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Product Overview 
NSM2032-Q0 linear sensor IC enables precise 
current measurement for AC and DC current with 
concentrator core. It is designed for applications 
where it supports up to thousands of amps flow 
through a busbar or a cable. Current flowing through 
a busbar or cable generates a magnetic field that is 
sensed by the monolithic, low-offset, linear Hall IC. 
The NSM2032-Q0 is offered up to max 400kHz 
bandwidth with ultra-low noise, making it ideal for 
inverter phase current sensing, load detection and 
management, power supplies, and DC/ DC 
converters where fast switching is required. The fast 
response time enables overcurrent fault detection in 
safety critical applications. Monolithic Hall IC with 
over-voltage, under-voltage and broken ground 
detecting diagnostics provides more reliability and 
functional safety. 
 
NSM2032-Q0 provides unique three different 
packages which support SMT reflow process and 
1mm package thickness is suitable for space-
constrained applications. 
 

Key Features 
 Up to 400kHz high bandwidth 
 Programmable sensitivity from 0.5mV/G to 30mV/G  
 ±1.5% sensitivity error over full temperature range 
 ±5mV offset error over full temperature range 
 Under voltage/Over voltage detection 
 Broken ground detection 
 Operation temperature: -40°C~150°C 
 Support power supply ratiometric mode 

 RoHS-compliant package 
 AEC - Q100 Grade 0  

Applications 
 DCDC converters 

 High voltage traction motor inverter  
 48 V / 12 V auxiliary inverter  

 Battery monitoring  
 Overcurrent detection  

 Smart fuse  

 Power distribution unit (PDU)  
 
Device Information 
Part Number Package Body Size 
NSM2032-Q0 TO94 5.21mm*3.43mm 
NSM2032-Q0 BV 5.21mm*3.43mm 
NSM2032-Q0 BS 5.21mm*3.43mm 
NSM2032-Q0 BZ 5.21mm*3.43mm 
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Figure 1. NSM2032-Q0 Block Diagram 
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1. Pin Configuration and Functions 

Figure 1.1 NSM2032-Q0 Package 
Table 1.1 NSM2032-Q0 Pin Configuration and Description 

NSM2032-Q0 
PIN NO. 

SYMBOL FUNCTION 

1 VCC Power Supply 

2 VOUT Analog output / Program Pin 

3 TEST Internal circuits (this pin can be connected to GND in ratiometric-mode) 

4 GND Power GND 

 
  

VCC VOUT TEST GND

NSM2032
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2. Absolute Maximum Ratings 
Parameters Symbol Min Typ Max Unit Comments 

Power Supply Voltage VCC -0.3  6.5 V  

 VOUT Voltage VOUT -0.3  6.5 V  

Ambient Temperature TA -40  150 °C  

Junction Temperature TJ -40  150 °C  

Storage Temperature TSTG -40  150 °C    

3. ESD Ratings 
Parameters Symbol Value Unit 

V(ESD) Electrostatic 
Discharge 

Human-Body Model (HBM), per AEC-Q100-002-RevE 
/ESDA-JEDEC JS-001 

±8000 V 

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

±2000 V 

4. Thermal Information 
Parameters Symbol TO94 Unit 

Junction-to-ambient thermal resistance [1] θJA 175 °C/W 

[1] TO94 package tested on NSM2032-Q0 evaluation board  
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5. Specifications 
5.1. Common Characteristics (VCC=5V, TA=-40°C to 150°C. Unless otherwise noted) 

Parameters Symbol Min Typ Max Unit Comments 

Supply voltage VCC 4.5 5 5.5 V  

Supply current ICC  10 15 mA No load, Vcc=5V 

Power on reset voltage 
VPORH 2.778 2.853 2.92 V TA = 25°C 

VPORL 2.398 2.57 2.706 V TA = 25°C 

Power on time TPO   1 ms TA = 25°C, CL=1nF, 
CBypass=100nF 

Output capacitance load [1][2] CL   10 nF  

Output resistance load [1][2] RL 10   kΩ  

DC output resistance RO   1 Ω  

Output short current Ishort  25  mA Short to GND, TA = 25°C 

 45  mA Short to VCC, TA = 25°C 

Linear range VOlin 0.5  4.5 V TA = 25°C, CL =1nF, VCC =5V 

Output voltage clamp 

VCLPH 4.65 4.7 4.75 V TA = 25°C, CL =1nF, RL=10kΩ 
to GND 

VCLPL 0.25 0.3 0.36 V TA = 25°C, CL =1nF, RL=10kΩ 
to VCC 

 
Output voltage saturation 

VSATH  4.8  V TA = 25°C, CL=1nF, RL=10kΩ 
to GND. Clamp disables. 

