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About NOVOSENSE

NOVOSENSE Microelectronics (NOVOSENSE, SSE Stock Code: 688052; HKEX: 02676.HK)
is a highly robust & reliable analog and mixed signal chip company. Since its establishment in
2013, the company has been focusing on sensor, signal chain, and power management,
providing comprehensive semiconductor products and solutions, which are widely used in
automotive, industrial, information communication and consumer electronics markets.

With the mission of "Sense & Drive the Future, Build a Green, Smart and Connected World
with Semiconductors”, the company is committed to providing chip-level solutions to link the
digital world and the real world.

For more information, please visit: www.novosns.com
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Integrated Current Sensor

Primary | Dielectric Power i Response Working . -
Part Number |resistance | strength Cr?ne];rjna)ge supply Barggvzv;dth time temperature Offset (V) Cluiezi s(eAr;se range Packaging Apglrlgggon
(MQ) (Vrms) (V) (us typ.) (°C)

-20~20. -30~30.
NSM2011 0.85 5000 8 3.3/5 240K 2.2 -40~125 50%VCC 0~30. -50-50. 0~50. SOW16 Industrial
-65~65. -100~100

+30. 30. #50.

NSM2011-Q1 = 0.85 5000 8 3.3/5 240 K 2.2 -40~125  50%VCC o0, oo

SOW16 Automotive

50%VCC. 1.65. #2. #5. #10. 10,

NSM2012 12 3000 4 3.3/5 400K 15 40-125 2.5, 10%VCC. #20. 25, 30, 30, sops Industrial
05. 033 +40. +50 . 50, 65
S0%VCCy 165190 1500 20! 30\ .

NSM2012-Q1 1.2 3000 4 3.3/5 400K 15 -40-125 25, 10%VCC. g SOP8  Automotive
05. 0.33

NSM2012P 12 3000 4 5 400K 15 40~125 25 +30 SoPs Industrial

+20. +25. +30.
2.5, 1.65. 0 5 30

NSM2013 0.85 5000 8 3.3/5 240K 22 40-125| | E28 +40, +50, +65. SOW16 Industrial
+80. +100

NSM2013-Q1 = 0.85 5000 8 3.3/5 240K 22 -40~125 165 +65 SOW16  Automotive

NSM2013P 0.85 5000 8 5 400K 22 -40-125 25 +10 SOW16 Industrial

NSM2013P-Q1  0.85 5000 8 5 400K 22 -40-150 25 +20 SOW16 | Automative

+10. +20. #30. 30
NSM2015 0.85 5000 8 3.3/5 320K 15 -40~125 1.65.25.0.33 +33.3. +40. #50. SOW16 Industrial
+66. +80. +100

+20. +30. #40.

NSM2015-Q1 0.85 5000 8 3.3/5 320K 15 -40~125 1.65. 2.5 +50. +66. +80. SOwW16 Automotive
+100
NSM2015P-Q1  0.85 5000 8 5 320K L5 -40~125 225) +66 SOW16 Automative

+20. +25. #30. #45,

NSM2016 1.2 3000 4 3.3/5 380K 15 -40-125 0.5, 165,25 o o sops Industrial
NSM2016-Q1 =~ 1.2 3000 4 3.3/5 380K 15 -40~125 2.5, 0.5 50 SOPS | Automotive
NSM2017-Q1  0.85 5000 8 3.3/5 320K 15 -40~125  50%VCC +40, %65 SOW16 | Automotive

50, £75, +80.
NSM2019 0.27 5000 8.2 3355 320K 15 -40-150  1.65. 2.5, 0.5 *100. 100, *110. SeW® | (i
+150, +200 . 150

NSM2019-Q0 0.27 5000 8.2 3.3/5 320K 15 -40~150 1.65. 2.5 +80. 100 SOWI10  Automotive

NSM2019P 0.27 5000 8.2 5 320K s -40~150 25 +100 SOW10 Industrial

NSM2110 1.2 3000 4 3.3 1M, 2M 0.4. 0.15 -40~150 1.65 +40 SOP8 Industrial

450, #125,

NSM2111 0.27 5000 8.2 3.3/5 M 0.15 -40~150 2.5 +166. 4180 SOW10 Industrial
1.65. +20, +40, +65.

NSM2112 1.2 3000 4 3.3/5 1M, 2M  0.4.0.15 -40~150  50%VCC. +30. #50. 80 SOP8 Industrial
25. 05

NSM2112-Q0 12 3000 4 3.3/5 m 0.4 -40~150  1.65. 2.5 +50. +65 SOIC8  Automotive



Application
grade

Part Number | resistance | strength

Packaging

Primary | Dielectric | gregpage Bandwidth | Response Working Current sense range
(A)

(mm) (KHz) time temperature Offset (V)
(°C)

(mQ) (Vrms) (us typ.)

NSM2113 0.27 5000 8.2 3.3/5 ™ 0.15 -40~150 25 +50. +100 SOW10 Industrial
+25, +50. +66. .

NSM2113-Q0 0.27 5000 8.2 3.3/5 ™ 0.15 -40~150 1.65. 2.5 SOwW10 Automotive
+100. +180

NSM2115 1 5000 8 3.3/5 ™ 0.4 -40~150 50%VCC +40. +65. 75 SOW16 Industrial

+20. +50. +40.

NSM2115-Q0 1 5000 8 3.3/5 ™ 04 -40~150 50%VCC e 4o SOW16  Automotive
NSM2117 0.85 5000 8 3.3/5 M. 400k 03, 1.5  -40~150 25 50, 465 SOW16  Industrial
- 20, %66, +40. )
NSM2117-Q0  0.85 5000 8 3.3/5 1™ 03. 15 40~150 165,25 20 i o0 SOW16  Automotive
NSM2119 0.85 5000 8 3.3/5 M 03 -40~150 165. 25 50 SOW16  Industrial

1.65. 2.5, 1450

NSM2311 0.1 5000 6.9 3.3/5 147k 24 -40~150 50%VCC DIP-5L Industrial
NSM2040 0.1 100 1 5.0 320k 1.5 -40~150 25 +100 QFN7 Automotive
NSM2041 0.6 100 0.8 5.0 300k 1.5 -40~125 25 +30 QFN12 Automotive
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NSM201x: Integrated Current Sensor

@ Product introduction

NSM201x series is a Integrated Current Sensor under 200A which is mainly used for isolation measurement of current under 200A.

@ Product feature

2~200A Wide current range available

AC/DC input

3.3V/5V single power supply (different version)

As low as 0.27mOhm primary conductor resistance

<+2% current measurement accuracy (sensitivity error over

temperature)

1.5us/2us response time typ.

Up to 400kHz bandwidth

O Withstand up to 20kA surge current (8us /20ys surge
current waveform)

O Multiple types of output:

Ratio metric output

OO0 OO0 O

o O

€ Functional block diagram

NSM2017

NSM2016

NSM2019 i,

@ Application

@I] OBC E DC/DC

Automotive

S \by Industrial
0 SN\ .

. E PV inverter frequency
Industrial converter
 \ g Service robots C}Z) Drones

Consumer “o

1
=

A
&

=

Fixed output + Pseudo Differential Output
Reference output
O Multiple types of package:
SOW16 package: 1550VDC working isolation voltage /
5000Vrms @ 1 min Withstand isolation voltage
(2011/13/15/17)
SOP8 package: 600VDC working isolation voltage /
3000Vrms @ 1 min Withstand isolation voltage (2012/16)
SOW10 package: 1618VDC working isolation voltage /
5000Vrms @ 1 min Withstand isolation voltage (2019)
O Over Current detection by Fault Pin (2015/16/17/19)
O Over Current threshold can be set by VOC Pin (2015)

@ Safety certificate

O UL62368/EN62368 safety certification

@ Package

NSM2012/2016: SOP8 NSM2011/2013/2015

/2017: SOW16

==

=

NSM2019:SOW10

PTC heater

%

) ~
Charging gun ;\) PDU

Power supply

~
- PDU
(UPS, SMPS) =G
Two-wheeled
: Vacuum cleaners
vehicles




NSM201x-P: Integrated Current Sensor with High-precision

[N\

@ Product introduction

NSM201x-P is an integrated current sensor with high precision and a very low on-resistance of 0.27mQ, reducing heat loss on the chip.
NOVOSENSE innovative isolation technology and signal conditioning design can meet high isolation levels while sensing the current flowing
through the internal Busbar. A differential Hall pair is used internally, so it has a strong immunity to external stray magnetic fields. NSM201x-P
senses the magnetic field generated by the Busbar current flowing under the chip to indirectly detect he current.

NSM201x-P eliminates the need for the primary side power supply and has a simple and convenient layout, At the same time, it has extremely
high isolation withstand voltage and Lifetime stability.

In high-side current monitoring applications, NSM201x-P can reach a working voltage for basic isolation of 1618Vpk, and it can withstand 10kV
surge voltage and 20kA surge current without adding any protection devices.

NSM201x-P has a pseudo-differential output mode (fixed output), the sensibility will not change within a certain supply voltage, eliminating
LDO on the system, making BOM simpler.

Due to NSM201x-P internal accurate temperature compensation algorithm and factory accuracy calibration this current sensor can maintain
good accuracy in the full temperature working range, and the customer does not need to do secondary programming or calibration.
NSM201x-P Provides overcurrent protect function and supports adjusting the overcurrent threshold. Support 3.3V/5V power supply (different
version)

@ Product feature

O High-Precision Current Measurement:
Sensitivity error < 1% over the full temperature range
Ultra-low offset error over the full temperature range:
<+1mV (NSM2012/2013), < £3mV (NSM2015/2019)

Maximum surge current (Isurge): 20kA

CMTI> 100V/ns

CTI(1)

Creepage distance/Clearance distance: 4mm/8mm/8.2mm

OO OO0 OO0

O High bandwidth and fast response time Fault Overcurrent Protection

O 400kHz bandwidth NOVOSENSE innovative 'Spin Current’ technology makes
O 1.5ps response time offset temperature drift very small

O High-precision current measurement O Fixed output with Vref

O Differential Hall sets can immune stray field O Working temperature:-40°C~125°C/-40°C ~ 150°C

O High isolation level that meets UL standards O Primary internal resistance: 1.2m/0.85mQ/0.27mQ

O Working Voltage for Basic Isolation (VWVBI): 1550Vpk /1097Vrms O Package: SOP8/SOW16/SOW10

O Withstand isolation voltage (VISO): 5000Vrms O UL62368/EN62368 safety certification

O Maximum surge isolation withstand voltage (VIOSM):10kV O ROHS compliance

€ Functional block diagram € Package

NSM2012 NSM2013 NSM2015. NSM2019 'z

@ Application

SN\ \
[ @ j
Solar system Industrial power Motor control OBC/DCDC/PTC Charging pile

supply Heater



NSM211x: High-bandwidth Integrated Current Sensors

[N\

@ Product introduction

The NSM211x series of high-bandwidth integrated current sensors are primarily based on the Hall effect principle, using isolation to convert

currents within £200A into linear voltage outputs. They are suitable for various isolated current sampling applications, such as PV input side of
photovoltaic string inverters, current detection for MPPT (Maximum Power Point Tracking), and AC side current detection. They are also used
for busbar current and phase current sampling in industrial frequency converters, UPS and server power supplies, isolated current sampling in

charging piles, current detection for automotive OBC PFC, resonant cavity current detection, and more.

€ Product feature

O 5~200A Wide current range available Fixed output + Pseudo Differential Output

O AC/DC input Reference output

O 3.3V/5V single power supply (different version) O Multiple types of package:

O As low as 0.27mOhm primary conductor resistance SOW16 package: 1550VDC working isolation voltage /

O <+2% current measurement accuracy (sensitivity error over 5000Vrms @ 1 min Withstand isolation voltage
temperature) (2115/17/19)

O 0.15us response time typ. SOP8 package: 600VDC working isolation voltage /

O Up to 2MHz bandwidth 3000Vrms @ 1 min Withstand isolation voltage (2112)

O Withstand up to 20kA surge current (8us /20us surge SOW10 package: 1618VDC working isolation voltage /
current waveform) 5000Vrms @ 1 min Withstand isolation voltage (2111/13)

O Multiple types of output: O Over Current detection by Fault Pin (2113/15/17/19)
Ratio metric output

€ Functional block diagram

NSM2112

NSM2113

NSM2117

@ Application

@ Safety certificate

O UL62368/EN62368 safety standard certification

€ Package

= e N s
—_— OBC E DC/DC = PTC heater 1) Charging gun =
Automotive — "\) PbU
S iy Industrial
X @ PV inverter frequency ff\ Power supply R’: PDU
Industrial converter \Z_/ (UPS, SMPS) -

[\ g Service robots S}{)) Drones G% qu-wheeled @‘Vacuum cleaners

Consumer vehicles



NSM2311: Low-impedance Integrated Current Sensor

[N\

@ Product introduction

NSM2311 is a high performance module-alternative current sensor which is mainly used for isolation measurement of current under 400A, to
achieve a compact, low-cost, and high-precision sensing solution.

€ Product feature

O 50A~400A Wide current range available O Withstand up to 20kA surge current (8us /20us surge
O AC/DC input current waveform)
O 3.3V/5V single power supply (different version) O Multiple types of output:
O As low as 100pOhm primary conductor resistance Ratio metric output
O <+2% current measurement accuracy (sensitivity error Fixed output
over temperature) O DIP-5L package:
O 2.4ps response time typ. Basic insulation working voltage: 1358 Vdc, 960 Vrms
O Up to 147kHz bandwidth Reinforced insulation working voltage: 672 Vdc, 475 Vrms
€ Functional block diagram @ Safety Certification

O UL62368/EN62368 safety certification

VCC
( | ) @ Pack
ackage
Voltage Temp POR
Regulator Sensor | | OSC
¥

+ O -

| LuTe. -
Interpolation

]

EE] :] S 4I>__vom

GND

@ Application
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industrial frequency SN2 . h power supply
0,0 converter E PVinverter f (UPS, SMPS, etc.)

wl

) ~
Industrial _/\) PDU

ureyo reubis

o
(=]
<
(9]
=i
<
Q
>
QD
«Q
()
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NSM204x: Compact Integrated Current Sensor
[N\

@ Product introduction

The NSM204x series of integrated current sensors leverages advanced magnetic sensing technology to achieve contactless current
sampling, serving as a superior alternative to traditional "shunt + operational amplifier" solutions. This series eliminates the need for a
primary-side power supply, resulting in a streamlined PCB layout that simplifies system design and reduces the Bill of Materials (BOM), while
its QFN package further minimizes the board footprint. Within the series, the NSM2040 features an ultra-low insertion resistance of 0.1mQ to
ensure minimal thermal loss and utilizes a pseudo-differential fixed output mode to remain immune to power supply fluctuations; meanwhile,
the NSM2041 offers a low insertion resistance of 0.6mQ with an analog output mode for enhanced circuit design flexibility. Both products
incorporate precision temperature compensation algorithms and factory calibration to maintain high accuracy across the full temperature
range without requiring secondary calibration. Additionally, they feature adjustable threshold overcurrent protection and support 3.3V/5V
power supplies, making them ideal for industrial power supplies, energy storage, motor drives, and other diverse applications.

@ Product feature

O High Bandwidth: O Operating Temperature Range:
NSM2040: 320kHz NSM2040: -40°C to 150°C
NSM2041: 300kHz NSM2041: -40°C to 125°C

O Fast Response: 1.5us response time O Primary-Side Internal Resistance:

O High-Precision Current Measurement NSM2040: 0.1mQ

O Differential Hall Configuration: Robust immunity against NSM2041: 0.6mQ
stray magnetic field interference O Package Specifications:

O Fault Overcurrent Protection (OCP) NSM2040: QFN 4mm x 4mm

O NOVOSNS Innovative "Spin Current" Technology: NSM2041: QFN 3mm x 3mm
Minimizes offset temperature drift O RoHS Compliant

@ Functional block diagram € Package

VCC
~
Voltage Temp POR
Regulator Sensor | | OSC ‘

I Spinning
drivr and

offset

cancellation
cicuit

vouT

NSM204x

FAUT/PGM

Settin,
_ Gﬁ D g

@ Application

= Ee

Automotive Systems Motor control Over-Current
Fault Protection






Linear Hall Current Sensor

: Power . . Operating o . : o
Operating : Bandwidth Response Time Sensitivity Quiescent Linearity
Part Number | ygjtage (v) | COnSUmption (KH (us typ.) s (mV/Gs) Output(V) | (%max.) Package
NSM2031-Q0 5 10 240 2.2 -40~150 0.5~15 50%VCC < +0.5 TO94, BV Bending ~ Automotive
NSM2032 5 10 400 i35 -40~150 0.5~30 50%VCC < +0.2 Tg\? ‘lBe?fhr?gz Automotive
TO94 .
NSM2034 5 10 400 15 -40~150 0.5~30 50%VCC < 0.2 (Thickness:1.6mm) Industrial
MT9519 5 15 250 2.2 -40~150 2.5/4/6/6.66/10  50%VCC < 0.5 SOP8 Automotive

10



NSM2031: Linear Hall Current Sensor

€ Product introduction
NSM2031 linear Hall effect current sensor chip can provide a high-precision solution for large range current detection based on magnetic ring.

It is widely used in the phase current detection of electric vehicle electric drive system and the large current detection of current module in
industrial system.

€ Product feature

O 3.3V/5V single power supply (different version) O 1mm, TO94 package and a variety of pin bent form

O Wide programmable sensitivity range: 0.5~15mV/Gs O Multiple types of output: »
O <+2% sensitivity error over full temperature range Ratio metric output cg
O <+10mV offset error full temperature range Fixed output 2l
O Industry-leading noise performance O Over-current protection, users can configure over-current 9
O 240kHz bandwidth protection output threshold for the current range of 50% to %‘
O 2.2us response time typ. 200%

O Industry leading ESD performance: HBM: +8kV, CDM: +2kV O RoHS-compliant package

€ Functional block diagram

Temp
Sensor

—| ote
1
o=l o N

NSM2031
L GND Filter/PGM

Voltage
Regulator
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0sc

LUT&
Intetpolation

g
Q
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)
=
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o
>
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«Q
@
3
)
3
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@ Application

n—n ) ) el
5 |_~| Traction motor inverter E DC/DC converters = PDU
Automotive
) 1/
SN\
‘ Industrial motor control E Photovoltaic inverter

Industrial
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NSM2032: Linear Hall Current Sensor

[N\

€ Product introduction

NSM2032 linear Hall effect current sensor chip can provide a high-precision solution for large range current detection based on magnetic ring.
It is widely used in the phase current detection of electric vehicle electric drive system and the large current detection of current module in

industrial system.

@ Product feature

O 3.3V/5V single power supply (different version) 1mm, TO94 package and a variety of pin bent form
O Wide programmable sensitivity range: 0.5~30mV/Gs Multiple types of output:

O <*1% sensitivity error over full temperature range Ratio metric output

O <xb5mV offset error full temperature range Fixed output

O Industry-leading noise performance Reference output (only in fixed mode)

O 400kHz bandwidth Under voltage/Over voltage detection

O 1.5us response time typ. RoHS-compliant package

O Industry leading ESD performance: HBM: +8kV, CDM: +2kV

@ Functional block diagram @ Package

Voltage Temp

VoA Regulator Sensor
Broken ground

Output
Clamp

vout

VREF

l—_l_ NSM2032

@ Application

Automotive

=

1/

n—n. ,)
|_~| Traction motor inverter E DC/DC converters = PDU

A
SoN\s
‘ Industrial motor control E Photovoltaic inverter

Industrial




NSM2034: Linear Hall Current Sensor
A

@ Product introduction

The NSM2034 linear Hall effect current sensor chip provides a high-precision solution for current detection based on magnetic core, widely

used in current sensor modules in industrial systems.

@ Product feature

3.3V/5V single power supply (different version)
Wide programmable sensitivity range: 0.5~30mV/Gs
<+1% sensitivity error over full temperature range
<+5mV offset error full temperature range
Industry-leading noise performance

400kHz bandwidth

1.5us response time typ.

O O OO0 O0O0

@ Functional block diagram

Temp
Sensor

Output
Clamp

VREF
GND

@ Application

AJ

9‘ Industrial motor control

Industrial

O Industry leading ESD performance: HBM: £8kV, CDM: +2kV
O 1.6mm, TO94 package
O Types of output:

Fixed output
Reference output

O Under voltage/Over voltage detection
O RoHS-compliant package

@ Package
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MT9519: Linear Hall Current Sensor

[N\

€ Product introduction

The MT9519 product series is a current IC that utilizes a built-in magnetic collector to convert a vertical magnetic field into horizontal magnetic
dection (HMD). The traditional Planar Hall technology is only sensitive to the magnetic flux density applied perpendicular to the IC surface.
The sensor IC using HMD technology is only sensitive to the magnetic flux density applied parallel to the surface of the IC. This is achieved by
placing two pieces of magnetic conductive metal on the chip. This chip is a highly integrated Hall sensor IC that provides an output signal
proportional to the magnetic flux density applied horizontally, making it suitable for current measurement. Due to its small size and use of
SOP-8 package, it is very suitable as an open-loop current sensor for PCB or busbar installation. It is suitable for various current ranges from
a few amperes to 1000 amperes or higher.

@ Product feature

O End-of-line programmable O High stability over operation temperature range:
O Typical Accuracy: +1.0%(25°C) +1.5%(25°C~125°C)
O High Linearity: +0.5%(25°C) +1.5%(-40°C~25°C)
O High Bandwidth: 250kHz O Ratiometric Output from Supply Voltage
O Wide Operating Temperature: -40°C~150°C O Low-Noise Analog Signal Path
O Fast Output Response Time: 2.2 s (typ.) O RoHS Compliant: (EU)2015/863
O Package Option: SOP-8
@ Functional block diagram @ Package
vce

ND | T }—~| psP |—{ FepRoM |

@ Application

Vehicle mounted drive PV string inverters ~ Battery management Switching power  Overcurrent protection
motor inverter system supplies
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Hall-based Angle Encoder Sensor IC

Part Number

Principle

NSM3011 D'“‘?;T“ﬁ'
Diff ial
NSM3011-Q1 ' ‘i’:ﬁ‘“a
Nsmzorz  Difierental
Differential
NSM3012-Q1 1y
Differential
NSM3013 hall
Differential
NSM3013-Q1 |,y
3D HALL
HTee (XY, XZ,YZ)
MT6511 Differential
hall
MT6620 Hall array
MT6701 Differential
hall

3.3/5

3.3/5

3.3/5

3.3/5

3.3/5

3.3/5

3.3/5

3.3/5

Operating
Temper
ature (°C)

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~160

-40~150

-40~125

-40~125

Output

22352%2 Overvoltage
Protection
No 6.5V
Yes 6.5V
No 6.5V
Yes 6.5V
No 6.5V
No 6.5V
Yes 18v
Yes 30V
No 6.5V
No A%

Redundant
Design
Package

Yes

Yes

Simulated
output curve
programming

Any 3-point
Programming

Any 3-point
Programming

Any 3-point
Programming

Any 3-point
Programming

Any 3-point
Programming

Any 3-point
Programming

Any 8-point
Programming or
17-point
piece-wise-linear
Programming

Any 8-point
Programming or
17-point
piece-wise-linear
Programming

Any 8-point
Programming or
17-point
piece-wise-linear
Programming
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Analog | PWM | Output

Output | Output | Interface | Output | Output | Accuracy

Yes Yes -
Yes Yes =
Yes Yes SPI
Yes Yes SPI
Yes Yes -
Yes Yes -
Yes Yes SPI,
SENT
Yes Yes | SPI,
SENT
No Yes SPI
Yes Yes 12C,
SSI|

ABZ | UVW | Angular

No No <+1.0°
No No <+1.0°
No No <+1.0°
No No <+1.0°
Yes No  <#1.0°
Yes No  <#1.0°
No No <+3.0°
Yes Yes +1.0°
Yes Yes +0.2°
Yes Yes <1°

Package

SOP-8

SOP-8

SOP-8

SOP-8

SOP-8

SOP-8

SOP-8,
TSSOP-16

SOP-8,
TSSOP-16

TSSOP-24

SOP-8,
QFN3*3-16L

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No



NSM301x: Hall-based Angle Sensor

[N\

€ Product introduction

The NSM301x is a non-contact rotation angle sensor that supports accurate rotation angle measurement of 360° in ambient temperatures

ranging from -40°C to 125°C.

This series is based on planar Hall array, which converts the angle position information of bipolar magnet into analog voltage, PWM, SPI and

other output forms through internal DSP.

The NSM301x provides SPI and OWI interfaces for signal path configuration as well as erasable programming register blocks (MTP). It has an
automatic gain (AGC) adjustment module that can adjust the gain of the signal path to accommodate different mechanical constraints and
magnetic fields. This approach provides maximum flexibility in system design because it can be integrated directly into existing architectures,

providing high accuracy.

The chip supports 3.3V, 5V power supply voltage (different power supply versions)

@ Product feature

O 14-bit Analog output DAC/12-bit PWM output

O SON digital output to judge the strength of magnetic field with
programmable threshold

O 3/4-wire SPI and OWI programmable interface

O #0.2° accuracy after four-segment calibration

O Built-in automatic gain compensation circuit to compensate the gain
loss caused by the temperature characteristics of the magnet and the
Z-direction installation position tolerance

@ Functional block diagram

VDD VLDO

cs

SDIO

SCLK

SIN ¢ uvw

HALL cos

GND SON
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O Abnormal diagnosis function

O Differential Hall sensor for stray field suppression

O NOVOSENSE innovative ‘Spin Current’ technology for
offset temperature drift suppression

O Lead-free component, suitable for lead free soldering
profile:260 C, MSL3

O AEC-Q100 reliability standard: Grade 1

O ROHS & REACH Compliant

@ Package




MT652x: Automotive-grade Planar Hall and Integrated Magnetic

Concentrator (IMC) Magnetic Angle and Position Encoder
N\

@ Product introduction

The MT652x series is a new generation of magnetic angle and position detection sensor chip based on the principle of horizontal Hall and
Magnetic Concentrate (IMC) technology launched by Microelectronics. The chip contains two pairs of horizontal Hall arrays and concentrator
sheets placed at 90° to each other, which can realize the magnetic field change detection of XY, XZ and YZ planes according to different
model configurations, and output two voltage signals of sine and cosine, and then obtain the angle value (a) after amplification, compensation
and calculation of subsequent special circuits.

The MT652x series's OUT output pin provides programmable choice of analog, PWM, and SENT outputs. In addition, these three outputs can
be programmed to any 8-point or 17-point (16-segment) equal parts of the output curve.

The MT652x series also provides two communication interfaces, output single-wire (OWI) and 3-wire SPI, allowing users to read 16-bit
absolute angular data and read and write other internal registers. Users can also use SPI and OWI interfaces to program the EEPROM inside
the chip.

For some special applications, the MT652x series also provides a separate switching output (SWO) in an angular position, and the parameters
of the switching point and switching hysteresis window are user-programmable.

As a chip mainly for automotive applications, the MT652x series is designed with a series of functional safety mechanisms such as self-test
and diagnosis, which can support the functional safety requirements of single-channel chip ASIL-B and dual-channel chip ASIL-B (D).

@ Product feature

O Support XY (MT6521), XZ (MT6522), YZ (MT6523) Mode Angle or O +3° accuracy

Linear Position Measurement O Over-Voltage, Over-Current, Broken Wire, Weak
O Selectable Analog (Ratio metric), PWM or Switch Output Magnetic Field etc. Diagnostic Modes
O Programmable Linear Transfer Characteristic (Arbitrary 8-point or O AEC-Q100 reliability standard: Grade 0O

17-point Piece-Wise-Linear) O RoHS Compliant
O One/3-Wire SPI and SENT programmable interface O 1S026262 ASIL
@ Functional block diagram @ Package
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MT6511: Automotive-grade Differential Hall Magnetic Angle Encoder

[N\

€ Product introduction

The MT6511 is a next-generation magnetic angle sensor IC developed by for the automotive market based on differential Hall magnetic
sensing technology. MT6511 can provide 0~360° analog linear output or PWM, ABZ, UVW and other outputs, and also provides SENT and
SPI communication interfaces. MT6511 supports the programming of output curves up to any 8 points or 17 equal points, which can be
applied to various complex angle control scenarios. As an automotive-grade product, the MT6511 can withstand up to £30V DC high voltage
between the power supply and ground, and 30V high voltage between the output terminal to the ground. The MT6511 meets AEC-Q100 and
1SO26262 functional safety requirements, and is available in both single SOP-8 and dual TSSOP-16 (redundant design) packages, making it
suitable for a variety of applications such as automotive electronic shifters, steering wheel angle detection, electronic throttle valves, EGR
valves, and more.

@ Product feature

O Selectable Analog (Ratio metric), PWM or Switch Output O One/3-Wire SPI and SENT programmable interface
O Programmable Linear Transfer Characteristic (Arbitrary 8-point or O +1° accuracy

17-point Piece-Wise-Linear) O Immunity to Stray Magnetic Field Interference, MFI
O ABZ Incremental Output Resolution 1~4,096 Pulses per Revolution testing can pass 4000 A/M

User Programmable O AEC-Q100 reliability standard: Grade 0
O UVW Output Resolution 1~16 Pole-Pairs per Revolution User O RoHS Compliant

Programmable O 1S026262 ASIL
@ Functional block diagram @ Package
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MT6620: 2mm Fixed Magnet Spacing Axial Angle and Position Encoder

[N\

@ Product introduction

The MT6620 is sensor chip for off-axis angle and position sensing based on fixed pole Hall magnetic sensing technology. When the magnetic
scale or magnetic ring corresponding to the pole distance of 2mm passes above the chip Hall array, the chip can induce the sine and cosine
voltage signals that change with the angle position through the Hall principle, and obtain the corresponding position and angle data after
subsequent processing. The MT6620 provides an incremental ABZ output similar to a traditional optical encoder, with a maximum resolution of
2500 pulses/magnetic counter or 10,000 steps/magnetic counter. At the same time, MT6620 also provides incremental UVW output, and the
resolution supports 1~63 pairs/magnetic pairs. The core performance improvement of MT6620 is that it provides a convenient self-calibration
mode for the client (no data interaction required), through which various nonlinearities caused by the unsatisfactory magnet and the deviation
of the structure installation can be compensated, so as to greatly improve the linearity.

@ Product feature

O Scan of Magnetic-grids and Pole Wheels Featuring a Pole O UVW Output Resolution 1~63 Pole-Pairs per Revolution
Pitch of 2mm User Programmable

O User Convenient-Auto-Calibration without Data Interaction O 3-Wire SPI programmable interface

O Independent Output Interface: ABZ, UVW, PWM, SPI O #0.2° accuracy after User Convenient-Auto-Calibration

O ABZ Incremental Output Resolution 1~2500 Pulses per
Revolution User Programmable

€ Functional block diagram € Package
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MT6701: Differential Hall Magnetic Angle Encoder

[N\

€ Product introduction

The MT6701 is a new generation of magnetic angle encoder IC based on the principle of differential Hall induction from. MT6701 induces the
magnetic field component perpendicular to the surface of the chip, and with the rotation of the radial magnet magnet magnetized at 1 pair of
poles on the surface of the chip, the corresponding output of MT6701 is an angle signal of 0~360°. In addition to ABZ/UVW incremental and
analog/PWM absolute angle outputs, the MT6701 also provides 14 bits of digital angle output via the I2C/SSI interface. In addition to the
rotation angle measurement, the MT6701 also provides a "press" output to enable a single-chip push button (rotation + press) function.

@ Product feature

O Maximum Rotation Speed 55,000RPM O UVW Output Resolution 1~16 Pole-Pairs per
O Output Propagation Delay <5us Revolution User Programmable
O Independent Output Interface: 12C, SSI, ABZ, UVW, Analog, O 12C or SSl interface read 14bit Absolute Angle
PWM, Push-Button Function on Z-Axis Position data
O ABZ Incremental Output Resolution 1~1024 Pulses per Revolu- O #1° accuracy
tion User Programmable O RoHS Compliant
@ Functional block diagram @ Package

VDD

H ° i
§| Wour ROVOSINST
Angle Calculation

Magnetic = T ™

sensing > < ,-_|us i 1
Element PUSH
Calibration aE

ﬁ
B.
Interpolator
VRE

L
vss vss

= || =
HH
xcz xc=z
N®>

Il I I I
g
o
s<

21



¢

'
XMR Angle Encoder
Sensor |IC

v




XMR Angle Encoder Sensor IC

Rotation Output Simulated Automotive

; output curve | Package Grade
Output |Resolution| Interface programming Certification

Number e € ABZ Output | UVW Output

A0~ o 1~16384lines 1~16pole pairs ; ; Wi ~ ~
MT6835  3.3/5.0 40~125 <2us <120,000RPM +0.02 programmable programmable 12bit 21bit 4-wire SPI TSSOP-16 No

MT6825 3.3/50 -40~125 <2ps <25,000RPM ~ 0.5° plr;gggn?'r',?:;e lp}égﬁ’;r'ﬁnf:l')ﬁz 126t 18bit e 22:/ - TSSOP-16  No
MT6826S 3.3/50  -40~125 <2ps  <120000RPM 010 oddIReS LAOpOe Pl 12bit  1sbit  d-wire SPI - BSFSN(Z;lG' No
1~1024lines  1~16pole pairs . _ 3-wire SPI/
MT6816 3.3/50 -40~125 <2ps <25,000RPM  £0.75° programmable programmable 120it  14bit 4o oo, - SoP-8 Yes
SOP-g,
Any4  TSSOP-16
MT6501 33/50  -40~150 - - - N N 12bit - Swire SPI - jints  (redundant  Yes
package)

23



MT6835: 21-bit Magnetic Angle Encoder

[N\

€ Product introduction

The MT6835 chip is the latest fourth-generation magnetic angle encoder IC, that is, the new upgrade chip of MT6825, based on anisotropic
magnetoresistive (AMR) technology and proprietary signal processing technology to achieve absolute angle measurement of 0°~360°.

The chip consists of a pair of AMR Wheatstone bridges and signal processing ASIC circuits. With the rotation of the magnetic field parallel to
the surface of the chip, the chip can output angular signals such as ABZ/UVW, PWM, etc., and the user can also read the 21-bit absolute
angle data inside the chip through the SPI interface that supports up to 16MHz clock. It supports speeds up to 120,000 rpm. The MT6835 chip
can be applied to various application scenarios with high-speed and high-precision control requirements, such as closed-loop stepper motor
control, 2500-line servo and 17-bit absolute servo motor control.

@ Product feature

O Maximum Rotation Speed 120,000RPM O 4-Wire SPI interface read 21bit Absolute Angle
O Output Propagation Delay <2us Position data
O Independent Output Interface: ABZ, UVW, PWM, SPI O PWM interface read 12bit Absolute Angle Position
O ABZ Incremental Output Resolution 1~16384 Pulses per Revolution data

User Programmable O User Auto-Calibration and Distortion Compensation
O UVW Output Resolution 1~16 Pole-Pairs per Revolution User with Target £0.02° accuracy

Programmable
@ Functional block diagram € Package
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MT6825: 18-bit Magnetic Angle Encoder

[N\

€ Product introduction

The MT6825 is third-generation magnetic angle encoder chip, which is based on anisotropic magnetoresistive (AMR) technology and
proprietary signal processing technology to achieve absolute angle measurement of 0~360°. The chip consists of a pair of AMR Wheatstone
bridges and signal processing ASIC circuits. As the magnetic field parallel to the surface of the chip rotates, the chip outputs a corresponding
encoded angle signal with a signal delay of less than 2us, and the user can also read the angle data calculated inside the chip through the
high-speed SPI interface.

Compared with traditional Hall sensors, AMR angle sensors are easier for customers to install because they operate in the saturation zone,
which reduces the magnetic field requirements. The MT6825 is available in a TSSOP-16 package, which can output ABZ, UVW and SPI
signals simultaneously, and is widely used in various consumer and industrial applications such as motor position feedback control and
rotation control.

€ Product feature

O Maximum Rotation Speed 25,000RPM O UVW Output Resolution 1~16 Pole-Pairs per Revolution
O Output Propagation Delay <2us User Programmable
O Independent Output Interface: ABZ, UVW, PWM, SPI O 4-Wire SPI interface read 18bit Absolute Angle Position data
O ABZ Incremental Output Resolution 1~4096 Pulses per O PWAM interface read 12bit Absolute Angle Position data
Revolution User Programmable O +0.5° accuracy
@ Functional block diagram @ Package
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MT6826S: 15-bit Magnetic Angle Encoder

[N\

@ Product introduction

MT6826S is a new generation of high-speed and high-precision angle encoder chips based on advanced anisotropic magnetoresistive (AMR)
technology. The chip integrates two pairs of AMR Wheatstone bridges positioned at 45° to each other as a sensitive element and a high-per-
formance dedicated signal processing circuit. Since AMR devices operate in the saturation region (with a saturation field of 300 Gaussian)
when used as an angle measurement application, the chip only responds to changes in the direction of the magnetic field parallel to the
surface of the chip, regardless of the strength of the magnetic field. Therefore MT6826S in the process of use, the processing error of the
magnet itself and the installation distance error of the magnet and the chip are relatively low.

MT6826S provides an incremental ABZ output interface to replace traditional optical encoders, with a maximum resolution of 4,096 pulses/rev-
olution or 16,384 steps/revolution. At the same time MT6826S it also provides incremental UVW output, and the resolution supports 1~16
poles/circle.

MT6826S provides a 4-wire SPI interface for the host computer or MCU to read the 15-bit absolute angle value inside the chip. At the same
time, the single-line output PWM can also provide absolute angle data with a resolution of 12 bits.

The core performance improvement of the MT6826S is that it provides a convenient self-calibration mode for the client, through which various
nonlinearities caused by the unsatisfactory magnet and the deviation of the structure installation can be compensated, so as to greatly improve
the INL characteristics.

€ Product feature

O Maximum Rotation Speed 120,000RPM O 4-Wire SPI interface read 15bit Absolute Angle
O Output Propagation Delay <2us Position data
O Independent Output Interface: ABZ, UVW, PWM, SPI O PWM interface read 12bit Absolute Angle Position
O ABZ Incremental Output Resolution 1~4096 Pulses per data

Revolution User Programmable O User Auto-Calibration and Distortion Compensation
O UVW Output Resolution 1~16 Pole-Pairs per Revolution with Target +0.1° accuracy

User Programmable
@ Functional block diagram @ Package
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MT6816: 14-bit Magnetic Angle Encoder

@ Product introduction

The MT6816 is third-generation magnetic angle encoder chip, which is based on anisotropic magnetoresistive (AMR) technology and
proprietary signal processing technology to achieve absolute angle measurement of 0~360°. The chip consists of a pair of AMR Wheatstone
bridges and signal processing ASIC circuits. As the magnetic field parallel to the surface of the chip rotates, the chip outputs a corresponding
encoded angle signal with a signal delay of less than 2us, and the user can also read the angle data calculated inside the chip through the

high-speed SPI interface.

Compared with traditional Hall sensors, AMR angle sensors are easier for customers to install because they operate in the saturation zone,
which reduces the magnetic field requirements. The MT6816 is available in a SOP-8 package, which is widely used in various consumer and
industrial fields such as position feedback control and rotation control of various motors.

€ Product feature

o O OO

Maximum Rotation Speed 25,000RPM
Output Propagation Delay <2us
Independent Output Interface: ABZ, UVW, PWM, SPI
ABZ Incremental Output Resolution 1~1024 Pulses per

Revolution User Programmable

O

User Programmable

@ Functional block diagram

VDD HVPP

UVW Output Resolution 1~16 Pole-Pairs per Revolution
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| ouT
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O 4-Wire SPI interface read 15bit Absolute Angle Position
data

O PWAM interface read 12bit Absolute Angle Position data

O +0.75° accuracy

@ Package
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MT6501: Automotive-grade Magnetic Angle Encoder

@ Product introduction

MT6501 is a rotational angle sensor chip based on anisotropic magnetoresistive (AMR) technology. The chip consists of a pair of AMR
Wheatstone bridges and signal processing ASIC circuits, and as the magnetic field parallel to the surface of the chip rotates, the chip outputs a
corresponding angular signal. Compared with traditional Hall sensors, AMR angle sensors are easier for customers to install because they
operate in the saturation zone, which reduces the magnetic field requirements. In addition to a single SOP-8 package, the MT6501 is also
available in a dual TSSOP-16 package, making it widely suitable for automotive throttle, EGR valve, accelerator pedal control, and other

applications that require dual-channel redundancy.

@ Product feature

O Selectable Analog (Ratio metric), PWM or Switch Output

O Programmable Linear Transfer Characteristic (Arbitrary
4-point Piece-Wise-Linear)

O 3-Wire SPI and 1-Wire programmable interface

@ Functional block diagram
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+1° accuracy

Over-Voltage and Over-Current Protection
AEC-Q100 reliability standard: Grade 0
RoHS Compliant

O O OO

@ Package




Speed Sensor

STA TO2

NSM4101 4.4~20 -40~150 0.15%
NSM4102 - 0.15%
NSM4103 - 0.15%
NSM4104 AK(without vibration suppression functionality) - 0.15%
NSM4111 STA - 0.15%
NSM4122 - 0.15%

NSM4113 - 0.15%

NSM4114 AK(without vibration suppression functionality) - 0.15%




NSM41xx: AMR Speed Sensor

[N\

@ Product introduction

Based on the anisotropic magneto resistive (AMR) effect, the NSM41xx detect the rotational speed of a ferromagnetic/magnetic encoder
wheel. This design provides speed information over a wide range of rotational frequence, air gap and temperature. It provides the speed
information via a current switching protocol: PWM/Standard/AK protocol at the supply pin by current modulation. Diagnostic features are
implemented to report the internal fault.

With internal capacitor and high ESD performance, in harsh automotive environments, NSM41XX can provide state of art EMC performance.

@ Product feature 2
=]
&

O System in package, application-specific integrated circuit, sensor O ASIL-B(D) support for safety critical applications ®)

O and capacitor. according to 1SO26262 §

O AK/PWMY/Standard protocol can be selected by part number O High air gap performance .

O Large range of operating terminal voltage O Immunity against external dynamic fields

O Automotive qualified in accordance with AEC-Q100 gradeO O Operation temperature: -40°C~150°C

O Vibration suppression O NOVOSENSE patented AMR wheel speed solution

@ Functional block diagram @ Package
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Linear Position Sensor

Part Number

Working

voltage (V)

Bandwidth

Sensitivity
(mV/A)

Working Power
Consumption
(mA)

Sleep Power
Consumption

(mA)

Automotive

Grade

Certification

Packaging

MT9105DT

MT9103DT

MT9102DT

MT9101DT

MT9101

MT9102

MT9103

MT9105

MT9106

MT9107

MT9108

MT9109

MT9363

MT9365

MT9352

MT9353

MT9355

MT8001

MT9321

MT9321

MT9321

MT9325

MT9111

Linear Position Sensor

Linear Position Sensor

Linear Position Sensor

Linear Position Sensor

Linear Position Sensor

Linear Position Sensor

Linear Position Sensor

Linear Position Sensor

Linear Position Sensor

Linear Position Sensor

Linear Position Sensor

Linear Position Sensor

Linear Position Sensor

Linear Position Sensor

Linear Position Sensor

Linear Position Sensor

Linear Position Sensor

Linear Position Sensor

Linear Position Sensor

Linear Position Sensor

Linear Position Sensor

Linear Position Sensor

Linear Position Sensor

3.3/5

3.3/5

3.3/5

3.3/5

3.3/5

3.3/5

3.3/5

3.3/5

3.3/5

3.3/5

3.3/5

3.3/5

1.8/5

1.8/5

1.8/5

1.8/5

1.8/5

3.3/5

1.8/3.3

1.8/3.3

1.8/3.3

1.8/3.3

3.3

30

30

30

30

30

30

30

30

30

30

30

30

10

10

10

10

10

16K (I>C)

30

-40~150

-40~150

-40~150

-40~150

-40~150

-40~150

-40~150

-40~150

-145

-40-105

-40-105

-40~105

-20~85

-20~85

-20~85

-20~85

-20~85

-20~85

-40~100

-40~100

-40~100

-40~100

-40~125

3.4

25

1.5

15

25

3.4

15

25

3.4

3.78

10

25

10

<100Code/GS
(programmable)

1.04

1.66

2.24

3.28

1.00
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6.7

6.7

6.7

6.7

6.7

6.7

6.7

6.7

6.7

6.7

6.7

6.7

2.0

2.0

2.0

2.0

2.0

0.7

0.7

0.7

0.7

0.05mA

25uA

0.05mA

0.05

0.05

5uA

AEC-Q100

AEC-Q100

AEC-Q100

AEC-Q100

DFN1616

DFN1616

DFN1616

DFN1616

Small SOT-23,
Flat TO-92,DFN1616

Small SOT-23,
Flat TO-92,DFN1616

Small SOT-23,
Flat TO-92,DFN1616

Small SOT-23,
Flat TO-92,DFN1616

Small SOT-23,
Flat TO-92

Small SOT-23,
Flat TO-92

Small SOT-23,
Flat TO-92

Small SOT-23,
Flat TO-92

DFN2030,S0T-23

DFN2030,SOT-23

DFN2030

DFN2030

DFN2030

DFN1616

Small SOT-23,
DFN1616

Small SOT-23,
DFN1616

Small SOT-23,
DFN1616

Small SOT-23,
DFN1616

Small SOT-23,
Flat TO-92,DFN1616



Working | Bandwidth Working Sensitivity Working Power | Sleep Power | Automotive

Part Number voltage (V) (KHz) Tem;()s(r:e)lture (mVIA) Cons(ﬂ:‘z;))tion Cons(%'r'&r)mon Ce(ratirﬁcd;ion Packaging

MT9112  Linear Position Sensor 3.3 30 -40~125 1.60 2 - - Egﬂgggéi’mem
MT9113 Linear Position Sensor 3.3 30 -40~125 215 2 - - ?gﬂgg;ﬁi’mm
MT9115 | Linear Position Sensor 3.3 30 -40~125 3.15 2 - - Egﬂgg;ﬁi‘mﬁls
MT9121 Linear Position Sensor 3.3 30 -40~125 2.0 2 - - SOT23-3L,Flat TO-92
MT9122 Linear Position Sensor 3.3 30 -40~125 3.2 2 - - SOT23-3L,Flat TO-92
MT9123 Linear Position Sensor 855 30 -40~125 4.3 2 - - SOT23-3L,Flat TO-92
MT9125 Linear Position Sensor 3.3 30 -40~125 6.3 2 - - SOT23-3L,Flat TO-92
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MT910x: Linear Position Sensor

[N\

@ Product introduction

The MT910x adopts BCD process, which has high performance and high reliability. 3.0V~5.5V working voltage, when there is no applied
magnetic field, the output is one-half VVcc, and the output changes linearly with the magnetic field strength. And it has excellent temperature
compensation ability, so that the chip can work in the environment of -40~150°C, and maintain excellent performance and consistency.

@ Product feature

O Wide Operating Voltage Range: 3.0V to 5.5V O ESD Protection: 3000V (HBM)

O Low Operating Current: 6mA (typ.) O Multiple Sensitivity Options:

O Low Sensitivity Drift: +1.5% O MT9101/MT9106: 1mV/Gs (typ)@3.3V, 1.5mV/Gs @5V
O Low Linearity Error: +1.5% MT9102 / MT9107: 1mV/Gs (typ)@3.3V, 2.5mV/Gs @5V
O Low Noise: 1.9mG/NHz MT9103 / MT9108: 1mV/Gs (typ)@3.3V, 3.4mV/Gs @5V
O High Bandwidth: 30kHz MT9105/ MT9109: 1mV/Gs (typ)@3.3V, 5mV/Gs @5V
O Wide Operating Temperature Range: —40°C to 150°C O AEC-Q100 Qualified

@ Functional block diagram @ Package
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MT9363: Linear Position Sensor

[N\

@ Product introduction

The MT9363 series is a user-definable wake-up/sleep mode for low-voltage, low-power linear Hall-effect sensor chips. The chip can work at an
ultra-low operating voltage of 1.7V~3.6V. In addition, by enabling SLEEP >VINH, the chip enters normal operation mode, consumes 2mA,
consumes 2mA, induction of unidirectional S-pole magnetic field output proportional signal.

The MT9363 series is ideal for many battery-powered applications because users can switch between sleep and operating modes via the
SLEEP pin, which helps users further reduce overall power consumption. In sleep mode, multiple MT9363 chip outputs are allowed to share a

single ADC interface because the output enters a "high-impedance state".

The output of the MT9363 series is proportional based on the VREF pin, and when there is no magnetic field, VOUT = 6.47%VREF, so it is
independent of power supply.