VSATL  0.2  V TA = 25°C, CL=1nF, RL=10kΩ 
to VCC. Clamp disables. 

Output voltage with broken GND 

VBRK_UP 4.8 4.9 5 V TA = 25°C, CL =1nF, RL=10kΩ 
to VCC 

VBRK_DN 0 0.1 0.2 V TA = 25°C, CL =1nF, RL=10kΩ 
to GND 

Over-voltage detection 
VOVD_H 6.1 6.3 6.8 V TA = 25°C 

VOVD_L 5.6 5.8 6.1 V TA = 25°C 

Under-voltage detection 
VUVD_L 4 4.055 4.1 V TA = 25°C 

VUVD_H 4.18 4.24 4.3 V TA = 25°C 

Rise time [1][2] Tr  1.2 3 μs TA = 25°C, CL =1nF 

Propagation delay [1][2] Tpd  1.2 3 μs TA = 25°C, CL =1nF 

Response time [1][2] Tresponse  1.5 3 μs TA = 25°C, CL =1nF 

Bandwidth [1][2] BW  400  kHz TA = 25°C, CL =1nF 

RMS output noise [1][2] NRMS           3  mVRMS TA = 25°C, CL =1nF, 
Sens=5mV/G, BW=400kHz 

Non-linearity ENL  ±0.2  %  
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Parameters Symbol Min Typ Max Unit Comments 

Ratiometric output sensitivity error SERR  ±0.5  % Ratiometric version, 
VCC = 4.5V~5.5V, TA = 25°C 

Ratiometric output offset error [3] VOUT0R -0.2  0.2 % Ratiometric version, 
VCC = 4.5V~5.5V, TA = 25°C 

Zero current output voltage QVO  VCC /2   Ratiometric version 

Operational magnetic field range Bop ±150 ±1300 ±4500 G  

Programmable sensitivity range SENpr 0.4  30 mV/G  

 Fine offset programming bits   8  bit  

Coarse sensitivity programming bits   6  bit  

Fine sensitivity programming bits   10  bit  

Factory sensitivity error [3] Esens -1  1 % 
TA = 25°C 

Sensitivity=1mV/G 

Sensitivity drift over temperature [3] ∆sens 

-1  1 
% TA = 25°C~150°C 

Sensitivity=1mV/G 

-1  1 
% TA = -40°C~25°C 

Sensitivity=1mV/G 

Factory offset error [3] VOE -5  5 mV TA = 25°C 

Offset drift over temperature [3] ∆offset 
-5  5 mV TA = 25°C~150°C 

-5  5 mV TA = -40°C~25°C 

Offset lifetime drift [4][5]   ±1.5  mV TA = 25°C 

Sensitivity lifetime drift [4][5]   ±0.8  % TA = 25°C, Sensitivity=1mV/G 

[1]: Guaranteed by design. 
[2]: Guaranteed by Bench Validation. 
[3]: Min/Max value is the limit of Final test in production. 
[4]: The reliability data is implemented in accordance with the AEC-Q100 standard. This item is derived from the experimental results with the 
largest change after the PC, HTS, HAST, UHAST, HTOL, TC and other test data required by AEC-Q100 Grade0 as a reference. It is the worst 
case. 
[5]: Lifetime drift parameter is average value from reliability testing. 
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5.2. Typical Performance Characteristics              

                
Figure 5.1 Rising time performance of step current                          Figure 5.2 Response time performance of step 

current            

     
Figure 5.3 Propagation delay of step current                    
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6. Function Description 
6.1. Principal 

NSM2032-Q0 can measure AC and DC current with ferromagnetic core.When current flows through a busbar or cable, it 
will generate magnetic field and is concentrated by core, NSM2032-Q0 senses this field and converts it to analog voltage. 
The device output will be proportional to the sensed magnetic field, which is proportional to the applied current. The 
relationship between applied current and generated field is described as:  
B = CF*I, CF is a coupling factor, which means how much magnetic field is generated by current, the unit is G/A. 

6.2. Output Direction 
Magnetic flux going through as shown in below figure, increases the output voltage from its QVO voltage (from 2.5V to 
4.5V in 5V supply). The amount the output voltage increases is proportional to the magnitude of the flux. Conversely, 
magnetic flux going in the opposite direction decreases the output voltage from QVO voltage. 