@ Product feature

O Type: Linear simulation allows users to customize sleep mode O Sensitivity: 3.78mV/A

O Working voltage: 1.7-3.6V O Working power consumption: 2mA
O Bandwidth: 10KHz O Sleep power consumption: 0.05mA
O Working temperature: -20~85°C O Packaging: DFN2030,SOT-23

€ Functional block diagram @ Package
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MT935x: Linear Position Sensor

[N\

@ Product introduction

The MT935X series is a user-definable wake-up/sleep mode for low-voltage, low-power linear Hall-effect sensor chips. The chip can work at
an ultra-low operating voltage of 1.7V~3.6V. In addition, by enabling SLEEPVINH, the chip enters normal operation mode, consumes 2mA,
consumes 2mA, and provides an output voltage signal proportional to the induced magnetic field.

The MT935X series is ideal for many battery-powered applications because users can switch between sleep and operating modes via the
SLEEP pin, which helps users further reduce overall power consumption. In sleep mode, multiple MT935X chip outputs are allowed to share a

single ADC interface because the output enters a "high-impedance state".

The output of the MT935X series is proportional based on the VREF pin, and when there is no magnetic field, VOUT = 50% VREF, so it is
independent of power supply.

@ Product feature

O Type: Linear simulation allows users to customize sleep mode O Sensitivity: 2.56mV/A

O Working voltage: 1.7-3.6V O Working power consumption: 2mA
O Bandwidth: 10KHz O Sleep power consumption: 0.05mA
O Working temperature: -20~85°C O Packaging: DFN2030

€ Functional block diagram € Package
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MT8001: Micro-distance magnetic detection chip

@ Product introduction

The MT8001 chip is latest micro-distance magnetic detection chip, which is designed and developed based on high-sensitivity Hall.
The MT8001 magnetic Hall sensor can output a 12-bit accurate vertical magnetic field strength signal value through 12C communication, and
provides a programmable signal gain & signal bias magnetic field calibration function, making it suitable for a variety of position detection

applications.

@ Product feature

O Type: Digital output linear Hall effect
O Working voltage (V): 2.6~5.0

O Working power consumption (mA): 2.8
O Sleep power consumption (mA): <5

€ Functional block diagram
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O Working temperature (°C): -20~85
O Output format: Open leakage output&l2C communication
O Packaging: DFN1616

@ Package




MT911x: Linear Position Sensor

[N\

@ Product introduction

The MT911x device is a linear Hall effect IC that responds proportionally to magnetic flux density. The device can be used for accurate position
sensing in a wide range of applications.The device operates from 3.0V to 3.6V power supplies. When no magnetic field is present, the

analog output drives ¥2 of VCC. The output changes linearly with the applied magnetic flux density, and four sensitivity options enable maximal
output voltage swing based on the required sensing range. North and south magnetic poles produce unique voltages.The MT911x family

provides a variety of packages to customers. SOT-23 (Thin Outline) for surface mount and flat TO-92 for through-hole mount. All packages are
RoHS compliant.

@ Product feature

O Type: Analog output O Sensitivity:

O Operating voltage: 3.0 - 3.6V MT9111: 1.1mV/Gs; MT9112: 1.6mV/Gs;
O Bandwidth: 30KHz MT9113: 2.1mV/Gs; MT9115: 3.1mV/Gs
O Operating temperature: -40~125°C O Operating power consumption: 2mA

O Package: DFN1616, SOT-23, TO92S

€ Functional block diagram @ Package
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MT912x: Linear Position Sensor

[N\

€ Product introduction

The MT912X device is a unipolar linear Hall effect IC that responds proportionally to magnetic flux density. The device can be used for
accurate position sensing in a wide range of applications. The device operates from 3.0V to 3.6V power supplies. When no magnetic field is
present, the analog output drives 85%VCC. The output changes linearly with the applied magnetic flux density, and four sensitivity options
enable maximal output voltage swing based on the required sensing range. North and south magnetic poles produce unique voltages.the
MT912X family provides a variety of packages to customers. SOT-23 (Thin Outline) for surface mount and flat TO-92 for through-hole mount.
All packages are RoHS compliant.

@ Product feature

O Type: Analog output O Sensitivity:

O Operating voltage: 3.0-3.6V MT9121: 2.0mV/Gs; MT9122: 3.2mV/Gs;
O Bandwidth: 30KHz MT9123: 4.3mV/Gs; MT9125: 6.3mV/Gs
O Operating temperature: -40~125°C O Operating power consumption: 2mA

O Package: DFN1616, SOT-23

€ Functional block diagram @ Package
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MT932x: Linear Position Sensor

[N\

@ Product introduction

The MT932x device is a low power low power cosumption linear Hall effect IC that that responds proportionally to magnetic flux density. The
device can be used for accurate position sensing in a wide range of applications.The device operates from 1.7V to 3.6V power supplies. When
no magnetic field is present, the analog output drives %2 of VCC. The output changes linearly with the applied magnetic flux density.he

MT932X family provides a variety of packages to customers.DFN1616& SOT-23 (Thin Outline) for surface mount . All packages are RoHS
compliant.

@ Product feature

O Type: Analog output O Sensitivity:

O Operating voltage: 1.7 - 3.6V MT9321: 1mV/Gs; MT9322: 1.6mV/Gs;
O Bandwidth: 5KHz MT9321: 2.1mV/Gs; MT9321: 3.1mV/Gs
O Operating temperature: -40~125°C O Operating power consumption: 0.7mA

O Package: DFN1616, SOT-23

€ Functional block diagram @ Package
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Hall-effect Switch
& Latches




HALL-effect Switch & Latches

Sampling i Power Working Operating | Release Output Automotive | Output status .
Part Number | frequency consumption | temperature e level corresponding Packaging
(Hz) (mA) (°C) certification | to BOP situation
NSM1011-A-Q0 50K E:lilpsxi‘{ch 2.7~28V 25 -40~150°C 15 5 Ootﬁ’t'e;zld’a‘” AEC-Q100 h(i)g‘]hllwgs(electable SOT-23, Flat TO-92
NSM1011-B-Q0 50K E;ilpsv'\;’trch 2.7~28V 25 -40~150°C 35 25 OOLﬁf)Eld’ai” AEC-Q100 h‘i’;lielectable SOT-23, Flat TO-92
NSM1011-C-Q0 S0k  Unipolar 2.7~28V 25 -40~150°C 75 65 ~ opendrain  apc g LOW& SOT-23, Flat TO-92
hall switch output High selectable
NSM1011-D-Q0 50k Jnipolar 2.7~28V 25 -40~150°C 100 90 Open drain | \gc 100 | LOW& SOT-23, Flat TO-92
hall switch output High selectable
NSM1011-E-Q0 50K E;Iilp:vlveiitrch 2.7~28V 25 40~150°C 150 130 Oolf’ue;ﬂld’ai” AEC-Q100 h?;ielectable SOT-23, Flat TO-92
NSM1012-A-Q0 50K S;H'!\';‘i’tﬁ: 2.7~28V 25 -40-150°C 15 15 Oolft‘:)'znd’ai" AEC-Q100 h?;gs‘electable SOT-23, Flat TO-92
NSM1012-B-Q0 50K ﬁ;?'l'mi 2.7~28V 25 40~150°C 35 +25 Oolf’tﬁztd’a'” AEC-Q100 h‘i’;]ielemable SOT-23, Flat TO-92
Omnipol i
NSM1012-C-Q0 50K h;ﬂ rgmcar: 2.7~28V 2.5 -40~150°C +75 +65 Sli’t‘;:td’a'” AEC-Q100 h?;wielectable SOT-23, Flat TO-92
Omnipolar i
NSM1012-D-Q0 50K  prIUBEE 2.7-28V 25 40~150°C  +100 +90 oolﬂf)zld’a'” AEC-Q100 h?;wiemctable SOT-23, Flat TO-92
NSM1012-E-Q0 50K :;H’;’,’V?t';: 2.7-28V 2.5 -40~150°C  #150 +130 Oolftf)ztdra'" AEC-Q100 hci,;]ielectable SOT-23, Flat TO-92
NSM1013-A-Q0 50K  Hall latch 2.7~28V 2.5 -40~150°C 15 45 opendrain e h1gg LOWE SOT-23, Flat T0-92
output High selectable
NSM1013-B-Q0 50K  Hall latch 2.7-28V 2.5 -40~150°C 35 35 | Opendrain | \pc ggp |LOWE SOT-23, Flat TO-92
output High selectable
NSM1013-C-Q0 50K  Hall latch 2.7~28V 2.5 -40~150°C 75 75 opendrain P h1gp LOWE SOT-23, Flat T0-92
output High selectable
NSM1013-D-Q0 50K  Hall latch 2.7-28V 2.5 -40~150°C 100 00 Opendrain jpc 19 LOWE& SOT-23, Flat TO-92
output High selectable
NSM1013-E-Q0 50K  Hall latch 2.7~28V 25 -40~150°C 150 -150 g&‘;ﬂtdra'” AEC-Q100 h?;q&se|ectable SOT-23, Flat TO-92
NSM1030-Q0 50K Ezﬁém?hab'e 2.7~28V 25 -40~150°C  +1~%600 +1~+600 oolf’l‘;‘;zldra'” AEC-Q100 Programmable  SOT-23, Flat TO-92
N Open drain Small SOT-23,
MT7201-OLL 100K Hall latch 2.8-26V 4 -40~150°C 50 50 AEC-Q100  Low SOT-23, Flat 0.6
. e Open drain Small SOT-23,
MT7202-OLL 100K Hall latch 2.8-26V 4 -40~150°C 20 20 | i AEC-Q100 Low S e
N Open drain ) Small SOT-23,
MT7201-OLH 100K Hall latch 2.8-26V 4 -40~150°C 50 50 ot AEC-Q100 ' High SOT-23, Flat 1062
. Open drain . Small SOT-23,
MT7202-OLH 100K Hall latch 2.8-26V 4 -40~150°C 20 20 e AEC-Q100  High e e e
Unipolar N Open drain Small SOT-23,
MT7201-OUL 2K e 2.8~26V 25 -40-150° C 30 20 it AEC-Q100  Low SOT-25, Flat 10-62
MT7202-0UL 25k PR 2.8~26V 25 -40~150° C 85 50 S&‘;Etdra'" AEC-Q100  Low ST e
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Sampling Power Working Operating | Release Output Automotive | Output status

Part Number | frequency consumption | temperature format level corresponding Packaging
(Hz) (mA) (°C) certification | to BOP situation

MT7203-OUL a5k Prieolar 2.8-26 25 -40~150°C | 140 105 Sﬂ;&dram AEC-Q100  Low o 0.0
MT7205-0UL 25K :]J;ilps"v'v?{ch 2.8~26 25 -40~150°C 255 210 Oolf’tzﬂtd’ai” AEC-Q100  Low ggi'_' Zzoglazt?‘T 0.0
MT7201-OUH 25K E;ilpsov'v"i‘:ch 2.8~26 25 -40~150°C 30 20 OOLﬂ;Etdrai” AEC-Q100  High gginzsaogazti 000
MT7202-OUH 25K E;ilpsov'v”i‘t'ch 2.8~26 25 -40~150°C 85 50 oolftzztdrai” AEC-Q100  High 28_‘}’“_’22’0;;3} 0.0
MT7203-OUH 25K E;ilps"v';‘l’ch 2.8~26 25 40~150°C 140 105 gﬂ;ﬂtdram AEC-Q100  High 28?"2530;;{3} 0.0
MT7205-OUH 25K ﬁ;ilps"v'v?{ch 2.8~26 25 -40-150°C 255 210 OOLf’tEEtd’ai” AEC-Q100  High ggi"zzoglaii 0.0
MT7201-CLL 25K ;'fl‘yir':“:h' 2.8-26 if: Eh)) ' 40-150°C 50 50 - AEC-Q100 h?;ielectable SOT-23, Flat TO-92
MT7202-CLL 25K ;'wr':mh' 28-26 32 Eh)) | 40-150°C 20 20 : AEC-Q100 h?;ielectable SOT-23, Flat T0-92
MT7201-SLL 25K gf]‘\lllll'leatc}«'Y 2:8-26 ifg Eh)) ’ -40-150°C 50 -50 B AEC-QlOO ::ﬁg‘;;]ieleclame le\lallthT]%-(?nzf Capacitor)
WihrrAg2 UL 2o ?3\|llir|:t0h‘ ZEpce ?492 Eh)) * | -4os1507C a0 4y B RECRAY h?;gs(electable zlv?tthT:S)gr?f capacitor)
MT7201-CUL 25K gwn:tpcﬂa;cﬁlr'e 2.8-26 ff_g Eh)) Y 40-150°C 30 20 - AEC-Q100 h‘i’;]ielemable SOT-23, Flat TO-92
MT7202-CUL 25K gwniitpc‘;"a;'\‘,;'r'e 2.8-26 ?f: Eh)) * 40-150°C 85 50 5 AEC-Q100 h?;}ielectable SOT-23, Flat TO-92
MT7203-CUL 25K gwn:t‘)cﬂag‘:ﬁ'r'e 2.8~26 i’fg Eh)) 40-150°C 140 105 - AEC-Q100 h?;‘;\‘zelectable SOT-23, Flat TO-92
MT7205-CUL 25K gwniitpcﬂ?;r‘:;'r'e 2.8~26 ?fg Eh)) S .40-150°C 255 210 - AEC-Q100 h?;ielemable SOT-23, Flat TO-92
MT7201-COL 25K gvci“l”CLpf’;a‘:V:‘r:” 2.8~26 i’f: Eh)) Y .40-150°C  $30 +20 - AEC-Q100 h?;]&selectame SOT-23, Flat TO-92
MT7202-COL 25K sothrc]ﬁoéa\:vir::" 2.8-26 i’fg Eh)) ' 40~-150°C 85 +50 5 AEC-Q100 h?;ielectable SOT-23, Flat TO-92
MT7203-COL 25K ?vcstncﬁoéa\:v::” 2826 o0 Eh)) ' -40-150°C 140 105 - AEC-Q100 h?;]idemable SOT-23, Flat TO-92
MT7301-0S 100K Hall latch 3.0~24 7 40~150°C 25 25 fg::f AEC-Q100  Low SOT-23-6L,TO-04
MT7301-OD 100K Halllatch 3.0-24 7 -40~150°C 25 25 gi':s;‘i’gn AEC-Q100  Low SOT-23-6L,TO-94
MT7302-0S 100K Hall latch 3.0~24 7 40~150°C 50 50 Z’;:::J' AEC-Q100  Low SOT-23-6L,T0-94
MT7302-0D 100K Hall latch 3.0-24 7 40-150° C 50 -50 ii’:;‘;?;n AEC-Q100  Low SOT-23-6L,T0-94
MT8311 200K gwnii&ﬂar hal 3860 4 -40-150° C 140 105 oolﬂiztdrai” AEC-Q100 - 28?'_';?;:&082
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Sampling i Power Working Operating | Release

Automotive Output status

Part Number | frequency consumption | temperature ?Ol‘;tlgl;i level corresponding Packaging
(Hz) (mA) (°C) certification | to BOP situation
Unipolar ° Open drain Small SOT-23,
MT8312 200K 3.8~60 4 -40~150°C 255 210 AEC-Q100 -
hall switch output Q SOT-23, Flat TO-92
Unipolar _ RAIERR Open drain y ~ Small SOT-23,
MT8313 200K o witch 3.8~60 4 40~150°C 85 50 i AEC-Q100 S0 2 IFlai o2
Unipolar o Open drain Small SOT-23,
MT831 8~ -40~ - -
8315 200K hall switch 8.8-60 4 40~150°C S0 20 output AEC-Q100 SOT-23, Flat TO-92
_ RAIERR g Open drain y ~ Small SOT-23,
MT8361 200K  Hall latch 3.8~60 4 40~150°C 50 50 outpurt AEC-Q100 SOT-23, Flat T0-02
Hall latch .
MT8361-HX 200K (X-Axis 3.8-60 4 -40-150°C 35 35 opendrain \ec 5100 - Slma” 32;'23'
Detection) output Flat TO-
_ RAIERR y Open drain y ~ Small SOT-23,
MT8362 200K Hall latch 3.8~60 4 40~150°C 20 20 - AEC-Q100 SOT-23, Flat T0-92
Built in 10K Small SOT-23,
MT8381 200K Hall latch 3.8~60 4 -40~150°C 50 50 pull-up AEC-Q100 - SOT-23. Flat T0-92
resistor
Built in 10K
MT8382 200K Halllatch 3.8~60 4 40-150°C 20 20 pullup AEC-Q100 - el SO,
. SOT-23, Flat TO-92
resistor
Unipolar hall _ 401500 Opendrain ~ Small SOT-23,
MT8111 400K switch 2.8~24 35 40~150°C 110 80 output SOT-23, Flat TO-92
G et Small SOT-23,
MT8161 400K Hall latch 2.8~24 35 -40~150°C 20 -20 OLEJt ut - = SOT-23, Flat TO-92,
P WLCSP
. Open drain Small SOT-23,
MT8162 400K Hall latch 2.8~24 35 -40~150°C 60 -60 output - - SOT-23
MT8911 ook potarhall 2.7~24 45 40~125°C 140 105 opendrain e 109 - SOT-23
switch output
MT8912 100k Unipolarhall -y 5 oy 45 -40-125°C 255 210 OPendr@n Aec 0100 - SoT-23
switch output
_ . R Open drain -~ ~ Small SOT-23,
MT8962 100K  Hall latch 2.7~24 45 40~125°C 25 25 - AEC-Q100 008
i Small SOT-23,
MT8962-PLUS 100K  Hall latch 2.7-24 45 -40-125°C 110 q10  Opendrainaec 6100 -
output SOT-23
Hall latch
: i Small SOT-23,
MT8962-HX 100K  (X-Axis 2.7~24 45 -40~125°C 25 5 Opendrain | ee 5100 5
N output SOT-23
Detection)
Built in 10K
Small SOT-23
~ -40~ ° - Il - - ’
MT8181 400K Hall latch 2.8~24 35 40~150°C 20 20 FeusisL:Er SOT-23, Flat TO-92
. Open drain Small SOT-23,
MT8762 100K  Hall latch 2.4~24 12 -40~150°C 20 20 | output - - SOT-23, Flat T0-02
Unipolar . Open drain Small SOT-23,
MT8511 25K e 3.0-24 1 -40~150°C 28 18 quput - - SOT-23, Flat T0-02
Unipolar . Open drain Small SOT-23,
MT8512 25K | tch 3.0~24 1 -40~150°C 120 90 output - - SOT-23, Flat TO-92
. Open drain Small SOT-23,
MT8562 25K Halllatch 3.0-24 1 -40~150°C 20 20 output - - SOT-23, Flat 10-92
inolar hall Built in 10K
MT8571 25K O”.’”"'])O arnall 3 0-24 1 -40~150°C %32 +27  pull-up - - SOT-23, Flat TO-92
switc resistor
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Sampling Operati Power Working perating | Release output Automotive | Output status .
Part Number | frequency Type voltage | consumption | temperatu points points format evel corresponding Packaging
(Hz) V) (mA) (°C) (Gs) (Gs) certification | to BOP situation

) Built in 10K
MT8572 25K Somr:i‘tr;'r']""ar hall 3024 1 -40~125°C 480 60 pull-up - - SOT-23, Flat TO-92
resistor
) Built in 10K
MT8573 25k Ompolarhall 5024 1 -40-125°C 60 40 pullup - - SOT-23, Flat TO-92
swi resistor
Omnipolar hall o Open drain
MT8551 .0~ -40~ kS £ P - -
855 sk omo 3.0~24 1 40-125°C 32 27 e SOT-23, Flat TO-02
Omnipolar hall v _A0~19E° Open drain - -
MT8552 sk oo 3.0~24 1 40-125°C %80 +60 Olﬂput SOT-23, Flat T0-02
Omnipolar hall . _A0~19E° Open drain _ -
MT8553 sk omo 3.0~24 1 40-125°C %60 +40 e SOT-23, Flat 70-92
Unipolar i Small SOT-23
- . -40~150° Open drain R - ma g
MT8711 15K | hall switch 2.4~24 06 40~150°C 85 55 O Lﬂput i, e
Unipolar . Open drain Small SOT-23,
MT8712 15K e 2.4~24 06 -40-150°C 130 100 Ourliput - - cOT-2, Fla 10-92
Unipolar " AO-1E0S Open drain . B Small SOT-23,
MT8713 1K e 2.4~24 06 40~150°C 30 20 o e e
) Speed+ Small SOT-23,
MT8763 15K Hall latch 2.4~24 06 -40~150°C 20 20 gpeed - - S0T-23, Flat 10-92
o Speed+ SOT-23-6L,
MT8901-SD 100K 2.7~24 45 -40~150°C 25 25 AEC-Q100 >
Hall latch direction Q Flat TO-94
i Speed+ SOT-23-6L,
MT8901-SS 100K Hall latch 2.7-24 45 -40~150°C 25 25 e AEC-Q100 - Flat TO.04
MT8902-SD 100K  Hall latch 2.7-24 45 40~150°C 25 25 | Speedt AEC-Q100 ST
g Elll : : : B direction Q B Flat TO-94
B} Unipolar - 40~150° Dual circuit : . SOT-23-6L,
MT8911-DUAL 100k  TPOS 2.7-24 45 40-150°C 140 105 O rn  AEC-QL00 It 1004
" Unipolar ~ AR Dual circuit g B SOT-23-6L,
MT8912-DUAL 100k  mPOEl 2.7~24 45 40-150°C 255 210 N8 e AEC-Q00 e
Omnipolar hall N Push pull SOT-23, Flat TO-92,
MT8631 20K gyitch 2.0-55 12 -40-125°C 37 25 - - DEN1616
MT8632 ook |Smuipolanhalihss o o 12 -40~125°C  #15 o | PUSEul - - SOT-23, Flat TO-92
switch output
Omnipolar hall
MT8632-3D 20K switch 2.0-55 1.2 -40-125°C  £15 +g  |Pushpul - - SOT-23
(3D Detection) output
MT8633 2ok | Ommipolarhall | 5 oo 12 -40-125°C  +10 +5 | Pushpul . . SOT-23, Flat TO-92
switch output
MT8651 20k Omnipolarhall ;o g g 12 40~125°C | 37 +25  Opendrain - - SOT-23, Flat T0-92
switch output
Omnipolar hall i
MT8652 20K g 2.0-55 12 -40~125°C 16 g/ (Openidrain - - SOT-23, Flat TO-92
output
Omnipolar hall drai
MT8652-3D 20K switch 2.0~5.5 1.2 -40~125°C +16 +g  Opendrain - - SOT-23
(3D Detection) output
Omnipolar hall . Push pull SOT-23, Flat TO-92,
MT8831 20K Switd']’ 1.65.0 17 -40~85°C 30 20 | . > DEN1608,DFN1616
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Sampling Operati Power Working Operating | Release output Automotive | Output status _
Part Number | frequency Type voltage | consumption | temperature points points format level corresponding Packaging
(Hz) V) (mA) (°C) (Gs) (Gs) certification | to BOP situation

Unipolar hall _ 40— Push pull R R SOT-23, Flat TO-92,
MTE89L 20 switch 1.6-5.0 L7 40-85 30 20 output DFN1608,DFN1616
MT8822 20(CU=15 ol fatch 1.6-5.0 17 -40~85 20 ap  PUshEl - - DFN1616
1.2KHz) output
Push pull
MT8823 1.2K Hall latch 1.6~5.0 60 -40~85 20 20 Gt . - SOT-23
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NSM101x: High-Reliability Automotive-Grade Hall Switches and Latches

€ Product introduction

NSM101x series is a high-reliability automotive-grade Hall switch and latch, a magnetic sensor based on planar Hall effect technology. It

enables high-precision, non-contact digital position measurement within an ambient temperature range of -40°C to 150°C. The product meets
AEC-Q100 quality standards and supports ASIL A functional safety compliance.

@ Product feature

O Wide Operating Voltage Range:
Standard version: 2.7V ~ 28V
Low-power version: 3.1V ~ 28V

O Low Supply Current:

Standard version: 3mA (typ)
Low-power version: 65uA (typ)
O Output Current Capability: 30mA (max)

@ Functional block diagram

Vee

Thermal Protection

Voltage regulator
with reverse/over-
voltage protection

Temperature
compensation

Bop/Brp Reference |

(o]
X

Hall Element

Amplifier

Gnd

O High Reliability:
AEC-Q100 Grade 0 qualified
ISO 26262 ASIL A functional safety compliant
Wide operating temperature range: -40°C to 150°C
ESD: +8kv (HBM)
Under-voltage and Over-voltage protection
Reverse polarity protection
Output current limiting protection
Over-temperature protection

O Multiple Operation Types Options:
NSM1011: Unipolar
NSM1012: Omnipolar
NSM1013: Latch

@ Package




NSM1030: Switches & Latches

[N\

€ Product introduction

The NSM1030 is a 3-wire programmable Hall switch/latch, an automotive-grade magnetic sensor based on planar Hall effect technology. It
supports high-precision, non-contact digital position measurement within an operating temperature range of -40°C to 150°C. Designed to
meet automotive application requirements, the NSM1030 complies with AEC-Q100 Grade 0, operating in environments up to 150°C, and is
developed according to the 1ISO 26262:2011 standard, supporting ASIL A functional safety level.

The NSM1030 offers flexible user programming, allowing for post-production configuration on the user's production line to optimize sensor or
module performance. Users can choose device type (unipolar switch, omnipolar switch, latch), switching points, temperature coefficients,
output polarity, magnetic field polarity, power mode, and more.

@ Product feature

O AEC-Q100 Grade 0 O User-configurable parameters:
O IS0 26262: ASILA Wide operating point/release point range: +1~+60mT
O Operating temperature range: -40°C~150°C Magnetic field polarity: South, North
O Absolute maximum ratings - Supply voltage range: -20~38V Output polarity: High, Low
O Operating voltage range: 2.7~28V Temperature compensation coefficient: None, SmCo,
O ESD (HBM): +8kV NdFeB, Ferrite
O Supports low power mode, with supply current as low as 65pA Operating modes: Continuous, Low Power
Supports short-circuit protection and thermal protection
€ Functional block diagram @ Package

Vee

Thermal Protection

Voltage regulator
with reverse/over-
voltage protection

Temperature
compensation

Bop/Brp Reference

Control

2
K ol

Hall Element

Current limit
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MT72xx: Switches & Latches

[N\

€ Product introduction

The MT72xx series features BCD technology for high performance and reliability. Hall ICs have an integrated LDO that operates from a supply
voltage of 2.8 V to 26 V, and also includes temperature compensation circuitry, a signal amplifier, a dynamic offset cancellation system, a
Schmitt trigger, and an open-collector output. It also includes an output clamp diode and power supply reverse protection, which enhances the
robustness of the Hall IC.

The MT72xx series offers customers a variety of packages: SOT-23 and SOT-23 (small package) for surface mount and flat TO-92 for
through-hole mount. All packages are RoHS compliant.

@ Product feature f‘gn'
O Sampling Frequency: 100 kHz O Operating temperature: —40 to 150°C ?)—)
O Selectable Operating Types: O Multiple magnetic field thresholds available 9:3-
MT720x-xLx: Latching O Output type: Open-drain output =
MT720x-xUx: Unipolar O Automotive-grade certification: AEC-Q100
MT720x-xOx: Bipolar O ISO 26262 ASIL-A Compliant
O Operating voltage: 2.8-26 v O Package: Small SOT-23, SOT-23, Flat TO-92

O Power consumption: 4.0 mA

@ Functional block diagram @ Package

o

S

vee D

o -

& N e ' <

out js¥)

7o) >

[y : :

Hall plate OPA Comparator 3

— 0]

2
GND
o
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MT72xx-xxx: Switches & Latches

[N\

€ Product introduction
The MT72xx-xxx family is produced by BCD technology with both high performance and high reliability.

The Hall IC internally includes an on-chip Hall voltage generator, a voltage regulator for operation with supply voltage from 2.8V to 26V,
temperature compensation circuitry, small-signal amplifier, Hall IC with dynamic offset cancellation system and Schmitt.

The MT72xx-xxx using two-wire interface during the application, can saving one wire compared with traditional open-drain output switches.
The MT72xx-xxx family provides a variety of packages to customers: SOT-23 & SOT-23 (Thin-Outline) for surface mount and flat TO-92 for
through-hole mount. All packages are RoHS compliant.

@ Product feature

O Selectable operating types: O Reversed current clamping
MT720x-xLx: Latch O -30V Reversed power supply protection
MT720x-xUx: Unipolar O Robust ESD performance (HBM=12kV)
MT720x-xOx: Omnipolar O RoHS Compliant:(EU)2023/863

O Operating voltage range: 2.8~26V O Automotive-Grade certification: AEC-Q100

O Package option:Flat TO-92/SOT-23/SOT-23 (Thin Outline) O IS0 26262 ASIL-A Compliant

@ Functional block diagram @ Package

Hall plate OPA Compar ator
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MT73xx-Oxx: Automotive-grade Dual-output Hall-Effect

[N\

Latch with Speed and Direction Output

@ Product introduction

The MT73xx-Oxx family is a Hall-effect dual latch produced by BCD technology with both high performance and high reliability. The Hall IC
internally includes an on-chip Hall voltage generator, a voltage regulator for operation with supply voltage of 3.0V to 24V, temperature
compensation circuitry, small-signal amplifier, Hall IC with dynamic offset cancellation system, Schmitt trigger and two open drain output, all in

a single package.

The MT73xx-Oxx family have been designed with free pitch dual latch sensor IC. The MT73xx-Oxx has integrated two Hall plate which sense
magnetic filed from two different axis, which allows each sensor to detect a quadrature component of the same magnetic field. One of the Hall
plate provide the speed signal output. The combination of both the Hall plate signals is then internally processed to directly deliver a direction

signal output.

The MT73xx-Oxx family provides SOT-23-6L for surface mount to customers & flat TO-94 for through-hole mount. All packages are RoHS

compliant.

@ Product feature

O Based on 3D Hall Principle

O Operating voltage range: 3.0-24V

O Operating temperature range: —40 to 150°C

O Package options: SOT-23-6L / Flat TO-94

O Magnetic sensitivity options:
MT73X1-OXXBOP = +25Gs (BRP = —-25Gs)
MT73X2-OXXBOP = +50Gs (BRP = -50Gs)

@ Functional block diagram

Reference

GND

Speed and Direction Open-Drain Output
Dual-Speed Open-Drain Output

—30V Reverse power supply protection
Output overcurrent protection

RoHS Compliant: (EU) 2015/863
Automotive-Grade certification: AEC-Q100

O O O0OO0OO0O0

@ Package

OuT1

ouT2
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MT83xx: High-Voltage, High-Speed Automotive-Grade
Hall Switches and Latches

[N\

@ Product introduction

The MT83xx uses BCD process for high performance and reliability. A Hall sensing element is integrated into the chip. It has a wide operating

voltage (3.8V~60V), as well as good reverse voltage protection ability and overcurrent protection ability, and a sampling frequency of 200KHz.

And it has excellent temperature compensation ability, so that the chip can work in the environment of -40~150°C, and maintain excellent
performance and consistency.

@ Product feature

O Absolute Maximum Ratings: O Multiple Output Type Options:
Supply Voltage Range: -20V to 65V MT831x / MT836X: Open-drain output
O Wide Operating Voltage Range: 3.8V to 60V MT838x: Built-in 10kQ pull-up resistor
O Low Operating Current: 4mA (typ) O Multiple Operation Types Options:
O Output Current Capability: 40mA MT831x: Unipolar
O Sampling Frequency: 200kHz MT836x: Latch
O Open-Drain Output MT838x: Latch
O High Reliability:

Compliant with AEC-Q100 Grade 0 quality standards
Wide Operating Temperature Range: -40°C to 150°C
ESD Protection: +2500V (HBM)

Output current limit protection

Reverse voltage protection

@ Functional block diagram @ Package

VCC -

Dynamic Limiting
Offs Current
Protection

Regulator

Cancelation

fu out

Output Driver

Hall

GND I
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MT8361-Hx: Automotive Hall Latch
A

@ Product introduction

The MT836x-Hx series is produced using the BCD process for high performance and high reliability. Inside the Hall IC is an on-chip Hall
voltage generator, a voltage regulator for 3.8V to 60V supply voltage operation, a temperature compensation circuitry, a small signal amplifier,
a Hall IC with a dynamic offset cancellation system, a Schmitt trigger, and an open-collector output. It also includes a clamping diode at the
output and reverse power protection to enhance the robustness of the Hall IC.

@ Product feature

O Sampling frequency: 200KHz O Multiple magnetic field thresholds available ‘_"—é’
O Type: Halllatch (horizontal sensing) O Output format: Open drain output =
O Working voltage: 3.8~60V O Automotive level certification: AEC-Q100 §
O Power consumption: 4.0mA O Packaging: Small SOT-23, Flat TO-92 %_

O Working temperature: -40~150°C

€ Functional block diagram € Package
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MT8111: Low-power Unipower Hall Switches

[N\

@ Product introduction

The MT8111 uses BCD process for high performance and reliability. A Hall sensing element is integrated into the chip. Working voltage
(2.8V~24V), good reverse voltage protection ability and overcurrent protection ability, sampling frequency of 400KHz. And it has excellent

temperature compensation ability, so that the chip can work in the environment of -40~150°C, and maintain excellent performance and
consistency.

@ Product feature

O Type: Unipolar switch O Working temperature: -40~150°C

O Sampling frequency: 400KHz O Multiple magnetic field thresholds available

O Working voltage: 2.8~24V O Output format: Open drain output

O Power consumption: 3.5mA O Packaging: Small SOT-23, SOT-23, Flat TO-92
@ Functional block diagram @ Package
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MT87xx: Low-Power, High-Speed Hall Switches and Latches

[N\

@ Product introduction

The MT87xx uses BCD process for high performance and reliability. A Hall sensing element is integrated into the chip. It has a wide range of
working voltage (2.4V~24V), as well as good reverse voltage protection ability and overcurrent protection ability, and a sampling frequency of
15KHz. And it has excellent temperature compensation ability, so that the chip can work in the environment of -40~150°C, and maintain

excellent performance and consistency.

@ Product feature

O Sampling frequency:
MT871x / MT8763: 15 kHz
MT8762: 100 kHz
O Wide operating voltage range: 2.4-24\V
O Ultra-low operating current:
MT871x / MT8763: 0.6 mA
MT8762: 1.2 mA
O Wide operating temperature range: —40 to 150 °C

@ Functional block diagram

Limiting
Current
Protection

Dynamic
Reference Regulator Offset

Cancelation

2 out

Wr—*
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O O O OO0

Output current capability: 25mA (max)
Output overcurrent protection
Reverse polarity protection

ESD Protection: +6kV (HBM)
Selectable operating types:

MT871x: Unipolar

MT876x: Latching

@ Package
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MT85xx: Hall Switches and Latches with Low Power Consumption

[N\

@ Product introduction

The MT85xx uses BCD process for high performance and reliability. A Hall sensing element is integrated into the chip. It has a wide operating
voltage (3.0V~24V), as well as good reverse voltage protection and overcurrent protection ability, and a sampling frequency of 25KHz. And it
has excellent temperature compensation ability, so that the chip can work in the environment of -40~150°C, and maintain excellent
performance and consistency.

@ Product feature

O Absolute Maximum Ratings: O Protection Features: Output current limiting protection
Supply Voltage Range: -16V to 30V O Reverse polarity protection g
O Wide Operating Voltage Range:3.0V to 24V O Wide Operating Temperature Range: -40°C to 125°C ;?_,
O Ultra-Low Operating Current: TmA (typ) O ESD Protection: +2kV (HBM) 9
O Supports Multiple Output Types: O Multiple Operation Types Options: g.
MT851X/MT855X/MT856X: Open-drain output MT851X: Unipolar
MT857X: Built-in 10kQ pull-up resistor MT856X: Latch
O OQutput Current Capability: 55mA (max) MT857X: Omnipolar

O High Sampling Frequency: 25kHz

@ Functional block diagram @ Package
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MT890x: Dual-output Automotive-grade Hall Latch

@ Product introduction

The MT89xx uses BCD process for high performance and reliability. A Hall sensing element is integrated into the chip. It has a wide operating
voltage (2.7V~24V), as well as good reverse voltage protection and overcurrent protection ability, and a sampling frequency of 100KHz. And it
has excellent temperature compensation ability, so that the chip can work in the environment of -40~150°C, and maintain excellent

performance and consistency.

€ Product feature

O Integrated Dual Hall Plates for Direction Detection
1.45mm pitch

Wide Operating Voltage Range: 2.7V~24V

Low Operating Current: 4.5mA (typical)

Output Current Capability: 40mA (max)

Multiple Output Options:

MT8901-SS: Speed and Speed

MT8901-SD: Speed and Direction

O High Response Frequency: 100kHz

OO 0O

@ Functional block diagram

VDD
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Regulator Current
Protection
Hall Plate 1
Hall Plate 2
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GND

Open Drain
Output

Open Drain
Output
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O High Reliability:

AEC-Q100 Grade 0 qualified

Wide operating temperature range: -40°C to 150°C
ESD Protection: +4kV (HBM)

Output short-circuit protection

Reverse polarity protection

O High Sensitivity:

Magnetic field threshold typ. +25 Gauss

@ Package




MT891x: Automotive Unipolar Hall Switch

[N\

@ Product introduction

The MT891x uses BCD process for high performance and reliability. A Hall sensing element is integrated into the chip. It has a wide operating
voltage (2.7V~24V), as well as good reverse voltage protection and overcurrent protection ability, and a sampling frequency of 100KHz. And it
has excellent temperature compensation ability, so that the chip can work in the environment of -40~150°C, and maintain excellent
performance and consistency.

@ Product feature

O Wide Operating Voltage Range: 2.7V~24V O High Reliability: n
O Low Operating Current: 4.5mA (typical) AEC-Q100 Grade 0 qualified &
O Output Current Capability: 40mA (max) Wide operating temperature range: -40°C~150°C £
O High Response Frequency: 100kHz ESD Protection: +4kV (HBM) ;:?—

Qutput short-circuit protection =1

Reverse polarity protection
O Multiple Magnetic Threshold Options Available

@ Functional block diagram @ Package
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MT891x-DUAL: Automotive-grade Dual-output Unipolar Hall Switch

@ Product introduction

The MT891x-DUAL uses BCD process for high performance and reliability. A Hall sensing element is integrated into the chip. It has a wide
operating voltage (2.7V~24V), as well as good reverse voltage protection and overcurrent protection ability, and a sampling frequency of
100KHz. And it has excellent temperature compensation ability, so that the chip can work in the environment of -40~150°C, and maintain

excellent performance and consistency.

€ Product feature

O

Wide Operating Voltage Range: 2.7V~24V

Low Operating Current: 4.5mA (typical)

Output Current Capability: 40mA (max)

High Response Frequency: 100kHz

High Reliability:

AEC-Q100 Grade 0 qualified

Wide operating temperature range: -40°C to 150°C
ESD Protection: +4kV (HBM)

Output short-circuit protection

Reverse polarity protection

O O O O

@ Functional block diagram
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O Multiple Magnetic Threshold Options Available
Multiple Output Options:
Speed and Speed Output
Speed and Direction Output

@ Package




MT86xx: Ultra-low Power Omnipolar Hall Switch

[N\

€ Product introduction
The MT86xx adopts CMOS process, which has high performance and high reliability. A Hall sensing element is integrated into the chip.

2V~5.5V working voltage, 1uA ultra-low power consumption, and excellent temperature compensation ability, so that the chip can work in the
environment of -40~125°C, and maintain excellent performance and consistency.

@ Product feature

O Wide Operating Voltage Range: 2.0V to 5.5V O Sampling Frequency: 20Hz

O Ultra-Low Power Consumption (ICCavg): O Wide Operating Temperature Range: -40°C to 125°C
0.6pA (typ) @ Vcc =2V O ESD Protection: +5kV (HBM)
1.2pA (typ) @ Vce = 3.6V O Multiple Magnetic Threshold Options Available

O Supports Multiple Output Types:
MT865X: Open-drain output
MT863X: Push-pull output

ureyo reubis

€ Functional block diagram @ Package
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MT8632-3D Ultra-low Power 3D Omnipolar Hall Switch
[N\

@ Product introduction

The MT8632-3D is CMOS processed, which provides high performance and high reliability. A Hall sensing element is integrated into the chip.
2V~5.5V working voltage, 1uA ultra-low power consumption, and excellent temperature compensation ability, so that the chip can work in the
environment of -40~125°C, and maintain excellent performance and consistency.

@ Product feature

O Sampling frequency: 20 hz O Operating temperature: —40 to 125°C

O Type: Bipolar switch (3D sensing) O Multiple magnetic field thresholds available
O Operating voltage: 2.0-5.5v O Output type: Push-pull output

O Power consumption: 1.2 yA O Package: SOT-23

€ Functional block diagram € Package
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MT8652-3D Ultra-low Power 3D Detection Omnipolar Hall Switch

[N\

@ Product introduction

The MT8652 is CMOS processed, which has high performance and high reliability. A Hall sensing element is integrated into the chip. 2V~5.5V
working voltage, 1uA ultra-low power consumption, and excellent temperature compensation ability, so that the chip can work in the environ-
ment of -40~125°C, and maintain excellent performance and consistency.

@ Product feature

O Sampling frequency: 20Hz O Operating temperature: —40 to 125°C

%]
O Type: Bipolar switch (3d sensing) O Multiple magnetic field thresholds available &
O Operating voltage: 2.0-5.5v O Output type: Open-drain output SF
O Power consumption: 1.2uA O Package: SOT-23 ;:?—

g
€ Functional block diagram @ Package
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MT88xx: Ultra-low Power Omnipolar Hall Switch&Latch
N\

@ Product introduction

The MT88xx is CMOS processed, which has high performance and high reliability. A Hall sensing element is integrated into the chip.
1.6V~5.0V working voltage, 1.7uA ultra-low power consumption, and excellent temperature compensation ability, so that the chip can work in
the environment of -40~85°C, and maintain excellent performance and consistency.

@ Product feature

O Wide Operating Voltage Range: 1.6V~5.5V O Wide Operating Temperature Range: -40°C to 85°C
O Ultra-Low Power Consumption (ICCavg): O ESD Protection: £5kV (HBM)
typ. TMA @ Vcc = 2V O Multiple Operation Types Options:
typ. 1.7uA @ Vce = 3.3V MT8831: Omnipolar
O Push-Pull Output MT8891: Unipolar
O Sampling Frequency: 20Hz MT8822/23: Latch
@ Functional block diagram @ Package
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MT81xx: Automotive Hall Latch

[N\

@ Product introduction

The MT81xx uses BCD process for high performance and reliability. A Hall sensing element is integrated into the chip. Working voltage
(2.8V~24V), good reverse voltage protection ability and overcurrent protection ability, sampling frequency of 400KHz. And it has excellent

temperature compensation ability, so that the chip can work in the environment of -40~150°C, and maintain excellent performance and
consistency.

@ Product feature

O Wide Operating Voltage Range: 2.8V~24V O Wide Operating Temperature Range: -40°C~150°C

O Low Operating Current: 3.5mA (typ) O ESD Protection: +5500V (HBM) %)
O Output Current Capability: 50mA (max) O Multiple Operation Types Options: =
O High Sampling Frequency: 400kHz MT811x: Unipolar 2
O Open-Drain Output MT816x: Latch ;:?'
O Supports Multiple Output Types: MT8181: Latch S

MT811x / MT816x: Open-drain output
MT8181: Built-in 10kQ pull-up resistor

€ Functional block diagram @ Package
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XxMR Switch & Latch




XxMR

Part Number

Switch & Latch

Sampling

Frequency (Hz)

Working
Voltage (V)

Working

Working
Points

Release
Points

Output Format

Packing

MT6325

MT6325-L

MT6341

MT6343

MT6131

MT6132

MT6133

NSM1051-1

NSM1051-2

NSM1051-3

NSM1051-4

NSM1051-5

NSM1052-1

NSM1052-2

NSM1052-3

NSM1052-4

NSM1052-5

NSM1053-1

NSM1053-2

NSM1053-3

NSM1053-4

NSM1053-5

AMR,
Omnipolar switch

AMR,
Omnipolar switch

AMR,
Omnipolar switch

AMR,
Omnipolar switch

AMR,2D
Omnipolar switch

AMR,2D
Omnipolar switch

AMR,2D
Omnipolar switch

TMR,
Unipolar switch

TMR,
Unipolar switch

TMR,
Unipolar switch

TMR,
Unipolar switch

TMR,
Unipolar switch

TMR,
Omnipolar switch

TMR,
Omnipolar switch

TMR,
Omnipolar switch
TMR,
Omnipolar switch

TMR,
Omnipolar switch

TMR, Latch
TMR, Latch
TMR, Latch
TMR, Latch

TMR, Latch

900

900

20

20

20

1K

20

156K,1.25K,2.5K,
5KHz selectable

156K,1.25K,2.5K,
5KHz selectable

156K,1.25K,2.5K,
5KHz selectable

156K,1.25K,2.5K,
5KHz selectable

156K,1.25K,2.5K,
5KHz selectable

156K,1.25K,2.5K,
5KHz selectable

156K,1.25K,2.5K,
5KHz selectable

156K,1.25K,2.5K,
5KHz selectable

156K,1.25K,2.5K,
5KHz selectable

156K,1.25K,2.5K,
5KHz selectable

156K,1.25K,2.5K,
5KHz selectable

156K,1.25K,2.5K,
5KHz selectable

156K,1.25K,2.5K,
5KHz selectable

156K,1.25K,2.5K,
5KHz selectable

156K,1.25K,2.5K,
5KHz selectable

1.8~5.5

L5515

1.8~55

1.8-5.5

1.65~5.0

1.65~5.0

1.65~5.0

1.8~5.5

1.8~55

1.8-5.5

1.8~55

=55

1.8~5.5

1.8~5.5

1.8~55

1.8~5.5

1.8~55

(8515

1.8~5.5

1.8~5.5

1.8~55

1.8~5.5

Temperature
(°C)

4.1mA

4.1mA

1.3mA

1.3mA

2uA

15uA

2uA

0.2uA, 0.4UA, 0.6UA,
1.1uA selectable

0.2uA, 0.4uA, 0.6UA,
1.1uA selectable

0.2uA, 0.4uA, 0.6uA,
1.1uA selectable

0.2uA, 0.4uUA, 0.6UA,
1.1uA selectable

0.2uA, 0.4uA, 0.6UA,
1.1uA selectable

0.2uA,0.6UA,1UA,
2uA selectable

0.2uA,0.6uA,1UA,
2uA selectable

0.2uA,0.6UA,1UA,
2uA selectable

0.2uA,0.6UA,1uA,
2uA selectable

0.2uA,0.6UA,1UA,
2uA selectable

0.2uA, 0.4uA, 0.6UA,
1.1uA selectable

0.2uA, 0.4UA, 0.6UA,
1.1uA selectable

0.2uA, 0.4uA, 0.6uA,
1.1uA selectable

0.2uA, 0.4UA, 0.6UA,
1.1uA selectable

0.2uA, 0.4uA, 0.6uA,
1.1uA selectable
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-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

(Gs)

+47

+18

14

18

35

50

75

+18

+35

+75

14

18

35

50

75

(Gs)

+38

+13

+13

10

13

25

40

65

+13

+25

+40

+65

-14

-18

Push pull output

Push pull output

Push pull output

Push pull output

Push pull output

Push pull output

Open drain output

Open drain/ Push-pull

Open drain/ Push-pull

Open drain/ Push-pull

Open drain/ Push-pull

Open drain/ Push-pull

Open drain/ Push-pull

Open drain/ Push-pull

Open drain/ Push-pull

Open drain/ Push-pull

Open drain/ Push-pull

Open drain/ Push-pull

Open drain/ Push-pull

Open drain/ Push-pull

Open drain/ Push-pull

Open drain/ Push-pull

DFN1616

DFN1616

SOT-23, Flat TO-92

SOT-23, Flat TO-92

SOT-23

SOT-23

SOT-23

SOT-23,Flat TO-92

SOT-23,Flat TO-92

SOT-23,Flat TO-92

SOT-23,Flat TO-92

SOT-23,Flat TO-92

SOT-23,Flat TO-92

SOT-23,Flat TO-92

SOT-23,Flat TO-92

SOT-23,Flat TO-92

SOT-23,Flat TO-92

SOT-23,Flat TO-92

SOT-23,Flat TO-92

SOT-23,Flat TO-92

SOT-23,Flat TO-92

SOT-23,Flat TO-92



NSM105x: Ultra-low Power TMR Switch&Latch

[N\

€ Product introduction

NSM105x is a 3-wire fixed sensitivity TMR switch/latches, which is industrial-grade magnetic sensors based on the tunnel magnetoresistance
(TMR) effect to support high-precision, contactless digital position measurement within an ambient temperature range of -40°C to 125°C.
NSM105x features extremely low power consumption, with operating currents as low as 1.5pA for the 5kHz sampling frequency version and
200nA for the 156Hz sampling frequency version.

The NSM105x series consists of 3 product models, namely NSM1051 (unipolar TMR switch), NSM1052 (omnipolar TMR switch), and
NSM1053 (TMR latch), which allow users to select different switching points, magnetic polarity, output polarity, low power modes, output
interfaces, and package forms.