Brand face

Output increased
 in this magnetic field direction

 
Figure 6.1 NSM2032-Q0 Output increases with magnetic flux direction (default setting) 

 

6.3. Broken Wire Voltage 
If the GND pin is disconnected (broken wire event), the output voltage will go to VBRK_UP (if a load resistor is connected to 
VCC) or to VBRK_DN (if a load resistor is connected to GND). 
 

6.4. Over-Voltage Detection 
When VCC is raised above the Over-voltage Detection enable voltage (VOVD_H), the NSM2032-Q0 output stage enters high 
impedance. VOUT will float to VCC with a pull-up RL, or to GND with a pull-down RL, when VOVD_H is reached. The NSM2032-
Q0 output will resume normal operation after VCC is below the over-voltage detection disable voltage VOVD_L. 
 

6.5. Under-Voltage Detection 
When UVD function is enabled and the device is first powered on after POR, VOUT will remain High-Z until VCC rises above 
VUVD_H, at which point VOUT will begin to operate normally. If UVD is disabled, under the same conditions, after VCC rises 
above VPOR-H, VOUT will start running. If VCC drops below VUVD_L after normal operation, VOUT will be pulled to GND. The VOUT 
will remain at GND until VCC rises above VUVD_H. If VCC rises above VUVD_H after a UVD event, VOUT will return to normal 
output. The device will enter POR and reset, VOUT will switch to High-Z when VCC drops below VPORL. 

6.6. Power-On Time (TPO) 
When the power supply climbs from 0 to the device's working range, NSM2032-Q0 needs some time to establish the internal 
working 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: 
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 Figure 6.2 NSM2032-Q0 Power-on time  

  

6.7. Rise Time (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 relationship between the rise time and bandwidth of the output signal: f(-3dB) = 0.35/Tr. 

6.8. Propagation Delay (TPD) 
The time from 20% of the primary current to 20% of the output signal is defined as the output propagation delay time. 

6.9. Response Time (Tresponse) 
The time from 90% of the primary current to 90% of the output signal is defined as the output response time. 

  
 Figure 6.3 NSM2032-Q0 response time 

 

6.10. Sensitivity and Sensitivity Error 
Sensitivity is defined as the ratio of the output voltage proportional to the input magnetic field. Sensitivity is the 
slope of the curve in the figure below. 
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Vout/[V]
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ENL

Vref
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Eoffset

Best fit curve: Y = Sfit*field + QVO

 
Figure 6.4 NSM2032-Q0 Sensitivity and error 

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 curve comes from the measured value: 

𝐸𝐸𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 =
（𝑆𝑆𝑓𝑓𝑓𝑓𝑓𝑓 − 𝑆𝑆𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖）

𝑆𝑆𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖
∗ 100% 

6.11. Offset Error 
The zero magnetic field output error is defined as the difference between the output voltage and the reference 
voltage when the magnetic field is 0, reference voltage here is VCC /2(Ratiometric version): 

𝐸𝐸𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 = 𝑄𝑄𝑄𝑄𝑄𝑄 − 𝑉𝑉𝑟𝑟𝑟𝑟𝑟𝑟 

6.12. Non-Linear Error 
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: 

𝑉𝑉𝑁𝑁𝑁𝑁 = 𝑉𝑉𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 − (𝑆𝑆𝑓𝑓𝑓𝑓𝑓𝑓 ∗ 𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝑚𝑚𝑚𝑚𝑚𝑚 + 𝑄𝑄𝑄𝑄𝑄𝑄) 
among them: 
Voutmax is the output voltage furthest from the fitted curve; 
Fieldmax is the input magnetic field farthest from the fitted curve; 
Therefore, the nonlinear error can be mathematically expressed as the following formula: 

𝐸𝐸𝑁𝑁𝑁𝑁 =
𝑉𝑉𝑁𝑁𝑁𝑁
𝐹𝐹𝐹𝐹

∗ 100% 

6.13. Ratiometric Output Sensitivity Error 
The ratiometric output sensitivity error is defined as the error of the sensitivity change with the change of Vcc. In 
a perfectly ideal situation, when Vcc changes by 10%, the sensitivity should also change by 10%. The error is 
expressed by the following formula:  

𝑆𝑆𝐸𝐸𝐸𝐸𝐸𝐸 = 100% × {�
𝑆𝑆(𝑉𝑉𝐶𝐶𝐶𝐶)
𝑆𝑆(5𝑉𝑉)� − �

𝑉𝑉𝐶𝐶𝐶𝐶
5
�} 

6.14. Ratiometric Output Offset Error 
The offset error of the ratiometric output is defined as the error condition of the zero-point change with the 
change of Vcc. In a perfectly ideal situation, the output zero point is Vcc/2, Vcc changes 10%, and the zero point 
should also change 10%. The error is expressed by the following formula: 