@ Product feature

O Wide Operating Voltage Range: 1.8V~5.5V O Output Type Options:
O High Response Frequencies with Multiple Options:156Hz, Open-drain output
1.25kHz, 2.5kHz, 5kHz Push-pull output
O Ultra-Low Power Consumption with Multiple Settings:0.2A, O High Reliability:
0.5pA, 1pA, 1.5pA Wide Operating Temperature Range: -40°C~125°C
O Selectable Magnetic Response Polarity: ESD Protection: +4kV (HBM)
Responds to either south or north magnetic pole, with configu- O Multiple Operation Types Options:
rable high or low level output NSM1051: Unipolar

NSM1052: Omnipolar
NSM1053: Latch

@ Functional block diagram ® Package

il vce

Regulator —
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@ Application

O = (O R
I~ 4 S
Reed switch Liquid level Proximity Water, gas, Speed Wake-up switch

replacement detection switch heat meter detection
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MT632x: Ultra-low Power Omnipolar AMR Switch

€ Product introduction

The MT632x is integrated in a single-chip process with high performance and reliability. The chip integrates an AMR bridge resistor and an
ASIC chip. 1.8V~5.5V working voltage, and has excellent temperature compensation ability, so that the chip can work in -40~125°C environ-
ment, and maintain excellent performance and consistency.

@ Product feature

O

O O 0O O

Based on AMR Technology, Capable of Detecting X-Axis
Magnetic Fields

Wide Operating Voltage Range: 1.8V~5.5V

Low Power Consumption: 4.1pA

Sampling Frequency: 900Hz

Push-Pull Output

@ Functional block diagram

i@ Out
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O Wide Operating Temperature Range: -40°C~125°C
O High ESD Protection: +5000V (HBM)
O Multiple Magnetic Threshold Options:

MT6325: +17 / +14 Gauss

MT6325-L: 40 / +33 Gauss

@ Package




MT634x: Ultra-low Power Omnipolar AMR Switch

[N\

@ Product introduction
The MT634x is integrated in a single-chip process for high performance and reliability. The chip integrates an AMR bridge resistor and an ASIC

chip. 1.8V~5.5V working voltage, and has excellent temperature compensation ability, so that the chip can work in -40~125°C environment,
and maintain excellent performance and consistency.

@ Product feature

O Based on AMR Technology, Capable of Detecting Magnetic O Selectable Sensing Directions:

Fields Along X-Axis or Y-Axis SOT23-3L: X-axis magnetic field detection ()
O Wide Operating Voltage Range: 1.8V~5.5V TO92S: Y-axis magnetic field detection =
O Ultra-Low Power Consumption: 1.3pA O High Sensitivity with Multiple Magnetic Threshold Options: ?’—)
O Sampling Frequency: 20Hz MT6341: +10 / £8 Gauss g‘
O Push-Pull Output MT6343: +18 / +15 Gauss S
O Wide Operating Temperature Range: -40°C~125°C
O High ESD Protection: 26000V (HBM)

€ Functional block diagram @ Package
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MT613x: Ultra-low Power Omnipolar 2D Detection AMR Switch

[N\

€ Product introduction

The MT613x is integrated in a single-chip process with high performance and reliability. The chip integrates an AMR bridge resistor and an
ASIC chip. 1.65V~5.5V working voltage, and has excellent temperature compensation ability, so that the chip can work in -40~125°C
environment, and maintain excellent performance and consistency.

@ Product feature

O Based on AMR Technology, Capable of 2D Magnetic Field O Multiple Output Options:
Detection Along X-Axis and Y-Axis MT6131 & MT6132: Open-drain output
O Wide Operating Voltage Range: 1.65V~5V MT6133: Push-pull output

Low Power Consumption:
MT6131 & MT6133: 1A
MT6132 & MT6135: 11pA
O Sampling Frequency:
MT6131 & MT6133: 20Hz
MT6132 & MT6135: 1kHz

Wide Operating Temperature Range: -40°C~125°C
High ESD Protection: 4000V (HBM)

High Sensitivity

Compact Package: SOT23-3L

O O O O

€ Functional block diagram @ Package

—m out
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Current Sensor Signal Condition ASIC

Compatible PGA Programmable | com Temperature Supply Voltage/| Output Bias Typical
Part Number g Gain Range SE%?QS?]:'SW PEElEyE Range Current Voltage Applications

MEMS pressure,

NSA5312  magnetic reluctance, ~ 0.9456x~1843x (for DFN, P'ease contact  _40-150  3-55V/6.5mA 2.5V/L.65v/0.5v CUTeNt Sensor Modules,
Hall NOVOSENSE) Pressure Sensors

T

Current Sensor Signal
Condition ASIC




NSA5312: Magnetic Sensor Signal Conditioning

Chip/Programmable Instrumentation Amplifier
[N\

@ Product introduction

The NSA5312 is a user programmable instrumentation amplifier. It is mainly used to provide voltage type drive signal for Wheatstone bridge
sensors (such as TMR sensors),and amplify, calibrate and compensate the output signal to ensure that the sensor can get high linear output
accuracy in a wide temperature range.

@ Product feature

Provide 2.5V / 4.096V voltage excitation

Provide 0.9456~1843x programmable gain setting

Provide 14-bit sensor sensitivity and offset calibration

Provide sensor temperature calibration based on lookup table

Programmable output signal bandwidth, with maximum signal bandwidth is about 600kHz

Fast response time <1us

Proportional output and fixed output are available. The output reference voltage is available in
0.5V/1.65V/2.5V.

Provide user programmable interface OWI, and support customer module level post-calibration

O O O OO OO0
ureyg [eubis

O

@ Functional block diagram @ Package
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A =
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Position Sensor ASSP
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Position Sensor ASSP

VS{Japg%ly(V) Tem%g?ar?&lrr;g(oo) Cursrgrep%/-\) R S SR

MTe728  Encoder 3354 -40~125 20mA 1~16384 Pulse/  1opitjcycle  1~63Polarity/Cycle  21bit  >4000V  QFN7X7
Decoding Chip cycle

MTe709 | Encoder = 3.3-5.0 -40~125 20mA 1-2500 Pulse/ opievcle  1~63Polarity/Cycle 17 bit >4000V  QFN7x7
Decoding Chip cycle

MTL200  Inductor Chip 3.6555 -40~125 2mA - - - - - QFN2X2

MT5201  Driver Chip 3.8-30 -40~125 80UA . . . . . DFN2X3

MT5301  Driver Chip 8.0-36 -40~125 200UA - - - - - DFN2X3
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MT6728:Magnetic Encoded Chips - Off-axis magnetic angle encoded ICs
N\

€ Product introduction

MT6728 is a new generation of interpolation subdivision chip for external input sine and cosine signals launched by Microelectronics. MT6728
receives differential sine and cosine analog inputs from external inputs, compensates and decodes the input signal, and outputs an AB
incremental signal with a maximum resolution of 16,384 pulses/cycle or 65,536 steps/cycle (Z signal can also be obtained from external
inputs). At the same time, MT6728 also provides incremental UVW output, and the resolution supports 1~63 poles/cycle. MT6728 provides a
3-wire SPI interface for the host computer or MCU to read the 21-bit angle and position values inside the chip. At the same time, the PWM with
a single-line output can also provide angle data with a resolution of 12 bits. The core advantage of the MT6728 is that it provides a simple
self-calibration mode on the user side. Users do not need to interact with the MT6728 chip, do not need to refer to the source, and only need to
move in a fixed direction for a few cycles to compensate for the misalignment, amplitude and phase of the external input sine and cosine
signals.

€ Product feature

O Working voltage (V): 3.3~5.0 O UVW incremental output: 1~63Polarity/Cycle
O Working temperature (°C): -40~125 O resolving power: 21bit

O Power consumption (mA): 20 O ESD: >4000V

O ABZ incremental output: 1~16384Pulse/cycle O Packaging: QFN7x7

O PWM output: 12bit/cycle

€ Functional block diagram ® Package
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MT6709:Magnetic Encoded Chips - Off-axis magnetic angle encoded ICs

[N\

€ Product introduction

MT6709 is a new generation of decoding chip launched by Microelectronics for angle calculation of sine and cosine analog signals input from
external linear Hall (working with 1 pair of pole magnetic rings). As the rotation shaft drives the rotation of a single pair of pole magnetic rings
(one N pole, one S level), four linear Hall chips placed at 90 degrees around the magnetic rings will induce the output of sine and cosine
analog signals, and MT6709 can obtain absolute angle data with a resolution of 17 bits after compensating, calculating and decoding the four
differential sine and cosine analog input signals; The angular data is further encoded into a maximum resolution of 2,500 pulses/cycle or
10,000 steps/cycle in AB increments; The MT6709 also provides a UVW output with a resolution of 1~63 poles/cycle. The MT6709 provides a
3-wire SPI interface for the host computer or MCU to read the 17-bit absolute angle data inside the chip. At the same time, the PWM with a
single-line output can also provide angle data with a resolution of 12 bits. The STATUS and FAULT interrupt pins will output some working
status and diagnostic information of the chip in real time. The core advantage of the MT6709 is that it provides a simple self-calibration mode
on the user side. Users do not need to interact with the MT6709 chip, do not need to reference the source, and only need to move for a few
cycles to compensate for the misalignment, amplitude and phase errors of the external input sine and cosine signals.

@ Product feature

O Working voltage (V): 3.3~5.0 O PWM output: 12bit/cycle

O Working temperature (°C): -40~125 O UVW incremental output: 1~63Polarity/Cycle
O Power consumption (mA): 20 O resolving power: 17bit

O ABZincremental output: 1~2500Pulse/cycle O ESD: >4000V

@ Functional block diagram ¢ Package
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MTL200 Dedicated Chip for Inductors
N\

@ Product introduction

MTL200QA supports a wide range of inductive position sensors. MTL200QA is an IC that can process signals from various sensing position

sensors. It integrates an oscillator, LDO, temperature sensor, and signal processing module. MTL200QA provides package QFN2*2-14L for
surface mount (MSL2), which is RoHS compliant.

@ Product feature @ Package

O Working voltage (V): 3.6~5.5

O Working current: 2mA

O Working temperature (°C): -40~105
O Sampling frequency (Hz): 4K

O Packaging: QFN2X2

@ Functional block diagram
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MT5201 Position Sensor ASSP

[N\

€ Product introduction

The MT5201 supports both 2-wire and 3-wire applications for all types of position detection sensors. The MT5201 is an IC capable of
processing a wide range of position sensor signals. It integrates an LDO, a signal processing module, a driver, and a protection module.
MT5201DT-NPN and MT5201DT-PNP have fixed output modes internally. The MT5201 is available in DFN2*3-8L package (MSL1) and is
RoHS compliant.

@ Product feature € Package

O Working voltage (V): 3.8~30

O Working current: 80uA

O Working temperature (°C): -40~105
O Sampling frequency (Hz): 20K

O Packaging: DFN2X2

@ Functional block diagram
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MT5301 Position Sensor ASSP

[N\

@ Product introduction

The MT5301 supports a variety of three-wire applications for position detection sensors.

The MT5301 is an integrated circuit capable of processing a wide range of position sensor signals. It integrates LDO, signal processing
module, driver and protection module.

The MT5301 implements the protection function of over-current, reverse voltage and over-temperature conditions.

The MT5301 provides MT5301DT-NPN and MT5301DT-PNP internal fixed output modes, with the MT5301DT-NPN corresponding to the
low-side driver and the MT5301DT-PNP corresponding to the right-hand driver.

MT5301 encapsulates DFN 2*3-8L, RoHS compliant.

@ Product feature @ Package

Working voltage (V): 8.0-36
Working current: 200uA

Working temperature (°C): -40~105
Sampling frequency (Hz): 20K
Packaging: DFN2X3

O O O O O

@ Functional block diagram

LED

Comparator
Amplifier CORE
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Temperature Sensor /
Temperature and
Humidity Sensor




Temperature Sensor

Temperature Supply | Working VEVS Max.

Part number | Product description | Package Port type

Typical application

range voltage current resolution | precisio

High-precision dual-pin

NST1001  digital pulse output ~ TO-92S/ -50°C~150°C 3.3V/5V 30uA  Pulse count 0.0625°C  +0.2°C
temperature sensor ~ DFN-2 output

High-precision dual-pin

digital pulse output Pulse count

NST1001HA temperature sensor DFN-2 -50°C~150°C 3.3V/5V 30UA  output 0.0625°C  0.1°C
with maximum
accuracy of +0.2°C

High-precision
NST1002  single-BUS digital
temperature sensor

TO-92S/ One wire

DEN-2 -50°C~150°C 3.3VI5V 30pA protacol 0.0078125°C  +0.1°C

Digital temperature
sensor with
NST175  PC/SMBUSinterfacein MSOP8/  ,oeco1o50c  33visv  27uA  EC/SMBUS — 0.0625°C  0.5°C
industrial-qualified SoP-8
package

Digital temperature
sensor with MSOP-8/
NST175-Q1 [PC/SMBUS interface in SoP-8 -40°C~125°C 3.3V/5V 27pA I?C/ISMBUS 0.0625°C =~ +0.2°C
automotive-grade
standard packaging

Small-size
NST1075 high-precision digital WSON8 -552C=-125°C 3.3V/5V 30pA I)C/SMBUS 0.0625°C +0.5°C
temperature sensor

Small-size

high-precision digital
temperature sensor DFN-6
with ’C/SMBUS port

NST118 -40°C~125°C 3.3V 6.5p0A  IPC/ISMBUS 0.0625°C = #0.1°C

Small-size
high-precision digital
temperature sensor
with I°C port

NST117 DFN-6 -65°C~125°C 3.3V/5V 30pA  PPC/SMBUS 0.0625°C  #0.2°C

SOT563is a

high-accuracy and

low-power digital SOT563 -40°C~125°C 3.3V 6.50A  IPC/SMBUS 0.0625°C =~ +0.5°C
temperature sensor

with a I’C/SMBUS port

NST112
-DSTR

WLCSPis a
high-accuracy and
NST112x  low-power digital DSBGA-4  -40°C~125°C 33V 57uA  RC/ISMBUS  0015625C 0.1°C
temperature sensor
with a I’C/SMBUS port

WLCSP is a low-power
digital temperature
sensor with a
I2C/SMBUS port

NST103 DSBGA-4 -40°C~125°C 3.3V 3pA 1)C/SMBUS 1°C +1°C

High-precision and
high-resolution
NST461 FC/SMBUS remote  \WQFN-10 ~ -40°C~125°C 33V 29uA  IEC/ISMBUS 0.0625°C  +0.5°C
and local temperature
sensors (1L+1R)

High-precision
I)C/SMBUS remote
and local temperature
sensors (1L+1R)

NST1412 MSOP-10  -40°C~125°C 3.3V 31pA I?’C/ISMBUS 0.125°C +0.5°C

High-precision
I’C/SMBUS remote
and local temperature
sensors (1L+2R)

NST1413 MSOP-10  -40°C~125°C 3.3V 37uA I?C/SMBUS 0.125°C +0.5°C

High-precision
I)C/ISMBUS remote
and local temperature
sensors (1L+2R)

NST7719 MSOP-10 -40°C~125°C 3.3V 37uA 1)C/ISMBUS 0.125°C +0.5°C

High-precision,
low-power analog
output temperature
sensor (negative
temperature
coefficient)

NST20 SC70-5 -65°C~130°C 3.3Vv/5V 20pA Analog output  -11.77mV/°C  #0.5°C
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NTC replacement, quick response probe, 2-wire
temperature probe, gas meter temperature
compensation, wearable and loT temperature
measurement

NTC replacement, quick response probe, 2-wire
temperature probe, gas meter temperature
compensation, wearable and loT temperature
measurement

NTC replacement, quick response probe, 2-wire
temperature probe, glucometer, wearable and
10T temperature measurement

LM75/TMP75 replacement, server temperature
measurement, battery temperature
measurement, SSD temperature measurement,
board-level temperature measurement

Automotive air conditioning system, automotive
infotainment system, air flow sensor, battery
management system BMS, engine control unit,
on-board HID lamp, airbag control unit

TMP75 replacement, server temperature
measurement, routers, communication base
stations, board-level temperature measurement

x118 substitution, Wearable temperature
monitoring, Medical thermometer, Battery
temperature measurement, Industrial loT
Environmental monitoring

X117 series substitution, wearable temperature
monitoring, medical thermometer, battery
temperature measurement, industrial Internet of
Things, environmental monitoring, etc.

1X2 series substitution, board level temperature
measurement, server temperature
measurement, battery temperature
measurement, SSD temperature measurement,
loT temperature monitoring, etc.

1X2 series substitution, wearable temperature
monitoring, board level temperature
measurement, server temperature
measurement, battery temperature
measurement, SSD temperature measurement,
loT temperature monitoring, etc.

X103 series substitution, mobile phone, laptop,
SOLID-state disk, server, telecommunication,
set-top box, sensor, low power environment

X461/451 substitution, X4x1 compatibility,
laptop, desktop, solid-state drive, server,
telecommunication, Industrial Internet of Things,
etc.

EMC1412 substitution, laptop, desktop,
solid-state drive, server, telecommunication,
Industrial Internet of Things, etc.

EMC1413 substitution, laptop, desktop,
solid-state drive, server, telecommunication,
Industrial Internet of Things, etc.

NCT7719 substitution, laptop, desktop, server,
telecommunication, Industrial Internet of Things,
etc.

X20 series substitution, laptop temperature
monitoring, smart phone temperature
measurement, temperature monitoring of
portable medical devices, industrial Internet of
Things and power system, power module
temperature measurement, environmental
monitoring &HVAC, etc.



Temperature
range

Working
current

Supply

Part number voltage

Product description

Package

Port type

Max
resolution

Max.

precision

Typical application

High-precision,
low-power analog
output temperature
sensor (negative
temperature
coefficient)

NST86 SC70-5 -50°C~150°C 3.3VI5V 20uA

Automotive-grade high
precision, low power
consumption analog
output temperature
sensor (negative
temperature
coefficient)

NST86-Q1 SC70-5 -40°C~150°C 3.3VI5V 20uA

High-precision,
low-power analog
output temperature
sensor (positive
temperature
coefficient)

SC70-5

NST235 SOT23-3

-40°C~150°C 3.3V/5V 20uA

Automotive-grade high
precision, low power
consumption analog
output temperature
sensor (positive
temperature
coefficient)

NST235-Q1 SOT23-3 -40°C~150°C 3.3V/I5V 20uA

High-precision,
low-power analog
output temperature
sensor (positive
temperature
coefficient)

NST60 SOT23-3 -40°C~125°C 3.3VI5V 20uA

Automotive-grade high
precision, low power
consumption analog
output temperature
sensor (positive
temperature
coefficient)

NST60-Q1 SOT23-3 -40°C~150°C 3.3V/5V 20pA

Digital temperature
sensor with 12C/I3C
interface in wafer-level
package

NST5111 WLCSP-6 -40°C~125°C vdd: 1.8V

io:1V

3pA

Industrial standard
packaged 12C/SMBus
interface digital
temperature sensors

NST5851 SOT23-6 -40°C~125°C 3.3V/5V 27uA

Temperature and Humidity Sensor

Part number Temperature

Product description

Package

Analog output

Analog output

Analog output

Analog output

Analog output

Analog output

12C/I13C

12C/SMBus

Relative humidity Supply

-10.9mv/°C

-10.9mv/°C

10mv/°C

10mv/°C

6.25mV/°C

6.25mV/°C

0.25°C

0.0625°C

Working

Port type

+0.5°C

+0.5°C

+0.5°C

+0.5°C

+0.5°C

+0.5°C

+0.5°C

+0.2°C

Max.

X86 series substitution, laptop temperature
monitoring, smart phone temperature
measurement, temperature monitoring of
portable medical devices, industrial Internet of
Things and power system, power module
temperature measurement, environmental
monitoring &HVAC, etc.

Car audio host, car infotainment system, electric
power steering (EPS), battery management
system (BMS), gear shifting system, gasoline
engine

X235 series substitution, laptop temperature
monitoring, smart phone temperature
measurement, temperature monitoring of
portable medical devices, industrial Internet of
Things and power system, power module
temperature measurement, environmental
monitoring &HVAC, etc.

Car audio host, car infotainment system, electric
power steering (EPS), battery management
system (BMS), gear shifting system, gasoline
engine

X60 series substitution, laptop temperature
monitoring, smart phone temperature
measurement, temperature monitoring of
portable medical devices, industrial Internet of
Things and power system, power module
temperature measurement, environmental
monitoring &HVAC, etc.

Car audio host, car infotainment system, electric
power steering (EPS), battery management
system (BMS), gear shifting system, gasoline
engine

NST5111 series as a replacement for mobile
phones, laptops, solid-state drives, servers,
telecom set-top boxes, and sensors in
low-power environments.

Replacing server temperature monitoring,
battery temperature monitoring, SSD
temperature monitoring, and industrial
board-level temperature monitoring

Typical application

range

High-precision,
Low-power I°C Digital
Interface Temperature
and Humidity Sensor

NSHT30-

CLAR LGA

-40°C~125°C ~ 0%RH~100%RH

High-precision,
Low-power I°C Digital
Interface Temperature
and Humidity Sensor

NSHT30-
QDNR

DFN -40°C~125°C =~ 0%RH~100%RH

Automotive
High-precision,
Low-power I°C Digital
Interface Temperature
and Humidity Sensor

NSHT30-Q1 DFN -40°C~125°C ~ 0%RH~100%RH

High-precision,
Low-power Analog
Interface Temperature
and Humidity Sensor

NSHT30A-

DFN
QDNR g

-40°C~125°C  0%RH~100%RH
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voltage(V)

3.3/5

3.3/5

3.3/5

24~55

current

3.2pA

3.2pA

3.2pA

220mA

12C

ikc

12C

Analog

precision

+0.3°C

+0.3°C

+0.3°C

+0.3°C

Humidifier/dehumidifierwWhite goodsIntelligent
constant temperature and humidity
controllerVentilatorsSmart agricultureCold
chain logisticsHygrographAutomobile
intelligent fog removal system

Humidifier/dehumidifierWhite goodsintelligent
constant temperature and humidity
controllerVentilatorsSmart agricultureCold
chain logisticsHygrographAutomobile
intelligent fog removal system

Window fog removal, Automotive HVAC
control module, Automotive Lidar,Battery
Management System, Automotive

Humidifier/dehumidifier, White goods,
Intelligent constant temperature and humidity
controller, Ventilators, Smart agriculture, Cold
chain logistics, Hygrograph, Automobile
intelligent fog removal system



NST1001: D-NTC® Digital Pulse Output Temperature Sensor

[N\

@ Product introduction

NST1001 is a high-precision double-pin digital output temperature sensor. NST1001 features pulse counting digital output and high precision
in a wide temperature range, which can be directly connected with MCU, while ensuring measurement accuracy and reducing overhead. The
NST1001 device supports a maximum accuracy of +0.75 °C over temperatures ranging from -50 °C to 150 °C, while providing extremely high
resolution (0.0625 °C) without system calibration or hardware/software compensation. The pulse-counting digital port is designed for direct
connection to GPIO or comparator inputs to simplify component implementation. Simple two-pin architecture is adopted. So the NST1001
device can be easily converted into a two-wire temperature probe.

@ Product feature

O Operating temperature range: -50°C~150°C O Quick temperature response: silicone oil 163%0.21S (DFN2L)

O High accuracy in full temperature range O Single temperature conversion time: 50mS
25°C~45°C: +0.2°C (typical) @ NST1001 o Ultra-low power consumption: 30pA operating current, zero standby
25°C~45°C:+0.2°C(max.) @ NST1001HA power consumption
Accuracy within range -20 °C~85°C: 0.5°C (max.) O Supply voltage range: 1.65V to 5.5V
Accuracy within range -50°C~-20°C: +0.75°C (max.) O Pulse count type digital output to reduce the AD conversion port on
Accuracy within range 85°C~150°C: +0.75°C (max.) master side

O High resolution: 0.0625°C (1 LSB) O Support dual pin simplified temperature measurement solution

O DFN2L ultra small packaging, with same resistance size as 0603

€ Functional block diagram @ Package

O TO-92S (4mm x 3mm)
O DFN2L (1.6mm x 0.8mm)

Conversion Time Temperature Data 1.65V~5.5V
|<— with Pulse# | GPIOINDD

55 55
Power off

Up to2m

DQ

NST 1001

GND

@ Application

= @ [

L
Power  Gas meter temperature Smart Digital Smart Industrial Battery
metering measurement closestool temperature probes  wearable devices, Internet of things temperature detection
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NST1002: D-NTC single bus-type digital temperature sensor

€ Product introduction

NST1002 is a high-precision dual-pin single bus-type temperature sensor. NST1002 has a single bus protocol output interface and high
precision in a wide temperature range. It can be directly connected with MCU to ensure the measurement accuracy and reduce the overhead.
The NST1002 device supports a maximum accuracy of +0.5°C over temperatures ranging from -40°C to 125°C, while providing extremely
high resolution (0.0078125°C) without system calibration or hardware/software compensation. The digital interface of the single bus protocol is

designed to connect directly to GPIO, simplifying hardware design. The simple dual-pin architecture enables the NST1002 device to be easily

converted into a two-wire temperature probe.

@ Product feature

O Operating temperature range: —50°C to 150°C
O High accuracy over —-50°C to 150°C
DFN-2L
0°C~85°C: +0.1°C (typical) +0.25°C(max.)
-40°C ~125°C: +0.5°C (max.)
-40°C ~150°C: +0.5°C (max.)@3.3V
TO-92S-2L
0°C~85°C: +0.2°C (typical)
-20°C ~85°C: +0.35°C (max.)
-40°C ~125°C: +0.7°C (max.)
-40°C ~125°C: +0.7°C (max.) @3.3V

@ Functional block diagram

1.7v~5.5V
GPI01/VDD

Upto2m

DQ

NST 1002

GND

Temperature Data (16bit)+CRC (8bit)

Start S0 i
Conversion Conversion i

Tima > 200us Teow=30ms

Trop=17us
Done Pulse ™

The Master Transmit

---------- The Master Receive

@ Application

High resolution: 0.0078125°C (1 LSB)

Quick temperature response: 0.27S (DFN2L)

Single temperature conversion time: 32ms

Ultra-low power consumption: 30pA operating current, zero standby
power consumption

Supply voltage range: 1.7V to 5.5V

Single bus protocol digital output, without AD conversion port
Support dual pin simplified temperature measurement solution
DFN2L ultra small packaging, with same size as 0603 resistance

OO0 O0OO0OO0OO0OO0OO0O Oo

@ Package

O TO-92S (4mm x 3mm)
O DFN2L (1.6mm x 0.8mm)

B 6 & @ @ D

Ammeter Gas meter Intelligent Home Glucometer Digital Intelligent Industrial Battery
temperature closestool appliances temperature wearables Internet of temperature
measurement probe Things detection
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NST175: Digital Temperature Sensor with 1°C Port

N\ in Industrial-qualified Package

@ Product introduction

The NST175 is a low-power, high-precision digital temperature sensor ideal as an alternative to negative temperature coefficient (NTC) and
positive temperature coefficient (PTC) thermistors. The device provides typical accuracy of +0.5 °C without calibration or signal adjustment
from external components. NST175 temperature sensor is a highly linear product, which can sense the temperature without complex
calculation or lookup. The on-chip 12-bit analog-to-digital converter (ADC) provides resolution as low as 0.0625 °C. The NST175 is compatible
with SMBUS and I°C, allowing a maximum of 27 devices to be connected to one BUS and supporting the SMBUS alarm function. The NST175
has a rated operating range of -55 °C to 125 °C and is ideal for extended temperature measurement in a wide range of communications,

computing, consumer products, Internet of Things, environmental, industrial and instrumentation applications. NST175 comes in industry-quali-
fied MSOP8 and SOP8 packages.

@ Product feature

O Maintain high accuracy in —40°C~125°C wide temperature O Up to 27 device addresses supported (.(é)
range: O Wide supply voltage range: 1.62V to 5.5V D
-20°C-85°C: +0.2 C (typical) O Working current: 27pA (typical) 9
-40°C~125°C: £1°C (max.) O Turn-off current: 0.2pA (typical) %

O Resolution range: 9~12 hits, configurable by the user up to O Digital port: compatible with SMBus, 1°C
0.0625°C

@ Functional block diagram @ Package

O MSOP8 (3.0mm x 3.0mm)
O SOP8 (4.9mm x 3.91mm)

Pullup resistors _Sﬂ)ply LCliace
R=5.1k 1.62V~5.5V
R=5.1k
R=5.1k

Supply Bypass
Capactior

Microcontroller

_| 0.01uF
Two Wire Host

7
NST175
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@ Application
vV, System

S d
temperature

—— monitoring

O( ) Communication
A device

Computer peripherals o
. . Laptop loT application
overheating protection

Environmental

Power supply ® Thermostat O monitoring, heating
temperature monitoring b control OO ventilation air

conditioning (HVAC)

© ®
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NST175-Q1: I12C/SMBus Interface Digital Temperature

N Sensor with Automotive-Grade Standard Packaging

@ Product introduction

The NST175-Q1 is a low-power, high-precision digital temperature sensor ideal as an alternative to negative temperature coefficient (NTC) and
positive temperature coefficient (PTC) thermistors. The device provides max accuracy of 0.5 °C without calibration or signal adjustment from
external components. NST175-Q1 temperature sensor is a highly linear product, which can sense the temperature without complex calculation
or lookup. The on-chip 12-bit analog-to-digital converter (ADC) provides resolution as low as 0.0625 ° C. The NST175 is compatible with
SMBus and I?C, allowing a maximum of 27 devices to be connected to one BUS and supporting the SMBus alarm function. The NST175 has a
rated operating range of -40 °C to 125 °C and is ideal for extended temperature measurement in a wide range of automotive applications.
NST175-Q1 comes in industry-qualified MSOP8 and SOP8 packages.

@ Product feature

O Maintain high accuracy in full temperature range: O Wide supply voltage range: 1.62V to 5.5V
- -20°C~ 85°C: £0.2°C (typical) O Working current: 27pA (typical)
- -40°C~125°C: £1°C (max.) O Turn-off current: 0.2pA (typical)
O Maximum resolution 0.0625°C, optional O Digital port: compatible with SMBus, I>°C
O Up to 27 device addresses supported O AEC-Q100 Grade1
@ Functional block diagram @ Package

O SOPS8 (4.9mm x 3.91mm)

Pullup resistors _Sﬂ)ply VRliEgs
R=5.1k 1.62V~5.5V
R=5.1k
R=5.1k

Supply Bypass
Capactior

Microcontroller

_| 0.01uF
Two Wire Host

@ Application

S S S Car air conditioning S Automotive
m system infotainment systems

Engine control unit - D Car HID lights

j Battery Management
Air flow sensor f Systerr)r: (BMS?

Airbag control unit
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NST1075: Small-size high-precision digital temperature sensor

@ Product introduction

The NST1075 is a low-power, high-precision digital temperature sensor ideal as an alternative to negative temperature coefficient (NTC) and
positive temperature coefficient (PTC) thermistors. The device provides typical accuracy of +0.5°C without calibration or signal adjustment
from external components. NST1075 temperature sensor is a highly linear product, which can sense the temperature without complex
calculation or lookup. The on-chip 12-bit analog-to-digital converter (ADC) provides resolution as low as 0.0625 °C. The NST1075 is
compatible with SMBUS and I2C interface, allowing a maximum of 27 devices to be connected to one bus and supporting the SMBus alarm
function. The NST1075 has an operating temperature range of -55 °C to 125 °C and is ideal for extended temperature measurement in a wide
range of communications, computing, consumer products, Internet of Things, environmental, industrial and instrumentation applications.
NST1075 is packaged with WSONS8 and the size is 2.0mmx2.0mm, which can better meet the temperature measurement requirements of
miniaturized devices such as routers.

€ Product feature

O Maintain high accuracy in wide temperature range: O Up to 27 device addresses supported
-55°C~125°C O Wide supply voltage range: 1.62V to 5.5V
20°C ~85°C: +0.5°C (typical) O Working current: 30pA (typical)

-20°C ~85°C: +1°C (max) O Turn-off current: 0.2pA (typical)

-55°C ~ 125°C: +1.5°C (max) O Digital port: Compatible with SMBUS, I>)C
O Maximum resolution: 0.0625°C, optional

@ Functional block diagram @ Package

O WSONS8 (2.0mmx2.0mm)

Pullup resistors _Supply Veliege

el [1.62v-5.5v

R=5.1k

R=5.1k

Supply Bypass
Capactior

0.01uF
Two Wire Host

Microcontroller

2 7
NST1075

@ Application
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NST118: Small Ultra-high-precision Digital Temperature Sensor with 12C Port

[N\

€ Product introduction

NST118 is a low power-consumption ultra-high-precision digital temperature sensor. It is an ideal substitute for negative temperature
coefficient (NTC) and positive temperature coefficient (PTC) thermistors. The NST118 has I’C and SMBUS compatible ports, supports up to
four device addresses, and has programmable alarm and SMBUS reset capabilities. It achieves accuracy up to +0.2 °C (Max) in the range of
25 °C to 45 °C without calibration. The NST118 has low power consumption, which minimizes the impact of spontaneous heat on measure-
ment accuracy. The NST118 temperature sensor is highly linear and does not require recombination calculations or lookup to derive the
temperature. The 12-bit on-chip analog-to-digital conversion provides resolution up to 0.0625°C . The NST118 temperature sensor operates
from -40°C to 125°C and is suitable for consumer products, industrial equipment, Internet of Things and automotive markets. The NST118's
DNF(2mm x 2mm) package is also compatible with the NST117.

€ Product feature

(7))
O High accuracy in -40°C ~125°C wide temperature range O Low static current: %
O Ultra precision at 25°C ~45°C +0.2°C (maximum) Working current 2.9uA@ 1Hz in operating mode (typical) §
O [2C/ SMBUS compatible port Turn-off current 0.5pA in shutdown mode (typical) %_
O 12-bit ADC, maximum resolution: 0.0625 °C O Input voltage range: 1.71Vt0 3.6 V
O User programmable over-temperature alarm threshold Digital port: compatible with SMBUS, IC
@ Functional block diagram @ Package

O DFN6(2mmx2mm)

Supply Voltage
15Vt03.6V

Pullup Resistors
5kQ

Two-Wire
Host Controller Supply Bypass
Capacitor

_| 0.01yF

o
Q
<
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>
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@
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@
>
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NST118 functional block diagram

@ Application

o
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Wearable devices Laptop Industrial Internet Communication Power Environmental
(TWS, watches, bracelets, etc.) of Things (loT) infrastructure system monitor  monitoring and HVAC
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NST117: Small-size High-precision Digital Temperature

Sensor with 12C Port

€ Product introduction

The NST117 is a low-power, high-precision digital temperature sensor ideal as an alternative to negative temperature coefficient (NTC) and
positive temperature coefficient (PTC) thermistors. The device provides typical accuracy of £0.2°C without calibration or signal adjustment
from external components. NST117 temperature sensor is a highly linear product, which can sense the temperature without complex
calculation or lookup. The on-chip 12-bit analog-to-digital converter (ADC) provides resolution as low as 0.0625 °C. The NST117 is compatible
with SMBUS and I°C, allowing a maximum of 3 devices to be connected to one BUS and supporting the SMBUS alarm function. The NST117
has a rated operating range of -55 °C to 125 °C and is ideal for extended temperature measurement in a wide range of communications,
computing, consumer products, Internet of Things, environmental, industrial and instrumentation applications. NST117 comes in industry-stan-
dard DFN-6 packages.

@ Product feature e

=]

O Maintain high accuracy in full temperature range: O Wide supply voltage range: 1.62V to 5.5V ?’—)

30°C~ 45°C: +0.2°C (typical) O Working current: 30pA (typical) =

-20°C~ 85°C: +0.5°C (typical) O Turn-off current: 0.1pA (typical) =
-55°C~125°C:+2°C (typ.) O Digital port: compatible with SMBUS, I°C

O Maximum resolution 0.0625°C, optional
O Up to 3 device addresses supported

@ Functional block diagram @ Package

O DFN6 (2mm*2mm)

Supply Voltage
1.62V 0 5.5V

[}

Supply Bypass
Capacitor
Pullup Resistors 0.01 yF
5kQ

NST117

Two-Wire

Host Controller

o
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<
@
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<
Q
>
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>
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@ Application
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NST112: High-precision Low-power I12C Port Digital Temperature

Sensor with Ultra-small SOT563 and DSBGA Package

@ Product introduction

NST112 is a low power-consumption high-precision digital temperature sensor. It is suitable for substitution of negative temperature coefficient
and positive temperature coefficient thermistor. The NST112 has an port compatible with 12C and SMBUS, programmable alarm and SMBUS
reset functions, and supports up to four devices on a single BUS. In addition, it achieves accuracy up to +0.5 °C in the range of -20 °C to 85
°C without calibration. The NST112 temperature sensor is highly linear and does not require recombination calculations or lookup to derive the

temperature. The NST112 features 12bit analog-to-digital conversion and provides up to 0.0625°C resolution. The NST112 temperature
sensor can operate normally in the temperature range of -40 °C to 125 °C, which makes it suitable for operation in communications, comput-
ers, consumer products, environmental, industrial and instrumentation. The NST112 is an extremely low-power sensor that can be used for
temperature measurement applications in the Internet of Things. The NST112 is available in both SOT563 and DSBGA(4) packages, with the

DSBGA(4) achieving output accuracy up to £0.1 °C at temperature range.

@ Product feature

O Operating temperature range: -40°C~150°C
O High accuracy in -40°C~125°C wide temperature range:
25°C ~45°C: 0.1°C (typ.J@DSBGA
-40°C~125°C: +1°C (max.)@DSBGA
-20°C~85°C: +0.5°C (typ.)
-40°C~125°C: *1°C (max.)
O [*)C/ SMBUS compatible port
O 12-bit ADC, maximum resolution: 0.0625 *C@SOT563
O 14-bit ADC, maximum resolution:
0.015625°C@DSBGA

@ Functional block diagram

;-

Delta

S Flean |+ e
ADC Cahbraﬂnn Contoller
| «——>sDA

Digital Interface
- scL

GND

VDD L

@ Application

Portable and
battery-powered
applications

Power system monitor @

Industrial Internet
of Things

Computer peripheral
thermal protection

O
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0 ©

[ e

O Over-temperature alarm value presetting

O Ultra-low static power consumption
2.9pA@1Hz
6.5pA@4Hz

O Supply voltage range: 1.71 V to 3.6 V with SOT563
package, 1.5V to 3.6V with DSBGA package

O Digital output

€ Package

O SOT563(6) (1.6mm x 1.2mm)
O DSBGA(4) (0.75mm x 0.75mm)

o General system [\
Communication thermal h
infrastructure ; O ]

managemen
Storage devices Smart
such as solid state wearable
[eeee =] )
disks (SSDs) devices



NST103: Digital Temperature Sensor with I12C Port in Wafer-level Package

€ Product introduction

The NST103 is a digital output temperature sensor in a 4-pins wafer chip scale package (WLCSP). The resolution of NST103 reading
temperature can reach 1°C. The NST103 has a two-wire port compatible with both 12C and SMBUS ports. In addition, the port supports
multiple device access (MDA) commands, allowing the master to simultaneously communicate with multiple devices on the BUS without
having to send commands individually to each NST103 on the BUS. It can connect up to 8 NST103s in parallel and be easily read by the host

The NST103 is particularly ideal for space-constrained, power-sensitive applications that have multiple temperature measurement areas that
must be monitored. The specified operating temperature range of NST103 is -40°C to 125°C.

@ Product feature

Multiple device access (MDA)
Global read/write operations

O O Low static current: In operating mode, the current is
O

O [?)C/ SMBUS compatible

O

O

3uA@0.25Hz

The turn-off current in shutdown mode is 1.0pA
O Input voltage range: 1.5V to 3.6V
O Digital output

8-bit ADC, resolution: 1°C
Precision: The typical value is +1°C(-10°C to 100°C)
Maximum error in the whole temperature range: +3°C

€ Functional block diagram @ Package

O WLCSP (DSBGA) (0.75mm x 0.75mm)

= Zonel = Zone2

I?C Host

. Other
Device

Zoned

@ Application

D - oo wm
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° [nmnn ] oo am
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NST461: Small-size High-precision 12C

Interface Remote and Local Digital Temperature Sensor

@ Product introduction

NST461 is a remote temperature sensor monitor with built-in local temperature sensor. The transistors connected to its remote temperature
sensors are usually low-cost NPN or PNP type transistors or substrate thermal transistors and diodes, which are essential components of
microcontrollers, microprocessors or FPGAs. On-chip 12-bit analog-to-digital conversion provides resolution up to 0.0625°C for local and
remote temperature sensors. The NST461 is compatible with I?C and SMBu interfaces, supports programmable pin addresses for up to nine
devices, and has programmable alarm and SMBUS reset capabilities. NST461 includes series resistance cancellation, programmable
non-ideal factor (n factor), programmable offset, programmable temperature limit, programmable digital filter, diode fault detection and
temperature alarm, improving output accuracy and noise performance, and providing a reliable solution for thermal monitoring. With an
operating voltage range of 2.1V to 3.6V and a temperature range of -40 °C to 125 °C, the NST461 is ideal for multi-position, high-precision
temperature measurements in a wide range of applications, including communications, computing, instrumentation and industry.

@ Product feature

O Remote temperature detector: £1.6°C max. accuracy error O Series resistance error elimination

O Local temperature monitor: £1.5°C max. accuracy error O n- factor and offset correction

O 12-bit ADC, resolution: 0.0625°C O Programmable digital filter

O Power supply and logic voltage range: 2.1 V to 3.6 V O Diode fault detection

O 29pAworking current (1 SPS) O SMBUS and I°C serial interface

O 4pA shutoff current O Compatible with programmable pin addresses
€ Functional block diagram @ Package

O WQFN(10) (2.0mm x 2.0mm)

2.1~-3.6V
o

x xgxgxg

o O- (=3 o

EBSS> S|
1 V+ SCL
2 D+ SDA Controller
3| D- ALERT/THERM2

4 THERM GND
5

@ Application
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FPGAtemperature device personal measurement projector thermal control unit device
monitoring computers equipment control
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NST1412/NST1413: High-precision Remote and Local Temperature

Sensors with Digital Interface in Industrial-qualified Package

@ Product introduction

NST1412 and NST413 are remote temperature sensor monitors with built-in local temperature sensors. The transistors connected to its
remote temperature sensors are usually low-cost NPN or PNP type transistors and diodes, which are essential components of microcontrol-
lers, microprocessors or FPGAs. For local and remote temperature sensors, 11-bit on-chip analog-to-digital conversion provides resolution up
to 0.125 °C. The NST141x two-wire serial interface is compatible with 1°C and SMBUS interfaces and can use up to nine different pin
programmable addresses. In addition, NST141x integrates additional features such as series resistance cancellation, programmable
non-ideal factor (n factor), programmable offset, programmable temperature limits, programmable digital filters, diode fault detection and
temperature alarm to improve accuracy and noise resistance, achieving a reliable thermal monitoring solution. With an operating voltage
range of 3V to 3.6V and a temperature range of -40 °C to 125 °C, the NST141x is ideal for multi-position, high-precision temperature
measurements in a wide range of applications, including communications, computing, instrumentation and industry. The NST1412 supports
single channel local and single channel remote temperature monitoring, and the NST1413 supports single channel local and dual-channels
remote temperature monitoring.

@ Product feature

O Remote temperature detector: O Automatic remote diode type identification and
+1°C max precision (-10°C<Tpioe<105°C) optimization setting
11-bit ADC, resolution:0.125°C O Series resistance cancellation
-Support diode filter capacitors up to 1nF O Programmable temperature threshold alarm
O Local temperature monitor: O 12C/SMBUS digital output

+1°Cprecision (-10°C<Tpioge<105°C)
11-bit ADC, resolution:0.125°C
€ Functional block diagram @ Package

O NST1412 - MSOP(8) (3.0mm x 3.0mm)
O NST1413 - MSOP(10) (3.0mm x 3.0mm)

CPU/GPU
Thermal
Junction
SMBus
NST1412 — Interface
Power Control

TNERM/ADDR
T

CPU/GPU

Thermal +

ermal

s F o %
SMBus
Interface

@ Application
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NST7719: High-precision remote and local temperature sensors

with digital interface in industry-standard package

@ Product introduction

NST7719 is a remote temperature sensor monitor with built-in local temperature sensor. The transistors connected to its remote temperature
sensors are usually low-cost NPN or PNP type transistors and diodes, which are essential components of microcontrollers, microprocessors or
FPGAs. For local and remote temperature sensors, 11-bit on-chip analog-to-digital conversion provides resolution up to 0.125°C. The
NST7719 two-wire serial interface is compatible with 12C and SMBUS interfaces with up to six different pin-programmable addresses. In
addition, NST7719 integrates personalized features such as series resistance cancellation, programmable non-ideal factor (n factor),
programmable offset, programmable temperature limits, programmable digital filters, diode fault detection and temperature alarm to improve
accuracy and noise resistance, achieving a reliable thermal monitoring solution. With an operating voltage range of 3V to 3.6V and a
temperature range of -40°C to 125°C, the NST7719 is ideal for multi-position, high-precision temperature measurements in a wide range of
applications, including communications, computing, instrumentation and industry. It supports one-way local and two-way remote temperature
monitoring.

@ Product feature

O Remote temperature detector: 11-bit ADC, resolution:0.125°C
+1.5°C max precision (-10°C <T_, . <105°C) O Automatic remote diode type identification and
11-bit ADC, resolution:0.125°C optimization setting
Support diode filter capacitors up to 1nF O Series resistance elimination

O Local temperature monitor: O Programmable temperature threshold alarm

+1.5°C max precision (-10°C <T , <105°C) O |2C/SMBUS digital output

@ Functional block diagram @ Package

O MSOP-10 (3.0mmx3.0mm)

CPU/GPU/FPGA

Thermal
Junction
NST7719
= SCL

SDA

ALERT

SMBus
Interface

Power Control
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TNERM/ADDR

=
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NST20/NST60/NST235/NST86: High-precision and Low-power

Analog Output Temperature Sensor

@ Product introduction

NST20/60/235/86 is a series of precision CMOS integrated circuit linear analog output temperature sensor. Input voltages range is from 2.4V
to 5.5V. The maximum temperature error in the whole temperature range is within +2.5°C(excluded NST60). 20pA typical operating mode
current and 0.1pA typical turn-off current can greatly reduce the power loss of battery-powered equipment. Class-AB output drivers provide a
powerful maximum output of 500uA, which can drive capacitive loads up to 1000pF, and can be directly connected to the ADC sample-hold
input end. With excellent accuracy and a powerful linear output driver, the NST20/60/235/86 analog output temperature sensor is an
extremely cost-effective alternative to passive thermistors.

@ Product feature

O Operating temperature range: O Analog output parameter:
NST20: -55°C~ 130°C NST20: -11.77mV/°C negative slope output fé’
NST60: -40°C ~125°C NST60: 6.25mV/°C positive slope output ;?_>
NST235: -40°C~150°C NST235: 10 mV/°C positive slope output 9
NST86: -50°C~ 150°C NST86: -10.9mV/°C negative slope output g.

O High accuracy: £0.5°C (typical) O Low static current:

© Wide input voltage range: 2.3V~5.5V Operating mode current 20pA (typical)

O OQutput drive capacity: 500pA Turn-off current 0.1pA (typical)

O Output short circuit protection

& Functional block diagram @ Package

O SOT23(3) (2.9mmx1.3mm)
VH(+2.4 10 +5.5V) VH(+2.4V 10 +5.5V) O SC70(5) (2.0mmx1.25mm)
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NST60-Q1/NST86-Q1NST/235-Q1 Automotive-grade high

precision, low power analog output temperature sensor

@ Product introduction

The NST60-Q1/NST86-Q1/NST235-Q1 series represent a range of automotive-grade precision CMOS integrated circuit linear analog output

temperature sensors. They feature an input voltage range from 2.4V to 5.5V. Across the full temperature range, the maximum temperature

error is within £2.5°C for the NST86-Q1/235-Q1 and +4°C for the NST60-Q1. With a typical quiescent current of 20pA and a typical shutdown

current of 0.1pA, these sensors minimize power consumption in battery-powered devices.

The Class AB output driver provides a robust maximum output of 500pA, capable of driving capacitive loads up to 1000pF and connecting

directly to the sample-and-hold input of analog-to-digital converters. With its exceptional accuracy and powerful linear output driver, the NST60

analog output temperature sensor offers a highly cost-effective alternative to passive thermistors.