𝑉𝑉𝑜𝑜𝑜𝑜𝑜𝑜0𝑅𝑅 = 100% × {�
𝑉𝑉𝑜𝑜𝑜𝑜𝑜𝑜0(𝑉𝑉𝑐𝑐𝑐𝑐)
𝑉𝑉𝑜𝑜𝑜𝑜𝑜𝑜0(5𝑉𝑉)� − �

𝑉𝑉𝑐𝑐𝑐𝑐
5
�} 
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7. Application Note 
7.1. Typical Application Circuit 

 
Figure 7.1 Typical application circuit of NSM2032-Q0 

*In NSM2032-Q0 typical application circuit, R depends on diagnostic purpose. 
            

 
 
 
  

VCC VOUT

GND

100nF R 1nF

VCC
R for diagnosis purpose.

If do not use, R can be removed.
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8. Package Information  
BS package 

 
Figure 8.1 BS Package Shape and Dimension in millimeters 

  



NSM2032-Q0 Datasheet (EN)1.0 
 

Copyright © 2026, NOVOSENSE       
          

 Page 13 

 

BV package 

 
Figure 8.2 BV Package Shape and Dimension in millimeters 
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BZ package 

 
Figure 8.3 BZ Package Shape and Dimension in millimeters 
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TO94 package  
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Figure 8.4 TO94 Package Shape and Dimension in millimeters 
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9. Ordering Information 

Part Number 
Power 
supply

(V) 

Factory 
Sensitivity 

(mV/G) 

Programmable 
Sensitivity 

range (mV/G) 
MSL 

Operation 
Temperature 

(°C) 
Package 

SPQ 
/MPQ 

NSM2032-0X5P 5 0.5 0.48~0.74 1 -40~150 TO94/BS/BV/BZ 

TO94:4500; 
BS:800; 
BV:550; 
BZ:800; 

NSM2032-1P 5 1 0.74~1.5 1 -40~150 TO94/BS/BV/BZ 

NSM2032-2X5P 5 2.5 1.5~3.5 1 -40~150 TO94/BS/BV/BZ 

NSM2032-5P 5 5 3.5~6 1 -40~150 TO94/BS/BV/BZ 

NSM2032-10P 5 10 6~15 1 -40~150 TO94/BS/BV/BZ 

*Any special requirements, please contact NOVOSENSE for support. 
 
Part Number Rule: 

* The diagnostic function includes OVD/UVD/Clamp. 
  

NSM2032-1PBSE-DTOR

Package:  BS/BL/BV/S:TO94

Sensitivity:  1mV/G

Series Number

P: Programmable; D: Disable Programming

D:  Industrial; Q0:  Automotive-Grade 0

E: Enable Diagnosis; N: No Diagnosis
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10. Tape and Reel Information  
TO94 
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Figure 10.1 Tape and Reel Information of TO94 
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BS/BZ 
 

 
 

 
Figure 10.2 Tape and Reel Information of BS/BZ 
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BV 
 

 

 
Figure 10.3 Tape and Reel Information of BV 
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11. Revision History 
Revision  Description Date 
1.0 Released Version. 2026/07/03 
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IMPORTANT NOTICE 
 

The information given in this document (the “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.   
 
Users of this Document shall be solely responsible for the use of NOVOSENSE’s products and applications, and for the 
safety thereof. Users shall comply with all laws, regulations and requirements related to NOVOSENSE’s products and 
applications, although information or support related to any application may still be provided by NOVOSENSE.   
 
This Document is provided on an “AS IS” basis, and is intended only for skilled developers designing with NOVOSENSE’s 
products. NOVOSENSE reserves the rights to make corrections, modifications, enhancements, improvements or other 
changes to the products and services provided without notice. NOVOSENSE authorizes users to use this Document 
exclusively for the development of relevant applications or systems designed to integrate NOVOSENSE’s products. No 
license to any intellectual property rights of NOVOSENSE is granted by implication or otherwise.  Using this Document for 
any other purpose, or any unauthorized reproduction or display of this Document is strictly prohibited. In no event shall 
NOVOSENSE be liable for any claims, damages, costs, losses or liabilities arising out of or in connection with this Document 
or the use of this Document.   
 
For further information on applications, products and technologies, please contact NOVOSENSE (www.novosns.com). 

 
Suzhou NOVOSENSE Microelectronics Co., Ltd 
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