@ Product feature

O Operating temperature range:
NST60-Q1: -40°C ~ 150°C
NST235-Q1: -40°C ~ 150°C
NST86-Q1: -40°C ~ 150°C

O High precision:

NST235-Q1: +0.5°C (typical)
NST60-Q1: +1.5°C (typical)
NST86-Q1: +1.5°C (typical)

O Wide input voltage range: 2.4V~5.5V

O Output drive capability: 500pA

O Output short circuit protection

& Functional block diagram

VDD(+2.4V to +5.5V) VDD(+2.4V to +5.5V)

NST86-Q1

NST235-Q1 2

@ Application

)
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car infotainment
system

@ gear shifting system gasoline engine
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O Analog output parameters:
NST60-Q1: 6.25mV/°C positive slope output
NST235-Q1: 10mV/°C positive slope output
NST86-Q1: -10.9mV/°C negative slope output
O Low quiescent current:
Operating mode current is 20pA(typical)
Off-mode current is 0.1pA (typical)
O AEC-Q
NST235-Q1: AEC-Q100 Grade1
NST60-Q1: AEC-Q100 Grade1
NST86-Q1: AEC-Q100 GradeO

@ Package

O SOT23(3) (2.9mmx1.3mm)
O SC70(5) (2.0mmx1.25mm)
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NST5111: Digital Temperature Sensor with 12C/I3C Port in Wafer-level Package

@ Product introduction

The NST5111 is a digital output temperature sensor in a 6-pins wafer chip scale package (WLCSP). The accuracy of NST5111 reading
temperature can reach 0.5°C. The NST5111 has a two-wire port compatible with both 12C and I3C ports. In addition, the NST5111 device
supports switching between 12C and 13C Basic buses, allowing the master to simultaneously communicate with multiple devices on the BUS.
The NST5111 is an ideal choice for applications with independent power supplies for the bus and power, and is particularly well-suited for low
signal conditions on the PC bus. The specified operating temperature range of NST5111 is -40°C to 125°C.

@ Product feature

O Independent power supply for the power and the bus O Low static current:

O Global read/write operations In operating mode, the current is 3uUA@0.25Hz
O 12C/13C compatible The turn-off current in shutdown mode is 1.0pA
O Resolution: 11 bits O Input voltage range: 1.5V to 3.6V

O Precision: O Digital output

The typical value is £0.5°C(75°C to 95°C)
Maximum error in the whole temperature range: +2°C

€ Functional block diagram € Package

VDDIO = 1.0V VDDSPD = 1.8V

VDDIO VDDSPD

SA

SDA NST511X
VsS

VDDIO VDDSPD
SDA NST511X
SCL

LSDA| Y——+o

SPD5 Hub
LSCL

Local Sideband Bus

@ Application
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NST5851: High-Precision, Low-Power Digital

N Temperature Sensor with 12C Interface

@ Product introduction

The NST5851 is a low-power, high-precision digital temperature sensor, an ideal replacement for negative temperature coefficient (NTC) and
positive temperature coefficient (PTC) thermistors. It provides typical accuracy of +0.2 without the need for calibration or external component
signal conditioning. The NST5851 temperature sensor is highly linear, allowing temperature to be known without complex calculations or
look-up tables. The on-chip 12-bit analog-to-digital converter (ADC) provides a resolution as low as 0.0625°C. The NST5851 is compatible
with SMBus and I12C interfaces, allowing up to 9 devices on a single bus and supporting SMBus alert functionality. The NST5851 operates
over a temperature range of -40°C to 125°C, making it an ideal choice for extended temperature measurements in a variety of communica-
tions, computer, consumer, I0T, environmental, industrial, and instrumentation applications. The NST5851 is available in an industry-standard
SOT23-6 package.

@ Product feature

O Maintains high accuracy over the entire temperature range:
-20°C to 85°C: +0.2°C (typical)
-40°C to 125°C: +1°C (maximum)

O Highest resolution of 0.0625°C, user-selectable

O Supports 9 device addresses

Wide power supply voltage range: 1.62V to 5.5V
Operating current: 30pA (typical)

Standby current: 0.1pA (typical)

Digital interface: SMBus, 12C compatible

O O O O

@ Functional block diagram @ Package

Supply Voltage

Pullup resistors Seniaeial

R=5.1k

Two Wire Host
Microcontroller

Supply Bypass
Capactior

@ Application
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overheating protection
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device temperature monitoring control ventilation air
conditioning (HVAC)
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NSHT30: High-precision, Low-power 12C Digital Interface

Temperature and Humidity Sensor

@ Product introduction

NSHT30 is a CMOS-MEMS-based relative humidity (RH) and temperature sensor. NSHT30 integrates a complete sensor system on a single
chip, including capacitive relative humidity sensor, CMOS temperature sensor and signal processor and I°C digital communication interface, in
the DFN and LGA packages of 2.5mm2.5mm0.9mm. The communication mode of its I?C interface, extremely small package and low power
consumption characteristics allow NSHT30 to be more widely integrated into a variety of applications. In addition, NSHT30's I1>C interface
features two unique, selectable 1?C addresses, communication rates up to 1MHz, and a wide voltage operating range, making NSHT30 more
compatible in a variety of application environments. It also has programmable interrupt thresholds that can provide alarms and system
awakenings without the need for a microcontroller to continuously monitor the system.

@ Product feature

O Relative humidity (RH) sensor: O Wide supply voltage range: 2.0V~5.5V
Working range: 0%RH~100%RH O [I?C digital interface, communication rate up to 1MHz
Accuracy: +3%RH (typ.) 2 optional addresses
O Temperature sensor: Data protection with CRC check
Operating temperature range: -40°C~125°C O Low-power: average current: 3.2uA
Accuracy: +0.3°C (typ.) O 8-Pin LGA and DFN package available
O Digital output for relative humidity and temperature O AEC-Q100 qualified (DFN package)
compensation
@ Functional block diagram € Package

O DFN-8 (2.5mm x 2.5mm x 0.9mm)
O LGA-8 (2.5mm x 2.5mm x 0.9mm)

~T— VDD
Rp
—AAM—

Rp

—A J‘VA

NSHT30

[
SDA 100nF

ADDR

ALERT  nRESET

SCL VDD

@ Application
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NSHT30-Q1 Automotive High-precision, Low-power I2C

[N\

Digital Interface Temperature and Humidity Sensor

@ Product introduction

NSHT30-Q1 is a CMOS-MEMS based automotive grade relative humidity RH and temperature sensor. NSHT30-Q1 integrates a complete
sensor system on a single chip, including capacitive relative humidity sensors, CMOS temperature sensors and signal processors as well as
I2C digital communication interfaces. It is packaged in a 2.5mm2.5mm0.9mm DFN package. The communication method of its I°C interface,
extremely small package and low power consumption characteristics make the NSHT30 more widely integrated into various automotive
applications. In addition, the NSHT30's I°C interface has two unique and selectable 1°C addresses with a maximum communication rate of
1MHz and wide voltage operating range, making it more compatible in various application environments. At the same time, it has a program-
mable interrupt threshold that can provide alarm and system wake-up without requiring a microcontroller to continuously monitor the system.

@ Product feature

O Relative humidity RH sensor:
Operating range: 0%RH to 100%RH
Accuracy: +3%RH typical value

O Temperature sensor:

O Wide power supply voltage range: 2.0V~5.5V

O I°C digital interface, communication rate up to 1IMHz
Two optional addresses
Data protection with CRC check

Operating temperature range: -40°C~125°C O Low power consumption: average current 3.2uA
Accuracy: +0.3°C typical value O 8-Pin DFN package

O Digital output with relative humidity and temperature O AEC-Q100 Grade1
compensation

@ Functional block diagram

Rp

€ Package

O DFN-8 (2.5mm x 2.5mm x 0.9mm)
O LGA-8 (2.5mm x 2.5mm x 0.9mm)

— VDD

—AM—
Rp

—AM—

NSHT30-Q1

®
SDA

ADDR

ALERT  nRESET

SCL VDD

@ Application
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NSHT30A: High-Precision Analog Output

Temperature and Humidity Sensor

@ Product introduction

The NSHT30A is a high-performance temperature and humidity sensor featuring analog output. Built on reliable MEMS humidity-sensing
capacitor technology and a specialized CMOS process, the NSHT30A offers enhanced signal processing capabilities with dedicated pins for
independent temperature and humidity readings. Encapsulated in a compact 2.5mm x 2.5mm x 0.9mm DFN package, it operates across a
wide voltage range of 2.4V to 5.5V, ensuring versatile compatibility with diverse application environments.

@ Product feature

O Fully calibrated, linearized, and temperature compensated
analog output

Wide supply voltage range, from 2.4 Vto 5.5V

10% to 90% ratiometric analog voltage output

Typical accuracy of £2%RH and +0.3°C

Parallel measurement of temperature and humidity at
separate pins

Tiny 8-Pin DFN package

High reliability and long-term stability
Designed for mass production

High process capability

High signal-to-noise ratio

O 0O O
O 0O OO

@ Functional block diagram @ Package

nRESET(6)

NSHT30A
Die pad RH(1)

VSS(8)

@ Application

—
1o * B
Household appliances Cold chain logistics

(dryer, refrigerator, microwave,
dishwasher, etc.)
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MEMS Pressure Sensor

- Temperature Supply |Operation| Pressure . ot
Product description St range Output type |Accuracy Typical application

- Ceramic
Automotive integrated _ o, FTPS fuel vapor pressure, KPS crankcase
NSPGL1 gauge pressure sensor ?;Qsdnlilrix_ -40°C~130°C 5V 3.1mA ?+11050kkF|;a /I-?\g?igl-%z{ric i],;'g/“ ventilation pressure detection, vacuum boosting
(range can be customized) 10 2mm) - a 2+ system, industrial control
. " Motorcycle intake manifold pressure sensor, ECU
Automotive-qualified 3 o E
i SOP-8 _ o, atmospheric monitoring, seat pressure detection,
NSPAS3M In::g;ﬁ:zigﬁ:glru(lén e (7.0mmx -40°C~125°C 5V 3.1mA igglfPa égzgl-lrﬁit/ric i'l:‘gé canister desorption pressure detection,
gan be customized) g 7.0mm) & 2+ gaslrefrigerant leak detection, industrial vacuum
degree detection
. : Motorcycle/automobile TMAP sensor, canister
mégg?g&’%ggglﬂgd SOP-8 10kPa Absolute / 1% desorption pressure detection, ECU atmospheric
NSPAS3 pressure sensor (range (7.0mmx- -40°C~130°C 5V 3AmA T 00kpa  Ratio-metiic  ES monitoring, battery pack pressure detection, seat
can be customized) 7.0mm) s gﬁ:gﬁ; detection, industrial vacuum degree
. " Motorcycle/automobile TMAP sensor, canister
ﬁ?ég’rg?g&'igggmgd SOP-8 . . 10kPa Absolute / +1%  desorption pressure detection, ECU atmospheric
NSPAS1 pressure sensor(range (7.3mmx- -40°C~125°C 5V 3AmA T 0okpa Ratio-metic  FS. Mmonitoring, battery pack pressure, seat pressure
can be customized) 7.3mm) detection, industrial vacuum degree detection
Automotive-grade ; :
a EGR-TMAP exhaust gas recirculation pressure
Integrated Corrosion- SOP-8 o h g . k"=
NSPAS5  resistant Absolute (7ommx-  -40°C~130°C 5V aama 10KPa o e ra gg{,iﬁg"?ngﬂg corrosion- resistant version is under
Pressure Sensor (range 7.0mm) a - P
can be customized)
Coffee machine, health pot, vacuum cleaner,
Gauge pressure sensor Single air vacuum juicer and other small household
integrated with air nozzle in nozzle SOP-6 Emsiif] -100kPa  Analog/I’C +1%  appliances, air cushion bed, massage chair, smart
NSPGS2F sog-e package (range can (7.0mmx- -40°C~70°C | 3.8VISV | 25mA | Lonipa | /spl F.S.  sphygmomanometer and other health care
be customized) 7.0mm) applications, industrial control, and 10T pressure
detection
(D Automotive: Seat airbag pressure detection,
Gauge pressure sensor Single air seat massage pressure detection, onboard
integrated with air nozzle  nozzle SOP-6 _, o~ _15co -100kPa +1%  oxygen generator in automotive, Pressure sensing
NSPGS2E iy SOP-6 package (range  (7.0mmx- 40°C~125°C| 3.3visV | 2.5mA Zosokpa | CISPI FS. for Automotive oxygen generator
can be customized) 7.0mm) (2) Medical: Blood pressure monitors, biosafety
cabinets
. : Washing machine, dishwasher, water purifier and
Gauge pressure sensor Single air 1 ! i
: e g _ other household appliances, pressure switch,
NSPGD1M :2%%??%‘@1&2 aér(?gﬁzf ?fg ilg]glf 8 gec-70°c  33vsv 2.5mA  -10kPa Analog /FC/ 1% negative pressure vacuum detection, gas pressure
chn be cgstomged) 9 10.4mm) 10kPa Frequency F.S. detection ventilator, oxygen generator, anesthesia
: instrument, biological safety cabinet
Differential pressure Dual air nozzle Firet_fligthting residual pres;sure mor:ﬁoring,
; ; - 9 ventilator, oxygen generator, anesthesia
NSPDSs/7  Sensorwith dual air nozzle | SOIC-16 20°c~70°C  33visv  25mA 22008 anaiogiec =% nsiument, HVACIVAV, biological safety cabinet,
in SOIC-16 package (10.3mmx- ~+250kPa ES. . VAV, D10 . !
(range can be customized) = 7.5mm) environmental monitoring, industrial micro
: differential pressure detection, etc.
g:g;hor‘g gzz%grd\i\f/fiter:%rﬁg Dual air nozzle Fire fighting residual pressure monitoring,
4 2 SOIC-16 . . +125Pa~ +0.8% Ventilator, oxygen generator, anesthesia
NSPDS9 air nozzle in SOIC-16 (10.3mmx- -20°C~70°C = 3.3V/5V 2.5mA +500Pa Analog/I’C Fs 0 instrument, HYAC/VAV, biological safety cabinet
package (range can be 7.5mm) - "> and other micro differential pressure detection
customized)
Differential gauge pressure = Single air nozzle
sensor with single air SOIC-16 o_aro -10kPa~ 2 +1%  Ventilator, oxygen generator, anesthesia
NSPGS5 nozzle in SOIC-16 package (10.3mmx- -20°C~85°C  3.3V/5V 2.9mA 10kPa Analog/I“C F.S. instrument, biosafety cabinet, etc.
(range can be customized) 7.5mm)
(DAutomotive: Atmospheric pressure detection for
i?;ltfr%;ﬁeg—kggde ECU/VCU, seat airbag pressure monitoring,
dynamic environmental pressure detection in
NSPADIN | oscuute Pressure Sensor | ey g 40°C~125°C  3.3V/5V  26mA  10kPa  Analog/’C/ £1%  ehicles _ _
(Customizable Pressure ~400kPa  SPI FS.  @Industrial: Gas/refrigerant leak detection,
Range) industrial vacuum monitoring, ambient

atmospheric pressure detection
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NSPGL1 series: Automotive-qualified Integrated

Gauge Pressure Sensor

€ Product introduction

NSPGL1 series is a calibrated differential pressure sensor for automotive fuel vapor pressure detection and exhaust differential pressure
detection. The product adopts automotive-qualified signal conditioning chip to calibrate and compensate the precious metal MEMS die output,
which can convert pressure signals in a specific range into analog output voltage. Its unique ceramic substrate packaging process makes the
product resistant to oil vapor and other media corrosion, MEMS die is independent packaging and flexible design. This product can provide
standard output in the temperature range from -40°C to 130°C without customer calibration, which can accelerate the process of product
development and mass production. The integrated package is convenient for usage and flexible for multi-applications. It is not only suitable for
automobile fuel steam pressure detection and engine exhaust emission SCR system (National V and VI emission standards), but also
suitable for industrial control and instrumentation and other fields.

n
@ Product feature g
<))
O Operating temperature range: -40°C~130°C O Fluorinated gel protection, compatible with oil and gas 9
O Pressure range +5kPa~ +100kPa, which can be customized environment %-
O The comprehensive accuracy in the full temperature range is O Support absolute output/proportional output, with output
better than +1.6%F.S. (+0.18kPa) curve customized
O Support 5V power supply and direct power supply within 18V O It can be calibrated many times, with the function of
in absolute voltage output mode factory reset adjustment
O Support -24V to 28V over voltage and reverse voltage O Package: ceramic module package (7.5mm x 10.2mm)
protection
@ Package

o
(=]
<
(9]
=i
<
Q
>
(9]
«Q
@
3
@
3
—

@ Application

— -—
=
A v§s et
- 2
FTPS fuel steam VBS vacuum Crankcase DPF Pressure
Automotive pressure detection boosting system ventilation leak monitoring
sensor pressure detection (Aftermarket)
Negative pressure Gas pressure
Industrial vacuum detection monitoring
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NSPAS3M series: Automotive-qualified

[N\

Integrated Absolute Pressure Sensor

@ Product introduction

The NSPAS3M series is a submillisecond responsive absolute pressure sensor product for the motorcycle intake manifold pressure sensor
market. The product adopts automotive-qualified signal conditioning chips to calibrate and compensate the MEMS die output, which can
convert pressure signals from 10kPa to 400kPa into analog output signals with a customized output range from 0 to 5V. While ensuring
excellent reliability of the product, it integrates two chips into one package, greatly reducing the package size. At the same time, this products

can provide standard output within the accuracy range in its operation temperature range without customer calibration, which can accelerate
the process of product development and mass production; this product complies with the AEC-Q100 reliability standard.

@ Product feature

O Width operating temperature range: -40°C~125°C

O High accuracy in full temperature range:
- Better than +1.5%F.S. in the range of 0°C~85°C
- Better than +2.0%F.S. in the range of -40°C~125°C

O Support -24V to 28V over voltage and reverse voltage
protection

O Support 5V power supply and direct power supply within 18V
in absolute voltage output mode

€ Functional block diagram

NC ~ GND [ F——<_1GND
VDDHVDT—D VD DHV vouT :j——-l_—’W‘—GVOUT
éngI ol Nssepr/?;sesMGNDDﬂ?thr
- G NC VD DHV D—T_—GVDDHV

(analog output)

@ Application

QT Lm,'

- — Motorcycle intake ECU/VCU
atmospheric
pressure detection

) manifold pressure
Automotive sensor

/ Gasl/refrigerant
leak detection

Industrial

O Fluorinated gel protection, compatible with oil and gas
environment

O Faster response time less than 1ms

O Support absolute output/ratio-metric output, with output curve
customized

O Pressure range: 10kPa~400kPa, which can be customized

O AEC-Q100 qualified

€ Package

SOP-8 (7.0mm x 7.0mm)

() @

Canister desorption
pressure detection

Seat air bag
pressure detection

Pressure @ Industrial vacuum
transmitter degree testing
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NSPAS3 series: Automotive-qualified Integrated Absolute Pressure Sensor

@ Product introduction

The NSPASS series is a calibrated absolute pressure sensor for the automotive intake manifold pressure sensor. The product adopts
automotive-qualified signal conditioning chips to calibrate and compensate the MEMS die output, which can convert pressure signals from
10kPa to 400kPa into analog output signals with a customized output range from 0 to 5V. While ensuring excellent reliability of the product, it
integrates two chips into one package, greatly reducing the package size. At the same time, this products can provide standard output within

the accuracy range in its operation temperature range without customer calibration, which can accelerate the process of product development
and mass production; this product complies with the AEC-Q100 reliability standard.

@ Product feature

O Width operating temperature range: -40°C~130°C O Faster response time less than 0.8ms

O High accuracy in full temperature range:

o

Support absolute output/ratio-metric output, with output curve

- Better than +1%F.S. in the range of 0°C~85°C customized

- Better than +1.5%F.S. in the range of -40°C~130°C O Disconnection detection, output clamping, output alarm function
O Support -24V to 28V over voltage and reverse voltage O Pressure range: 10kPa~400kPa, which can be customized
protection O AEC-Q100 qualified
O Fluorinated gel protection, compatible with oil and gas O range can be customized
environment
@ Functional block diagram @ Package

SOP-8 (7.0mm x 7.0mm)

O

VDDHij_—D
a1

:|:10CnF

@ Application

Automotive

Industrial

O
O

NC N N }—T—<_1GND
N SPAS3
VD DHV vouT:j——-L—GVOUT
2
NC GN DQ———I_ 100
NC ne )
(analog output)
) Motorcycle Vehicle TMAP BPS battery pack
5‘© three-in-one m intake pressure @ thermal runaway
sensor detection pressure detection

; i ECU/VCU ;
Canister desorption ) ® Seat air bag
(((.))) pressure detection !fR,l atmospheric E pressure detection
pressure detection

/ Gas/refrigerant r\ Pressure @ Industrial vacuum
leak detection S transmitter degree testing
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NSPAS1 series: Automotive-qualified

Integrated Absolute Pressure Sensor

@ Product introduction

NSPAS1 is a calibrated absolute pressure sensor for vehicle intake pressure, NEV vacuum boosting system and motorcycle electronic
injection. The product adopts automotive-qualified signal conditioning chip to calibrate and compensate the output of MEMS piezoresistive
die, ensuring excellent reliability of the product while integrating the two chips to greatly reduce the package size. At the same time, this
product can provide standard output in its operation temperature range without customer calibration, which can accelerate the process of
product development and mass production; the product complies with the AEC-Q100 reliability standard.

@ Product feature

O Operating temperature range: -40°C~125°C O Faster response time less than 0.8ms o

O High accuracy in full temperature range: O Support absolute output/ratio-metric output, with output curve ‘g
- Better than #1%F.S. in the range of - 0°C~85°C customized a8
- Better than +1.5%F.S. in the range of - -40°C~125°C O Disconnection detection, output clamping, output alarm function 9

O Support -24V to 28V over voltage and reverse voltage O Pressure range 10kPa~400kPa, which can be customized %'
protection O AEC-Q100 qualified

O Fluorinated gel protection, compatible with oil and gas
environment

€ Functional block diagram € Package

SOP-8 (7.3mm x 7.3mm)

GND GND Ne |
Cc2
100 nF NSPAS1 o
NC ne [ g
o
vout vout VDDHV :TG VDD 5
Cc1 a
100 nF Q
| ne Ne [ ] I o
i 3
S
(analog output) =S
@ Application
) Motorcycle Vehicle TMAP BPS battery pack
ﬁ‘@ three-in-one [« intake pressure @ thermal runaway
sensor detection pressure detection

; ; ECU/VCU ;
- Canister desorption Seat air bag
Automotive . ' @) .
Y v ((‘.))) pressure detection !fn,! atmospheric E pressure detection
pressure detection

()
C )
e / Gasfrefrigerant m Pressure @ Industrial vacuum
i leak detection transmitter degree testing
Industrial
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NSPASS series: Automotive-grade Integrated Corrosion-resistant

Absolute Pressure Sensor (range can be customized)

€ Product introduction

The NSPASS series is an automotive-grade integrated corrosion-resistant absolute pressure sensor. This product uses automotive-grade
signal conditioning chips to calibrate and compensate the output of MEMS cores, converting pressure signals ranging from 10kPa to 400kPa
into analog output signals with a customizable output range of 0~5V. While ensuring the excellent reliability of the product, integrating and
packaging two chips greatly reduces the package size. At the same time, the conditioned product can provide standard output within a precise
range over a temperature range, eliminating the need for customers to calibrate sensors and accelerating the process of product development
and mass production. The product meets AEC-Q100 reliability standards.

@ Product feature

@)

O Wide operating temperature range: -40°C~130°C Faster response time less than 0.8ms
O High accuracy in full temperature range: Support absolute output/ratio-metric output, with output curve
Better than +1%F.S. in the range of -20°C~115°C customized

(¢]

Better than +1.5%FS.in the range of -40°C~130°C O Disconnection detection, output clamping, output alarm function
O Support -24V to 28V over voltage and reverse voltage O Pressure range:10kPa~400kPa, which can be customized
protection O AEC-Q100 qualified
O Fluorinated gel protection, compatible with oil and gas O Range can be customzied
environment
O Corrosion-resistant, suitable for harsh environments such as
exhaust systems.
€ Functional block diagram € Package
SOP-8 (7.0mm x 7.0mm)
GND GND Ne |
Cc2
100 nF NSPAS5
NC NC
vouT vouTt VDDHV :TG VDD
c1
E e e : :I: 100 nF
(analog output)
@ Application
=5
- - EGR-TMAP exhaust gas

> Canister desorption
] pressure sensor

recirculation pressure detection

Automotive
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NSPGS2 series: Integrated Gauge Pressure

N Sensor with Air Nozzle in SOP Package

@ Product introduction

The NSPGS2 series is a calibrated gauge pressure sensor launched by NOVOSENSE, designed for industrial-grade and automotive-grade
applications. The NSPGS2 is designed for small home appliance and healthcare device applications, while the NSPGS2 targets automotive
markets such as seat lumbar support and massage systems. The product integrates a high-performance signal conditioning chip to calibrate
and compensate the MEMS piezoresistive sensing element for temperature and pressure, ensuring both performance and reliability while
offering a compact, integrated package. It features an SOP6 package with a vertically mounted port for easy soldering and installation. This
series of pressure sensors converts pressure signals within a range of -100kPa to +250kPa into customizable analog and digital output
signals (12C/SPI) with a customizable output range, suitable for detecting the pressure of non-corrosive gases compatible with the structural

materials of the pressure-sensitive components.

@ Product feature

O Customizable range: -100kPa ~+250kPa

O Wide temperature range:
NSPGS2:-40°C~70°C
NSPGS2E: -40°C~115°C

O The comprehensive accuracy in the full temperature range is
better than + 2.5%

@ Functional block diagram

€ Package

SOP-6 (7.0mm x 7.0mm)

GND[ 1 | GND NC |

NSPGS2
MCU_IIC RL 47K

VDD [TE VDD SDA VDD

MCU_IIC R2 47K

5 R

.||—|

CsB SCL

(12C output)

€ Application

999

e/ ] =

Automotive Automotive seat Automotive seat In-Vehicle oxygen

massage airbag generator
Yo AN © D
© :
=) Pressure Pressure Negative pressure
Industrial transmitter switch vacuum detection

G| & D ©

Medical Sphygmomanometer ~ Oxygen Biosafety
generator cabinet
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Home
appliances

Consumption

O Analog voltage output/ I?C digital output/SPI

O High stability, 100% calibration, temperature compensation
O Packaging with single air nozzle, easy to install and seal

O Front air intake for chips avoid blockage

O NSPGS2E meets the requirement of AEC-Q100

E D el

Coffee Health pot Vacuum
machine cleaner
© ¥
Sweeper ~ Vacuum
juicer
Air mattress Massage Inflator
chair




NSPGD1M series: Integrated Gauge Pressure

N Sensor with Air Nozzle in DIP8 Package

€ Product introduction

NSPGD1M is a series of calibrated gauge pressure sensors for the home appliance and medical market. The series of products adopts
high-performance signal conditioning chip to calibrate and compensate the temperature and pressure of MEMS piezoresistive die output. The
NSPGD1M series integrated pressure sensor has an optional pressure range from -10kPa to +10kPa. It adopts DIP8 package form with air
nozzle, which is convenient for soldering and use. It is suitable for gauge pressure detection of non-corrosive gases compatible with pressure
sensitive components, especially for non-contact liquid level detection. It is also suitable for industrial, 10T and other fields. This series
pressure sensor supports analog output /I°C digital output and unique frequency output, which is more flexible for multi-applications.

@ Product feature

O Customizable range: -10kPa ~ +10kPa O DIP package with air nozzle, easy to install and seal

O Wide temperature range: 0°C~70°C O Front air intake for chips avoid blockage

O The comprehensive accuracy in the full temperature range is O Internal waterproof moisture-proofing treatment
better than + 2.5%

O Analog voltage /I°C digital output/frequency output
O High stability, 100% calibration, temperature compensation

€ Functional block diagram € Package

DIP-8 (10.4mm x 10.4mm)

[ Inc Ne| ]
147K | NC Ne [l
VDD [ NSPGD1M

MCU_IIC_SDA [ — SDA GND| | ——

R2 4.7K 1l a

O —MWAV— —] T 1000k
MCU_lIC_SCL SCL vob|  —L "] vDD
(I°C output)

@ Application

'{o)

Home
appliances

=1 .
Washing ) Coffee Water
machine @ Dishwasher @ machine purifier
&
Pressure Negative pressure Gas pressure
-k f \
> switch @ @

Industrial vacuum detection detection

— . O Oxygen Anesthesia Biosafety
Ventilator ooo generator apparatus @ cabinet

Medical
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N Differential Pressure Sensor

NSPDSx series: Dual-nozzle Integrated

@ Product introduction

The NSPDSx is a calibrated pressure sensor for the differential pressure monitoring market. The series of products adopts high-performance
signal conditioning chips to calibrate and compensate the temperature and pressure of advanced MEMS piezoresistive die. JEDC-standard
SOIC-16 package with double vertical barb air nozzle is adopted for convenient soldering and use. The NSPDSx series integrated pressure
sensors have an optional pressure range from +125Pa to +250kPa, which are suitable for the pressure detection of non-corrosive gases
compatible with the structural materials of pressure sensing elements, and also for consumer, medical, industrial and IoT fields. This pressure
sensors supports analog output /I°C digital output and can be installed directly on standard printed circuit boards for multi-applications.

@ Product feature

O Supply voltage: 3V~5.5V

O Operating temperature range: -20°C~70°C

O High accuracy in full temperature range, and customizable
pressure range
- NSPDS9: £125Pa~+500Pa, +1.5%F.S.
- NSPDS5/7: +500Pa~+250kPa, +1%F.S.

@ Functional block diagram

O Optional output mode (analog /I>C digital output)
O High stability, 100% calibration, temperature compensation
O Dual vertical barb air nozzle package, easy to install and seal

€ Package
SOIC-16 (7.5mm x 10.3mm)

e U Ne |
nc Ne |1
nc NSPDS5  NC —1
GND |:>—_L—|: GND Ne
VoD ] voo ne [ MCU-I’C R14.7K
u;:olm: I >—_—"]vour scL VDD
VouT
_|nc SDA
= MCU-C R2 4.7K
ne ne |3
(1°C output)
@ Application
O Fire residual .
Q‘ € residual e Pressure Pressure Negative pressure Gas pressure
A pressure =—_ HVACNAV i @ . . 669 o
o - transmitter switch vacuum detection [-"J monitoring
Industrial monitoring

@ Ventilator O Oxygen

- 00O generator
Medical °

Anesthesia Biosafety Soh .
apparatus cabinet phygmomanometer
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NSPGSS5 series: Single-nozzle Integrated

Gauge Pressure Sensor

@ Product introduction

The NSPGSS5 series is a calibrated pressure sensor for the gauge pressure monitoring market. The series of products adopts high-perfor-
mance signal conditioning chips to calibrate and compensate the temperature and pressure of advanced MEMS piezoresistive die.
JEDC-standard SOIC-16 package with single nozzle is adopted for convenient soldering and use. The NSPGS5 series integrated pressure
sensors have an optional pressure range from -10kPa to +10kPa, supporting analog output. They are suitable for the pressure detection of
non-corrosive gases compatible with the structural materials of pressure sensing elements, and also for consumer, medical, industrial and 10T
fields.

@ Product feature

O Supply voltage: 3V~5.5V O Output mode optional (analog /I>C digital output)
O Operating temperature range: -20°C~85°C O High stability, 100% calibration, temperature compensation
O Customizable range: -10kPa~+10kPa O Single vertical nozzle package, easy to install and seal
O The comprehensive accuracy in the full temperature range is
better than +1%F.S.
€ Functional block diagram @ Package

SOIC-16 (7.5mm x 10.3mm)

ne U ne |1
nc ne |1
Cqnve nsppss M | weuicrian
—ne SDA VDD
]~ scL
MCU-IIC R2 4.7K
GND I:>—_L—|: GND VDD :—_L_CIVDD
= oot e
ne Ne | :|_:
(I°C output)
@ Application
e
QU §gg] Gas pressure © Pressure Negative pressure
Industrial = detection switch vacuum detection
- Oxygen Anesthesia Biosafety
i Sphygmomanometer O @ >
|+ | \@ Ventilator QE ] phyg ooo generator apparatus cabinet
Medical
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NSPADI1N: 10kPa-400kPa Automotive-Grade Absolute Pressure

Sensor with Small Size (Customizable Pressure Range)

@ Product introduction

The NSPAD1N series is a series of calibrated absolute pressure sensors developed by NOVOSENSE for the automotive seat airbag pressure
detection market. Equipped with an automotive-grade signal conditioning chip, the sensor performs accurate calibration and compensation on
the output of the MEMS sensing element. It converts pressure signals in the range of 10kPa to 400kPa into analog output (0-5V) or digital
output (I)C/SPI) with a customizable output range.

While ensuring the excellent reliability of the device, the NSPAD1N integrates two chips with stackable in one package, significantly reducing
the solution size. The calibrated output remains accurate across the entire temperature range, eliminating the need for customer-side
calibration. This lowers the barrier to integration, accelerates product development, and streamlines mass production. The sensor meets
AEC-Q100 automotive reliability standards.

@ Product feature

O Customizable pressure range: 10kPa to 400kPa O Multiple output options: Analog / I>C / SPI

O Wide operating temperature range: -40°C to +125°C O AEC-Q100 qualified

O High accuracy: #1% F.S. over -20°C to +115°C O Compact package: DFN-8 (3.0mm x 3.0mm)
O Supports 5V / 3.3V power supply with wettable flanks

O Front-facing quad-hole air intake with internal fluorinated gel protection

@ Functional block diagram € Package
Top view
VoD DT__T_m_E VDD SDA Eﬂ’"c—fﬁi——CI VoD
GND Dﬂ—T&E GND soo [ 7]
1 NSPAD1 47K
E Ne set js mcu_lic R3
[4] vour csB 5]

Top view

VoD DT__T_m_E VoD soa [ 8]
10k 100nF
GND D_—T—E GND spo | 7]
1 NSPAD1
= [3] ne scL [ 6]
vout [>————— 4| vout csB [ 5]
Top view
VoD DT__T_m_E VDD sol [ 8———<1 sni
10k 100nF
GND D——T—E GND spo | 7———<1 spo
1 NSPAD1
= [3] nc scL | 6f———< sct
[4] vour csB |5 ————< csB

@ Application

5 | l | Atmospheric pressure {!@ Seat airbag pressure a Dynamic environmental pressure

Automotive detection for ECU/VCU monitoring detection in vehicles
O
Q‘ / Gas/refrigerant @ Industrial vacuum 555 Ambient atmospheric
= ) leak detection monitoring . pressure detection
Industrial
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Industrial Pressure Transmitter Signal

Conditioning Chip

Part number | Product description

Sensor input type
supported

Package

Temperature

range

Supply voltage

Power Shunt
Down function
supported

Output
type

memory

Non-volatile

Typical application

General industrial

NSA2860 resistance pressure
_SSOP16  transmitter signal
conditioning chip
General industrial
NSA2860 resistance pressure
_TSSOP transmitter signal
conditioning chip
General
EMC-enhanced
NSA2860 industrial resistance
X-QONR pressure transmitter
signal conditioning
chip
General
EMC-enhanced
NSA2862 industrial resistance
X-DQNR pressure transmitter
signal conditioning
chip
General industrial
NSC2860  capacitive pressure
X-DQNR transmitter signal

conditioning chip

Wheatstone bridge
pressure sensor
Strain gage

General voltage
output sensor
PT100/PT1000 RTD
temperature sensor

Wheatstone bridge
pressure sensor
Strain gage

General voltage
output sensor
PT100/PT1000 RTD
temperature sensor

Wheatstone bridge
pressure sensor
Strain gage

General voltage
output sensor
PT100/PT1000 RTD
temperature sensor

Wheatstone bridge
pressure sensor
Strain gage

General voltage
output sensor
PT100/PT1000 RTD
temperature sensor

Capacitive pressure
sensor

SSOP16

TSSOP20

QFN20

QFN20

QFN20

-40~150°C

-40~150°C

-40~150°C

-40~150°C

-40~150°C

3.3V/5V with
external JFET can
support 4~20mA
loop power supply
(compatible with 24V
industrial power
supply)

3.3V/5V with
external JFET can
support 4~20mA
loop power supply
(compatible with 24V
industrial power
supply)

3.3V/5V with
external JFET can
support

4~20mA loop power
supply (compatible
with 24V industrial
power supply)

3.3Vv/5V

3.3V/5V with
external JFET can
support

4~20mA loop power
supply (compatible
with 24V industrial
power supply)
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Analog voltage

output

Industrial

transmitter

standard No
0~5V/0~10V/4~2

OmA output

PWM

owl

Analog voltage
output
Industrial
transmitter
standard
0~5V/0~10V/4~2 No
O0mA output
PWM

1’C

SPI

owl

EEPROM

EEPROM

Analog voltage
Industrial
transmitter
standard
0~5V/0~10V/4~2
OmA output
PWM

I’C

SPI

owl

No EEPROM

I’C
SPI
owl

Yes EEPROM

Analog voltage
output
Industrial
transmitter
standard
0~5V/0~10V/4~2 No
OmA output
PWM

I’C

SPI

owl

EEPROM

Analog output industrial
pressure transmitter

Analog output industrial RTD
temperature transmitter
BUS-type industrial pressure
transmitter

BUS-type industrial RTD
temperature transmitter

Analog output industrial
pressure transmitter

Analog output industrial RTD
temperature transmitter
BUS-type industrial pressure
transmitter

BUS-type industrial RTD
temperature transmitter

Analog output industrial
pressure transmitter

Analog output industrial RTD
temperature transmitter
BUS-type industrial pressure
transmitter

BUS-type industrial RTD
temperature transmitter

BUS-type industrial pressure
transmitter

BUS-type industrial RTD
temperature transmitter

10T industrial transmitter

Capacitive industrial
pressure transmitter



NSA2860/NSA2860X: Industrial Transmitter Signal Processing

Chip Supporting 4~20mA Output

€ Product introduction

NSA2860 (X) is a specially developed ASSP chip for 4~20mA current output or 0~5V/0~10V voltage output industrial transmitter. NSA2860
(X) has an internal integrated bridge drive, dual constant current source drive, PGA and 24-bit high-precision ADC, which can be easily used
for interface bridge pressure sensors or temperature sensors such as RTD/TC. The chip integrates the customer programmable digital
calibration logic, and also provides a convenient OWI interface that can communicate directly with the analog line of 4~20mA, making it
convenient for the customer to calibrate the sensor after assembly and save the calibration coefficient. In addition, the NSA2860 (X) also
integrates with an external JFET controller, which can be used directly under standard industrial loop power supply conditions of 24V without
the need for an additional power controller. In the past few years, this chip has been widely used in industrial pressure transmitters, industrial
temperature transmitters and other field instruments, and its reliability and stability has been fully verified by a large number of shipments in
the industrial field.

€ Product feature

O Integrated bridge drive, high precision PGA, 24-bit high precision O OWI interface, which can support customer calibration after
ADC, supporting proportional measurement, strain gauge type or assembly in the case of two-wire 4~20mA connection
resistance bridge sensor input o Digital sensor calibration mode, supporting up to the

O Integrated dual constant current source output, supporting third-order sensor nonlinear calibration and second-order
three-wire or four-wire RTD temperature sensor input temperature coefficient calibration

O Integrated external JFET controller, supporting 24V industrial loop O Low static current, with 1.5mA working current perfectly
power supply mode for direct power supply supporting 4-20mA loop power supply

O Support 4 to 20mA output or 0 to 5V/0 to 10V analog output O The power pin VDDHYV can withstand high voltage shocks up

O Support SPI BUS or I°C digital interface, which can also be used to 28V to achieve high reliability in industrial field applications

as digital transmitter analog front-end

@ Functional block diagram @ Package

O NSA2860_SSOP16: SSOP16

VDDHV AVDD VGATE DVDD

= O NSA2860_TSSOP: TSSOP20
e ey B O NSA2860X-QQNR: QFN20

" &= EEPROM

B

v g T — e son

(RS . o NSA2860 (X) HIPSZBAEE
anz )

—e- B E ut

1
R3

NSA2860/ F4~20mA
R IEN TR

@ Application

Industrial pressure Industrial field
transmitter and A instrument analog PLC/DCS analog
temperature transmitter front-end input/output
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NSA2862X: Analog Front-end Chip for Low-power Digital Industrial Sensor

€ Product introduction

The NSA2862X is an analog front-end chip specially developed for digital industrial transmitters or lloT industrial sensors requiring low sleep
power consumption. NSA2862X has an internal integrated bridge drive, dual constant current source drive, PGA and 24-bit high-precision
ADC, which can be easily used for interface bridge pressure sensors or temperature sensors such as RTD/TC. Its integrates customer-pro-
grammable digital calibration logic and EEPROM, so that customers can easily carry out sensor assembly calibration and calibration
coefficient saving. The NSA2862X has a dedicated PD pin that can be used in industrial wireless sensor applications to set the chip to a
low-power off state with 100nA static sleep current. Over the past few years, the chip has been widely used in industrial pressure loT meters,
and its reliability and stability has been fully verified in the industrial field by a large number of shipments.

@ Product feature

O Integrated bridge drive, high precision PGA, 24-bit high
precision ADC, supporting proportional measurement, strain
gauge type or resistance bridge sensor input

O Integrated dual constant current source output, supporting
three-wire or four-wire RTD temperature sensor input

O Integrated external JFET controller, supporting 24V industrial
loop power supply mode for direct power supply

€ Functional block diagram

VDDHV AVDD VGATE DVDD
= =

RVPEOVP Regulators
Reference
VREFP _- e — R
Driver & EEPROM i1 SDO/DRYB

VIP . X <41 SDA
| PGA o <>
o £ PADC
IEXC1 B—@H Filters&
(Ve]
IEXC2 B—@H

M~
VTEMP 24-bit
VDD/2 —*| ﬂ TADC

Temperature]
Sensor

GND

@ Application

Industrial pressure Industrial field
transmitter and A instrument analog
temperature transmitter front-end

O Support SPI BUS or IC digital interface, which is used
as digital transmitter analog front-end

O Digital sensor calibration mode, supporting up to the
third-order sensor nonlinear calibration and second-or-
der temperature coefficient calibration

O Power Down mode is supported. The static current in
sleep mode is at 100nA level at room temperature

& Package

O NSA2862X_DQNR: QFN20

ul

PLC/DCS analog
input and output
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NSC2860X: Capacitive Industrial Transmitter Signal Processing

N\ Chip Supporting 4~20mA Output

€ Product introduction

NSC2860X is an ASSP chip specially developed for 4~20mA current output or 0~5V voltage output industrial transmitter. NSC2860X has an
integrated capacitive voltage conversion circuit, which specially designed for interface capacitive pressure sensors. It integrates the customer
programmable digital calibration logic, and also provides a convenient OWI interface that can communicate directly with the analog line of
4~20mA, making it convenient for the customer to calibrate the sensor after assembly and save the calibration coefficient. In addition, the
NSC2860X also integrates with an external JFET controller, which can be used directly under standard industrial loop power supply conditions
of 24V without the need for an additional power controller. Over the past few years, the chip has been widely used in application of industrial
capacitive pressure transmitter, and its reliability and stability has been fully verified in the industrial field by a large number of shipments.

€ Product feature

O Integrated capacitive voltage conversion circuit, supporting O Digital sensor calibration mode, supporting up to the
capacitive pressure sensor interface third-order sensor nonlinear calibration and

O Integrated external JFET controller, supporting 24V industrial second-order temperature coefficient calibration
loop power supply mode for direct power supply O Low static current, with 1.5mA working current

O Support 4 to 20mA output or 0 to 5V/0 to 10V analog output perfectly supporting 4-20mA loop power supply

O Support SPI BUS or I2C digital interface, which can also be O The power pin VDDHYV can withstand high voltage
used as digital transmitter analog front-end shocks up to 28V to achieve high reliability in

O OWI interface, which can support customer calibration after industrial field applications

assembly in the case of two-wire 4~20mA connection

€ Functional block diagram @ Package
wom Ao veare buoo O NSC2860X-DQNR: QFN20
NSC2860X internal e {—— sines o—

block diagram

h o Py S 2

NSC2860X is used for
4~20mA loop powered
pressure transmitter

1,
Q‘
g l

€3 yarne
it

I e oor-

@ Application

Industrial capacitive
pressure transmitter
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Pressure Sensor Signal Conditioning Chip

Part - Sensor input
e descnptlo SR

NSA2200

NSA2300

NSA2302

NSA2860
_SSOP16

NSA2860
_TSSOP

NSA2860
X-QQNR

NSA2862
X-DQNR

NSC2860
X-DQNR

NSA9260

NSA9260X

NSC9260

NSC9260X

NSC9262

NSC9264

General low-cost
voltage/resistance
bridge signal
conditioning chip

General low-cost
voltage/resistance
bridge signal
conditioning chip

General low-cost
voltage/resistance
bridge signal
conditioning chip

General industrial
resistance pressure
transmitter signal
conditioning chip

General industrial
resistance pressure
transmitter signal
conditioning chip

General
EMC-enhanced
industrial resistance
pressure transmitter
signal conditioning chip

General
EMC-enhanced
industrial resistance
pressure transmitter
signal conditioning chip

General industrial
capacitive pressure
transmitter signal
conditioning chip

High-reliability
automotive-qualified
resistance pressure
sensor conditioning chip

EMC-enhanced
high-reliability
automotive-qualified
resistance pressure
sensor conditioning chip

High-reliability
automotive-qualified
capacitive pressure
sensor conditioning chip

EMC-enhanced
high-reliability
automotive-qualified
capacitive pressure
sensor conditioning chip

LIN-interface
High-reliability
automotive-qualified
capacitive pressure
sensor conditioning chip

SENT-interface
High-reliability
automotive-qualified
capacitive pressure
sensor conditioning chip

Wheatstone bridge
pressure sensor
Strain gage
General voltage
output sensor

Wheatstone bridge
pressure sensor
Strain gage
General voltage
output sensor

Wheatstone bridge
pressure sensor
Strain gage
General voltage
output sensor (with
bias voltage)

Wheatstone bridge
pressure sensor
Strain gage

General voltage
output sensor
PT100/PT1000 RTD
temperature sensor

Wheatstone bridge
pressure sensor
Strain gage

General voltage
output sensor
PT100/PT1000 RTD
temperature sensor

Wheatstone bridge
pressure sensor
Strain gage

General voltage
output sensor
PT100/PT1000 RTD
temperature sensor

Wheatstone bridge
pressure sensor
Strain gage

General voltage
output sensor
PT100/PT1000 RTD
temperature sensor

Capacitive pressure
sensor

Wheatstone bridge
resistance pressure
sensor

Wheatstone bridge
resistance pressure
sensor

Capacitive pressure
sensor

Capacitive pressure
sensor

Capacitive pressure
sensor

Capacitive pressure
sensor

KGD

SOP8
MSOP10
KGD

MSOP10
KGD

SSOP16

TSSOP20

QFN20

QFN20

QFN20

SSOP16

SSOP16

SSOP16

SSOP16

SSOP16

SSOP16

mperature
range

-40~150°C

-40~150°C

-40~150°C

-40~150°C

-40~150°C

-40~150°C

-40~150°C

-40~150°C

-40~150°C

-40~150°C

-40~150°C

-40~150°C

-40~150°C

-40~150°C

ipply voltage Output type N‘)nq;gg;"e Keg/e\ll;%rl?osnof Typical application

1.8V/3.3V/5V

1.8V/3.3V/5V

3.3V/5V
High-voltage direct
power supply is
supported with an
external JFET

3.3V/5V

with external JFET
can support
4~20mA loop power
supply (compatible
with 24V industrial
power supply)

3.3V/5V

with external JFET
can support
4~20mA loop power
supply (compatible
with 24V industrial
power supply)

3.3V/5V

with external JFET
can support
4~20mA loop power
supply (compatible
with 24V industrial
power supply)

3.3V/5V

3.3V/5V with
external JFET can
support 4~20mA
loop power supply
(compatible with 24V
industrial power
supply)

5V external JFET

5V external JFET

5V external JFET

5V external JFET

12v

5V
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1°C
SPI

Analog voltage
AS

SPI
owl

Analog voltage
2

SPI
owl

Analog voltage
output

Industrial
transmitter standard
0~5V/0~10V/4~20-
mA output

PWM

owl

Analog voltage
output

Industrial
transmitter standard
0~5V/0~10V/4~20-
mA output

PWM

’C

SPI

owl

Analog voltage
Industrial
transmitter standard
0~5V/0~10V/4~20-
mA output

PWM

[z

SPI

owl

1C
SPI
OowI

Analog voltage
output
Industrial
transmitter standard
0~5V/0~10V/4~20-
mA output

WM
[ZC]
SPI
owl

Analog voltage

owl

Analog voltage
PWM
owl

Analog voltage

owl

Analog voltage
PWM
owl

owl
LIN

owl
SENT

oTP

OTP

EEPROM

EEPROM

EEPROM

EEPROM

EEPROM

EEPROM

EEPROM

EEPROM

EEPROM

EEPROM

EEPROM

EEPROM

Low-cost
digital output

Low-cost
analog +
digital output

Low cost
analog +
digital output,
rewritable
EEPROM

Industrial
transmitter,
cost optimized
version

Industrial
transmitter, full
function

Industrial
transmitter,
small package

loT pressure
sensor

Capacitive
input industrial
pressure level
transmitter

Automotive
pressure
ordinary analog
output type

Automotive
pressure
EMC-enhanced
analog output
type

Automotive
capacitance
pressure
ordinary analog
output type

Automotive
capacitance
pressure
EMC-enhanced
analog output
type

Automotive
capacitance
pressure LIN
output type

Automotive
capacitance
pressure SENT
output type

Altimeter
Consumer pressure
gauge

Altimeter

Consumer pressure gauge
Additional automotive
pressure sensor
ear/forehead
thermometer (thermopile
sensor)

Additional automotive
pressure sensor
ear/forehead
thermometer (thermopile
sensor)

Analog output industrial
pressure transmitter
Analog output industrial
RTD temperature
transmitter

Analog output industrial
pressure transmitter
Analog output industrial
RTD temperature
transmitter

BUS-type industrial
pressure transmitter
BUS-type industrial RTD
temperature transmitter

Analog output industrial
pressure transmitter
Analog output industrial
RTD temperature
transmitter

BUS-type industrial
pressure transmitter
BUS-type industrial RTD
temperature transmitter

BUS-type industrial
pressure transmitter
BUS-type industrial RTD
temperature transmitter
10T industrial transmitter

Capacitive industrial
pressure transmitter

Automotive pressure
sensor

Automotive pressure
sensor

Automotive pressure
sensor

Automotive pressure
sensor

Automotive pressure
sensor

Automotive pressure
sensor



NSA2200: Digital Output Pressure Sensor Interface Chip

[N\

@ Product introduction

NSA2200 is an interface chip for low-cost pressure sensors. It integrates pressure sensor bridge driver, with high precision PGA, 24-bit ADC,
customer programmable digital calibration logic and customer-writable OTP. NSA2200 supports sensor nonlinear fitting calibration as well as
temperature compensation for sensor sensitivity and bias errors. The supply method of this chip is wafer Know Good Die. Customers can

choose to seal NSA2200 with their own pressure sensor sensitive source in one package. After calibration, it can be used as digital output

pressure sensor.

@ Product feature

O Integrated bridge drive, high precision PGA, 24-bit high
precision ADC, supporting proportional measurement, strain
gauge type or resistance bridge sensor input

O Support sensor diagnosis and output clamp function

O Excellent noise performance: 600nV@OSR = 1024X, Gain =
32X (equivalent to input noise) Calibration accuracy: 0.05%
FSO (support second order temperature coefficient and third
order nonlinear calibration)

@ Functional block diagram

NSA2200 VDD VDDIO
L i

Control Logic |

Digital | | SPI
Engine 12C

@ Application

L

4 (38
e Il oo
Consumer/industrial pressure sensor modules Barometer

(washing machine level/pressure
cooker/coffee machine/soybean milk machine, etc.)
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O High-precision internal temperature sensor, (absolute
accuracy < 0.5°C, resolution < 0.01°C); support a variety
of external temperature sensors (diode, two-terminal
thermistor, three terminal thermistor, etc.)

O Support 1.8V to 5.5V power supply

O Support sleep working mode to greatly reduce MCU
load. The static current under sleep is at 200nA level at
room temperature, and supports Power Down of
external bridge power supply.

O Support SPI BUS or I>C digital interface output

@ Package

O KGD

Weather
forecaster

Electronic
weight scale

Altimeter
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NSA2300: Pressure Sensor Interface Signal Conditioning

[N\

Chip Compatible with Analog and Digital Output

€ Product introduction

NSA2300 is a low-cost pressure sensor interface chip, with both analog output and digital output supported. It integrates pressure sensor
bridge driver, with high precision PGA, 24-bit ADC, customer programmable digital calibration logic and customer-writable OTP. NSA2300
supports sensor nonlinear fitting calibration as well as temperature compensation for sensor sensitivity and bias errors. The packaging mode
of this chip is SOP8 or MSOP10, and the shipment mode of wafer Know Good Die can also be provided.

@ Product feature

O Integrated bridge drive, high precision PGA, 24-bit high
precision ADC, supporting proportional measurement, strain
gauge type or resistance bridge sensor input

O Support sensor diagnosis and output clamp function

O Excellent noise performance: 600nV@OSR = 1024X, Gain =
32X (equivalent to input noise) Calibration accuracy: 0.05%
FSO (support second order temperature coefficient and third
order nonlinear calibration)

@ Functional block diagram

NSA2300 VDD VDDIO
— .
(o] =] [*]

VEXT I

VINP
Engine

LNOA

TEMP e
() Sensor e

PSwW
_/_ VDD

VEXT L vbD

@ Application

i &y

Consumer/industrial pressure sensor modules Barometer
(washing machine level/pressure
cooker/coffee machine/soybean milk machine, etc.)

Altimeter
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O High-precision internal temperature sensor, (absolute
accuracy < 0.5°C, resolution < 0.01°C); support a
variety of external temperature sensors (diode,
two-terminal thermistor, three terminal thermistor, etc.)

O Support 1.8V to 5.5V power supply

O Support sleep working mode to greatly reduce MCU
load. The static current under sleep is at 200nA level at
room temperature, and supports Power Down of
external bridge power supply.

O Support SPI BUS or I2C digital interface output, with
analog proportional/fixed output mode.

@ Package

O SOP8, MSOP10, KGD

' =

Weather Electronic Automobile additional
forecaster weight scale  pressure sensor module



NSA2302: Pressure Sensor Interface Signal Conditioning Chip

N Compatible with Analog and Digital Output

€ Product introduction

The NSA2302 is a highly integrated, low-cost, high-precision interface chip designed for bridge sensors to collect, amplify and calibrate sensor
signals. The NSA2302 integrates a low-noise gauge amplifier (PGA), a low-power 24-bit >-A ADC, a DSP for digital calibration, and a 12-bit
DAC. The NSA2302 supports second-order temperature drift calibration for sensor zero temperature, sensitivity and up to third-order
nonlinear calibration, with digital calibration accuracy up to 0.1%. The calibration logic is based on the calibration parameters stored in the
internal EEPROM and calculated by the built-in DSP. The NSA2302 also supports direct high-voltage supply applications with an internal
JFET controller. The NSA2302 supports both I12C/SPI digital output and analog output, and supports one-wire interface (OWI) multiplexing
analog pins for post-sensor calibration.

@ Product feature

O Integrated bridge drive, high precision PGA, 24-bit high precision ADC, O VDD supports 3V to 5.5V power supply and external
supporting proportional measurement, strain gauge type or resistance high-voltage power supply through JFET controller
bridge sensor input O Support sleep working mode to greatly reduce MCU

O Support sensor diagnosis and output clamp function load. The static current under sleep is at 200nA level

O Excellent noise performance: 600nV@OSR = 1024X, Gain = 32X at room temperature, and supports Power Down of
(equivalent to input noise) Calibration accuracy: 0.05% FSO (support external bridge power supply.
second order temperature coefficient and third order nonlinear calibration) O Support SPI BUS or I2C digital interface output, with

O High-precision internal temperature sensor, (absolute accuracy < 0.5°C, analog proportional output

resolution < 0.01°C); support a variety of external temperature sensors
(diode, two-terminal thermistor, three terminal thermistor, etc.)

@ Functional block diagram @ Package

O MSOP10, KGD

NSA2302 bR VGATE

|osc||REF||
I

| Control Logic

Digital | Interface
Engine
EEPROM
23S

VEXT L voD

| | JFET-Reg

VEXT

VINP

VINN

TEMP

Temp
Sensor

1noA

@ Application

o
A
Automobile additional Consumer/industrial pressure sensor modules
pressure sensor (A/C (washing machine level/pressure
pressure sensor/TMAP sensor) cooker/coffee machine/soybean milk machine, etc.)
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NSA2860/NSA2860X: Industrial Transmitter Signal Processing

N Chip Supporting 4~20mA Outputchip Supporting 4~20mA Output

@ Product introduction

NSA2860 (X) is a specially developed ASSP chip for 4~20mA current output or 0~5V/0~10V voltage output industrial transmitter. NSA2860
(X) has an internal integrated bridge drive, dual constant current source drive, PGA and 24-bit high-precision ADC, which can be easily used
for interface bridge pressure sensors or temperature sensors such as RTD/TC. The chip integrates the customer programmable digital
calibration logic, and also provides a convenient OWI interface that can communicate directly with the analog line of 4~20mA, making it
convenient for the customer to calibrate the sensor after assembly and save the calibration coefficient. In addition, the NSA2860 (X) also
integrates with an external JFET controller, which can be used directly under standard industrial loop power supply conditions of 24V without
the need for an additional power controller. In the past few years, this chip has been widely used in industrial pressure transmitters, industrial
temperature transmitters and other field instruments, and its reliability and stability has been fully verified by a large number of shipments in
the industrial field.

@ Product feature

O Integrated bridge drive, high precision PGA, 24-bit high
precision ADC, supporting proportional measurement, strain
gauge type or resistance bridge sensor input

O Integrated dual constant current source output, supporting
three-wire or four-wire RTD temperature sensor input

O Integrated external JFET controller, supporting 24V industrial
loop power supply mode for direct power supply

O Support 4 to 20mA output or 0 to 5V/0 to 10V analog output

O Support 4 to 20mA output or 0 to 5V/0 to 10V analog output

Support SPI BUS or I°C digital interface, which can also be
used as digital transmitter analog front-end

OWI interface, which can support customer calibration after
assembly in the case of two-wire 4~20mA connection
Digital sensor calibration mode, supporting up to the
third-order sensor nonlinear calibration and second-order
temperature coefficient calibration

Low static current, with 1.5mA working current perfectly
supporting 4-20mA loop power supply

O The power pin VDDHV can withstand high voltage shocks up
to 28V to achieve high reliability in industrial field applications

€ Functional block diagram € Package

O NSA2860_SSOP16: SSOP16
O NSA2860_TSSOP: TSSOP20
O NSA2860X-QQNR: QFN20

NSA2860 (X) internal
block diagram

NSA2860 is used for
4~20mA loop powered
pressure transmitter

@ Application

o
o
Industrial pressure transmitter Industrial field instrument PLC/DCS analog
and temperature transmitter analog front-end input/output
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NSA2862X: Analog Front-end Chip for Low-power Digital Industrial Sensor

[N\

@ Product introduction

The NSA2862X is an analog front-end chip specially developed for digital industrial transmitters or lloT industrial sensors requiring low sleep
power consumption. NSA2862X has an internal integrated bridge drive, dual constant current source drive, PGA and 24-bit high-precision
ADC, which can be easily used for interface bridge pressure sensors or temperature sensors such as RTD/TC. Its integrates customer-pro-
grammable digital calibration logic and EEPROM, so that customers can easily carry out sensor assembly calibration and calibration
coefficient saving. The NSA2862X has a dedicated PD pin that can be used in industrial wireless sensor applications to set the chip to a
low-power off state with 100nA static sleep current. Over the past few years, the chip has been widely used in industrial pressure loT meters,
and its reliability and stability has been fully verified in the industrial field by a large number of shipments.

@ Product feature

O Integrated bridge drive, high precision PGA, 24-bit high
precision ADC, supporting proportional measurement, strain
gauge type or resistance bridge sensor input

O Integrated dual constant current source output, supporting
three-wire or four-wire RTD temperature sensor input

O Support SPI BUS or I?C digital interface, which is used as digital
transmitter analog front-end

@ Functional block diagram

VDDHV AVDD VGATE DVDD

RVP&OVP Regulators
ReVerence Caliby
VGEER L Driver PR

Configuration
Registers

64bytes
&= EEPROM

e Diagnostic|

VIP
Ey 24-bit
E-~|PCA PADC

VIN T
IEXC1 B—@H Filters&
MCU
IEXC2 B—@H

~
vDD/2—> TADC
x| ¥

L
Temperature|
Sensor

i PD

€

GND

@ Application

Industrial pressure transmitter Industrial field instrument
and temperature transmitter analog front-end
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O Digital sensor calibration mode, supporting up to the
third-order sensor nonlinear calibration and second-order
temperature coefficient calibration

O Power Down mode is supported. The static current in sleep
mode is at 100nA level at room temperature

@ Package

O OFN20

=

PLC/DCS analog quantity
input and output
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NSC2860X: Capacitive Industrial Transmitter Signal Processing

N Chip Supporting 4~20mA Output

@ Product introduction

NSC2860X is an ASSP chip specially developed for 4~20mA current output or 0~5V voltage output industrial transmitter. NSC2860X has an
integrated capacitive voltage conversion circuit, which specially designed for interface capacitive pressure sensors. It integrates the customer
programmable digital calibration logic, and also provides a convenient OW!I interface that can communicate directly with the analog line of
4~20mA, making it convenient for the customer to calibrate the sensor after assembly and save the calibration coefficient. In addition, the
NSC2860X also integrates with an external JFET controller, which can be used directly under standard industrial loop power supply conditions
of 24V without the need for an additional power controller. Over the past few years, the chip has been widely used in application of industrial
capacitive pressure transmitter, and its reliability and stability has been fully verified in the industrial field by a large number of shipments.

@ Product feature

O Integrated capacitive voltage conversion circuit, supporting O Digital sensor calibration mode, supporting up to the
capacitive pressure sensor interface third-order sensor nonlinear calibration and second-order

O Integrated external JFET controller, supporting 24V industrial temperature coefficient calibration
loop power supply mode for direct power supply O Low static current, with 1.5mA working current perfectly

O Support 4 to 20mA output or 0 to 5V/0 to 10V analog output supporting 4-20mA loop power supply

O Support SPI BUS or I°C digital interface, which can also be O The power pin VDDHV can withstand high voltage shocks up
used as digital transmitter analog front-end to 28V to achieve high reliability in industrial field applications

O OWI interface, which can support customer calibration after
assembly in the case of two-wire 4~20mA connection

@ Functional block diagram @ Package

O NSC2860X-DONR: OFN20

VoDHY AVDD VGATE DVDD

e |
s 5
- ey -
3

N -
¥ h’x R ) )
'Y RIS NSC2860X internal block diagram
anz W
oAC

Rz

Module

‘oND FILTERIHART

£100P+

NSC2860X is used for 4~20mA
e loop powered pressure transmitter

o< LooP-

@ Application

Industrial capacitive
pressure transmitter
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NSA9260(X): Signal Conditioning Chip for Resistive

N Bridge Automobile Pressure Sensor

€ Product introduction

NSA9260 (X) is an EMC enhanced AEC-Q100 compliant high integration chip for signal conditioning of resistance bridge automotive pressure
sensors. The NSA9260 (X) adopts a high-precision variable gain instrument amplifier and a 24-bit ADC to form the main signal measurement
channel, and a 24-bit ADC to form the auxiliary temperature measurement channel. With built-in digital processing engine, the NSA9260X
supports second-order temperature drift calibration and the highest third-order nonlinear calibration for sensor zero temperature and sensitivity
of the sensor. The calibration accuracy can be up to 0.1%, and its calibration coefficients are stored in a set of programmable EEPROMs.
NSA9260X supports over-voltage and reverse-voltage protection, analog voltage output and PWM output, as well as sensor diagnosis.

@ Product feature

O Support -24V to 28V over voltage and reverse voltage protection for

automotive sensor applications

O Integrated bridge drive, high precision PGA, 24-bit high precision
ADC, supporting proportional measurement, strain gauge type or
resistance bridge sensor input

O Support sensor diagnosis and output clamp function

O High-precision 1X ~ 256X variable gain instrument amplifier, up to 8x

digital gain
O Built-in digital processor-based sensor calibration logic, supporting

Calibration data can be stored in EEPROM, p
multiple times programmable

Ratio-metric or absolute voltage output,
supporting PWM output as well

Enhanced EMC performance

Proprietary OWI communication mode,
supporting calibration after sensor assembly
Operating temperature range: -40°C ~ 150°C,
compatible with AEC-Q100 standard

ureyo [eubis

post-customer calibration, up to third-order nonlinear calibration and
second-order temperature sensitivity and offset calibration

@ Functional block diagram € Package
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@ Application

=3

Auto pressure sensor module
(TMAP, automotive air conditioning pressure,
oil pressure sensor, brake pressure sensor, etc.)

Industrial transmitter
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NSC9260(X): Signal Conditioning Chip for

N\ Capacitive Automobile Pressure Sensor

@ Product introduction

NSC9260 (X) is an EMC enhanced AEC-Q100 compliant high integration chip for signal conditioning of capacitive automotive pressure
sensors. The NSC9260 (X) adopts a capacitance voltage conversion circuit and a 24-bit ADC to form the main signal measurement channel,
and a 24-bit ADC to form the auxiliary temperature measurement channel. With built-in digital processing engine, the NSC9260X supports
second-order temperature drift calibration and the highest third-order nonlinear calibration for sensor zero temperature and sensitivity of the
sensor. The calibration accuracy can be up to 0.1%, and its calibration coefficients are stored in a set of programmable EEPROMs. NSC9260
(X) supports over-voltage and reverse-voltage protection, analog voltage output and PWM output, which is mainly used in automotive

capacitive pressure sensors for measuring pressure values above 1MPa.

@ Product feature

O Support -24V to 28V over voltage and reverse voltage
protection for automotive sensor applications

O ltintegrates C/V capacitive voltage conversion circuit and 24-bit
high-precision ADC, which can easily measure capacitance of
capacitive pressure sensor, calculate and convert it to pressure.

O Built-in digital processor-based sensor calibration logic,
supporting post-customer calibration, up to third-order nonlinear
calibration and second-order temperature sensitivity and offset
calibration

@ Functional block diagram
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@ Application

=

Auto capacitive pressure sensor module
(automotive air conditioning
pressure, brake pressure, etc.)
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O Calibration data can be stored in EEPROM, multiple
times programmable

O Ratio-metric or absolute voltage output, supporting
PWM output

O Enhanced EMC performance

O Proprietary OWI communication mode, supporting
calibration after sensor assembly

O Operating temperature range: -40°C ~ 150°C,
compatible with AEC-Q100 standard

@ Package

O SSOP16
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NSC9262: Capacitive Automobile Pressure Sensor

N Signhal Conditioning Chip Supporting LIN BUS

€ Product introduction

NSC9262 is an EMC enhanced AEC-Q100 compliant high integration chip for signal conditioning of capacitive automotive pressure sensors,
with LIN BUS interface provided. NSC9262 adopts a capacitance voltage conversion circuit and a 24-bit ADC to form the main signal
measurement channel, and a 24-bit ADC to form the auxiliary temperature measurement channel. With built-in digital processing engine, the
NSC9262 supports second-order temperature drift calibration and the highest third-order nonlinear calibration for sensor zero temperature
and sensitivity of the sensor. The calibration accuracy can be up to 0.1%, and its calibration coefficients are stored in a set of programmable
EEPROMs. NSC9262 supports over voltage and reverse voltage protection, supports LIN BUS interface and meets LIN BUS specifications. It
is mainly used in the application of capacitive pressure sensors for measuring pressure values above 1MPa in automobiles.

@ Product feature

O Support -40V to 40V over voltage and reverse voltage protection for O Calibration data can be stored in EEPROM,
automotive sensor applications programmable multiple times

O ltintegrates C/V capacitive voltage conversion circuit and 24-bit O Meet the LIN BUS specification 1.3/2.0/2.1/2.2
high-precision ADC, which can easily measure capacitance of O Proprietary OWI communication mode,
capacitive pressure sensor, calculate and convert it to pressure. supporting calibration after sensor assembly

O Built-in digital processor-based sensor calibration logic, supporting O Operating temperature range: -40°C ~ 150°C,
customer calibration, up to third-order nonlinear calibration and compatible with AEC-Q100 standard

second-order temperature sensitivity and offset calibration

€ Functional block diagram € LIN BUS certification

O LIN BUS certification LIN1.3/2.0/2.1/2.2

@ Package
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@ Application
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§5§ %

Automotive capacitive air
conditioning pressure sensor module
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NSC9264: Capacitive Automobile Pressure Sensor

N Signal Conditioning Chip Supporting SENT BUS

@ Product introduction

The NSC9264 is an EMC-enhanced AEC-Q100 high-integration chip for signal conditioning of capacitive automotive pressure sensors with a
SENT BUS interface. NSC9264 adopts a capacitance voltage conversion circuit and a 24-bit ADC to form the main signal measurement
channel, and a 24-bit ADC to form the auxiliary temperature measurement channel. With built-in digital processing engine, the NSC9264
supports second-order temperature drift calibration and the highest third-order nonlinear calibration for sensor zero temperature and sensitivity
of the sensor. The calibration accuracy can be up to 0.1%, and its calibration coefficients are stored in a set of programmable EEPROMs.
NSC9264 supports over voltage and reverse voltage protection, supports SENT BUS interface and meets SAE J2716 BUS specifications. It is
mainly used in the application of capacitive pressure sensors for measuring pressure values above 1MPa in automobiles.

@ Product feature

O Support -24V to 24V over voltage and reverse voltage protection O Calibration data can be stored in EEPROM, program- ‘_%)
for automotive sensor applications mable multiple times 3
O ltintegrates C/V capacitive voltage conversion circuit and 24-bit O Meet SAE J2716 protocol specification, meet fast and e}
high-precision ADC, which can easily measure capacitance of slow channel output and provide diagnostic function §
capacitive pressure sensor, calculate and convert it to pressure. O Proprietary OWI communication mode, supporting s
O Built-in digital processor-based sensor calibration logic, support- calibration after sensor assembly
ing customer calibration, up to third-order nonlinear calibration O Operating temperature range: -40°C ~ 150°C,
and second-order temperature sensitivity and offset calibration compatible with AEC-Q100 standard
€ Functional block diagram @ Package
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@ Application

=3
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MEMS Microphone
Signal Conditioning Chip



MEMS Microphone Signal Conditioning Chip

Part Ao Supply v Bias range /
S Oltage/curren = e S

NSC6272

NSC6273

NSC6280

NSC6360

NSC6362

NSC6364

Analog output
MEMS microphone
signal conditioning
chip

Analog output
MEMS microphone
signal conditioning
chip

Analog output
MEMS microphone
signal conditioning
chip

Digital output MEMS
microphone signal
conditioning chip

Digital output MEMS
microphone signal
conditioning chip

Digital output MEMS
microphone signal
conditioning chip
with 12S interface

Low cost analog output MEMS
microphone signal conditioning
Bias adjustment step length
0.3V

Gain adjustment step 0.5dB

Low cost analog output MEMS
microphone signal conditioning
Bias adjustment step length
0.3V

Gain adjustment step 0.5dB

Enhanced analog output
MEMS microphone signal
conditioning

Bias adjustment step length
0.3V

Gain adjustment step 0.5dB
Increase EMI anti-interference
of high frequency signal, make
it more suitable for use in
mobile phone and other
applications

Enhanced digital output MEMS
microphone signal conditioning
Enhanced power supply PSRR

Enhanced digital output MEMS
microphone signal conditioning
Enhanced power supply PSRR

12S interface

Multiple modes including
performance, low power and
standby mode

Low power consumption
Suitable for mini size package

1.6V~3.6V
M25pA

2.3V-3.6V
/125pA

1.6V~3.6V
/120pA

1.62V~3.6V
1330pA@
768kHz, 750pA
@2.4MHz

1.62V~3.6V
1330pA@
768kHz, 780pA
@2.4MHz

1.65V~3.6V
/540pA@
3.072MHz,
285uA@768kHz

128dBV

130dBV

132dBV

117dBF.S.

120dBF.S.

120dBSPL

132

7.5V~16V/0.3V

7.5V~16V/0.3V

6V~15.5V/0.3V

7.6V~15.9V
/1.18V

7.5V~14.
4V/0.3V;
15V~19.
2V/0.6V

4.7V~12.
7VI0.5

Gain r:
step

-4dB~11dB/
0.5dB

-4dB~11dB/
0.5dB

-1.5dB~11dB
/0.5dB

9dB~17dB/
0.6dB

0dB~23dB/
0.5dB

AGain:
4.9dB~15.7
dB/1.8dB-
DGain:
-1.9dB~3.8
dB/0.5dB

4pVrms

4pVrms

4pVrms

4.5uVrms

3pVrms

4pVrms

Analog

Analog

Analog

Digital

Digital

Digital

gel/ . Output Typical

TWS headset
Smart television
Smart household
appliances
Smart speaker

TWS headset
Smart television
Smart household
appliances
Smart speaker

Mobile/PAD

Laptop
Smart speaker

Laptop
Smart speaker

Wearable devices
Remote control
Internet of Things

Smart home appliances

Game consoles



NSC6272/NSC6273: Analog Output MEMS

N Microphone Signal Conditioning Chip

@ Product introduction

NSC6272/NSC6273 is a MEMS microphone preamplifier. The NSC6272/NSC6273 features an integrated low-noise offset MEMS microphone
circuit, as well as a high-performance analog preamplifier that provides true sound quality and supports flexible microphone systems. The bias
voltage and analog preamplifier gain can be adjusted via an internal fuse bank (OTP), so the NSC6272/NSC6273 can support MEMS sensors
with different parameters. It can also increase yields and provide better sensitivity consistency. The NSC6272/NSC6273 has two output pads
for bias voltage at different positions, one of which can be selected as required at the top plate of the MEMS microphone. The AOP
performance of NSC6273 is 130dBV, which is improved compared to 128dBV of NSC6272.

@ Product feature

Working voltage: 1.6V ~3.6V for NSC6272, 2.3V~3.6V for NSC6273
Current drain: 125pA typ.

Equivalent input noise: 4uVrms (-108dBV)

Gain adjustment (OTP): -4dB~11dB with 0.5dB/Step

Frequency response: 20Hz ~20kHz

Bias voltage: 7.5V~ 16V with 0.3V/Step

Working temperature: -40°C~85°C

O O O O OO0 Oo
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@ Functional block diagram € Package
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@ Application

P M B E

TWS headset Smart television Smart Smart speaker
household appliances
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NSC6280: Analog Output MEMS

N Microphone Signal Conditioning Chip

@ Product introduction

NSC6280 is a MEMS microphone preamplifier. The NSC6280 features an integrated low-noise offset MEMS microphone circuit, as well as a
high-performance analog preamplifier that provides true sound quality and supports flexible microphone systems. The bias voltage and
analog preamplifier gain can be adjusted via an internal fuse bank (OTP), so the NSC6280 can support MEMS sensors with different
parameters. It can also increase yields and provide better sensitivity consistency. The NSC6280 has two output pads for bias voltage at
different positions, one of which can be selected as required at the top plate of the MEMS microphone. In addition, the NSC6280 is used for
relatively high-end mobile phone applications. This chip has been subjected optimization in respect of high-frequency EMI interference and
yield in mass production.

@ Product feature

Working voltage: 1.6V ~3.6V

Current drain: 120pAtyp.

Equivalent input noise: 4uVrms (-108dBV)

Gain adjustment (OTP): -4dB~11dB with 0.5dB/Step
Frequency response: 20Hz ~20kHz

Bias voltage: 6V~ 15.5V with 0.3V/Step

Working temperature: -40°C~85°C

ureyo reubis

O O OO OO0 O

@ Functional block diagram € Package
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@ Application

Cellphone PAD products
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NSC6360: Digital PDM Output MEMS

N Microphone Signal Conditioning Chip

@ Product introduction

The NSC6360 is a PDM output preamplifier for MEMS digital microphones. The chip integrates a low noise bias circuit for MEMS
microphones and a high performance analog pre-amplifier circuit to provide high quality audio signal output and high flexibility for MEMS
microphones. The built-in OTP is adjustable for bias and gain, so the NSC6360 supports MEMS microphone sensors with different parame-
ters for better sensitivity consistency. Customers can integrate the chip into the MEMS digital microphone chip for audio signal conditioning.
The NSC6360 chip has an extremely low startup and wake time of 20ms, programmable gain bias voltage, and left and right channel polarity.
The NSC6360 supports dynamic current adjustment based on the input clock frequency, so it can be used in different power modes. The
operating voltage of the chip ranges from 1.6V to 3.6V, and its operating modes include sleep mode, low voltage mode and normal mode.

@ Product feature

Working voltage: 1.6V~3.6V

Working mode: sleep mode, low voltage mode, and normal mode
Current drain: 300pA @768kHz, 750uA@2.4MHz

Equivalent input noise: 4.5uVrms (-107dBV)

Gain adjustment (OTP): 9dB~17dBFS with 0.6dB/Step

Bias voltage: 7.6V ~15.9V with 1.18V/Step

Working temperature: -40°C~85°C
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@ Functional block diagram € Package
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NSC6362: Digital PDM Output MEMS

N\ Microphone Signal Conditioning Chip

@ Product introduction

The NSC6362 is a PDM output preamplifier for MEMS digital microphones. The chip integrates a low noise bias circuit for MEMS
microphones and a high-performance analog pre-amplifier circuit to provide high quality audio signal output and high flexibility for MEMS
microphones. The built-in OTP is adjustable for bias voltage and gain, so the NSC6362 supports MEMS microphone sensors with different
parameters for better sensitivity consistency. Customers can integrate the chip into the MEMS digital microphone chip for audio signal
conditioning. The NSC6362 chip has an extremely low startup and wake time of 20ms, programmable gain, bias voltage and left and right
channel polarity. The NSC6362 supports dynamic current adjustment based on the input clock frequency, so it can be used in different power
modes. The operating voltage of the chip ranges from 1.62V to 3.6V, and its operating modes include sleep mode, low voltage mode and
normal mode.

@ Product feature

Working voltage: 1.62V ~3.6V

Working mode: sleep mode, low voltage mode, and normal mode
Current drain: 330pA @768kHz, 780uA@2.4MHz

Equivalent input noise: 3uVrms (-110dBV)

Gain adjustment (OTP): 0dB ~23dBFS with 0.5dB/Step

Bias voltage: 7.5V ~19.2V with 1.3V/Step

Working temperature: -40°C~85°C
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@ Functional block diagram € Package
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NSC6364: 12S Interface Digital MEMS

N Microphone Signal Conditioning Chip

@ Product introduction

NSC6364 is an 12S interface silicon microphone conditioning chip for wearable devices, smart home appliances and the Internet of Things.
Depending on specific MEMS microphones, the SNR can reach more than 63dB, and it has sleep, low power consumption and performance
modes to meet the needs of Always Listening to the system in real time. Compared with the traditional PDM interface silicon microphone
+ADC solution, this product can significantly reduce the system cost and power consumption of acoustic acquisition channel.

@ Product feature

12S output, SNR up to 67dB

Operating voltage range: 1.65V~3.6V
Ultra-low power consumption

BIAS adjustable, 4.7V~12.7V

Analog gain adjustable, 4.9dB~+15.7dB
Digital gain adjustable, -1.9dB~+3.8dB
Grain size, 600um x 900um

HBM ESD, +4kV

Operating temperature, -40°C~85°C
Three working modes: Sleep, low power consumption and performance
Good RF resistance
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Wearables Remote control loT Intelligence Game
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Series Voltage References

Rating Package Operating Voltage | Operating Temperature Initial Accuracy Drift (Max.) Noise (uVpp)
NSREF3012-DSTR Industrial SOT23-3L 1.8V~5.5V -40°C~125°C 1.2v 0.20% 35 9
NSREF3012-Q1STR Automotive SOT23-3L 1.8V~5.5V -40°C~125°C 12v 0.20% 35 9
NSREF3020-DSTR Industrial SOT23-3L 1.8V~5.5V -40°C~125°C 2.0V 0.20% 85 19
NSREF3020-Q1STR Automotive SOT23-3L 1.8V~5.5V -40°C~125°C 2.0V 0.20% 35 19
NSREF3025-DSTR Industrial SOT23-3L 1.8V~5.5V -40°C~125°C 2.5V 0.20% 35 22
NSREF3025-Q1STR Automotive SOT23-3L 1.8V~5.5V -40°C~125°C 2.5V 0.20% 35 22
NSREF3030-DSTR Industrial SOT23-3L 1.8V~5.5V -40°C~125°C 3.0V 0.20% 85 28
NSREF3030-Q1STR Automotive SOT23-3L 1.8V~5.5V -40°C~125°C 3.0V 0.20% 35 28
NSREF3033-DSTR Industrial SOT23-3L 1.8V~5.5V -40°C~125°C 3.3V 0.20% 85 30
NSREF3033-Q1STR Automotive SOT23-3L 1.8V~5.5V -40°C~125°C 3.3V 0.20% 35 30
NSREF3040-DSTR Industrial SOT23-3L 1.8V~5.5V -40°C~125°C 4.0V 0.20% 35 33
NSREF3040-Q1STR Automotive SOT23-3L 1.8V~5.5V -40°C~125°C 4.0V 0.20% 35 33
NSREF3112-DSTR Industrial SOT23-3L 1.8V~5.5V -40°C~125°C 1.2v 0.20% 15 9
NSREF3112-DSTR88 Industrial SOT23-3L 1.8V~5.5V -40°C~125°C 1.2v 0.20% 15 9
NSREF3112-Q1STR Automotive SOT23-3L 1.8V~5.5V -40°C~125°C 12v 0.20% 15 9
NSREF3120-DSTR Industrial SOT23-3L 1.8V~5.5V -40°C~125°C 2.0V 0.20% 15 19
NSREF3120-DSTR88 Industrial SOT23-3L 1.8V~5.5V -40°C~125°C 2.0V 0.20% 15 19
NSREF3120-Q1STR Automotive SOT23-3L 1.8V~5.5V -40°C~125°C 2.0V 0.20% 15 19
NSREF3125-DSTR Industrial SOT23-3L 1.8V~5.5V -40°C~125°C 25V 0.20% 15 22
NSREF3125-DSTR88 Industrial SOT23-3L 1.8V~5.5V -40°C~125°C 25V 0.20% 15 22
NSREF3125-Q1STR Automotive SOT23-3L 1.8V~5.5V -40°C~125°C 2.5V 0.20% 15 22
NSREF3130-DSTR Industrial SOT23-3L 1.8V~5.5V -40°C~125°C 3.0V 0.20% 15 28
NSREF3130-DSTR88 Industrial SOT23-3L 1.8V~5.5V -40°C~125°C 3.0V 0.20% 15 28
NSREF3130-Q1STR Automotive SOT23-3L 1.8V~5.5V -40°C~125°C 3.0V 0.20% 15 28
NSREF3133-DSTR Industrial SOT23-3L 1.8V~5.5V -40°C~125°C 3.3V 0.20% 15 88
NSREF3133-DSTR88 Industrial SOT23-3L 1.8V~5.5V -40°C~125°C 3.3V 0.20% 15 33
NSREF3133-Q1STR Automotive SOT23-3L 1.8V~5.5V -40°C~125°C 3.3V 0.20% 15 33
NSREF3140-DSTR Industrial SOT23-3L 1.8V~5.5V -40°C~125°C 4.0V 0.20% 15 33
NSREF3140-DSTR88 Industrial SOT23-3L 1.8V~5.5V -40°C~125°C 4.0V 0.20% 15 33
NSREF3140-Q1STR Automotive SOT23-3L 1.8V~5.5V -40°C~125°C 4.0V 0.20% 15 33
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NSREF30/31xx,NSREF30/31xxQ: High-precision,

N Low-tempco, Low-noise, Low-power Voltage Reference

@ Product introduction

The NSREF30/31xx, NSREF30/31xxQ is a family of precision, low power, low dropout, series voltage references available in the tiny 3-pin
SOT-23 package. The NSREF30XX offers 0.2% initial accuracy, 35 ppm/°C maxim tempco. The NSREF31XX offers 0.2% initial accuracy, 15
ppm/°C maxim tempco.

The NSREF30/31xx, NSREF30/31xxQ does not require a load capacitor,yet is stable with capacitive loads and load and can sink or source
up to +10 mA of output current, can operate on supplies down to 1 mV above the output voltage. and output only 20uVpp noise(2.5V version),
and consume only 130uA. All devices are specified for the wide temperature range of -40°C to +125°C, and could offer both industry and auto
grade versions.

The NSREF30/31xx, NSREF30/31xxQ family is commonly used in solar invert, digital power, industry sensor, control system and portable
batery power system.

@ Product feature

Auto and industry grade

Supply voltage: 1.8V~5.5V

Low dropout voltage: 1mV

Initial accuracy: 0.2%

Capable of driving uF cap loading

Temp drift: NSREF31xx---5ppm/°C Type, 15ppm/°C Max,
NSREF30xx---10ppm/°C Type, 35ppm/°C Max

Output Noise@2.5V: 20uVpp

Quiescent Current @2.5V : 140 pA

Line regulation @2.5V :20ppm/V

Load regulation:3ppm/mA(source) ; 9ppm/mA(sink)
-40°C to 125°C

AEC-Q100 qualified for automotive applications

O O OO OO
O O OO OO

@ Functional block diagram @ Package

Vref
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@ Application
V74 E j
% -
Industry automation Field instruments Solar/UPS/BMS Smart grid Portable Instruments Medical
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Analog-to-Digital Converters (ADCs)

Internal  |Internal reference .
. Input Voltage |AVDD . Gain Error Drift |Programmable
OPN Rating | Package Features Channels|Channels| Range (V) ™) reference temperatuﬂre.drlfl INL (ppmFS) (% of FSR)
accuracy (%) (ppm/°C)

NSAD1146- High precision, 5@ gain= 0.01 @ gain =
DTSPR Industrial TSSOP16 24-Bit, ADC with 8 & AVSS ~AVDD 3~5 0.1 3 1~16<br>10 @ 1~16<br>0.1 @ 2 1~128
Internal Reference Gain=32~128  Gain = 64~128
NSAD1147- DB DG i 5@ gain = 0.01 @ gain =
Industrial TSSOP20 . 8 3 AVSS~AVDD 3~5 0.1 3 1~16<br>10 @ = 1~16<br>0.1 @ 2 1~128
DTSR Internal Reference Gain= 32-128 Gain = 64~128
and IDAC an= an=
High precision, i i
NSAD1148- 2:3&{) r/igsélovcnh 5@ gain = 0.01 @ gain =
Industrial TSSOP28 ) 8 3 AVSS ~AVDD 3~5 0.1 S 1~16<br>10 @ 1~16<br>0.1 @ 2 1~128
DTSAR Internal Reference Gain=32-128  Gain = 64-128
and IDAC an= an =
NSAD1246- High precision, 5@ gain = 0.01 @ gain=
DTSPR Industrial TSSOP16 24-Bit, ADC with 2 1 AVSS~AVDD 3~5 0.02 3 1~16<br>10 @ 1~16<br>0.1 @ 2 1~128
Internal Reference Gain=32~128 Gain = 64~128
High precision, L .
NSADI247- |y strial TSSOP20 24-Bit: ADC with 4 2 AVSS~AVDD 3-5 002 3 e | b 2 1-128
DTSR Internal Reference ’ LEHD@ A
Gain= 32~128 Gain = 64~128
and IDAC
NSAD1248- ;‘Egif "G with 5@ gain= 0.01 @ gain =
Industrial TSSOP28 i 8 3 AVSS~AVDD 3~5 0.02 3 1~16<br>10 @ 1~16<br>0.1 @ 2 1~128
DTSAR Internal Reference . =
Gain=32~128 Gain = 64~128
and IDAC
High precision, . X
NSAD1249- . 245, ADC with 5@ gain= 001 @ gain=
Industrial TSSOP28 ’ 12 3 AVSS ~AVDD 3~5 0.02 3 1~16<br>10 @  1~16<br>0.1 @ 2 1~128
DTSAR Internal Reference . -
and IDAC Gain=32~128  Gain = 64~128
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NSAD1148/NSAD1147/NSAD1146: 16-bit, Delta-Sigma(A-E),

N\ Analog-to-Digital Converters (ADCs)

@ Product introduction

The NSAD1148/NSAD1147/NSAD1146 are low power, low noise, 16-bit, delta-sigma(A-X), analog-to-digital converters (ADCs). The device
contains a cpacitive programmable gain amplifier (cpacitive PGA), with gains of 1, 2, 4, 8, 16, 32, 64 and 128, which allows to achieve
rail-to-rail common-mode input range for all gains. These ADCs feature configurable digital filters with low!( latency conversion and can
achieve 50 Hz and 60 Hz simultaneous rejections.

The NSAD114x family have high level of integration. The device integrates a high accuracy, low-drift, 2.048-V bandgap reference, two
independent programmable excitation current sources (IDACs) which allow for RTD excitation. supports up to 12 inputs that can be connected
to PGA in any combination for design flexibility. In addition, these devices include features such as sensor burn-out detection, biasing voltage
for thermocouple, internal temperature sensor and up to 8 general-purpose 1/Os.

@ Product feature

O Integrated capacitive PGA with programmable gain (1 to
128), achieves rail-to-rail input range for all gains

O Low-latency (single cycle settling) filter options

O Simultaneous 50Hz and 60Hz rejection at data rate 2.5Hz,
5Hz, 10Hz, 20Hz in low-latency filter option Up to 8 general-purpose I/Os

O Two independent internal excitation current source with Analog Supply: Unipolar (3~5 V) or Bipolar
range 50uA to 1500uA (#1.5~+2.5V)

Internal 4.096MHz oscillator with +1% accuracy
Internal Temperature Sensor with 1% accuracy
System monitors

Self offset and system calibration

@
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O Internal 2.048V bandgap reference with +0.02% initial O Digital Supply: 3V to 3.6V
accuracy and 3 ppm/°C temperature drift
@ Functional block diagram @ Package
REFN1/ REFP1 VREF VREF REFNO/ REFPO/
AVDD AINIL AINIO OUT COM GPIO1  GPIOO
RESET
DOUT/DRDY
Interface START
And Control DIN
AINO/10UT SEer'ﬁle, DOUT/DRDY
AINV1OUT REF MUX FIFO CSN
AIN2IGPIO2/10UT ek
AAIN3/GPIO3/10UT
AIN4/GPIO3/10UT l
Input MUX
AIN5/GPIO4/10UT Matrix
»b Digital
AIN6/GPIOS5/10UT Filter
AIN7/GPIOB/10UT @
L)
&
{ \Vj { DGND
ES oot four
@ Application
i
N \
Temperature measurement Pressure measurement Factory Automation and Instrumentation
(RTD, Thermocouples) Industrial process control
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NSAD1249/NSAD1248/NSAD1247/NSAD1246: 24-bit, Delta-Sigma(A-E),

N Analog-to-Digital Converters (ADCs)

@ Product introduction

The NSAD1249/NSAD1248/NSAD1247/NSAD 1246 are low power, low noise, 24-bit, delta-sigma(A-%), analog-to-digital converters (ADCs).
The device contains a cpacitive programmable gain amplifier (cpacitive PGA), with gains of 1, 2, 4, 8, 16, 32, 64 and 128, which allows to
achieve rail-to-rail common-mode input range for all gains. These ADCs feature configurable digital filters with low-latency conversion and can
achieve 50 Hz and 60 Hz simultaneous rejections.

The NSAD124x family have high level of integration. The device integrates a high accuracy, low-drift, 2.048-V bandgap reference, two
independent programmable excitation current sources (IDACs) which allow for RTD excitation. supports up to 12 inputs that can be connected
to PGA in any combination for design flexibility. In addition, these devices include features such as sensor burn-out detection, biasing voltage
for thermocouple, reference monitor, PGA rail detection circuits, internal temperature sensor and up to 8 general-purpose 1/Os.

@ Product feature

O Integrated capacitive PGA with programmable gain (1 to 128), O Internal 4.096MHz oscillator with +1% Accuracy
achieves rail-to-rail input range for all gains O Internal Temperature Sensor with +1% accuracy
O SINC3 and low-latency (single cycle settling) filter options O System monitors and fault detection circuits
O Simultaneous 50Hz and 60Hz rejection at data rate 2.5Hz, 5Hz, O Self offfset and system calibration
10Hz, 20Hz in low-latency filter option O Up to 8 general-purpose 1/0Os
O Two independent internal excitation current source with range O SPlinterface with optional CRC
10uA to 2000uA O Analog Supply: Unipolar (3~5 V) or Bipolar
O Internal 2.048V bandgap reference with +£0.02% initial accuracy (#1.5~+2.5V)
and 3 ppm/°C temperature drift O Digital Supply: 3V to 3.6V
@ Functional block diagram @ Package
aoo i Ao oot com ot Groo
;Esuf/rDRDV
A Contol ot
AINO/10UT SE‘;&%';E, ggW/DRDV
AINL/10UT REF MUX FIFO CSN
AINZIGPIO2/10UT E=
AIN3/GPIO3/10UT
AAIN4/GPIO3/10UT I
AINS/GPIO4/10UT I"';\:I‘;I’:;Jx
Digital
AAIN6/GPIOS/10UT Filter
AIN7/GPIO6/10UT
\n‘ljegga\ CLK
A lour oot
@ Application
@
——
== N
Temperature measurement Pressure measurement Factory Automation and Instrumentation
(RTD, Thermocouples) Industrial process control
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Fluxgate Sensor Conditioning Chips

Resistance Mismatch | Peak Current in Vos (max at | dVos/dT Gain Error Temperature
OPN Rating |[Package| VCC Between IS1 and | COMPENSATION 25°C) (mV) | (typ)(uV/C) | (MH2) (max at 25°C) | drift of reference Features
V) 1S2(Typ) (ppm) LOOP (mA) (%) (Typ) (PPM/°C%)

EXTERNAL HIGH-POWER
DRIVER OPTION,
NSDRV401-DQCCR Industrial QFN-20  Active . . . BUILT-IN DEGAUSS
SYSTEM, EXTENSIVE
FAULT DETECTION

Fluxgate Sensor -
Conditioning Chips




NSDRV401: Sensor Signhal Conditioning IC for

Closed-Loop Magnetic Current Sensor
[N\

@ Product introduction

The NSDRV401 is an integrated circuit chip designed to control and process signals from magnetic current sensors. It is primarily used for
accurately monitoring and measuring alternating current (AC) and direct current (DC). The NSDRV401 can adapt to different current sensors,
with the probe frequency range between 250kHz and 550kHz.

The NSDRV401 provides an excitation signal for the magnetic field probe, enabling it to detect changes in the magnetic field. It processes the
signal from the probe and provides an analog output voltage signal proportional to the primary winding current. It features high-resolution,
low-temperature drift measurement performance, making it suitable for applications that require high precision. It supports a wide bandwidth
range for various frequency current monitoring. Additionally, it includes overload and fault detection functions, as well as transient noise
suppression, to enhance the reliability of measurements and detections.

@ Product feature @ Package

Single Supply: 5V

Excellent DC Precision
High-Resolution, Low-Temperature Drift
Built-In Degauss System

Extensive Fault Detection

Wide System Bandwidth
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@ Functional block diagram

IS1 12 PWM+ PWM- GAIN CCDIAG ICOMP1  ICOMP2 IAIN- 1AIN+
—N

I
3
B Integrator 2
DRV+Sense ° <
Filter b
H-Bridge OR
E o
vouT
REFI

DEMAG 4—@
’ 25V
Logic: Timing, Error Detection, Demag
o o rero

e |
GND1 VDD1 VDD2 GND2
@ Application
— V4 E E i:}
Sensor module Photovoltaic Frequency and Motor Drive System Power
Systems Voltage Inverters Controllers Consumption
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High-Voltage General
Purpose Operational
Amplifiers




High-Voltage General Purpose Operational Amplifiers

. Number of | Operating Ig (typ at 25°C) | Vos (max at dVos/dT Slew Rate Isc(mA)(source)
aEel | VEiEgE) (BA) 2570)(mv) | (yp)uvic) | CBP (M) (Vips) at 25°C typ
175 B3] 35 12 0.5 30

LM2902-DSPKR Industrial SOP14 4 3~36

LM2902-DTSKR Industrial TSSOP14 4 3~36 175 3 35 12 05 30
LM2902Q-Q1SPKR Automotive SOP14 4 3~36 175 3 35 12 0.5 30
LM2902Q-Q1TSKR Automotive TSSOP14 4 3~36 175 3 35 12 05 30
LM2904-DSPR Industrial SOP8 2 3~36 175 3 35 12 0.5 30
LM2904-DMSR Industrial MSOP8 2 3~36 175 3 35 12 05 30
LM2904Q-Q1SPR Automotive SOP8 2 3~36 175 3 35 12 0.5 30
LM2904Q-QIMSR Automotive MSOP8 2 3~36 175 3 35 12 05 30
LM321-DSTAR Industrial SOT23-5 1 3~36 175 3 35 12 0.5 30
LM324-DSPKR Industrial SOP14 4 3~36 175 3 35 12 05 30
LM324-DTSKR Industrial TSSOP14 4 3~36 175 3 35 12 0.5 30
LM358-DSPR Industrial SOP8 2 3~36 175 3 35 12 0.5 30
LM358-DMSR Industrial MSOP8 2 3~36 175 3 35 12 0.5 30
NSOPA082-DSPR Industrial SOP8 2 4.5~36 1260 25 1 6 40 32
NSOPA082-DMSR Industrial MSOP8 2 4.5~36 1260 25 1 6 40 32
NSOPA084-DSPKR Industrial SOP14 4 4.5~36 630 25 1 6 40 32
NSOPA084-DTSKR Industrial TSSOP14 4 4.5~36 630 25 1 6 40 32
NSOPA9011-DSPR Industrial SOP8 1 2.7~40 120 18 18 1 2 65
NSOPA9011-DSTAR Industrial SOT23-5 1 2.7~40 120 18 18 1 2 65
NSOPA9011-Q1SPR Automotive SOP8 1 2.7~40 120 18 18 1 2 65
NSOPA9011-Q1STAR Automotive SOT23-5 1 2.7~40 120 18 18 1 2 65
NSOPA9012-DMSR Industrial MSOP8 2 2.7~40 120 18 18 1 2 65
NSOPA9012-DSPR Industrial SOP8 2 2.7~40 120 18 18 1 2 65
NSOPA9012-Q1MSR Automotive MSOP8 2 2.7~40 120 18 18 1 2 65
NSOPA9012-Q1SPR Automotive SOP8 2 2.7~40 120 18 18 1 2 65
NSOPA9014-DSPKR Industrial SOP14 4 2.7~40 120 18 18 1 2 65
NSOPA9014-DTSKR Industrial TSSOP14 4 2.7~40 120 18 18 1 2 65
NSOPA9014-Q1SPKR Automotive SOP14 4 2.7~40 120 18 18 1 2 65
NSOPA9014-Q1TSKR Automotive TSSOP14 4 2.7~40 120 18 18 1 2 65
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. Number of
‘
1

NSOPA9051-DSPR

NSOPA9051-DSTAR

NSOPA9051-Q1SPR

NSOPA9051-Q1STAR

NSOPA9052-DMSR

NSOPAQ052-DSPR

NSOPA9052-Q1MSR

NSOPA9052-Q1SPR

NSOPA9054-DSPKR

NSOPA9054-DTSKR

NSOPA9054-Q1SPKR

NSOPA9054-Q1TSKR

NSOPA9101-DSPR

NSOPA9101-DSTAR

NSOPA9101-Q1SPR

NSOPA9101-Q1STAR

NSOPA9102-DMSR

NSOPA9102-DSPR

NSOPA9102-Q1IMSR

NSOPA9102-Q1SPR

NSOPA9104-DSPKR

NSOPA9104-DTSKR

NSOPA9104-Q1SPKR

NSOPA9104-Q1TSKR

Industrial

Industrial

Automotive

Automotive

Industrial

Industrial

Automotive

Automotive

Industrial

Industrial

Automotive

Automotive

Industrial

Industrial

Automotive

Automotive

Industrial

Industrial

Automotive

Automotive

Industrial

Industrial

Automotive

Automotive

SOP8

SOT23-5

SOP8

SOT23-5

MSOP8

SOP8

MSOP8

SOP8

SOP14

TSSOP14

SOP14

TSSOP14

SOP8

SOT23-5L

SOP8

SOT23-5L

MSOP8

SOP8

MSOP8

SOP8

SOP14

TSSOP14

SOP14

TSSOP14

4

4

Operating

Voltage(V)

2.7~40

2.7~40

2.7~40

2.7~40

2.7~40

2.7~40

2.7~40

2.7~40

2.7~40

2.7~40

2.7~40

2.7~40

2.7~40

2.7-40

2.7~40

2.7~40

2.7~40

2.7~40

2.7~40

2.7~40

2.7~40

2.7~40

2.7~40

2.7~40

Ig (typ at 25°C)

(WA)

540

540

540

540

540

540

540

540

540

540

540

1700

1700

1700

1700

1700

1700

1700

1700

1700

1700

1700

1700
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Vos (max at

25°C) (mV)

12

12

12

12

12

12

12

12

12

2

12

12

12

12

12

2

12

12

12

12

12

1%

12

dVos/dT Slew Rate
GBP (MHz
05 6 11

0.5

0.5

05

0.5

05

0.5

0.5

0.5

05

0.5

05

0.3

0.3

0.3

0.3

0.3

0.3

0.3

0.3

0.3

0.3

0.3

0.3

116

116

116

116

116

116

116

116

116

116

116

116

11

11

11

11

11

11

11

11

11

11

11

35

35

35

35

35

35

35

35

35

35

35

35

Isc(mA)(source)

at 25°C typ

85

85

85

85

85

85

85

85

85

85

85

50

50

50

50

50

50

50

50

50

50

50

50



NSOPA901x/NSOPA901xQ: High Voltage

N General Purpose Operational Amplifiers

@ Product introduction

The NSOPA901x/NSOPA901xQ series is a family of high voltage (40 V) general purpose operational amplifiers. These devices offer
exceptional DC precision and AC performance, including rail-to-rail input/output, low offset (300 WV, typical), low offset drift (+1.8 uV/°C,
typical), low noise (22 nV/VHz and 14 pVPP), and 1MHz bandwidth.

The NSOPA901x family of op amps is available in standard packages (SOT-23, MSOP, SOP, and TSSOP), and is specified from -40°C to
125°C.

@ Product feature

O Wide supply: +1.35Vto +20V, 2.7 Vto 40 V O Robust EMIRR performance: EMI/RFI filters on input and
O Low offset voltage: 300uV typ. supply pins

O Low offset voltage drift: +1.8 uV/°C typ. o Differential and common-mode input voltage range to

O Low quiescent current: 140 pA per amplifier supply rail pulse-friendly/comparator inputs 1 Amplifier

O Unity-gain stable operates with differential inputs up to supply rail 2 Amplifier
O AEC-Q100 qualified for automotive applications can be used in open-loop or as comparator

O Gain-bandwidth product: 1 MHz O Extended temperature range: —40°C to 125°C

O Slew rate: 2 V/us typ.

@ Functional block diagram @ Package

=
( V+ V- h
IN1- -NCH Class AB P
EMI Output
H Input Control and OouT1
IN1+ Filter I +Stage I I current limit Stage
Slew
Boost
I\ J
@ Application

I\

£  {of [FH e

Multiplexed Test and measurement ADC driver amplifiers ~ SAR ADC reference Programmable High-side and
data-acquisition equipment buffers logic controllers  low-side current
systems sensing
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NSOPA905x/NSOPA905xQ: High Voltage

N General Purpose Operational Amplifiers

@ Product introduction

The NSOPA905x/NSOPA905xQ series is a family of high voltage (40 V) general purpose operational amplifiers. These devices offer
exceptional DC precision and AC performance, including rail-to-rail input/output, low offset (£200 uV, typical), low offset drift (0.5 uVv/°C,
typical), low noise (10.5 nV/YHz and 6 uVPP), and 6MHz bandwidth.

The NSOPA905x family of op amps is available in standard packages (SOT-23, MSOP, SOP, and TSSOP), and is specified from -40°C to
125°C.

@ Product feature

O Wide supply: £1.35Vto +20V, 2.7 Vto 40 V O Robust EMIRR performance: EMI/RFI filters on input and

O Low offset voltage: 200uV typ supply pins fan
O Low offset voltage drift: £0.5 pV/°C typ o Differential and common-mode input voltage range to ;?_,
O Low quiescent current: 550 YA per amplifier supply rail pulse-friendly/comparator inputs 1 Amplifier g
O Unity-gain stable operates with differential inputs up to supply rail 2 Amplifier %.
O AEC-Q100 qualified for automotive applications can be used in open-loop or as comparator

O Gain-bandwidth product: 6 MHz O Extended temperature range: —40°C to 125°C

O High slew rate: 12 V/us typ

@ Functional block diagram @ Package

=
( V+ V- h
ESD
IN1- -NCH Class AB P
EMI Output
: Input Control and OouT1
IN1+ Filter L L L current Iimit Slage
ESD
Slew
Boost
_ J
@ Application

I\

£  {of [FH e

Multiplexed Test and measurement ADC driver amplifiers ~ SAR ADC reference Programmable High-side and
data-acquisition equipment buffers logic controllers  low-side current
systems sensing
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NSOPA910x/NSOPA910xQ: High Voltage

N General Purpose Operational Amplifiers

@ Product introduction

The NSOPA910x/NSOPA910xQ series is a family of high voltage (40 V) general purpose operational amplifiers. These devices offer
exceptional DC precision and AC performance, including rail-to-rail input/output, low offset (200 pV, typical), low offset drift (0.3 pV/°C,typi-
cal), low noise (10.5 nV/YHz and 4.5 pVPP), and 11.6MHz bandwidth.

The NSOPA910x of op amps is available in standard packages (SOT-23, MSOP, SOP, and TSSOP), and is specified from -40°C to 125°C.

@ Product feature

O Wide supply: +1.35Vto +20V, 2.7 Vt0 40 V O Robust EMIRR performance: EMI/RFI filters on input and
O Low offset voltage: 200uV typ supply pins

O Low offset voltage drift: +1.3 uV/°C typ O Differential and common-mode input voltage range to

O Quiescent current: 2.5 mA per amplifier supply rail Pulse-friendly/comparator inputs 1 Amplifier

O Unity-gain stable operates with differential inputs up to supply rail 2 Amplifier
O AEC-Q100 qualified for automotive applications can be used in open-loop or as comparator

O Gain-bandwidth product: 11.6 MHz O Extended temperature range: —40°C to 125°C

O High slew rate: 35 V/us typ

@ Functional block diagram @ Package

L |
(" V+ V- h
ESD
IN1- Class AB P
EMI Output
- Control and ouT1
INL+ Filter I current limit SEER
Slew
Boost
L J
IEEEENN ]
@ Application

e

£  fof [FH e

Multiplexed Test and measurement ADC driver amplifiers ~ SAR ADC reference Programmable High-side and
data-acquisition equipment buffers logic controllers  low-side current
systems sensing
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NSOPAO08Xx: 36V General-purpose Operational Amplifier

@ Product introduction

The NSOPA082/NSOPA084 provide industry-leading performance .
These devices provide outstanding value for cost-sensitive applications, with features including low offset (0.5mV, typical), high slew rate

(30V/ps), and common-mode input to the positive supply. High ESD (2kV, HBM), integrated EMI and RF filters, and operation across the full
—40°C to 125°C enable the NSOPA082/NSOPA084 devices to be used in the most rugged and demanding applications.

@ Product feature

O High slew rate: 30 V/us typ O Low input bias and offset currents
O Unity-gain bandwidth: 6 MHz O Low noise: e = 15 nV/AHz (typ) at 10 kHz w
O Low offset voltage: 0.5 mV typ O Output short-circuit protection <§
O Low offset voltage drift: 1 pv/°c typ O Low total harmonic distortion: -105 dB typ 2
O Low power consumption: O Pulse friendly/comparator input QQJ
600 pA/ch typ @ NSOPA084 O Amplifier can be used in open-loop or as comparator =)
1200 pA/ch typ @ NSOPA082 O Wide supply voltage: +2.25Vto+18V, 4.5V to 36 V
O High common-mode rejection (CMRR): 109 dB O RoHS and REACH Compliance
Wide common-mode and differential voltage ranges
Common-mode input voltage range includes V+
@ Functional block diagram @ Package

e = N
V+ V-
ESD.
36V
[ EMI | Pulse CC'aSSIAB 4[] output ouT
INT+ Filter || friendly ontroland | | giage
Eront End current limit
ESD
Slew
Boost
S J
@ Application
j (1] —
E f = : =
- (1] —
General-purpose Power control and Active filters Industrial/ Data acquisition
amplification monitoring process control
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LM321/LM358/LM324: High-Voltage, Low-Cost,

N General-Purpose Industrial Operational Amplifiers

@ Product introduction

The LM321/LM358/LM324v series comprises a family of high-voltage (36V), general-purpose, low-cost operational amplifiers. Devices within
this series exhibit excellent DC precision and AC performance, encompassing rail-to-rail output capability, an input common-mode voltage
range extending to V-, low offset voltage (+300 pV, typ.), low offset voltage drift (+1 uV/°C, typ.), a 1 MHz gain-bandwidth product, and a 2 VV/u
s slew rate. To ensure immunity against interference in industrial and automotive application scenarios, this series has been specifically
optimized with high AC power supply rejection ratio (PSRR) characteristics, effectively maintaining high-frequency power supply noise
rejection capability. The LM321/LM358/LM324 series operational amplifiers are available in standard package configurations (including
SOT-23, MSOP, SOP, and TSSOP) and operate over a temperature range of -40°C to 125°C.

@ Product feature

O Power supply voltage: 2 V to 36 V O Excellent EMIRR performance: EMI/RFI filters
O Low supply current: 600 pA on input and power supply pins

O Gain-bandwidth product: 1 MHz O Low quiescent current: 140 pA per channel

O Low offset voltage: 300 pV (typ.) O Input common-mode range: 0 to VCC-1.5

O Slew rate: 2 V/ps (typ.) O Compatible with pulse/comparator inputs

O Low offset voltage drift: £1 pV/°C (typ.) O High PSRR at high frequencies

O Input pins without clamp diodes connected to VDD O Temperature range: —40°C to 125°C

@ Package

O SO0T23-5, SOP8, MSOP8, SOP14, TSSOP14

@ Application
Power Delivery: Industry:
UPS/Power module/ Inverter/Servo/PLC/
Solar inverter Motor driver/ Applicances
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[\

LM2904/LM2902/LM2904Q/LM2902Q: High-Voltage, Low-Cost,
Industrial/Automotive-Grade General-Purpose Operational Amplifiers

@ Product introduction

The LM2904/LM2902/LM2904Q/LM2902Q series comprises a family of high-voltage (36V), general-purpose, low-cost operational amplifiers.
Devices within this series exhibit excellent DC precision and AC performance, encompassing rail-to-rail output capability, an input
common-mode voltage range extending to V-, low offset voltage (+300 pV, typ.), low offset voltage drift (+1 puV/°C, typ.), a 1 MHz gain-band-
width product, and a 2 V/us slew rate. To ensure immunity against interference in industrial and automotive application scenarios, this series
has been specifically optimized with high AC power supply rejection ratio (PSRR) characteristics, effectively maintaining high-frequency power
supply noise rejection capability. The LM2904/LM2902/LM2904Q/LM2902Q series operational amplifiers are available in standard package
configurations (including SOT-23, MSOP, SOP, and TSSOP) and operate over a temperature range of -40°C to 125°C.

@ Product feature

O OO O0OO0OO0OO0Oo

@ Package

Power supply voltage: 2 V to 36 V

Low supply current: 600 A

Gain-bandwidth product: 1 MHz

Low offset voltage: 300 pV (typ.)

Slew rate: 2 V/us (typ.)

Low offset voltage drift: +1 pVv/°C (typ.)

Input pins without clamp diodes connected to VDD
Excellent EMIRR performance: EMI/RFI filters on input
and power supply pins

O SOT23-5, SOP8, MSOP8, SOP14, TSSOP14

Low quiescent current: 140 pA per channel
Input common-mode range: 0 to VCC-1.5
Compatible with pulse/comparator inputs
High PSRR at high frequencies
Temperature range: —40°C to 125°C
Compliant with AEC-Q100 automotive
applications certification

O O OO0 OO

@ Application

£}

Power Delivery:
UPS/Power module/
Solar inverter

Industry:
Inverter/Servo/PLC/
Motor driver/ Applicances

=

Auto:
BMS/OBC /Motor driver
/PTC
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Low-Voltage General Purpose Operational Amplifiers

carg | wiage | S| romng | MOBAISO) | ey | OOT | oo g | Sowite | elrateons
NSOPA6101-DSCAR Industrial SC70-5 1 25~55V 1.8 5 0.05 10 6 85
NSOPA6101-DSTAR Industrial SOT23-5 1 2.5~5.5V 1.8 5 0.05 10 6 85
NSOPA6101-Q1SCAR Automotive SC70-5 1 25~55V 1.8 5 0.05 10 6 85
NSOPA6101-Q1STAR Automotive SOT23-5 1 2.5~5.5V 1.8 5 0.05 10 6 85
NSOPA6102-DMSR Industrial MSOP8 2 25~55V 1 5 0.05 10 6 85
NSOPA6102-DSPR Industrial SOP8 2 2.5~55V 1 5 0.05 10 6 85
NSOPA6102-Q1IMSR Automotive MSOP8 2 25~55V 1 5 0.05 10 6 85
NSOPA6102-Q1SPR Automotive SOP8 2 2.5~5.5V 1 5 0.05 10 6 85
NSOPA6104-DSPKR Industrial SOP14 4 25~55V 1 5 0.05 10 6 85
NSOPA6104-DTSKR Industrial TSSOP14 4 2.5~55V 1 5 0.05 10 6 85
NSOPA6104-Q1SPKR Automotive SOP14 4 25~55V 1 5! 0.05 10 6 85
NSOPA6104-Q1TSKR Automotive TSSOP14 4 2.5~5.5V 1 5 0.05 10 6 85
NSOPA8011-DSCAR Industrial SC70-5 1 1.8~5.5 77 0.55 0.7 15 2 63
NSOPA8011-DSTAR Industrial SOT23-5 1 1.8~5.5 77 0.55 0.7 15 2 63
NSOPA8011-Q1SCAR Automotive SC70-5 1 1.8~5.5 77 0.55 0.7 15 2 63
NSOPA8011-Q1STAR Automotive SOT23-5 1 1.8~5.5 77 0.55 0.7 15 2 63
NSOPA8012-DMSR Industrial MSOP8 2 1.8~5.5 77 0.55 0.7 15 2 63
NSOPA8012-DSPR Industrial SOP8 2 1.8~5.5 77 0.55 0.7 15 2 63
NSOPA8012-Q1IMSR Automotive MSOP8 2 1.8~5.5 77 0.55 0.7 15 2 63
NSOPA8012-Q1SPR Automotive SOP8 2 1.8~5.5 77 0.55 0.7 15 2 63
NSOPA8014-DSPKR Industrial SOP14 4 1.8~5.5 77 0.55 0.7 15 2 63
NSOPA8014-DTSKR Industrial TSSOP14 4 1.8~55 77 0.55 0.7 15 2 63
NSOPA8014-Q1SPKR Automotive SOP14 4 1.8~5.5 77 0.55 0.7 15 2 63
NSOPA8014-Q1TSKR Automotive TSSOP14 4 1.8~55 77 0.55 0.7 15 2 63
NSOPA8052-DMSR Industrial MSOP8 2 1.8~5.5 360 2.1 0.5 5| 14 48
NSOPA8052-DSPR Industrial SOP8 2 1.8~55 360 21 05 5 14 48
NSOPA8052-Q1IMSR Automotive MSOP8 2 1.8~5.5 360 2.1 0.5 5 14 48
NSOPA8052-Q1SPR Automotive SOP8 2 1.8~55 360 21 05 5 14 48
NSOPA8054-DSPKR Industrial SOP14 4 1.8~5.5 360 2.1 0.5 5| 14 48
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Package

Number
of channels

Operating
Voltage(V)

Iq (typ at 25°C)
(1Y)

Vos
(max at 25°C)

dVos/dT
(typ)(uV/C)

GBP (MHz)

Slew rate
(Vlus)

Isc(mA)(source)
at 25°C typ

NSOPA8054-DTSKR

NSOPA8054-Q1SPKR

NSOPA8054-Q1TSKR

NSOPA8101-DSCAR

NSOPA8101-DSTAR

NSOPA8101-Q1SCAR

NSOPA8101-Q1STAR

NSOPA8102-DMSR

NSOPA8102-DSPR

NSOPA8102-Q1IMSR

NSOPA8102-Q1SPR

NSOPA8104-DSPKR

NSOPA8104-DTSKR

NSOPA8104-Q1SPKR

NSOPA8104-Q1TSKR

Industrial

Automotive

Automotive

Industrial

Industrial

Automotive

Automotive

Industrial

Industrial

Automotive

Automotive

Industrial

Industrial

Automotive

Automotive

TSSOP14

SOP14

TSSOP14

SC70-5

SOT23-5

SC70-5

SOT23-5

MSOP8

SOP8

MSOP8

SOP8

SOP14

TSSOP14

SOP14

TSSOP14

ILEFERE

1.8~-55

ILEFEBE

1.8~55

ILEFEE

1.8~-55

ILEFEE

1.8~55

1.8~5.5

1.8~-55

1.8~5.5

1.8~-55

1LE=25

1.8~55

1LE=35

360

360

360

1020

1020

1020

1020

510

510

510

510

510

510

510

510
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(mV)

21

2.1

21

19

19

19

19

1.9

19

19

1.9

1.9

L&)

1.9

11L&

05

0.5

05

0.5

05

0.5

05

0.5

0.5

0.5

0.5

0.5

0.5

0.5

05

10

10

10

10

10

10

10

10

10

10

10

10

14

14

14

20

20

20

20

20

20

20

20

20

20

20

20

48

48

48

54

54

54

54

54

54

54

54

54

54

54

54



NSOPA801x/NSOPA801xQ: Low Voltage, General Purpose,

Low-power Operational Amplifiers

@ Product introduction

The NSOPA801x/NSOPA801xQ series is a low voltage (1.8 V to 5.5 V), general purpose, low-power operational amplifiers (op amps) with
rail-to-rail input and output swing capabilities. These op amps provide a cost-effective solution for low-voltage operation and application where
high capacitive-load drive are required. The capacitive-load drive of the NSOPA801x/NSOPA8B01xQ series is 1nF, and the resistive open-loop
output impedance makes stabilization easier with much higher capacitive loads. The robust design of the NSOPA801x/NSOPA801xQ series
simplifies circuit design. The op amps feature unity-gain stability, an integrated RFI and EMI rejection filter, and no-phase reversal in overdrive
conditions. Micro-size packages, such as SC70-5, along with industry-standard packages such as SOT23-5L, SOP, MSOP, and TSSOP
packages.

@ Product feature

(%))
&
O Supply voltage range: 1.8V to 5.5V O Low broadband noise: 22 nV/\Hz (typical) g
O Rail-to-rail input and output O Low input bias current: 5 pA (typical) 6
O Low input offset voltage: +0.55 mV (typical) O Low quiescent current: 78 PA/Ch (typical) g
O Gain-bandwidth product: 1.5 MHz O Internal RFI and EMI filter >
O Unity-gain stable O Extended temperature range: —40°C to 125°C
O AEC-Q100 qualified for automotive applications
@ Functional block diagram @ Package
s L N
V+ V-
ESD
IN1- EMI -NCH Class AB - Output
INLs Fiter || [t >T [ Contoland ||, ‘Srage out
ESD
Slew
Boost
- J
@ Application
Sensor signal Power Delivery: UPS/ Inverter/Servo/ Low-side current ASIC Input or
conditioning Power module/Solar PLC/Motor driver sensing Output Amplifiers
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NSOPA805x/NSOPA805xQ: Low Voltage, General Purpose,

Low-power Operational Amplifiers

@ Product introduction

The NSOPA8B05x/NSOPA805xQ series is a low voltage (1.8 V to 5.5 V), general purpose, low-power operational amplifiers (op amps) with
rail-to-rail input and output swing capabilities. These op amps provide a cost-effective solution for low-voltage operation and application where
high capacitive-load drive are required.The capacitive-load drive of the NSOPA805x/NSOPA805xQ series is 1nF, and the resistive open-loop
output impedance makes stabilization easier with much higher capacitive loads. The robust design of the NSOPA805x/NSOPA805xQ series
simplifies circuit design. The op amps feature unity-gain stability, an integrated RFI and EMI rejection filter, and no-phase reversal in overdrive
conditions. Micro-size packages, such as SC70-5, along with industry-standard packages such as SOT23-5L, SOP, MSOP, and TSSOP
packages.

@ Product feature n
Q
O Supply voltage range: 1.8V to 5.5V O Low broadband noise: 16 nV/AHz (typical) B
O Rail-to-rail input and output O Low input bias current: 5 pA (typical) 0
0
O Low input offset voltage: +0.35 mV (typical) O Low quiescent current: 360 HA/Ch (typical) D
=
O Gain-bandwidth product: 5 MHz O Internal RFI and EMI filter
O Unity-gain stable O Extended temperature range: —40°C to 125°C
O AEC-Q100 qualified for automotive applications
@ Functional block diagram @ Package
e —u R
V+ V-
ESD
IN1- -NCH Class AB =
EMI Output
INL+ Fier || S [ 1 Contoland | 1, Stage our
ESD
. PCH
Slew
Inout
%/ Boost T
& v
@ Application
Sensor signal Power Delivery: UPS/ Inverter/Servo/ Low-side current ASIC Input or
conditioning Power module/Solar PLC/Motor driver sensing Output Amplifiers
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NSOPA810x/NSOPA810Q: Low Voltage, General Purpose,

Low-power Operational Amplifiers

@ Product introduction

The NSOPA810x/NSOPA810Q series is a low voltage (1.8 V to 5.5 V), general purpose, low-power operational amplifiers (op amps) with
rail-to-rail input and output swing capabilities. These op amps provide a cost-effective solution for low-voltage operation and application where
high capacitive-load drive are required. The capacitive-load drive of the NSOPA810x/NSOPA810Q series is 1nF, and the resistive open-loop
output impedance makes stabilization easier with much higher capacitive loads. The robust design of the NSOPA810x/NSOPA810Q series
simplifies circuit design. The op amps feature unity-gain stability, an integrated RFI and EMI rejection filter, and no-phase reversal in overdrive
conditions. Micro-size packages, such as SC70-5, along with industry-standard packages such as SOT23-5L, SOP, MSOP, and TSSOP
packages.

@ Product feature

(%))
&
O Supply voltage range: 1.8V to 5.5V O Low broadband noise: 12 nV/AHz (typical) g
O Rail-to-rail input and output O Low input bias current: 5 pA (typical) 6
O Low input offset voltage: £0.3 mV (typical) O Low quiescent current: 765 JA/Ch (typical) g
O Gain-bandwidth product: 10 MHz O Internal RFI and EMI filter >
O Unity-gain stable O Extended temperature range: —40°C to 125°C
O AEC-Q100 qualified for automotive applications
@ Functional block diagram @ Package
s L B
V+ V-
ESD.
IN1- EMI -NCH Class AB o
: I e
INL+ Filter L *gt’;gte L I gli)r?gr?tl I|ar?1ﬁ + Stage eur
ESD.
_PCH
Slew
Yg‘}ﬁ/ Boost
_ J
@ Application
Sensor signal Power Delivery: UPS/ Inverter/Servo/ Low-side current ASIC Input or
conditioning Power module/Solar PLC/Motor driver sensing Output Amplifiers
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NSOPA610x/NSOPA610xQ: Low-Voltage, High-Precision,
Zero Temperature Drift Operational Amplifier

[\

@ Product introduction

The NSOPA610x/NSOPA610xQ series CMOS operational amplifiers not only feature precise performance but also exhibit fast transient
response characteristics. These devices belong to the zero-drift amplifier series utilizing proprietary chopper technology, demonstrating
extremely low offset voltage (maximum 5uV) with nearly zero drift over full operating time and wide temperature ranges, along with a
temperature drift of only 13nV/°C. Additionally, they maintain a quiescent current of just 1400pA while achieving a 10MHz gain-bandwidth
product. Equipped with rail-to-rail input/output capability and low noise characteristics, the NSOPA610x series amplifiers serve as an ideal
choice for diverse application scenarios, facilitating easier system integration design. Furthermore, these devices are optimized for low-voltage
environments, capable of stable operation within a voltage range from 2.5V (£1.75V) to 5.5V (£2.75V).

@ Product feature

O Supply voltage range: 2.5V to 5.5V O AEC-Q100 qualified for automotive applications
O Rail-to-rail input and output O Low broadband noise: 15 nV/vHz (typical)

O Low input offset voltage: 1.2 pV (typical) O Low input bias current: 5 pA (typical)

O Offset voltage drift: 0.013 nV/° C O Low quiescent current: 1400 pA/Ch (typical)

O Gain-bandwidth product: 10 MHz O Internal RFI and EMI filter

O Unity-gain stable O Extended temperature range: —40°C to 125°C
@ Package
@ Application

Sensor signal Power Delivery: UPS/ Inverter/Servo/ Low-side current ASIC Input or

conditioning Power module/Solar PLC/Motor driver sensing Output Amplifiers
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Power Operational Amplifiers

: Number of | Operating | Iq (typ at 25°C) | Vos (max at dVos/dT Slew Rate | Isc(mA)(source)
VelEgE, (UA) 25 (%) (yp)(LV/C) Ser (e (e eHETE P
1 45~36 38 7 e 5i5 640

NSOPA2401-Q1TOAR Automotive TO-252-5L g 5100

NSOPA2402-Q1HTSKR Automotive HTSSOP14 2 45~36 5100 3.8 7 75 55 640

Power Operational
Amplifiers SRR
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NSOPA240xQ: Automotive Operational Amplifier with High

N Current Output for Resolver Drive

@ Product introduction

The NSOPA2401Q/NSOPA2402Q are single/dual CMOS operational amplifiers combined full swing input and output. Current limiting and
over temperature detection enhance overall system robustness when driving analog signals over wires that are susceptible to faults. It outputs
typically up to 400mA of peak-to-peak current to drive low resistance load including inductance load such as angle resolver, lineout cable and
piezo actuator. In addition, it has enhanced RF noise immunity.

@ Product feature

O AEC Q-100 Quialified for Grade 1: TA from —40 °C to 125 °C O Over current alarm (NSOPA2402Q only)
O Low offset voltage: 0.6 mV (typical) O Shutdown pin for low Iq application
O High output current drive: 400mA, continuous O 9.5MHz gain bandwidth with 7.5V/us slew rate 2]
Q
O Wide power supply voltage range: 4.5V to 36V O Internal RF/EMI filter g
O Over temperature shutdown O Package: 14-pin HTSSOP, 5-pin TO252 8
O OQutput current limit E{
2
@ Functional block diagram @ Package
|
11 AR RN RS
" -
Resolver
= -
V- Typical Resolver Excitation Circuit
@ Application
Resolver-based Inverter and Motor driver Liner power booster Servo drive power
automotive applications motor control stage module

164






Current Sense Amplifiers

Input Common | Input Common . Gain drift CMRR
OPN Rating | Package (Typ) (Typ) |GBP (kHz)
(ppm/°C%)

Features

NSCSA210A PWM rejection, Negative
DSCAR Industrial ~ SC70-6 -2 28 2.7~28V 70 0.05 200 0.1 3 120 50@G=200 2 common-mode voltage
anti-damage function

PWM rejection, Negative

gg?ﬁé 210A- Industrial = SOT23-6 -2 28 2.7~28V 70 0.05 = 200 0.1 3 120 50@G=200 2 common-mode voltage
anti-damage function
NSCSA210A- PWM rejection, Negative

QISCAR Automotive  SC70-6 -2 28 2.7~28V 70 0.05 200 0.1 3 120 50@G=200 2 common-mode voltage
anti-damage function

PWM rejection, Negative

gfgf:élOA' Automotive  SOT23-6 2 28 2.7-28V 70 005 200 0.1 3 120 50@G=200 2 common-mode voltage
anti-damage function
NSCSA213A PWM rejection, Negative
DSCAR  Industrial  SC70-6 2 28 2.7-28V 70 005 50 0.1 3 120 200@G=50 2 common-mode voltage
anti-damage function
NSCSA213A PWM rejection, Negative
DSTAR " Industrial SOT23-6 -2 28 2.7~28V 70 0.05 50 0.1 3 120 200@G=50 2 common-mode voltage
anti-damage function
NSCSA213A PWM rejection, Negative
Q1SCAR " Automotive SC70-6 -2 28 2.7~28V 70 0.05 50 0.1 3 120 200@G=50 2 common-mode voltage
anti-damage function
PWM rejection, Negative
g?gf:é”* Automotive SOT23-6 2 28 2.7-28V 70 005 50 01 3 120 200@G=50 2 common-mode voltage
anti-damage function
PWM rejection, Negative
Nocan A" industial SC706 2 28 27-28V. 70 005 1200 01 3 120 100@G=100 2  common-mode voltage
anti-damage function
PWM rejection, Negative
ggﬁéﬂ%- Industrial  SOT23-6 2 28 2.7-28V 70 005 100 01 3 120 100@G=100 2 common-mode voltage
anti-damage function
PWM rejection, Negative
gfggﬁé“’* Automotive  SC70-6 2 28 2.7-28V 70 005 100 01 3 120 100@G=100 2  common-mode voltage
anti-damage function
NSCSA214A PWM rejection, Negative
O15TAR T Automotive SOT23-6 2 28 2.7-28V 70 005 100 0.1 3 120 100@G=100 2  common-mode voltage
anti-damage function
PWM rejection, Negative
328,?2215“' Industrial  SC70-6 2 28 2.7~28V 70 005 75 0.1 3 120 |125@G=75 2 | common-mode voltage
anti-damage function
PWM rejection, Negative
gfggﬁél"”*' Automotive  SC70-6 2 28 2.7~28V 70 005 75 01 3 120 125@G=75 2  gommon-mode voltage
anti-damage function
gggSAz“OAl' Industrial  SOP8 4 80 2.7-55 25 006 20 01 2 135 600@G=20 4 PWM rejection
g$g§2240A1- Industrial  TSSOP8 -4 80 27-55 25 006 20 0.1 2 135 600@G=20 4 PWM rejection
ggSSAMOAZ Industrial  SOP8 -4 80 27-55 25 006 50 0.1 2 135 550@G=50 4 PWM rejection
’;?gﬁéz“%z' Industrial  TSSOP8 -4 80 27-55 25 006 50 0.1 2 135 550@G=50 4  PWM rejection
ggggAzmAa- Industrial ~ SOP8 -4 80 2755 25 006 100 0.1 2 135 500@G=100 4 PWM rejection
3%52240/*3' Industrial  TSSOP8 -4 80 2755 25 006 100 0.1 2 135 500@G=100 4  PWM rejection
ggggAmom- Industrial  SOP8 -4 80 27-55 25 006 200 01 2 135 450@G=200 4  PWM rejection
E%F?QZAOAA- Industrial  TSSOP8 4 80 2.7-55 25 0.06 200 0.1 2 135 450@G=200 4  PWM rejection
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NSCSA240A1-
QISPR

NSCSA240A1-
QITSPR

NSCSA240A2-
Q1SPR

NSCSA240A2-
QITSPR

NSCSA240A3-
QISPR

NSCSA240A3-
QI1TSPR

NSCSA240A4-
QISPR

NSCSA240A4-
QITSPR

NSCSA285A1-
DMSR

NSCSA285A2-
DMSR

NSCSA285A3-
DMSR

NSCSA285A4-
DMSR

Rating

Automotive

Automotive

Automotive

Automotive

Automotive

Automotive

Automotive

Automotive

Industrial

Industrial

Industrial

Industrial

Package

SOP8

TSSOP8

SOP8

TSSOP8

SOP8

TSSOP8

SOP8

TSSOP8

MSOP8

MSOP8

MSOP8

MSOP8

Input Common | Input Common

80

80

80

80

80

80

80

80

76

76

76

76

2.7-5.5

2.7-55

PAGESI5]

27-55

2.7-5.5

2.7-55

PAGE5I5)

27-55

3-55

3~55

3~55

3-55

25

25

25

25

25

25

25

12

12

12

12

0.06

0.06

0.06

0.06

0.06

0.06

0.06

0.15

0.15

0.15

0.15
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20

50

50

100

100

200

200

125

20

50

100

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.2

0.2

0.2

0.2

Gain drift |[CMRR
(Typ) |GBP (kHz)

(Typ)
(ppm/°C%)

20

20

20

20

135

135

135

135

135

135

135

135

140

140

140

140

600@G=20

600@G=20

550@G=50

550@G=50

500@G=100

500@G=100

450@G=200

450@G=200

90

90

90

90

0.6

0.6

0.6

0.6

Features

PWM rejection

PWM rejection

PWM rejection

PWM rejection

PWM rejection

PWM rejection

PWM rejection

PWM rejection

Dual channel

Dual channel

Dual channel

Dual channel



[N\

NSCSA240: Current Sense Amplifier

@ Product introduction

The NSCSA240 is a high-precise, bidirectional current sense amplifier than can measure voltage drops across shunt resistors over a wide
common mode range from —4 V to 80 V, independent of the supply voltage. The high-precision current measurement is achieved through a
combination of low offset voltage (5 pV typical), small gain error (0.05%, typical) and a high DC CMRR (135 dB, typical). The NSCSA240 is
designed for high voltage, bidirectional measurements in switching systems that see large common-mode voltage transients at the device's
inputs. The enhanced PWM rejection circuitry inside the NSCSA240 ensures minimal signal disturbance at the output due to the common

mode voltage transitions at the input.

@ Product feature

Enhanced PWM Rejection

Wide Common-Mode Range: —4 V to 80 V
GBW: 450~600kHz

Excellent CMRR:

135-dB DC CMRR (Typical)

90-dB AC CMRR at 50 kHz

O Accuracy:

Gain Error: 0.05% (Typical)

Offset Voltage: +5uV (Typical)

O OO0 OO

@ Functional block diagram

Operating Temperature Range: —40°C to +125°C

Vs
|
IN-
PWM -
RShUL [N+ Rejection
+
50kQ
50kQ
[
GND
@ Application
|
@ E E \\/\,/
Power supply unit Motor controls

O Gain Options:
NSCSA240A1: 20 VIV
NSCSA240A2: 50 VIV
NSCSA240A3: 100 VIV
NSCSA240A4: 200 VIV
O AEC-Q100 qualified for automotive applications

@ Package

ouT

REF2

REF1

0

Solar inverter Telecom Equipment ~ Domain Controller
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NSCSA285: Current Sense Amplifier

[\

@ Product introduction

The NSCSA285 is a high-precise, dual channel high-side current sense amplifier than can measure voltage drops across shunt resistors over
a wide common mode range from 3 V to 76 V, independent of the supply voltage. The high precision current measurement is achieved
through a combination of low offset voltage (12 pV max), small gain error (0.05%, typical) and a high DC CMRR (140 dB, typical).The
NSCSA285 features a small signal bandwidth of up to 90kHz and excellent AC CMRR performance up to 91dB at 10kHz.

@ Product feature

O Supply Voltage: 3V to 5.5V O Gain Options:
O Wide Common-Mode Range: 3V to 76V NSCSA285A1: 12.5 VIV
O Excellent CMRR: NSCSA285A2: 20 VIV 2
140-dB DC CMRR NSCSA285A3: 50 VIV si
91-dB AC CMRR at 10 kHz NSCSA285A4: 100 VIV 9
O Accuracy: O Bandwidth: 90kHz %-
Gain Error: 0.05% (Typical) O Low Power Consumption: 600pA (Typical)
O Offset Voltage: +12 pV (Max) O Operation Temperature: -40°C to +125°
@ Functional block diagram @ Package
76V
T M1 i
o [ A3
I~ Rs1+| Rpl ~ I]L - L
Rshutt RS- | RNl +A1 |
GND'I|| RG1 RF1
76V
M2 I~
+ IEd| TA4
I~ | Rs2+| Rp2 1 ~ ]» re2 L
RShu2poo | RN2 +A2 I
oDl RG2 RF2
@ Application
(( )) T f h
mn —
Base stations and Server backplanes Energy management Industrial control
communication equipment and automation
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NSCSA21xA/NSCSA21xA-Q: Current Sense Amplifier

@ Product introduction

The NSCSA21xA-QL1 series are micropower, precision current sense amplifier with a very wide input common mode range. The
NSCSA21xA-Q1 monitors bidirectional current via the voltage across an external sense resistor. The input common mode voltage range
extends from -2V to 28V, with respect to the negative supply voltage (V-). This allows for the NSCSA21xA-QL1 to be used for both low and
high side current-sensing applications.

Four fixed gains are available: 50 V/V, 75 V/V, 100 V/V or 200 V/V. The four gain selections offer flexibility in the choice of the external
current-sense resistor. The very low +5uV (typ) input offset voltage allows small 256mV to 100mV full-scale VSHUNT voltage for very low Very

low power loss at full-current measurement.

The NSCSA21xA-Q1 series operates from a single 2.7V to 28V supply, drawing a typical of 230pA of supply current. It is specified operating

temperature range from -40°C to 125°C, and is offered in a space-saving SC70-6 package. é—g
5
@ Product feature DQJ
O NSCSA21xA-Q1: O Gain Options: 5
AEC-Q100 qualified for automotive applications NSCSA213A: 50 VIV
Temperature grade 1: TA=—-40°C to +125°C NSCSA215A: 75 VIV
O NSCSA21xA/NSCSA21xA-Q: NSCSA214A: 100 VIV
Common-Mode Range: -2V to 28V NSCSA210A: 200 VIV
Supply Voltage Range: 2.7V to 28V O SC70 Package

Low Offset Voltage: +5uV (Typical)
Gain Error: £0.02% (Typical)
Operate Current: 250pA (Typical)

@ Functional block diagram @ Package

Reference

IL=(VOUT-VREF)/Gain/Rshut

~
GND
@ Application
Battery Management Motor Controls Power-System Overcurrent and Notebook Portable and
Systems Monitors Fault Detection Computers Battery-Backup

Systems
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Comparators

Number Propagation Operating | Iq per channel | Vos (offset voltage at 25°C)

Rating Package Output type Rail-to-rail

of channels delay time (us) | Voltage(V) (typ) (mA) (max) (mV)

LM2901-DSPKR Industrial SOP14 1 Open-drain 0.3 3~36 04 25 Into V-
LM2901-DTSKR Industrial TSSOP14 1 Open-drain 0.3 3~36 04 25 Into V-
LM2901Q-Q1SPKR Automotive SOP14 1 Open-drain 0.3 3~36 04 25 Into V-
LM2901Q-Q1TSKR Automotive TSSOP14 1 Open-drain 0.3 3~36 04 25 Into V-
LM2903-DMSR Industrial MSOP8 1 Open-drain 0.3 3~36 04 25 Into V-
LM2903-DSPR Industrial SOP8 1 Open-drain 0.3 3~36 04 25 Into V-
LM2903Q-Q1MSR Automotive MSOP8 1 Open-drain 0.3 3~36 04 25 Into V-
LM2903Q-Q1SPR Automotive SOP8 1 Open-drain 0.3 3~36 04 5] Into V-
LM331-DSTAR Industrial SOT23-5 1 Open-drain 0.3 3~36 04 25 Into V-
LM339-DSPKR Industrial SOP14 1 Open-drain 0.3 3~36 04 25 Into V-
LM339-DTSKR Industrial TSSOP14 1 Open-drain 0.3 3~36 04 25 Into V-
LM393-DMSR Industrial MSOP8 1 Open-drain 0.3 3~36 04 25 Into V-
LM393-DSPR Industrial SOP8 1 Open-drain 0.3 3~36 04 25 Into V-
NSCMP3021-DSCCR Industrial SC70-5 1 Push-Pull 0.03 2~5 0.073 22 In

NSCMP3021-DSTAR Industrial SOT23-5 1 Push-Pull 0.03 2~5 0.073 22 In

NSCMP3021-Q1SCAR Automotive SC70-5 1 Push-Pull 0.03 2~5 0.073 22 In

NSCMP3021-Q1STAR Automotive SOT23-5 1 Push-Pull 0.03 2~5 0.073 22 In
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NSCMP3021/NSCMP3021Q: Rail-to-rail 1.8 V High-Speed Comparator

@ Product introduction

The NSCMP3021/NSCMP3021-Q1 comparators combine high speed (30 ns propagation delay) and low power (73 pA quiescent current) in
small packages, featuring rail-to-rail inputs, low offset voltage (2 mV typical), and strong output drive. Their delay is minimally affected by
overdrive voltage, sustaining 40 ns even at 20 mV. This fast, efficient design suits portable battery-powered devices and high-speed threshold
detection like PWM monitoring and zero-cross systems.

@ Product feature

O Power Supply Voltage: 2V to 5V O Propagation delay: 40 ns @ 20 mV overdrive (%)
O Low Supply Current: 73 pA O Propagation delay: 30 ns @ 100 mV overdrive §
O Rail to rail input and output O Wide temperature range: -40 C to 125 C 6
O Input common mode voltage range: V_--0.1,V_+ +0.1 O High ESD tolerance: 2 kV HBM, 1 kV CDM =
O Push-Pull Output for rail to rail O Automotive qualification 5
@ Package

@ Application
Engine Control Units BodyControl Modules HEV/EV Inverter and Ultrasonic Ranging ~ Occupant Detection PSU
(ECU) (BCM) Motor Control/Steering and and LIDAR

Traction Controllers
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LM331/LM393/LM339: Low-Cost, General-Purpose,

High-Voltage, Open-Drain Output Comparator

@ Product introduction

LM331/LM393/LM339 is a low-cost general-purpose comparator with wide voltage range (2-36V), 600pA quiescent current Features
open-drain output (6mA low current @1.5V VOL) for wired-AND logic, input common-mode range covering 0 to VCC-1.5V for near-ground
signal detection. Propagation delay optimizes with overdrive (1000ns@5mV, 300ns@500mV). Input/output pins lack VDD clamp diodes,
allowing input signals > supply voltage and outputs > +Vs pin. Compatible with TTL/CMOS, used in BMS, motor drivers, industrial inverters,
and PLCs.

@ Product feature

O Power Supply Voltage: 2 V to 36 V O Propagation Delay: 300 ns @ 500 mV Overdrive

O Low Supply Current: 600 pA Voltage (7))
O Input Common-Mode Voltage Range includes ground O Wide Temperature Range: -40°C to 125°C “:::
O Input Common-Mode Range: 0to VCC - 1.5 O High ESD Tolerance: 2 kV HBM, 1 kV CDM 98’
O Open-Drain Output O Inputs and outputs are free of clamp diodes g
O Low-Level Output Current: 6 MA@ VOL=15V,VID=-1V connected to VDD =
O Propagation Delay: 1000 ns @ 5 mV Overdrive Voltage

@ Package

@ Application
Power Delivery: Industry:
UPS/Power module/ Inverter/Servo/PLC/
Solar inverter Motor driver/ Applicances
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LM2901/2903/LM2901/2903Q: Low-cost, General-Purpose,

High-Voltage, Open-Drain Output, Automotive-Grade Comparator

@ Product introduction

LM2901/2903/LM2901/2903Q is a low-cost general-purpose comparator with wide voltage range (2-36V), 600pA quiescent current,
AEC-Q100 qualification for automotive/harsh use. Features open-drain output (6mA low current @1.5V VOL) for wired-AND logic, input
common-mode range covering 0 to VCC-1.5V for near-ground signal detection. Propagation delay optimizes with overdrive (1000ns@5mV,
300ns@500mV). Input/output pins lack VDD clamp diodes, allowing input signals > supply voltage and outputs > +Vs pin. Compatible with
TTL/CMOS, used in BMS, OBC, motor drivers, industrial inverters, and PLCs.

@ Product feature

w
O Power Supply Voltage: 2 V to 36 V O Propagation Delay: 300 ns @ 500 mV Overdrive %
O Low Supply Current: 600 pA Voltage 6
O Input Common-Mode Voltage Range includes ground O Wide Temperature Range: -40°C to 125°C =
O Input Common-Mode Range: 0 to VCC - 1.5 O High ESD Tolerance: 2 kV HBM, 1 kV CDM =)
O Open-Drain Output O Inputs and outputs are free of clamp diodes
O Low-Level Output Current: 6 MA@ VOL=15V,VID=-1V connected to VDD
O Propagation Delay: 1000 ns @ 5 mV Overdrive Voltage O Automotive-grade compliant (AEC-Q100 qualified)
@ Package

@ Application
Power Delivery: Industry: Auto:
UPS/Power module/ Inverter/Servo/PLC/ BMS/OBC /Motor driver
Solar inverter Motor driver/ Applicances /PTC
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Isolated RS-485 Transceiver

Common Mode | Temperature | Max Data Isolation Withstand Isolation Surge Test

Rating | MSL | Package | VDD1 (V) | VDD2 (V) Voltage Range (V) CMTI (kV/ps)

Range (°C) | Rate (Mbps) Rating | Voltage (VISO) (kVrms) | Voltage (kV)

NSI84085-DSWR  Industrial MSL3 SOW16 25~55 3~55 -7~12 -40~125 8 150 Reinforced 5 10

Isolated RS-485
Transceiver




NSI84085: High Reliability Isolated Half-Duplex RS485 Transceivers

@ Product introduction

NSI84085 is a high reliability isolated half duplex RS485 transceiver based on NOVOSENSE digital isolation technology. The NSI84085 is
safety certified by UL1577 support 3kVrms or 5kVrms insulation withstand voltages, while providing high electromagnetic immunity and low
emissions at low power consumption. The Bus pins of NSI84085 is protected from +8kV system level ESD to GND2 on Bus side. The device
feature fail-safe circuitry, which guarantees a logic-high receiver output when the receiver inputs are open or shorted. The device has a
1/8-unit-load receiver input impedance that allows up to 256 transceivers on the bus. The data rate of NSI84085 is 8Mbps. The device is slew
limited to reduce EMI and reflections with improperly terminated transmission line.

@ Product feature

(%))
O Up to 3000Vrms and 5000Vrms insulation voltage O Fail-safe protection receiver %
O Bus side power supply voltage: 3.0V to 5.5V O Up to 256 transceivers on the bus 6
O VDDL1 supply voltage: 2.5V to 5.5V O Operation temperature: -40°C ~125°C g
O High CMTI: £150kV/us O RoHS-compliant packages: SOP16(300mil), =
O High system level EMC performance: Bus Pins meet SSOP16(150mil)
IEC61000-4-2: +8kV ESD
@ Pinout & Package @ Safety certification
O UL recognition: SOP16(300mil): 5000Vrms for 1
minute per UL1577; SSOP16(150mil): 3000Vrms for
1 minute per UL1577
R O— O CQC certification per GB4943.1
T _E) O CSA component notice 5A
/IRE 4 < 13 B O DIN EN IEC 60747-17 (VDE 0884-17)
m
S 12
DE 2 1 A
<
8
D 2 |O—
@ Application
Industrial Isolated 485 Smart ammeters Security and
automation system communication system and water meters surveillance systems
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Isolated CAN Transceiver

Rating | Package | vDD1 (V) Common Mode Temperature | Max Data CMTI (kv/us) Isolation Withstand Isolation Surge Test

VDD 2(Y) | \/qjtage Range (v) | Range (°C) | Rate (Mbps) Rating | Voltage (VISO) (kvrms) | Voltage (kV)

NSI1150-DDBR Industrial DuUB8 2555 45~55 -30~+30 -40~125 5 150

Basic 3 7
NSI1150-DSPR Industrial SOP8 ZASE5I5) 45~55 -30~+30 -40~125 5 150 Basic 3 7
NSI1150-DSWR Industrial SOW16 2.5~55 45~55 -30~+30 -40~125 5 150 Reinforced 5 10
NSI1150-DSWVR  Industrial ~ SOW8 = 25~55 45~55 -30~+30 -40~125 5 150 Reinforced 5 10

Isolated CAN
Transceiver

U"
ﬂ 1
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NSI1150: Isolated CAN Transceiver

@ Product introduction

The NSI1150 is an isolated CAN transceiver which fully compatible with the ISO11898-2 standard. The NSI1150 integrated two channel digital
isolators and a high reliability CAN transceiver. The digital isolator is silicon oxide isolation based on Novosense capacity isolation technology.
The high integrated solution can help to simplify system design and improve reliability. The NSI1150 device is safety certified by UL1577
support 3 kVrms and 5kVrms insulation withstand voltages, while providing high electromagnetic immunity and low emissions. The data rate
of the NSI1150 is up to 5Mbps. The NSI1150 provides thermal protection and transmit data dominant time out function.

@ Product feature

O Fully compatible with the 1ISO11898-2 standard O High CMTI: 150kV/us
O Up to 3000Vrms/5000Vrms Insulation voltage O Low loop delay: <220ns
O Power supply voltage: VDD1: 2.5V to 5.5V; VDD2: 4.5V to 5.5V O High system level EMC performance: Enhanced L(ED
O Bus fault protection of -70V to +70V system level ESD, EFT, Surge immunity B
O Transmit data (TXD) dominant time out function O Operation temperature: -40°C~125°C §
O Qver current and over temperature protection O RoHS-compliant packages: SOW16, DUB8, SOW8 %.
O Data rate: up to 5Mbps
@ Pinout & Package @ Safety certification
O UL recognition:
SOW16: 5000Vrms for 1 minute per UL1577
DUB8: 3000Vrms for 1 minute per UL1577
SOWS8: 5000Vrms for 1 minute per UL1577
RXD 4! CANH I
N O CQC certification per GB4943.1
XD > " CANL O CSA component notice 5A
O DIN EN IEC 60747-17 (VDE 0884-17)
@ Package

@ Application
Industrial automation Isolated CAN Bus Telecom
system
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Isolated 12C

Ratin MSL | Package Serial | Serial el Max Clock Max Data | Isolation Withstand Isolation Surge Test CMTI Temperature
9 9€ | Clock | Data Frequency (MHz)| Rate (MHz) | Rating |Voltage (VISO) (kVrms)| Voltage (kV) | (kV/us) Range (°C)

NSI8200-DSPR Industrial  MSL1 ~ SOP8 2 2 Basic . 7 150 -40~125
NSI8200-DSWR Industrial  MSL2 SOW16 1 1 2 2 2 Reinforced 5) 10 150 -40~125
NSI8200-DSWWAR  Industrial MSL3 SOWW8 1 1 2 2 2 Reinforced 8 10 150 -40~125




NSI8200: High Reliability Bi-directional I2C Isolator

@ Product introduction

The NSI8200 devices are high reliability bidirectional isolators that are compatible with I°C interface. The NSI8200 devices are safety certified
by UL1577 support several withstand isolation voltages (3.75kVrms, 5kVrms), while providing high electromagnetic immunity and low
emissions at low power consumption. The I>C clock frequency of the NSI8200 is up to 2MHz, and the common-mode transient immunity
(CMTI) is up to 150kV/us. Wide supply voltage of the NSI8200 device support to connect with most digital interface directly, easy to do the
level shift. High system level EMC performance enhance reliability and stability of use.

@ Product feature @ Safety certification

Up to 5000Vrms insulation voltage O UL recognition: SOP16(300mil): 5000Vrms for 1

I2C clock rate: up to 2MHz minute per UL1577; SSOP16(150mil): 3000Vrms for L(an
Power supply voltage: 2.5V to 5.5V 1 minute per UL1577 Si
High CMTI: 150kV/us O CQC certification per GB4943.1 9
Chip level ESD: HBM: +6kV O CSA component notice 5A 2

High system level EMC performance: Enhanced system level ESD, EFT, O DIN EN IEC 60747-17 (VDE 0884-17)
Surge immunity Low power consumption: 3.35mA/ch (2 MHz)

Operation temperature: -40°C~125°C

RoHS-compliant packages: SOP8, SOW16

OO0 O0OO0OO0OO0OO0OO0OOo

@ Pinout & Package

GND, [(T] *® 6] GND,
NC [2] T5] NG
®
voD, [ 1 | } [ 8 ]vDD, VDD, [3] 14) VDD,
J: h NC 4] — ('i@ NC
SDA, [ 2 L7 ]sD [
s [ s A soaBF— _—12] spa,
scL, [3 | [,;:H /j;;h@ scL, scL, L6 [ _—rilscL,
GND, [7] [ ___| [10]eNp,
GND,[4 | = J—{ - } 5 |GND.
e ’ Nc (8] 91GND,

Figure 1.NSI18200-DSPR&
NSI8200-DSWWAR Block Diagram

@ Application

Y
R~/

{

O
O]
O]
O
O]
O]

Figure 2. NSI8200-DSWR Block Diagram

EE

Ea

I2C level Motor control

converter

Power over
Ethernet (POE)

Isolated I°C, PMBUS,
SMBUS interface applications

Power Supply
System
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SerDes

OPN Ratin P Bl Interface Bt Number of Number of Serial Video Bandwidth | Temperature | Functional
9 9 Protocol Input Channels | Output Channels | (per port) (max) (Gbps) | Range (°C) Safety

ASIL B

NLS9113-Q2QADR

NLS9116-Q2QADR

NLS9243-Q2QACR

NLS9246-Q2QACR

Automotive

Automotive

Automotive

Automotive

TQFN32

TQFN32

TQFN64

TQFN64

HSMT

HSMT

HSMT

HSMT

MIPI CSI-2

MIPI CSI-2

MIPI CSI-2

MIPI CSI-2

Serializer

Serializer

Deserializer

Deserializer

32 -40to 105

-40to 105

-40 to 105

-40t0 105

W

-

m_—
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NLS911x: CSI-2 to HSMT Serializer

@ Product introduction

The NLS911x Serializer converts MIPI D-PHY into Automotive Wired High-Speed Media Transmission (HSMT). At the same time, it sends
and receives bidirectional control channel data on the same HSMT link. HSMT link operates at a forward data rate of 2Gbps to 6.4Gbps and a
reverse data rate of 100Mbps. A standout feature is its Power-over-Cable (PoC) support, streamlining cable infrastructure by transmitting
power and data simultaneously. It integrates advanced features like 12C and SPI control ports, GPIO, and diagnostic capabilities for functional
safety, including video data error correction and line fault detection. Certified to ISO 26262 ASIL-B and AEC-Q100 Grade 2 standards.

@ Product feature

O HSMT Compliance: O Flexible General-Purpose Input/Output (GPIO): With
Auto Adapt for Changes in Channel Conditions various operational modes (_(an
Aligns with Automotive Wired High Speed Media Transmission O Functional Safety Diagnostics: si
standards ISO 26262 ASIL-B Certification 9
O High-Speed Data Transmission: CRC protection for control channels %.
Forward link at 2.0, 3.2, 4.0, or 6.4Gbps Video data error correction and retransmission
Backward link at 100Mbps O Test Pattern Generation
O MIPI CSI-2 Signal Conversion: O Advanced Diagnostic Monitoring
Transforms MIPI CSI-2 to a single HSMT link output Line fault detection
MIPI D-PHY V1.2 Receivers rated at 2.5Gbps per Lane Supply voltage monitoring
Supports any CSI-2 Data Type in Tunneling Mode O Built-in ADC and Temperature Sensor
Cyclic Redundancy Check (CRC), and Error Correction Code (ECC) O Reference Clock Output for Image Sensor
16 Virtual Channels O Crystal-Free Operation Using Reference Over Reverse
Polarity Flip and Data Lane Reassignment (RoR) Clocking
RAWS/10/12/14/16/20/24, RGB888, YUV422 8/10-bit O AEC-Q100 Grade 2 Rating: Validates performance and
O Power-over-Cable (PoC) Support: Allows for power and data over a reliability in automotive conditions.
single cable O Functions from -40°C to +105°C
@ Package

@ Application
°
NI, o @© 55 @ ©
Advanced Driver Forward-Vision Driver Monitor Driver Monitor Rear-View Systems with Multiple
Assistance Systems Camera (FVC) Systems (DMS) Systems (DMS) Camera (RVC) Synchronized
(ADAS) Systems Cameras
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NLS924x: Quad HSMT to CSI-2 Deserializer

@ Product introduction

The NLS924x Deserializer converts four Automotive Wired High-Speed Media Transmission (HSMT) serial inputs into MIPI D-PHY or C-PHY
formatted outputs. It allows bidirectional control data transmission during video transfers. The NLS924x supports up to four remote sensors via
50Q coax or shielded twisted-pair (STP) cables. Each HSMT link operates at a forward data rate of 2Gbps to 6.4Gbps and a reverse data rate
of 100Mbps. Three 12C ports can be supported redundant local and remote register access, and enabling concurrent or tunneled remote
peripheral communication. Two additional SPI ports are provided as tunneling interfaces to remote peripherals. The NLS924x is ISO 26262
ASIL-B and AEC-Q100 Grade 2 certified with automotive temperature range of -40°C to +105°C.

@ Product feature

O MIPI CSI-2 Configuration: O Quad HSMT inputs:

Output Configurable as 2x4 Lane, 1x4 Lane + 2x2 Lane, or 4x2 Lane
Selectable D-PHY V1.2 at 80Mbps to 2.5Gbps/lane or C-PHY V1.0 at
182Mbps to 5.7Gbps/lane

16/32-Channel Virtual Channel Support (D/C PHY)

Flexible Aggregation and Routing of Incoming Data via CSI-2 VC or
Frame Concatenation

Data can be Replicated and Routed to any CSI Port

Supports RAW8/10/12/14/16, RGB565/888, YUV422 8/10-Bit Formats
CSI-2 Lane Reassignment and Polarity Flip

MIPI/HSMT Video PRBS Generator and Checker
Checkerboard/Color Gradient Pattern Generator

Forward-Link Rates: 2.0, 3.2, 4.0, or 6.4Gbps
Backward Link Rate:100Mbps, allowing the use of a
small Power-over-Cable inductor

Simultaneous support for synchronous and asynchro-
nous cameras

Precise synchronization of multiple serializers for large
camera systems

HSMT PRBS Generator/Checker for Link Testing
Adaptive equalization enables a maximum of 15m
coaxial cable with multiple in-line connectors
Compatible with 50Q Coax or 100Q STP
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Programmable Spread Spectrum for EMI Reduction
1ISO 26262 ASIL-B Compliant

64-lead 9mm x 9mm TQFN with Exposed Pad
Control channel data with 16-bit CRC protection for
error detection retransmission

Optional 32-Bit CRC Protection of Video Line Data
CRC Protection of CSI-2 Data Streams

Independent Configuration of all Video Paths and HSMT/CSI-2 Ports

O O O O

@ Package

o O

@ Application

—
©)

High-Resolution
Camera Systems

Oo—
2o (%%
NiZ v
Safety Critical

ADAS/Autonomous
Driving Sensors

Synchronized
Multi-sensor Systems
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1°C Interface




1°C Interface

I2C GPIO Expanders

. . Max Clock o
S ly Volt V r Q
Rating Package Number of I/0Os Address Pins upply Voltage (V) Frequency (kHz) RESET | Push Pull | Temperature Range (°C)

NCA9555 Industrial TSSOP24 16 3 2555 400 YES NO NO -40~85

NCA9539-Q1TSXR Automotive TSSOP24 16 2 1.65~5.5 400 YES YES YES -40~125
NCA9555B-DTSXR Industrial TSSOP24 16 3 1.65~5.5 400 YES NO NO -40~125
NCA9534B-DSWR Industrial SOW16 8 3 1.65~5.5 400 YES NO NO -40~125
NCA9534B-DTSPR Industrial TSSOP16 8 3 1.65~5.5 400 YES NO NO -40~125
NCA9555B-DQNXR Industrial QFN24 16 3 1.65~5.5 400 YES NO NO -40~125

12C Level Shifters

12C Channels VREF1 (V) VREF2 (V) Max Clock Frequency (kHz) Temperature Range (°C)

NCA9306-DVSR Industrial VSSOP8 i 12-33 11LE~55 400 YES -40~85

NCA9306-DTSHR Industrial TSSOP8 1 1.2~-33 1.8~55 400 YES -40~85

12C Buffers

12C Channels VCCA (V) VCCB (V) Max Clock Frequency (kHz) Temperature Range (°C)

NCA9617-DMSR Industrial MSOP8 1 0.8~5.5 272=315 1000 YES -40~105

NCA9617A-DMSR Industrial MSOP8 1 0.8~5.5 22-55 1000 YES -40~105
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12C Switches

pply Voltage (V) | Max Clock Frequency (kHz) RESET | Temperature Range (°C)

NCA9545-DTSR Industrial TSSOP20 4 2 1.65~5.5 400 YES YES -40~105
NCA9548-DTSXR Industrial TSSOP24 8 3 1.65~5.5 400 NO YES -40~105
NCA9546-DTSPR Industrial TSSOP16 4 3 1.7~55 400 NO YES -40~105
NCA9544-DONTR Industrial QFN20 4 3 1.65~5.5 400 YES NO -40~105
NCA9546-DQNPR Industrial QFN16 4 & 1L7=55 400 NO YES -40~105
NCA9546-DSPNR Industrial SOP16 4 3 1.7-55 400 NO YES -40~105

Hot Swappable 12C Buffers

12C Channels Supply Voltage (V) Max Clock Frequency (kHz) Temperature Range (°C)

NCA9511-DMSR Industrial Industrial 1 2NESI5) 400 YES YES -40~105
NCA9511-DSPR Industrial Industrial 1 2.7-55 400 YES YES -40~105

I*C SPD Hub
NCA95118-DDAKR Industrial DFN8 12C/I3C 125 1.7 18 1.98 0.95 1.0 1.05
NCA95118A-DDAKR Industrial DFN8 12C/13C 125 1.7 18 1.98 0.95 1.0 1.05
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NCA9511: I2C Hot-swappable BUS and SMBUS Buffer

@ Product introduction

NCA9511 is a hot-swappable 12C BUS buffer that supports insertion of I/O cards into a powered backplane without damaging the data or the
clock BUS. The control circuit prevents the backplane side I2C line (input) from connecting to the card side I>C line (output) until a stop
command or BUS idle condition occurs on the backplane and there is no BUS contention on the card. After the connection is established, the
device will provide bidirectional buffering, thus keeping the capacitance of the backplane and that of the card separate. During insertion, the
SDA and SCL lines are pre-charged to 1V to minimize the current required to charge the parasitic capacitance of the device. When the I>)C
BUS is idle, the NCA9511 can be put into shutdown mode by setting the EN pin low, thereby reducing power consumption. When EN is pulled
high, NCA9511 resumes normal operation. It also includes an open-drain READY output pin that indicates that the backplane is connected to
the card side. When READY is high, SDAIN and SCLIN are connected to SDAOUT and SCLOUT. When both sides are disconnected,
READY is low.

@ Product feature

Compatible with standard mode and fast mode I°C devices

Supporting clock stretching, arbitration and synchronization

I2C BUS high-impedance state when VCC is powered down
Operating temperature: -40°C to 105°C

RoHS compliant package: MSOP-8, SOP-8

O Supporting bidirectional data transmission signal of I°C BUS
O The operating supply voltage range is from 2.7V to 5.5V
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The TA ambient temperature range is from -40°C to 105°C
O 1-V pre-charge on all SDA and SCL lines prevents corruption
during live insertion

O OO0 OO

@ Pinout & Package

ENCT] Blvce
SCLOUT[Z] 7]SDAOUT
SCLIN[Z] 6 JSDAIN
GND [Z] NCA9511 [5IREADY
@ Application

()
s xR

Telecom switching Server Enterprise switch Base station Industrial
equipment automation equipment
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NCA9306: I1>2C and SMBUS Voltage Level Converter

@ Product introduction

The NCA9306 device is a dual-channel bidirectional I>C and SMBUS voltage level converter with an enable (EN) input that enables bidirec-
tional voltage conversion from 1.2V to 5V without the need of a direction pin. The switch is designed with a low on-state resistance (RON),
allowing connections to be made with minimal propagation delay. When EN is high, the translator switch is ON, and the SCL1 and SDA1 I/O
are connected to the SCL2 and SDA2 1/O, respectively, allowing bidirectional data flow between ports. When EN is low, the translator switch is
off, and a high-impedance state exists between ports. the NCA9306 device can be used to isolate a 400kHz BUS from a 100kHz BUS by
controlling the EN pin to disconnect the slower BUS during fast-mode communication.

@ Product feature

O 2-bit bidirectional converter for SDA and SCL lines in I)C O Allowing bidirectional voltage conversion without direction pin n
applications O Open drain I°C /O ports (SCL1, SDA1, SCL2 and SDA2) g
O Compatible with I1>°C and System Management BUS (SMBUS) O Latch-up performance exceeds 100 mA per JESD 78, Class Il =
O Allowing level conversion between the following voltages O ESD protection exceeds JESD 22 9
1.2V VREF1 and 1.8V, 2.5V, 3.3V or 5V VREF2 O 2000V Human Body Model (A114-A) %'
1.8V VREF1 and 2.5V, 3.3V or 5V VREF2 1000V charging device model (C101)
2.5V VREF1 and 3.3V or 5V VREF2 O Operating temperature: -40°C to 105°C
3.3V VREF1 and 5V VREF2 O RoHS compliant package: VSSOP-8, TSSOP-8
@ Pinout & Package
[ ]
GND EN
VREFL VRER2
NCA9306
scL1 6| SCL2
SDA1 SDA2
@ Application
%
—_ |
-o0— === o]
12C, SMBUS, PMBUS, Server Router Personal Industrial
MDIO, UART, low-speed SDIO, (telecom switching equipment) computer automation

GPIO and other
bidirectional signal interfaces
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NCA9617A: I12C and SMBUS Dual Bidirectional Buffer

@ Product introduction

NCA9617Ais a BICMOS dual bidirectional buffer designed for I)C BUS and SMBUS systems. The device allows bidirectional voltage level
conversion (up-conversion and down-conversion modes) between low voltages (as low as 0.8V) and higher voltages (2.2V to 5.5V) in hybrid
applications. During level conversion, this device extends I1°C and similar BUS systems without impairing system performance.

@ Product feature

O Dual-channel Bidirectional I>C Buffer O ESD protection exceeds JESD 22

O Standard mode, fast mode (400kHz) and fast mode+ (1MHz) 5500V Human Body Model (A114-A)
optional 1500V charging device model (C101)

O I2C operates voltage level conversion from 0.8V to 5.5V and from O Operating temperature: -40°C to 105°C
2.5V to 5.5V O RoHS compliant package: MSOP-8

O Open-drain I?’C I/0
O Clock stretching and multi-master arbitration supported on device
o Latch-up performance exceeds 100 mA per JESD 78, Class ||
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@ Pinout & Package

[ J
VCCA[ 1] VCCB
SCLA SCLB
NCA9617A
SDAA | 6 | SDAB
GND EN
@ Application
[ommmm o] E—“ol
Server Router Industrial equipment Integrated with
(telecom switching equipment) anumber of I°C

slave devices or products with long PCB wiring
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NCA9545: 4-channel I2C-BUS Switch with Interrupt Logic and Reset

[\

@ Product introduction

The NCA9545 is a quad bidirectional translating switch controlled via the 1°C BUS. The SCL/SDA upstream pair fans out to four downstream
pairs, or channels. Any individual SCN/SDN channel or combination of channels can be selected, depending on the contents of the program-
mable control registers. Four interrupt inputs (INT3 to INTO) are provided, one for each of the downstream pairs. One interrupt (INT) output can
be used as an AND operation of four interrupt inputs. A low-level on reset (RESET) input enables the NCA9545 to recover from a prolonged
low state of any down-link 12C BUS. Pulling RESET low resets the I>C state machine and deselects all channels, as does the internal power-on
reset function. With a on gate built into the switch, the VCC terminal can be used to limit the maximum voltage delivered by NCA9545. This
allows each channel to use a different BUS voltage so that parts with voltage of 1.8V, 2.5V or 3.3V can communicate with parts with voltage of
5V without any additional protection. External pull-up resistors pull the BUS up to the desired voltage level for each channel. All I/O terminals
can withstand 5.5 V.

@ Product feature

O 1-of-4 bidirectional translating switches O Latch-up performance exceeds 100 mA per JESD 78
O Compatible with I°C BUS and SMBUS O ESD protection exceeds JESD 22

O Active-low reset inputs 2000V Human Body Model (A114-A)

O 2 address pins, supporting 4 different addresses 1000V charging device model (C101)

O The operating supply voltage range is from 1.65V to 5.5V O Operating temperature: -40°C to 105°C

o Low standby current O ROHS compliant package: TSSOP-20

O Supports hot insertion

@ Pinout & Package

(@)
A0 E 20| vee
AL |z E SDA
RESET E E scL
iNTo [4 | [17] w7
soo [5 | NCA9545 [16] scs
sco E E sD3
N [7 ] [14] W73
sot [ | [13] sc2
sct [of [12] sp2
GND E 1 | INT2
@ Application
- -
- -
o 19|
Server Router Factory Products with I)C
(telecom switching equipment) automation slave address conflicts

(e.g. multiple, identical temp sensors)
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NCA9546: 4-channel I12C Switch with Reset

[N\

@ Product introduction

NCA9546 is a quad-channel bidirectional switch controlled by I12C BUS. The SCL/SDA upstream pair fans out to four downstream pairs, or
channels. Any single SCN/SDN channel or combination of channels can be selected, depending on the contents of the programmable control
registers.

Alow-level on reset (RESET) input enables the NCA9546 to recover from a prolonged low state of any down-link 12C BUS. Pulling RESET low
resets the I°C state machine and deselects all channels, as does the internal power-on reset function.

The pass gates of the switches are constructed such that the VCC terminal can be used to limit the maximum high voltage, which will be
passed by the NCA9546. This allows each channel to use a different BUS voltage so that parts with voltage of 1.8V, 2.5V or 3.3V can
communicate with parts with voltage of 5V without any additional protection. External pull-up resistors pull the BUS up to the desired voltage
level for each channel. All I/O terminals can withstand 5.5 V.

2]
(o]
@ Product feature 2
(@)
O 1-of-4 bidirectional translating switches O Withstand voltage input of 5.5 V i
O Compatible with I°C BUS and SMBUS O Clock frequency of 0 to 400kHz =
O Active-low reset input O Latch-up performance exceeds 100 mA per JESD 78
O 3 address terminals, allowing up to 8 devices to be connected to ESD protection exceeds JESD 22
the I°C BUS 2000V Human Body Model (A114-A)
O Channel selection via I’C BUS, any combination is OK 1000V charging device model (C101)
O Allowing voltage level conversion between 1.8V, 2.5V, 3.3V and O Operating temperature: -40°C to 105°C
5V buses O ROHS compliant package: TSSOP-16

O Operating supply voltage range is 1.7 Vto 5.5V

@ Pinout & Package

AO[T]| ® 16/ vCC
AL[2] 15/ SDA
RESET! 3. 14 SCL
4 A2

sDo[4] NCA9546 13
SCO[ 5] 12/ SC3
SD1[6 ] 11) SD3
SC1[7] 10/ SC2
GND [ 8] 9] SD2

@ Application
= 10¢F
Server Router Factory Products with I12C
(telecom switching equipment) automation slave address conflicts

(e.g. multiple, identical temp sensors)
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NCA9548: 8-channel I12C Switch with Reset

[N\

@ Product introduction

NCA9548 is an eight-channel bidirectional switch controlled by I?C BUS. The SCL/SDA upstream pair fans out to eight downstream pairs, or
channels. Any single SCN/SDN channel or combination of channels can be selected, depending on the contents of the programmable control
registers.

Alow-level on reset (RESET) input enables the NCA9548 to recover from a prolonged low state of any down-link 12C BUS. Pulling RESET low
resets the 1°C state machine and deselects all channels, as does the internal power-on reset function.

The pass gates of the switches are constructed such that the VCC terminal can be used to limit the maximum high voltage, which will be
passed by the NCA9548. This allows each channel to use a different BUS voltage so that parts with voltage of 1.8V, 2.5V or 3.3V can
communicate with parts with voltage of 5V without any additional protection. External pull-up resistors pull the BUS up to the desired voltage
level for each channel. All I/O terminals can withstand 5.5 V.

w

@ Product feature %
O 1-of-8 bidirectional translating switches O Withstand voltage input of 5.5 V 9
O Compatible with 1°C BUS and SMBUS 0O Clock frequency of 0 to 400kHz %‘
O Active-low reset input O Latch-up performance exceeds 100mA per JESD 78
O 3 address terminals, allowing up to 8 devices to be connected to ESD protection exceeds JESD 22

the I°C BUS 2000V Human Body Model (A114-A)
O Channel selection via I’C BUS, any combination is OK 1000V charging device model (C101)
o Allowing voltage level conversion between 1.8V, 2.5V, 3.3V and O Operating temperature: -40°C to 105°C

5V buses O RoHS compliant package: TSSOP-24

O Operating supply voltage range is 1.65 Vto 5.5 V

@ Pinout & Package

AL[1| ® 24] VCC
A2[2] 23] SDA
RESET[ 3] 22| scL
SDO[ 4] 21] A2
SCo[ 5| 20| sC7
SD1[ 6] 19| SD7
Selld NeAE 18 SC6
SD2[ 8| '17) SD6
sCc2[ 9] 16| SC5
SD3/[10] 15| SD5
SD3/11] 14 sc4
GND [12 13| SD4
@ Application
- N
I 109F
Server Router Factory Products with I12C
(telecom switching equipment) automation slave address conflicts
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NCA9555: I12C 16-bit GP10 Expansion

[N\

@ Product introduction

NCA9555 is a 24-pin CMOS device that provides 16-bit general purpose parallel [2C BUS number input/output GPIO expansion. It provides a
simple solution to the additional I/O requirements of applications such as ACPI power switches, sensors, buttons, LEDs and fans. NCA9555
consists of two 8-bit configurations (input or output selection). Input, output and polarity inversion (high-level on or low-level on) registers. By
writing to the 1/O’s configuration bits, the system host can enable I/O as input or output. The data of each input or output is stored in the
corresponding input or output register. The polarity of the read register can be inverted with the Polarity inversion register. All registers can be
read by the system host. NCA9555 open-drain interrupt output is activated when any input state differs from its corresponding input port
register state and is used to indicate to the main equipment of the system that the output state has changed. A power-on reset sets the
registers to their default values and initializes the state machine of the device. Three hardware pins (A0, A1, A2) change the fixed I°C BUS
address and allow up to eight devices to share the same IC BUS.

@ Product feature

O The operating supply voltage range is from 2.3V to 5.5V O ESD protection exceeds JESD 22
O I2C to parallel port expander 2000V Human Body Model (A114-A)
O Polarity inversion register 1000V charging device model (C101)
O Active low interrupt output O 3 address pins, supporting 8 different addresses
O Compatible with most MCUs O Clock frequency of 0 to 400kHz
O 16 I/0 pins, 16 inputs by default O Latch-up performance exceeds 100mA
O Low standby current O Operating temperature: -40°C to 85°C
O RoOHS compliant package: TSSOP-24
@ Pinout & Package
INT [I O ﬂ] VoD
Al[2] 23] SDA
A2 [3] 22] sCL
100 0 [ 4] 21] AO
100 1[5 20/ 101_7
100 26 NCAQ555 19]101_6
100 37| 18] 101_5
100_4 8] 17]101_4
100 59| 16/ 101_3
100_6 [10| 15]101_2
100_7 [11] 14]101_1
Vss [12] 13]101 0
@ Application
I\
[ommm= @ —7
Server Router Personal Personal Factory Products with
(telecom switching equipment) computer electronics automation GPIO-constrained

processors
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NCA9534B: I2C 8-bit GPIO Expansion

[\

@ Product introduction

NCA9534B is a 16-pin CMOS device that provides 8-bit general purpose parallel I)C BUS number input/output GPIO expansion. It provides a
simple solution to the additional I/O requirements of applications such as ACPI power switches, sensors, buttons, LEDs and fans. NCA9534B
consists of one 8-bit configurations (input or output selection). Input, output and polarity inversion (high-level on or low-level on) registers. By
writing to the 1/0’s configuration bits, the system host can enable 1/0 as input or output. The data of each input or output is stored in the
corresponding input or output register. The polarity of the read register can be inverted with the Polarity Inversion register. All registers can be
read by the system host. NCA9534B open-drain interrupt output is activated when any input state differs from its corresponding input port
register state and is used to indicate to the main equipment of the system that the output state has changed. A power-on reset sets the
registers to their default values and initializes the state machine of the device. Three hardware pins (A0, A1, A2) change the fixed I12°C BUS
address and allow up to eight devices to share the same I>°C BUS.

@ Product feature 2
2
O Operating supply voltage range: 2.3V~5.5V O ESD protection exceeds JESD 22 6
O I°C to parallel port expander 2000V Human Body Model (A114-A) g
O Polarity inversion register 1000V charging device model (C101) =
O Active low interrupt output O 3 address pins, supporting 8 different addresses
O Compatible with most MCUs O Clock frequency of 0 to 400kHz
O 81/0 pins, 8 inputs by default O Latch-up performance exceeds 100mA
O Low standby current O Operating temperature: -40°C to 85°C
O RoHS compliant package: SOW-16, TSSOP-16
@ Pinout & Package
AO[T]| ® 16/ VDD
Al[2] 15/ SDA
A2 3] 14] scL
IDO | 4 /INT
0[4] NCA9534B 13
101 5] 12| 107
102 [ 6] 11 106
103 [7] 10! 105
VSS [ 8] (9] 104
@ Application
I\
[ommmm @ | —7
Server Router Personal Personal Factory Products with
(telecom switching equipment) computer electronics automation GPIO-constrained

processors
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NCA9539-Q1: Automotive I2C 16-bit GP10 Expansion
N

@ Product introduction

NCA9539-Q1 is a 16-pin CMOS device that provides 8-bit general purpose parallel 12C BUS number input/output GPIO expansion. It provides
a simple solution to the additional I/O requirements of applications such as ACPI power switches, sensors, buttons, LEDs and fans.
NCA9539-Q1 consists of two 8-bit configurations (input or output selection). Input, output and polarity inversion (high-level on or low-level on)
registers. By writing to the 1/O’s configuration bits, the system host can enable 1/O as input or output. The data of each input or output is stored
in the corresponding input or output register. The polarity of the read register can be inverted with the Polarity Inversion register. All registers
can be read by the system host. NCA9539-Q1 open-drain interrupt output is activated when any input state differs from its corresponding input
port register state and is used to indicate to the main equipment of the system that the output state has changed. A power-on reset sets the
registers to their default values and initializes the state machine of the device. Two hardware pins (A0, A1) change the fixed I1°C BUS address
and allow up to four devices to share the same I°C BUS.

@ Product feature

O The operating supply voltage range is from 1.65V to 5.5V O ESD protection exceeds JESD 22
O I2C to parallel port expander 2000V Human Body Model (A114-A)
O Polarity inversion register 1000V charging device model (C101)
O Active low interrupt output O 2 address pins, supporting 4 different addresses
O Compatible with most MCUs O Clock frequency of 0 to 400kHz
O 16 1/0 pins, 16 inputs by default O Latch-up performance exceeds 100mA per JESD 78
O Low standby current O Operating temperature: -40°C to 125°C
O ROHS compliant package: TSSOP-24
@ Pinout & Package
fo \
INT |: 1 24 :l vee
a2 23 [ ] soa
RESET [ | 3 2 [ ] sc
poo [ | 4 2 [ ] a0
PO1 |: 5 20 :l P17
P02 C 6 19 j P16
P03 C 7 18 j P15
P04 C 8 17 j P14
P05 C 9 16 j P13
pos | 10 15[ ] P2
PO7 C un 14 j P11
oo [ 12 1| ] P
. J
Not to scale
@ Application
A
DgCI {Sﬁ qﬂ
In-vehicle infotainment Automotive body electronics, Industrial automation, 12C GPIO
system,advanced driver hybrid electric vehicle (HEV), factory automation, expansion
assistance system (ADAS) electric vehicle (EV) and powertrain building automation, test & measurement,

electronic point of sale (EPOS)
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RS-485 Transceiver

Ratin Eeaens Supply Bures Common Mode Bus Pins Max Data Temperature
9 9 Voltage (V) P Voltage Range (V) ESD (kV) Rate (Mbps) Range (°C)

NCA3176-DMSR Industrial MSOP8 Ba5t5 Half-Duplex -7~12 HBM: 20kV -40~125

NCA3176-DSPR Industrial SOP8 3~55 Half-Duplex -7~-12 HBM: 20kV 20 -40~125

NCA3492-DSPKR Industrial SOP14 3~55 Full-Duplex -7-12 HBM: 20kV 20 -40~125




NCA3176: Half-Duplex RS485 Transceiver

[\

@ Product introduction

NCA3176 is a half-duplex RS-485 transceiver with a power supply range of 3.0 to 5.5V. They meet the industrial standards and exceed the
requirements of TIA-485-A specification. The devices have a 1/8-unit-load receiver input impedance that allows up to 256 transceivers on the
bus. The data rate of the device is up to 20Mbps. The devices are slew limited to reduce EMI and reflections with improperly terminated
transmission line. The Bus pins are protected from +8kV system level ESD to GND. The devices feature fail-safe circuitry, which guarantee a
logic-high receiver output when the receiver inputs are open or shorted.

@ Product feature

O Power supply voltage: 3.0V to 5.5V

O Individual driver and receiver enable

O High system level EMC performance:
Bus Pins meet IEC61000-4-2 +8kV ESD

O Falil-safe protection receiver

@ Pinout & Package

O Up to 256 transceivers on the bus

O Operation temperature: -40°C~125°C

O RoHS-compliant packages: SOP8, MSOP8
O Exceeds TIA-485-A Specifications

O Signaling Rate up to 20 Mbps

@ Package

e NCA3176
R[1 ' 8| vDD

7B

RE[2 l |
DE|[3] 6] A
D[4 5] GND

@ Application
Industrial RS-485 E-metering networks Motion controllers
automation system communication
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NCA3492: Full-Duplex RS485 Transceiver

[N\

@ Product introduction

NCA3492 is a full-duplex RS-485 transceiver with a power supply range of 3.0 to 5.5V. They exceed TIA-485-A specification and industrial
applications. The devices have a 1/8-unit-load receiver input impedance that allows up to 256 transceivers on the bus. The data rate of the
device is up to 20Mbps. The devices are slew limited to reduce EMI and reflections with improperly terminated transmission line. The Bus pins
are protected from £8kV system level ESD to GND. The devices feature fail-safe circuitry, which guarantee a logic-high receiver output when
the receiver inputs are open or shorted.

@ Product feature

O Power supply voltage: 3.0V to 5.5V O Up to 256 transceivers on the bus
O Individual driver and receiver enable O Operation temperature: -40°C~125°C
O High system level EMC performance: O RoHS-compliant packages: SOP14
Bus Pins meet IEC61000-4-2 +8kV ESD O Exceeds TIA-485-A Specifications
O Fail-safe protection receiver O Signaling Rate up to 20 Mbps
@ Pinout & Package @ Package
nc[1| ® NCA3492 iz vce
R[2] 13| vce
RE[3 12| A
DE |4 11| B
D|5] 10| z
GND[6 9] Y
GND|7 | 8] NC
@ Application
+
+
+
Industrial RS-485 E-metering networks Motion controllers

automation system communication
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CAN Transceiver

. K Supply VBAT VIO Common Mode Bus Fault Low Power Max Data
OPN Rating Package | yoltage (V) | Voltage (V) | Voltage (V) | Voltage Range (V) | Protection Voltage (V) Mode Rate (Mbps)

NCA1042C-DSPR Industrial SOP8 45~55 NA L7535 -12~12 +70 Standby Mode 5
NCA1042CN-DSPR Industrial SOP8 45~55 NA NA -12~12 +70 Standby Mode 5
NCA1043B-Q1DNKR Automotive DFN14 45~55 4.5~40 2.8~55 -30~30 +58 Standby Mode, Sleep Mode 5
NCA1043B-Q1DNKRH  Automotive DFN14 45~55 4.5~40 28~55 -30~30 +58 Standby Mode, Sleep Mode 5
NCA1043B-Q1SPKR Automotive SOP14 45~55 4.5~40 2.8~55 -30~30 +58 Standby Mode, Sleep Mode 5
NCA1043B-Q1SPKRH  Automotive SOP14 45~55 4.5~40 28~55 -30~30 +58 Standby Mode, Sleep Mode 5
NCA1044-Q1DNR Automotive DFN8 45~55 NA 1.7=55 12=12 +58 Standby Mode 5
NCA1044-Q1DNRH Automotive DFN8 45~55 NA 1.7-55 -12~12 +58 Standby Mode 5
NCA1044-Q1SPR Automotive SOP8 45~55 NA L7505 1212 +58 Standby Mode 5
NCA1044-Q1SPRH Automotive SOP8 45~55 NA 1.7-55 -12~12 +58 Standby Mode 5
NCA1044N-Q1DNR Automotive DFN8 45~55 NA NA -12-12 +58 Standby Mode 5
NCA1044N-Q1SPR Automotive SOP8 45~55 NA NA -12~12 +58 Standby Mode 5
NCA1051C-DSPR Industrial SOP8 45~55 NA L7555 -12-12 +70 Silent Mode 5
NCA1051CN-DSPR Industrial SOP8 45~55 NA NA -12~12 +70 Silent Mode 5
NCA1057-Q1DNR Automotive DFN8 45~55 NA L7515 -12~-12 +58 Silent Mode 5
NCA1057-Q1SPR Automotive SOP8 45~55 NA 1.7-55 -12~12 +58 Silent Mode 5
NCA1057N-Q1DNR Automotive DFN8 45~55 NA NA -12~-12 +58 Silent Mode 5
NCA1057N-Q1SPR Automotive SOP8 45~55 NA NA -12~12 +58 Silent Mode 5
NCA1145B-Q1DNKR Automotive DFN14 45~55 4.5~40 L7155 -12~12 +58 Standby Mode, Sleep Mode 5
NCA1145B-Q1DNKRH  Automotive DFN14 45~55 4.5~40 1.7-55 -12~12 +58 Standby Mode, Sleep Mode 5
NCA1145B-Q1SPKR Automotive SOP14 45~55 4.5~40 L7505 AlZ2=112 +58 Standby Mode, Sleep Mode 5
NCA1145B-Q1SPKRH  Automotive SOP14 45~55 4.5~40 1.7-55 -12~12 +58 Standby Mode, Sleep Mode 5
NCA1462-Q1DNR Automotive DFN8 45~55 NA iL7=55 Al2=112 +58 Standby Mode 8
NCA1462-Q1SPR Automotive SOP8 45~55 NA 1.7-55 -12~12 +58 Standby Mode 8
NCA1462N-Q1DNR Automotive DFN8 45~55 NA NA AlZ2=112) +58 Standby Mode 8
NCA1462N-Q1SPR Automotive SOP8 45-55 NA NA -12~12 +58 Standby Mode 8
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NCA1043B-Q1: Automotive-grade High-speed CAN Transceiver

@ Product introduction

The NCA1043B high-speed CAN transceiver provides an interface between a Controller Area Network (CAN) protocol controller and the
physical two-wire CAN bus. The transceiver is designed for high-speed CAN applications in the automotive industry, providing differential
transmit and receive capability to (a microcontroller with) a CAN protocol controller. The NCA1043B offers excellent Electro Magnetic
Compatibility (EMC) and Electro Static Discharge (ESD) performance, very low power consumption, and passive behavior when the supply
voltage is turned off. These features make the NCA1043B the ideal choice for high-speed CAN networks containing nodes that need to be
available all times, even when the internal VIO and VCC supplies are switched off.

@ Product feature

O Fully compatible with the 1ISO11898-2 standard and SAE O Several protection and diagnostic functions including bus line @
J2284-1 to SAE J2284-5 short-circuit detection and battery connection detection «3
O /O voltage range supports 3V and 5V MCU O CAN FD Date rate: up to 5Mbps e
O Bus fault protection of -58V to +58V O Low loop delay: <250ns 9
O Transmit data (TXD) dominant time out function O Operation temperature: -40°C~125°C %-
O Bus dominant time out function O AEC-Q100 qualified for automotive applications
O Low-power management controls the power supply throughout O RoHS-compliant packages: SOP14, DFN14
the node while supporting local and remote wake-up with
wake-up source recognition
@ Pinout & Package
VIO VBAT VCC
I
[
vce
S VBAT SLOPE
CONTROL
WAKE —l DQR‘/%R VCC/2
i< CANL
o conteor. | % -
JERR
<5
MUX
s B <
@ Application
00 0 0 Q =
p—t D.ga -
0= 0 =
L]
12-V or 24-V Automotive and Advanced driver Infotainment Cluster Body electronics
System applications transportation assistance system & lighting

(ADAS)
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NCA1044-Q1: Automotive-grade High-speed

CAN Transceiver with Standby Mode

@ Product introduction

The NCA1044-Q1 is a high-speed CAN transceiver that provides an interface between a Controller Area Network (CAN) protocol controller

and the physical two-wire CAN bus. The NCA1044-Q1 implements the CAN physical layer as defined in ISO 11898-2-2024 and SAE J2284-1

to SAE J2284-5. This implementation enables reliable communication in the CAN FD fast phase at data rates up to 5 Mbit/s. The
NCA1044-Q1 provides thermal protection and transmit data dominant time out function.

@ Product feature

Fully compatible with the 1SO11898-2 standard

Ideal passive behavior to the CAN bus when the supply voltage is off
I/0 voltage range supports 1.8V, 3.3V and 5V MCU

Power supply voltage: VIO: 1.7V to 5.5V; VCC: 4.5V to 5.5V

Bus fault protection of -58V to +58V

Bus common-mode voltage of -30V to +30V

Transmit data (TXD) dominant time out function

O OO OO O0OO0

@ Pinout & Package

°

TXD E—{>—> |8/sTB  TXD[1] '8 sTB

GND|[2 |7/ CANH GND|[2 ' 7| CANH
NCA1044-Q1

VCC(3 | |6/ CANL  VvCC|[3]| 6] CANL

RXD E{]—{ '5/vio  RXD[4] 5] NC

@ Application

Automotive
gateway

CANopen

CAN bus standards such as
CANopen, DeviceNet,
NMEA2000, ARNIC825,
1SO11783 and CANaerospace

Highly loaded
CAN networks down to
10 kbps networks
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O OO0 OO OO0

Very low-current Standby mode with wake-up capability
Over temperature protection

Data rate: up to 5Mbps

Low loop delay: <250ns

Operation temperature: -40°C~125°C

AEC-Q100 qualified for automotive, Grade 1

RoOHS & REACH compliant

o O mp

Body control Infotainment
modules system

Advanced Driver
Assistance Systems
(ADAS)
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NCA1462-Q1: CAN FD Transceiver with Signal

Improvement Capability and Standby Mode

@ Product introduction

NCA1462-Q1 is a high-speed CAN transceiver with Normal and Standby modes and a VIO supply pin. It meets the physical layer require-
ments of the ISO 11898-2-2016 high speed CAN specification and meets the CiA 601-4 Signal Improvement Capability (SIC) specification,
and is fully interoperable with high-speed Classical CAN and CAN FD transceivers. The CAN signal improvements significantly reduce signal
ringing on the network, allowing reliable CAN FD communication at 5 Mbit/s in larger topologies. In addition, the NCA1462 has a much tighter
bit timing symmetry, enabling CAN FD communication up to 8 Mbit/s. The NCA1462 is intended as a simple replacement for high-speed
Classical CAN and CAN FD transceivers, such as the NCA1042.

@ Product feature %)
(g.
O Fully compatible with the 1ISO11898-2 standard O Very low-current Standby mode with wake-up capability e
O 1/0 voltage range supports 1.8V, 3.3V and 5V MCU O Over temperature protection 9
O Power supply voltage: VIO: 1.7V to 5.5V; VCC: 4.5V to 5.5V O Data rate: up to 8Mbps %'
O Bus fault protection of -58V to +58V O Operation temperature: -40°C~125°C
O Bus common-mode voltage of -30V to +30V O AEC-Q100 qualified for automotive, Grade 1
O Transmit data (TXD) dominant time out function O ROHS & REACH compliant
O Bus dominant time out function in standby mode
@ Pinout & Package
°
TXD[1 | TXD[1 | —{>—D 18] sTB
GND |2 | GND |2 | 1 7] CANH
| NcA1462N-Q1

vce |3 | vee |3 | 16/ CANL

RXD [4 | RXD i{ d 15/ NC
@ Application

CAN Y S (O oo
O p @N oo (0)—©) 0
CAN bus standards such as Highly loaded Automotive Body control Advanced Driver Infotainment
CANopen, DeviceNet, CAN networks down to  gateway modules Assistance Systems system
NMEA2000, ARNIC825, 10 kbps networks (ADAS)

1SO11783 and CANaerospace
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NCA1057-Q1: Automotive-grade high-speed CAN transceiver

@ Product introduction

The NCA1057-Q1 is a high-speed CAN transceiver that provides an interface between a Controller Area Network (CAN) protocol controller

and the physical two-wire CAN bus. The NCA1057-Q1 implements the CAN physical layer as defined in ISO 11898-2:2024 and SAE J2284-1

to SAE J2284-5. This implementation enables reliable communication in the CAN FD fast phase at data rates up to 5 Mbit/s. The
NCA1057-Q1 provides thermal protection and transmit data dominant time out function.

@ Product feature

Fully compatible with the 1ISO11898-2 standard

Ideal passive behavior to the CAN bus when the supply voltage is off
1/O voltage range supports 1.8V, 3.3V and 5V MCU

Power supply voltage: VIO: 1.7V to 5.5V; VCC: 4.5V to 5.5V

Bus fault protection of -58V to +58V

Bus common-mode voltage of -30V to +30V

O OO0 O OO0

Transmit data (TXD) dominant time out function

@ Pinout & Package

[ ]
DO — o [8ls 8]'s
GND |2 | | 7/ CANH | 7| CANH
NCA1057-Q1 |
vee (3| 1 6] CANL 1 6/ CANL
RXD (4 — — 15| [5]vio 5] NC

@ Application

Automotive
gateway

CANopen  Q

Highly loaded
CAN networks down to
10 kbps networks

CAN bus standards such as
CANopen, DeviceNet,
NMEA2000, ARNIC825,
1SO11783 and CANaerospace
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Over temperature protection

Data rate: up to 5Mbps

Low loop delay: <250ns

Operation temperature: -40°C~125°C
AEC-Q100 qualified for automotive, Grade 1
RoHS & REACH compliant

OO OO0 OO0

o O o

Infotainment
system

Advanced Driver
Assistance Systems
(ADAS)

Body control
modules
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NCA1042C: High-speed CAN Transceiver with Standby Mode

@ Product introduction

The NCA1042C is a high-speed CAN transceiver that provides an interface between a Controller Area Network (CAN) protocol controller and
the physical two-wire CAN bus. The NCA1042C implements the CAN physical layer as defined in ISO 11898-2-2024 and SAE J2284-1 to
SAE J2284-5. This implementation enables reliable communication in the CAN FD fast phase at data rates up to 5 Mbit/s. The NCA1042C
provides thermal protection and transmit data dominant time out function.

@ Product feature

O O O OO OO0

@ Pinout & Package

TXD[1 |
GND[2 |
VCC (3|
RXD (4 |

@ Application

CANopen

CAN bus standards such as
CANopen, DeviceNet,
NMEA2000, ARNIC825,
ISO11783 and CANaerospace

Fully compatible with the 1ISO11898-2 standard

Ideal passive behavior to the CAN bus when the supply voltage is off
1/O voltage range supports 1.8V, 3.3V and 5V MCU

Power supply voltage: VIO: 1.7V to 5.5V; VCC: 4.5V to 5.5V

Bus fault protection of -70V to +70V

Bus common-mode voltage of -30V to +30V

Transmit data (TXD) dominant time out function

O Very low-current Standby mode with wake-up capability
O Over temperature protection
O Improve the bus signal by ringing reduction
O Data rate: up to 5Mbps
O Low loop delay: <250ns
O Operation temperature: -40°C~125°C
O ROHS & REACH compliant
L)
™A —— o [8]sm
GND |2 | | 7] CANH
NCA1042CN
vce[3] 16 CANL
RXD |4 | 15/ NC
5Mbps operation in Industrial automation, Building, security
highly loaded CAN networks controls, sensors and and climate
down to 10 kbps networks drive systems control automations

using TXD DTO
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NCA1051C: High-speed CAN Transceiver

@ Product introduction

The NCA1051C is a high-speed CAN transceiver that provides an interface between a Controller Area Network (CAN) protocol controller and
the physical two-wire CAN bus. The NCA1051C implements the CAN physical layer as defined in ISO 11898-2:2024 and SAE J2284-1 to
SAE J2284-5. This implementation enables reliable communication in the CAN FD fast phase at data rates up to 5 Mbit/s. The NCA1051C
provides thermal protection and transmit data dominant time out function.

@ Product feature

O Fully compatible with the 1SO11898-2 standard O Over temperature protection w
O Ideal passive behavior to the CAN bus when the supply voltage is off O Improve the bus signal by ringing reduction E
O 1/0 voltage range supports 1.8V, 3.3V and 5V MCU O Data rate: up to 5Mbps %
O Power supply voltage: VIO: 1.7V to 5.5V; VCC: 4.5V to 5.5V O Low loop delay: <250ns g:Jr
O Bus fault protection of -70V to +70V O Operation temperature: -40°C~125°C S
O Bus common-mode voltage of -30V to +30V O RoHS & REACH compliant
O Transmit data (TXD) dominant time out function
@ Pinout & Package
°
TXD W_‘ >—Q | 18/s
GND|[2 | | 7| CANH
NCA1051CN

vCce|3 | | 6] CANL

RXD &{% 15|/ NC
@ Application

CAN bus standards such as 5Mbps operation in Industrial automation, Building, security
CANopen, DeviceNet, highly loaded CAN networks controls, sensors and and climate
NMEA2000, ARNIC825, down to 10 kbps networks drive systems control automations

1SO11783 and CANaerospace using TXD DTO
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NCA1145B-Q1: High-speed CAN Transceiver for Partial Networking

@ Product introduction

NCA1145B is a high-speed CAN transceiver providing an interface between a Controller Area Network (CAN) protocol controller and the
physical two-wire CAN bus. The transceiver consumes very low power in Standby and Sleep modes. Meanwhile, NCA1145B supports CAN
Partial Networking compliant to 1SO11898-2:2024 by selective wake-up function.

@ Product feature

O AEC-Q100 Qualified for automotive applications, Grade 1 O Bus fault protection:-58V to 58V
O Fully compatible with the 1SO11898-2:2024 standard O Overtemperature warning and shut-down
O /O voltage range supports 1.8V,3.3V and 5V MCU O 16- or 24- or 32-bit SPI for configuration,
O Power supply voltage: control and diagnosis
VCC: 4.5V t0 5.5V; VIO: 1.7V to 5.5V, VBAT:4.5V to 40V O Data rate: up to 5Mbps é)
O Very low-current Standby and Sleep modes O Advanced system and transceiver interrupt handling s?_:
O Autonomous bus biasing O Operation temperature: -40°C~125°C 9
O Remote wake-up via standard CAN wake-up pattern or via ISO O  RoHS & REACH compliant packages: SOP14, DFN14 g.
11898-2:2024 compliant selective wake-up frame detection and local
wake-up via the WAKE pin
@ Pinout & Package
vce VIO
| |
I3 I
BAT—R— INH 1 INH
RXD 2 13y, canm
— » HS-CAN CANL
L« 12
Partial networking
CAN FD-passive
WAKE —2— Wake-up
8 n
SSCDKl 11 5
500 42 S SPI
SCsN —>
12 NCA1145B
|
GND
@ Application
U _—
o -_—
—_—
Automotive Hybrid, electric and Body electronics
infotainment and cluster powertrain systems and lighting
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LIN Transceiver

“ VBAT (V) | Bus Fault Protection Voltage (V) Wake-up Mode Temperature Range (°C) Max Data Rate (Kbps)

NCA1021S-Q1DNR Automotive DFN8 B2 +40 LIN remote, WAKE local -40~125 20

NCA1021S-Q1SPR Automotive SOP8 LIN remote, WAKE local -40~125




NCA1021S-Q1: Automotive LIN BUS Transceiver

[N\

@ Product introduction

NCA1021S-Q1 is a LIN transceiver that supports low power consumption and multiple wake-up functions, supporting up to 20kbps for

sending and receiving communication. NCA1021S-Q1 is designed with a low power consumption sleep mode and supports remote and local
wake-up functions via LIN BUS or other pins. The device can also use the INH output pin as a flag to control the working status of other
devices in the local system to achieve low-power operation of the system. NCA1021S-Q1 controls the status of the LIN BUS through the TXD
pin and reports the status of the BUS through its open drain RXD output pin. The device converts the signal received by TXD into a LIN BUS

signal through waveform shaping and slew rate adjustment to reduce Electro Magnetic Emission (EME).

@ Product feature

Fully compatible with ISO17987-4

Ultra-low electromagnetic emission (EME)
Supporting 12V systems

Input level compatible with 3.3V and 5 V devices
-40V to 40V BUS fault protection

Wake-up source identification (local or remote)

O O OO OO

@ Pinout & Package

RXD | 1 8 |INH
SLP N| 2 | 7 | Vear
NCA1021

WAKE_N| 3 | 6 |INH
TXD | 4 | ' 5 |GND

@ Application
—_— O
-
- D.CQ
—_— 0
Body Electronics Automotive Infotainment
and Lighting System and Instrument Cluster

O Integrated with LIN pull-up resistor
O Transmit data (TXD) dominant time out function
O Date rate: up to 20Kbps
O AEC-Q100 certified

O Operating temperature: -40°C to 150°C

O RoHS compliant package: SOP-8

Hybrid, electric and
powertrain systems
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MLVDS Transceiver

‘ Seppyvetage ()

NLC5301-DSPR

NLC5302-DSPR

NLC5303-DSPR

NLC5304-DSPR

Industrial

Industrial

Industrial

Industrial

SOP8

SOP8

SOP8

SOP8

3~3.6

3~3.6

3~-3.6

3~-3.6

Common Mode
Voltage Range (V) Max Data Rate (Mbps) RX Type

-1~34 100
-1~3.4 100
-1-34 200
-1~-34 200
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Half Duplex

Half Duplex

Half Duplex

Half Duplex

Type 1

Type 2

Type 1

Type 2

Temperature

Range (°C)

Standby Mode

Standby Mode

Standby Mode

Standby Mode



NLC530x: MLVDS transceiver

[N\

@ Product introduction

The NLC530x devices are single-channel multipoint low voltage differential signaling (M-LVDS) transceivers. The NLC5301/NLC5302 can
support 100Mbps data rate and the NLC5303/NLC5304 can operate at signaling rates up to 200Mbps. The device is compatible with the
M-LVDS standard TIA/EIA-899 and combines a differential driver and a differential receiver. Additionally, the NLC530x devices support typel
and type2 receiver input, NLC5301 and NLC5303 are typel receiver input while NLC5302 and NLC5304 are type2 receiver input. Controlled
edge rates, tight input receiver thresholds and increased drive strength are sone of the key enhancements that make M-LVDS devices an
ideal choice for distributing signals via multipoint networks. The NLC530x devices accept LVTTL signals at the driver inputs and convert them
to differential MLVDS signals. The receiver inputs accept low voltage differential signals and convert them to LVCOMS signals.

()
@ Product feature e
<)
O Fully compatible with the TIA/EIA-899 standard O Wide common mode voltage input: -1V to 3.4V 9
O Support 100Mbps and 200Mbps signaling rates O Bus I/O Protection: Bus Pins meet +8kV HBM %-
O Power supply voltage: 3V to 3.6V O Operation temperature: -40 C~125C
O Type-1 receiver with a Hysteresis of 25mV O RoHS & REACH compliant package: SOP8
O Type-2 receiver with an offset Threshold of 100mV
@ Pinout & Package
[ J
R 1 ﬁ: 8| vce
IRE| 2 7B
¢—
DE| 3 6/A :
- n = =
D 4 | —— 5 | GND
NLC530x

@ Application

() =

—"ol [ommmm @
Cellular base Backplane or cabled Network switches
stations multipoint data and clock and routers

transmission
213






PWM Buffer

: Forward/Reverse Max Load 0
Temperature Range (°C
Rating Package Supplyvoltage(V) | channels T Input Type Output Type Current (mA) P! ge (°C)

NCA8244-DTSTR Industrial TSSOP20 4.5V~5.5V 8 4/4 TTL Push-pull 24 -40~125
NCA8244-Q1TSTR Automotive TSSOP20 4.5V~5.5V 8 414 CMOS Push-pull 24 -40~125
NCA8244L-DTSTR Industrial TSSOP20 1.65V~3.6V 8 4/4 CMOS/TTL Push-pull 24 -40~125
NCA8245-DTSTR Industrial TSSOP20 4.5V~5.5V 8 8/8 TTL Push-pull 24 -40~125
NCA8245-Q1TSTR Automotive TSSOP20 4.5V~5.5V 8 8/8 TTL Push-pull 24 -40~125
NCA8245L-DTSTR Industrial TSSOP20 1.65V~3.6V 8 8/8 CMOS/TTL Push-pull 24 -40~125
NCAB84245-DTSXR Industrial TSSOP24 4.5V~5.5V 8 8/0 TTL Push-pull 24 -40~125
NCA84245-Q1TSXR  Automotive TSSOP24 4.5V~5.5V 8 8/0 TTL Push-pull 24 -40~125
NCA8541-DTSTR Industrial TSSOP20 4.5V~5.5V 8 8/0 TTL Push-pull 24 -40~125
NCA8541-Q1TSTR Automotive TSSOP20 4.5V~5.5V 8 8/0 TTL Push-pull 24 -40~125
NCA8T245-DTSXR Industrial TSSOP24 1.65V~5.5V 8 8/8 CMOS/TTL Push-pull 32 (4.5V~5.5V) -40~125
NCA8T245-Q1TSXR  Automotive TSSOP24 1.65V~5.5V 8 8/8 CMOS/TTL Push-pull 32 (4.5V~5.5V) -40~125
NCA8240-DTSTR Industrial TSSOP20 3V~-6V 8 4/4 TTL3 Push-pull 32 (4.5V~6V) -40~125
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NCA8240: Octal Buffers and Line Drivers with 3-State Outputs

@ Product introduction

NCA8240 is an octal buffer/driver used for improving driver ability of bus-oriented receivers and transmitters, clock drivers etc. and ensuring
the accuracy of signal timing. It provides four channels in each direction with separate output-enable(/OE) input that low active. When /OE is
active, NCA8240 transmits data from A to Y. When /OE is high, the outputs are in the high-impedance state. During power up and power
down, /OE should be tied to VCC through a pull-up resistor to ensure the high impedance state. NCA8240 can tolerate up to 6V input voltage
and each channel supports maximum 32 mA current drive. All unused inputs must be held at VCC or GND to prevent excess supply current.

@ Product feature

O Qualified for Automotive Grade 1 applications:
NCA8240-Q1TSTR

O Inputs are TTL compatible

O Power supply voltage: 3V to 6V

O 6V Tolerant Inputs

O ESD Protection Exceeds JESD 22:
4000V Human-Body Model
2000V Charged-Device Model

O Operation temperature: -40°C~125°C

O RoHS & REACH compliant packages: TSSOP20

@ Application

A [F0

Motor driver

]
I
3

W

Traction inverter I/0 modules
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@ Package

LED displays
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NCA8244: 8-Channel tri-state output buffer

@ Product introduction

NCA8244 is an octal buffer/driver used to improve the driving capability of bus-oriented receivers and transmitters, clock drivers, etc., and
ensure the accuracy of signal clocks. It provides four channels in each direction, with independent output enable (JOE) inputs, and is active at
low levels. When the /OE is low, NCA8244 transfers data from A to Y. When the /OE is high, the output is in a high impedance state. During
power-up and power-down,/OE should be connected to VCC through a pull-up resistor to ensure a high impedance state. NCA8244 can
accept an input voltage of 5.5V, and each channel supports a maximum current drive of 24mA. All unused inputs must be kept at VCC or
GND to prevent excessive power supply current.

@ Product feature @ Package

O Input at TTL level

O Power supply voltage: 4.5V to 5.5V

O Input pins can withstand up to 5.5V input
O Chip-level ESD: HBM: + 4kV

O Three-state output

O Working temperature: -40°C~125°C

O ROHS compliant packaging: TSSOP20

@ Application
e 88
Motor driver 1/0 module LED display
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NCA8244L: 8-Channel tri-state output buffer

@ Product introduction

The NCA8244L is an eight-channel buffer/driver used to improve the driving capability of bus-oriented receivers and transmitters, clock
drivers, etc., and ensure the accuracy of signal clocks. It provides four channels in each direction, with independent output enable (/OE)
inputs, and is active at low levels. When the /OE is enabled at low levels, the NCA8244L transfers data from Ato Y. When the /OE is high, the
output is in a high impedance state. During power-up and power-down, the/OE should be connected to the VCC through a pull-up resistor to
ensure a high impedance state. NCA8244L can withstand input voltages up to 5.5V and supports maximum 24mA current drive per channel.
All unused inputs must be kept at VCC or GND to prevent excessive power supply current.

@ Product feature

O Input is TTL/ICMOS level compatible

O Power supply voltage: 1.65V to 3.6V

O Input pins can withstand up to 5.5V input
O Chip-level ESD: HBM: +4kV

O Three-state output

O Working temperature: -40°C~125°C

O RoHS compliant packaging: TSSOP20

@ Application

e 8BS
00

Motor driver 1/0 module

@ Package

LED display
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NCA8245: Bidirectional 8-channel tri-state output buffer

@ Product introduction

NCA8245 is an eight-channel buffer/driver used to improve the driving capability of bus-oriented receivers and transmitters, clock drivers, etc.,
and ensure the accuracy of signal clocks. The device provides directional control (DIR) inputs for bidirectional data transmission. When the
DIR is logic high, it transfers data from A to B, and when the DIR is low, it transfers data from B to A. When the /OE is high, the output is in a
high impedance state. During power-up and power-down, the/OE should be connected to VCC through a pull-up resistor to ensure a high
impedance state. NCA8245 can withstand input voltages up to 5.5V and supports maximum 24mA current drive per channel. All unused
inputs must be kept at VCC or GND to prevent excessive power supply current.

@ Product feature @ Package

O Input at TTL level

O Power supply voltage: 4.5V to 5.5V

O Input pins can withstand up to 5.5V input
O Chip-level ESD: HBM: +4kV

O Three-state output

O Working temperature: -40°C~125°C

O ROHS compliant packaging: TSSOP20

@ Application
e 88
Motor driver 1/0 module LED display
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NCA8245L: Bidirectional 8-channel tri-state output buffer

@ Product introduction

NCA8245L is an eight-channel buffer/driver used to improve the driving capability of bus-oriented receivers and transmitters, clock drivers,
etc., and ensure the accuracy of signal clocks. The device provides directional control (DIR) inputs for bidirectional data transmission. When
the DIR is logic high, it transfers data from A to B, and when the DIR is low, it transfers data from B to A. When the /OE is high, the output is in
a high impedance state. During power-up and power-down, the/OE should be connected to VCC through a pull-up resistor to ensure a high
impedance state. NCA8245L can withstand input voltages up to 5.5V and supports maximum 24mA current drive per channel. All unused
inputs must be kept at VCC or GND to prevent excessive power supply current.

@ Product feature

O Input is TTL/ICMOS level compatible

O Power supply voltage: 1.65V to 3.6V

O Input pins can withstand up to 5.5V input
O Chip-level ESD: HBM: +4kV

O Three-state output

O Working temperature: -40°C~125°C

O RoHS compliant packaging: TSSOP20

@ Application

e 8BS
00

Motor driver 1/0 module

@ Package

LED display
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NCA84245: Bidirectional 8-channel tri-state output buffer

@ Product introduction

NCA84245 is an 8-hit bus transceiver with two independent power supplies. Port A follows VCCA, port B follows VCCB, and it supports
bidirectional conversion between two voltage ranges. NCA84245 is mainly used for asynchronous communication between two data buses.
The device provides Direction Control (DIR) input for bidirectional data transmission. When DIR is logic high, data is transmitted from A to B,
and when DIR is low, it transmits data from B to A. The output enable/OE follows VCCA, low enable, and when/OE is high, the output is in a
high impedance state. During power-on and power-off,/OE should be connected to VCC through a pull-up resistor to ensure a high imped-
ance state. Each channel of NCA84245 supports a maximum current drive of 24mA. All unused inputs must be kept at VCC or GND to
prevent excessive power supply current.

@ Product feature @ Package

O Input at TTL level

O Power supply voltage: VCCA: 4.5V to 5.5V; VCCB: 2.7V to 3.6V
O Input pins can withstand up to 5.5V input

O Chip-level ESD: HBM: + 4kV

O Three-state output

O Working temperature: -40°C~125°C

O RoHS compliant packaging: TSSOP24

@ Application
e 88
Motor driver 1/0 module LED display
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NCA8541: 8-Channel tri-state output buffer

@ Product introduction

The NCA8541 is an octal buffer/driver designed to improve the driving capability of bus-oriented receivers and transmitters, clock drivers, and
ensure the accuracy of signal clocks. It provides 8 transmission channels, 2 output enable (/OE) inputs, and is active at low levels. When both
/OE1 and /OE2 are enabled, the NCA8541 transfers data from A to Y. When either output enable is high, the output is in a high impedance
state. During power-up and power-down, the/OE should be connected to VCC through a pull-up resistor to ensure a high impedance state.
NCAB8541 can withstand input voltages up to 5.5V and supports maximum 24mA current driving per channel. All unused inputs must be kept
at VCC or GND to prevent excessive power supply current.

@ Product feature

O Input at TTL level

O Power supply voltage: 4.5V to 5.5V

O Input pins can withstand up to 5.5V input
O Chip-level ESD: HBM: +4kV

O Three-state output

O Working temperature: -40°C~125°C

O RoHS compliant packaging: TSSOP20

@ Application

e 8BS
00

Motor driver 1/0 module

@ Package

LED display
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NCAS8T245: Bidirectional 8-channel tri-state output buffer

@ Product introduction

NCA8T245 is an 8-bit buffer/driver powered by two independent power supplies. The voltage range of the two power supplies is 1.65V to
5.5V. Port A follows VCCA, and port B follows VCCB, so it supports bidirectional voltage conversion between 1.8V, 2.5V, 3.3V, and 5.5V.
NCA8T245 is mainly used for asynchronous communication between two data buses. The device provides Direction Control (DIR) input for
bidirectional data transmission. When DIR is logic high, it transfers data from Ato B, and when DIR is low, it transfers data from B to A. The
output enables/OE to follow VCCA and is active at low level. When/OE is high, the output is in a high impedance state. During power-on and
power-off,/OE should be connected to VCC through a pull-up resistor to ensure the output is in a high impedance state. When the output side
power supply range is 4.5V to 5.5V, each channel of NCA8T245 supports a maximum current drive of 32mA. All unused inputs must be kept
at VCC or GND to prevent excessive power supply current.

@ Product feature @ Package

O Input is TTL/CMOS level compatible

O Power supply voltage: VCCA: 1.65V to 5.5V; VCCB: 1.65V to 5.5V
O Input pins can withstand up to 5.5V input

O Chip-level ESD: HBM: +4kV

O Three-state output

O Working temperature: -40°C~125°C

O RoHS compliant packaging: TSSOP24

@ Application
Motor driver Industrial automation Telecommunications
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Digital Isolator

. Supply Forward / Reverse Default Max Data CMTI Isolatiof Isolation | Surge Test | Temperature
OPN Ratin MSL | Package |y/gltage (v) | Channels Channels tput State |Rate (Mbps) | (kV/us) | Rating |Voltage (kV)|Voltage (kV)| Range (°C)

NSI8210Na0-DSPR  Industrial MSL1 SOP8 25-55 1 0 Low. 150 250 (Typ)  Basic 3.75 7 -40~125
NSI8210N0-Q1SPR  Automotive MSL1 SOP8 25-55 1 0 Low 150 250 (Typ)  Basic 375 7 -40~125
NSI8210N1-DSPR Industrial MSL1 SOP8 25-55 1 0 High 150 250 (Typ)  Basic 3.75 7 -40~125
NSI8210N1-Q1SPR  Automotive MSL1 SOP8 25~5.5 1 0 High 150 250 (Typ)  Basic 3.75 7 -40~125
NSI8210W0-Q1SWVR Automotive MSL3 SOW8 25-55 1 0 Low 150 250 (Typ) Reinforced 5 10 -40~125
NSI8210W1-DSWVR  Industrial  MSL3 SOW8 25-55 1 0 High 150 250 (Typ) Reinforced 5 10 -40~125
NSI8210W1-Q1SWVR Automotive MSL3 SOW8 2555 1 0 High 150 250 (Typ) Reinforced 5 10 -40~125
NSI8220N0-DSPR Industrial  MSL1 SOP8 25-55 2 2/0 Low 150 250 (Typ) Basic 3.75 7 -55~125
NSI8220N0-Q1SPR  Automotive MSL1 SOP8 2ELE 2 2/0 Low 150 250 (Typ)  Basic 3.75 7 -40~125
NSI8220N1-DSPR Industrial  MSL1 SOP8 2555 2 2/0 High 150 250(Typ)  Basic 3.75 7 -40~125
NSI8220N1-Q1SPR  Automotive MSL1 SOP8 25~55 2 2/0 High 150 250 (Typ)  Basic 3.75 7 -40~125
NSI8220W0-DSWR Industrial  MSL2 SOW16 25-55 2 2/0 Low 150 250 (Typ) Reinforced 5 10 -40~125
NSI8220W0-DSWVR  Industrial  MSL3 SOW8 2555 2 2/0 High 150 250 (Typ) Reinforced 5 10 -40~125
NSI8220W0-DSWWR = Industrial = MSL3 SOWW16 ~ 2.5~5.5 2 2/0 High 150 250 (Typ) Reinforced 85 12.8 -40~125
NSI8220W0-Q1SWR Automotive MSL2 SOW16 2555 2 2/1 Low 150 250 (Typ) Reinforced 5 10 -40~125
NSI8220W0-Q1SWVR Automotive MSL3  SOW8 25-55 2 2/0 Low 150 250 (Typ) Reinforced 5 10 -40~125
NSI8220W1-DSWR  Industrial MSL2 SOW16  2.5~5.5 2 2/0 High 150 250 (Typ) Reinforced 5 10 -40~125
NSI8220W1-DSWVR  Industrial  MSL3 SOWS8 25-55 2 2/0 Low 150 250 (Typ) Reinforced 5 10 -40~125
NSI8220W1-DSWWR Industrial MSL3 SOWW16 2.5~5.5 2 21 Low 150 250 (Typ) Reinforced 85 12.8 -40~125
NSI8220W1-Q1SWR Automotive MSL2 SOW16 25-55 2 2/0 High 150 250 (Typ) Reinforced 5 10 -40~125
NSI8220W1-Q1SWVR Automotive MSL3 SOW8 2i5=5!5 2 2/0 High 150 250 (Typ) Reinforced 5 10 -40~125
NSI8221N0-DSPR Industrial  MSL1 SOP8 25-55 2 21 Low 150 250 (Typ)  Basic 3.75 7 -40~125
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. Supply Forward / Reverse Default Max Data CMTI Isolation Isolation | Surge Test | Temperature
OPN Rating | MSL | Package |\/gjtage (v) | Channels Channels Output State | Rate (Mbps) | (kV/us) | Rating |Voltage (kV)|Voltage (kV)| Range (°C)

NSI8221NO-Q1SPR  Automotive MSL1 SOP8 2585 2 2/1 Low 150 250 (Typ)  Basic 3.75 7 -40~125
NSI8221N1-DSPR Industrial MSL1 SOP8 25-55 2 2/1 High 150 250 (Typ)  Basic 3.75 7 -40~125
NSI8221N1-Q1SPR  Automotive MSL1 SOP8 2E55 2 2/1 High 150 250 (Typ)  Basic 3.75 7 -40~125
NSI8221W0-DSWR Industrial  MSL2 SOW16 25-55 2 21 Low 150 250 (Typ) Reinforced 5 10 -40~125
NSI8221W0-DSWVR  Industrial MSL3  SOW8 ZASE5I5! 2 211 High 150 250 (Typ) Reinforced 5 10 -40~125
NSI8221W0-DSWWR  Industrial MSL3 SOWW16 2.5-5.5 2 2/1 High 150 250 (Typ) Reinforced 85 12.8 -40~125
NSI8221W0-Q1SWR Automotive MSL2 SOW16 2E55 2 2/1 Low 150 250 (Typ) Reinforced 5 10 -40~125
NSI8221W0-Q1SWVR Automotive MSL3  SOW8 25~55 2 21 High 150 250 (Typ) Reinforced 5 10 -40~125
NSI8221W1-DSWR Industrial MSL2 SOW16  25-55 2 2/1 High 150 250 (Typ) Reinforced 5 10 -40~125
NSI8221W1-DSWVR  Industrial MSL3 SOW8 25-55 2 2/1 Low 150 250 (Typ) Reinforced 5 10 -40~125
NSI8221W1-DSWWR Industrial MSL3 SOWW16  2.5-5.5 2 2/0 Low 150 250 (Typ) Reinforced 85 12.8 -40~125
NSI8221W1-Q1SWR Automotive MSL2 SOW16 25~55 2 21 High 150 250 (Typ) Reinforced 5 10 -40~125
NSI8221W1-Q1SWVR Automotive MSL3 SOW8 2585 2 2/1 Low 150 250 (Typ) Reinforced 5 10 -40~125
NSI8222N0-DSPR Industrial MSL1 SOP8 25-55 2 2/1 Low 150 250 (Typ)  Basic 3.75 7 -40~125
NSI8222N0-Q1SPR  Automotive MSL1 SOP8 25~55 2 2/1 Low 150 250 (Typ)  Basic 3.75 7 -40~125
NSI8222N1-DSPR Industrial MSL1 SOP8 25~55 2 21 High 150 250 (Typ) Basic 3.75 7 -40~125
NSI8222N1-Q1SPR  Automotive MSL1 ~SOP8 2585 2 2/1 High 150 250 (Typ)  Basic 3.75 7 -40~125
NSI8222W0-DSWR Industrial MSL2 SOW16  25~55 2 2/1 Low 150 250 (Typ) Reinforced 5 10 -40~125
NSI8222W0-DSWVR  Industrial MSL3 SOW8 2E55 2 2/1 High 150 250 (Typ) Reinforced 5 10 -40~125
NSI8222W0-DSWWR  Industrial  MSL3 SOWW16  2.5~5.5 2 21 Low 150 250 (Typ) Reinforced 85 128 -40~125
NSI8222W0-Q1SWR Automotive MSL2 SOW16 2i5:55 2 2/1 Low 150 250 (Typ) Reinforced 5 10 -40~125
NSI8222W0-Q1SWVR Automotive MSL3 =~ SOW8 25-55 2 2/1 High 150 250 (Typ) Reinforced 5 10 -40~125
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G Rati pack Supply Forward / Reverse Default Max Data CMTI Isolation Isolatio Surge Test | Temperature
ating | MSL | Package |\/|tage (v) | Channels Channels put State | Rate (Mbps)| (kV/us) | Rating |Voltage (kV) |Voltage (kV) | Range (°C)

NSI8222W1-DSWR  Industial MSL2 SOW16  2.5~55 2 211 High 150 250 (Typ) Reinforced 5 10 -40~125
NSI8222W1-DSWVR = Industrial MSL3 SOW8  25-55 2 211 Low 150 250 (Typ) Reinforced 5 10 -40~125
NSI8222W1-DSWWR Industrial  MSL3 SOWW16 2.5-5.5 2 211 High 150 250 (Typ) Reinforced 85 12.8 -40~125
NSI8222W1-Q1SWR Automotive MSL2 SOW16 25-55 2 2/1 High 150 250 (Typ) Reinforced 5 10 -40~125
NSI8222W1-Q1SWVR Automotive MSL3 SOW8 = 25~5.5 2 211 Low 150 250 (Typ) Reinforced 5 10 -40~125
NSI8230N0-DSPNR  Industrial  MSL1 SOP16 25-55 3 3/0 Low 150 250 (Typ) Reinforced 3.75 7 -40~125
NSI8230N1-DSPNR  Industrial MSL1 SOP16 25~55 & 3/0 High 150 250 (Typ) Reinforced 3.75 7 -40~125
NSI8230S0-DSSR Industrial  MSL1 SSOP16  2.5-55 3 3/0 Low 150 250 (Typ) Reinforced 3 7 -40~125
NSI8230S1-DSSR Industrial  MSL1 SSOP16  2.5-5.5 3 3/0 High 150 250 (Typ) Reinforced 3 7 -40~125
NSI8230W0-DSWR Industrial  MSL2 SOW16 2555 3 3/0 Low 150 250 (Typ) Reinforced 5 10 -40~125
NSI8230W0-DSWWR Industrial  MSL3 SOWW16 2.5-5.5 3 3/0 Low 150 250 (Typ) Reinforced 85 12.8 -40~125
NSI8230W0-Q1SWR  Automotive MSL2 SOW16 25-55 3 3/0 Low 150 250 (Typ) Reinforced 5 10 -40~125
NSI8230W1-DSWR  Industrial MSL2 SOW16  25-55 3 3/0 High 150 250 (Typ) Reinforced 5 10 -40~125
NSI8230W1-DSWWR Industrial = MSL3 SOWW16 2.5~55 3 3/0 High 150 250 (Typ) Reinforced 85 12.8 -40~125
NSI8230W1-Q1SWR Automotive MSL2 SOW16  2.5-55 3 3/0 High 150 250 (Typ) Reinforced 5 10 -40~125
NSI8231NO-DSPNR Industrial  MSL1 SOP16 25-55 3 2/1 Low 150 250 (Typ) Reinforced 3.75 7 -40~125
NSI8231IN1-DSPNR  Industial MSL1 SOP16  25~55 3 211 High 150 250 (Typ) Reinforced 3.75 7 -40~125
NSI8231S0-DSSR Industrial  MSL1 SSOP16 2.5~5.5 3 2/1 Low 150 250 (Typ) Reinforced 3 7 -40~125
NSI8231S1-DSSR Industrial  MSL1 SSOP16  2.5-55 3 21 High 150 250 (Typ) Reinforced 3 7 -40~125
NSI8231W0-DSWR Industrial  MSL2 SOW16 25-55 3 2/1 Low 150 250 (Typ) Reinforced 5 10 -40~125
NSI8231W0-DSWWR Industrial  MSL3 SOWW16 2.5-55 3 2/1 Low 150 250 (Typ) Reinforced 8.5 12.8 -40~125
NSI8231W0-Q1SWR Automotive MSL2 SOW16  25-55 3 2/1 Low 150 250 (Typ) Reinforced 5 10 -40~125
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. Supply Forward / Reverse Default Max Data CMTI Isolation Isolation | Surge Test | Temperature
OPN Rating | MSL | Package |y/ojtage (v) | Channels Channels put State | Rate (Mbps) | (kV/us) | Rating |Voltage (kV)|Voltage (kV)| Range (°C)

NSI8231W1-DSWR Industrial MSL2 SOW16 2585 3 2/1 High 150 250 (Typ) Reinforced 5 10 -40~125
NSI8231W1-DSWWR = Industrial MSL3 SOWW16 2.5~55 3 2/1 High 150 250 (Typ) Reinforced 85 12.8 -40~125
NSI8231W1-Q1SWR Automotive MSL2 SOW16 2E55 8] 2/1 High 150 250 (Typ) Reinforced 5 10 -40~125
NSI8240N0-DSPNR  Industrial MSL1 SOP16 25-55 4 4/0 Low 150 250 (Typ) Reinforced 3.75 7 -40~125
NSI8240N1-DSPNR  Industrial MSL1 SOP16 2585 4 4/0 High 150 250 (Typ) Reinforced 3.75 7 -40~125
NSI8240S0-DSSR Industrial MSL1 SSOP16  25-55 4 4/0 Low 150 250 (Typ) Reinforced 3 7 -40~125
NSI8240S0-Q1SSR  Automotive MSL1 SSOP16  2.5-5.5 4 4/0 Low 150 250 (Typ) Reinforced 3 7 -40~125
NSI8240S1-DSSR Industrial MSL1 SSOP16  25-55 4 4/0 High 150 250 (Typ) Reinforced 3 7 -40~125
NSI8240S1-Q1SSR  Automotive MSL1 SSOP16  2.5-5.5 4 4/0 High 150 250 (Typ) Reinforced 3 7 -40~125
NSI8240W0-DSWR Industrial  MSL2 SOW16 25~55 4 4/0 Low 150 250 (Typ) Reinforced 5 10 -40~125
NSI8240W0-DSWWR Industrial MSL3 SOWW16  2.5-5.5 4 4/0 Low 150 250 (Typ) Reinforced 85 12.8 -40~125
NSI8240W0-Q1SWR Automotive MSL2 SOW16 25-55 4 4/0 Low 150 250 (Typ) Reinforced 5 10 -40~125
NSI8240W1-DSWR Industrial MSL2 SOW16 2585 4 4/0 High 150 250 (Typ) Reinforced 5 10 -40~125
NSI8240W1-DSWWR Industrial MSL3 SOWW16 2.5~55 4 4/0 High 150 250 (Typ) Reinforced 85 12.8 -40~125
NSI8240W1-Q1SWR Automotive MSL2 SOW16 2E55 4 4/0 High 150 250 (Typ) Reinforced 5 10 -40~125
NSI8241NO-DSPNR  Industrial MSL1 SOP16 25-55 4 31 Low 150 250 (Typ) Reinforced 3.75 7 -40~125
NSI8241N1-DSPNR  Industrial MSL1 SOP16 2585 4 31 High 150 250 (Typ) Reinforced 3.75 7 -40~125
NSI8241S0-DSSR Industrial MSL1 SSOP16  25-55 4 3/1 Low 150 250 (Typ) Reinforced 3 7 -40~125
NSI8241S0-Q1SSR  Automotive MSL1 SSOP16  2.5-5.5 4 3/1 Low 150 250 (Typ) Reinforced 3 7 -40~125
NSI8241S1-DSSR Industrial MSL1 SSOP16  25-55 4 31 High 150 250 (Typ) Reinforced 3 7 -40~125
NSI8241S1-Q1SSR  Automotive MSL1 SSOP16  2.5-5.5 4 31 High 150 250 (Typ) Reinforced 3 7 -40~125
NSI8241W0-DSWR Industrial  MSL2 SOW16 25~55 4 31 Low 150 250 (Typ) Reinforced 5 10 -40~125
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. Supply Forward / Reverse Default Max Data CMTI Isolation Isolatiof Surge Test | Temperature
OPN Rating | MSL | Package |\/jtage (v) | Channels Channels put State | Rate (Mbps)| (kV/us) | Rating |Voltage (kV) |Voltage (kV) | Range (°C)

NSI8241W0-DSWWR Industrial  MSL3 SOWW16 2.5-55 4 3/1 Low 150 250 (Typ) Reinforced 85 12.8 -40~125
NSI8241W0-Q1SWR Automotive MSL2 SOW16 2.5~5.5 4 3/1 Low 150 250 (Typ) Reinforced 5 10 -40~125
NSI8241W0-Q1SWWRAutomotive  MSL3 SOWW16 2.5-5.5 4 31 Low 150 250 (Typ) Reinforced 85 12.8 -40~125
NSI8241W1-DSWR Industrial  MSL2 SOW16  25-55 4 31 High 150 250 (Typ) Reinforced 5 10 -40~125
NSI8241W1-DSWWR Industrial MSL3 SOWW16 25~5.5 4 31 High 150 250 (Typ) Reinforced 85 12.8 -40~125
NSI8241W1-Q1SWR Automotive MSL2 SOW16 2.5~5.5 4 3/1 High 150 250 (Typ) Reinforced 5 10 -40~125
NSI8241W1-Q1SWWRAutomotive  MSL3 SOWW16 2.5-5.5 4 31 High 150 250 (Typ) Reinforced 85 12.8 -40~125
NSI8242N0-DSPNR  Industrial  MSL1 SOP16 25~55 4 22 Low 150 250 (Typ) Reinforced 3.75 7 -40~125
NSI8242N1-DSPNR  Industrial MSL1 SOP16  25-55 4 212 High 150 250 (Typ) Reinforced 3.75 7 -40~125
NSI8242S0-DSSR Industrial  MSL1 SSOP16 2.5~5.5 4 22 Low 150 250 (Typ) Reinforced 3 7 -40~125
NSI8242S0-Q1SSR  Automotive MSL1 SSOP16  2.5-55 4 22 Low 150 250 (Typ) Reinforced 3 7 -40~125
NSI8242S1-DSSR Industrial  MSL1 SSOP16  2.5-55 4 22 High 150 250 (Typ) Reinforced 3 7 -40~125
NSI8242S1-Q1SSR  Automotive MSL1 SSOP16  25~5.5 4 212 High 150 250 (Typ) Reinforced 3 7 -40~125
NSI8242W0-DSWR Industrial  MSL2 SOW16 2.5~5.5 4 22 Low 150 250 (Typ) Reinforced 5 10 -40~125
NSI8242W0-DSWWR Industrial  MSL3 SOWW16 2.5-5.5 4 22 Low 150 250 (Typ) Reinforced 85 12.8 -40~125
NSI8242W0-Q1SWR Automotive MSL2 SOW16  25-55 4 22 Low 150 250 (Typ) Reinforced 5 10 -40~125
NSI8242W0-Q1SWWRAutomotive  MSL3 SOWW16 2535 4 2/2 Low 150 250 (Typ) Reinforced 85 12.8 -40~125
NSI8242W1-DSWR Industrial  MSL2 SOW16  2.5~55 4 212 High 150 250 (Typ) Reinforced 5 10 -40~125
NSI8242W1-DSWWR Industrial MSL3 SOWW16 2.5-55 4 2/2 High 150 250 (Typ) Reinforced 85 12.8 -40~125
NSI8242W1-Q1SWR Automotive MSL2 SOW16  25-55 4 22 High 150 250 (Typ) Reinforced 5 10 -40~125
NSI8260S0-DSSR Industrial MSL1 SSOP16  2.5-5.5 6 6/0 Low 150 250 (Typ) Reinforced 3 7 -40~125
NSI8260S0-Q1SSR  Automotive MSL1 SSOP16  2.5-5.5 6 6/0 Low 150 250 (Typ) Reinforced 3 7 -40~125
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. Supply Forward / Reverse Default Max Data CMTI Isolation Isolation | Surge Test | Temperature
OPN Rating | MSL | Package |y/gjtage (v) | Channels Channels put State | Rate (Mbps) | (kV/us) | Rating |Voltage (kV)|Voltage (kV)| Range (°C)

NSI8260S1-DSSR Industrial MSL1 SSOP16  25-55 6 6/0 High 150 250 (Typ) Reinforced 3 7 -40~125
NSI8260S1-Q1SSR  Automotive MSL1 SSOP16 25~55 6 6/0 High 150 250 (Typ) Reinforced 3 7 -40~125
NSI8261S0-DSSR Industrial MSL1 SSOP16  25-55 6 5/1 Low 150 250 (Typ) Reinforced 3 7 -40~125
NSI8261S0-Q1SSR  Automotive MSL1 SSOP16 — 25~55 6 5/1 Low 150 250 (Typ) Reinforced 3 7 -40~125
NSI8261S1-DSSR Industrial MSL1 SSOP16  25-5.5 6 5/1 High 150 250 (Typ) Reinforced 3 7 -40~125
NSI8261S1-Q1SSR  Automotive MSL1 SSOP16 =~ 2.5~55 6 5/1 High 150 250 (Typ) Reinforced 3 7 -40~125
NSI8262S0-DSSR Industrial MSL1 SSOP16  25-55 6 42 Low 150 250 (Typ) Reinforced 3 7 -40~125
NSI8262S0-Q1SSR  Automotive MSL1 SSOP16  2.5~55 6 412 Low 150 250 (Typ) Reinforced 3 7 -40~125
NSI8262S1-DSSR Industrial MSL1 SSOP16  25-55 6 42 High 150 250 (Typ) Reinforced 3 7 -40~125
NSI8262S1-Q1SSR  Automotive MSL1 SSOP16 ~ 25-55 6 42 High 150 250 (Typ) Reinforced 3 7 -40~125
NSI8263S0-DSSR Industrial MSL1 SSOP16  25-55 6 3/3 Low 150 250 (Typ) Reinforced 3 7 -40~125
NSI8263S0-Q1SSR  Automotive MSL1 SSOP16  2.5~5.5 6 313 Low 150 250 (Typ) Reinforced 3 7 -40~125
NSI8263S1-DSSR Industrial MSL1 SSOP16  25-55 6 33 High 150 250 (Typ) Reinforced 3 7 -40~125
NSI8263S1-Q1SSR  Automotive MSL1 SSOP16 ~ 25-55 6 33 High 150 250 (Typ) Reinforced 3 7 -40~125
NSI8266S0-DSSR Industrial MSL1 SSOP16  25-55 6 6/0 Low 150 250 (Typ) Reinforced 3 7 -40~125
NSI8330W0-Q1SWR Automotive MSL3 SOW16 25-55 3 3/0 Low 100 200(Typ) Reinforced 5 10 -40~125
NSI8330W1-Q1SWR Automotive MSL3 SOW16  2.5-55 3 3/0 High 100 200(Typ) Reinforced 5 10 -40~125
NSI8331W0-Q1SWR Automotive MSL3 SOW16 — 25-55 3 21 Low 100 200(Typ) Reinforced 5 10 -40-125
NSI8331W1-QISWR Automotive MSL3 SOW16  25-55 3 21 High 100 200(Typ) - Reinforced 5 10 ~40-125
NSI8340W0-Q1SWR Automotive MSL3 SOW16 25-55 4 4/0 Low 100 200(Typ) Reinforced 5 10 -40~125
NSI8340W1-Q1ISWR Automotive MSL3 SOW16  25-55 4 4/0 High 100 200(Typ) Reinforced 5 10 ~40~125
NSI8341W0-Q1ISWR  Automotive MSL3 SOW16 = 2.5-55 4 31 Low 100 200(Typ)  Reinforced 5 10 -40-125
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. Supply Forward / Reverse Default Max Data CMTI Isolation Isolatiof Surge Test | Temperature
OPN Rating | MSL | Package |\/jtage (v) | Channels Channels put State | Rate (Mbps)| (kV/us) | Rating |Voltage (kV) |Voltage (kV) | Range (°C)

NSI8341W1-Q1ISWR Automotive MSL3 SOW16  25-5.5 4 31 High 100 200(Typ) Reinforced 5 10 -40~125
NSI8342W0-Q1SWR Automotive MSL3 SOW16 2.5~5.5 4 2/2 Low 100 200(Typ) = Reinforced 5 10 -40~125
NSI8342W1-Q1SWR Automotive MSL3 SOW16  2.5-55 4 22 High 100 200(Typ) Reinforced 5 10 -40~125
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NSI1822X/ NSI823X/NSI824X/NSI826X: Enhanced Dual/Triple/Quad/

Six-Channel Digital Isolators with High Reliability

@ Product introduction

NSI822X/NSI823X/NSI824X/NSI826X are cost-effective dual/triple/quad/six-channel digital isolators with high reliability This series of products
have passed UL1577 safety certification, support several insulation withstand voltage (3kVrms, 3.75kVrms, 5kVrms, 5.7kVrms), while
providing high electromagnetic immunity and low emissions at low power consumption. The data rate of the product is up to 150Mbps, and
the common mode transient immunity (CMTI) is up to 200kV/us. It provides digital channel direction configuration and the default output level
configuration when the input power is lost. The wide power supply voltage range of this series of devices supports direct connection with most
digital interfaces, making it easy for level conversion. Excellent system-level EMC performance improves operation reliability and stability.
AEC-Q100 (level 1) options are available for all devices.

@ Product feature

Isolation withstand voltage 3000Vrms, 3750Vrms, 5000Vrms, 5700Vrms
VDE Reinforced Isolation Certification Low propagation delay typical <15ns

O Lifetime of isolated gate: > 60 years

O
Date rate: DC to 150Mbps O Low power consumption: 1.5mA/ch (1 Mbps)

o

o

(2]
Q
S
e
@)
>
.
S

High CMTI: £200kV/us Operating temperature: -55 to 125°C

AEC Q100 (Grade 1) is applicable to all devices RoHS-compliant packages: SOP-8, SOP-16,
Chip-level ESD: HBM: +8kV SSOP-16, SOW-8, SOW-16, and SOWW-16
Enhanced ESD, EFT, surge protection at system level

O OO OO0 0O

@ Pinout & Package

voo, (1] ® |16/ voD, vop, (1] ® |16/ voo,
. NSig220 . Nsiez21 . Nsig222 wa Zf— - >—fisloura warz— > {5 oura WSIBER
vee, (4 gver, - veo, (1 fgveo, - veo, [} [ovee: g af— > >—f@ours e s> >—fwours
wa czf-> S o oura z|< Jfom izl oo welaf [l fwoute e laf— i i oure
wo (5| > >—fzovo  wo s> >—fzou
e (3> >—{8lours e (3> >—elours  outs (3} J{eme wets| > > fmovre  wers|— > J->—fmoure
o, (4] 5] ono, oo, (4] lsiono, oo, (4] 5] ono, e Czf— > > oure  ourerz—< <1 ne
GND, (5] [ nsiezso [s1ono,  ano, (3] [l nsieze1 o1 GND,
voo, (1] ® oo, vo, [1] ® VoD, voo, (1] ® Voo, voo, (1| ® v, voo, (1] ® li6lvoo, oo, (1| ® oo,  voo, (1] voo,
Gno, (2] GND,  GND, (2] GND, eno, (2] GND, wa zf— > >—fmoura  marzt—{>f->—{moura oo, 12| GND,  GND, (2] GND,
wa (3> outa  ina (3] > outa wa 3f— > outa we 3} >-{>—f@ours e[ > >—f@ours a3 > outa a3} outA
Ng (&} > outs g [af— > outs s (& >—] outs we @} >f-{>—f@wourc  werg— > >—f@ourc e al—|>| ours e [af—| > outs
e [5f— > outc e s> outc ourc (5] INC o (51— > >—f1zouro  ouro 5} -Hf<—1z mo e (51— > outc  outc s Ne
o (6> ND ou Eﬁ—{ IND. oun (6] IND oure6—<-—<—fmme  ourels|—< <}z me Ne (6] Ne ne 5] Ne
Ne (7] EN, en, (7] EN, en, (7] EN, ourezf—<-<—fame  oureiz—<Hi-<{iawe ne (7] EN, en, 7] En,
GND, (8] Nslg240 | 9] GND, GND, (8] Nsig241 |-9] GND, GND, [B] Nsg242 |91 GND, GnD, (8] llnsiszs2 f2leno,  enp, (8] lInsiszss |21 enD, GND, [8] Ns18230} 9] GND, GND, [8] Nsig231| 9] GND,
@ Application
o of- m——p-
O] | —p
I I | ] -—p- ( )
O] Ol -
O] P —
O] - p-
:f
Industrial Isolation interface, General-purpose Motor control Power Communication
automation system such as SPI.RS232 RS485 CANmultichannel isolation transmission
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NSI83xx: High Reliability Reinforced Digital Isolator

@ Product introduction

The NSI83xx series are high reliability digital isolators. The NSI83xx series device is safety certified by UL1577 support 5kVrms insulation
withstand voltage, while providing high electromagnetic immunity and low emissions at low power consumption. The data rate of the NSI83xx
series is up to 100Mbps, and the common-mode transient immunity (CMTI) is up to 200kV/us. The NSI83xx series provides digital channel
direction configuration and the default output level configuration when the input power is lost. Wide supply voltage of the NSI83xx series
supports to connect with most digital interface directly, easy to do the level shift. High system level EMC performance enhance reliability and
stability of use. AEC-Q100 (Grade 1) option is provided for all devices.

9]
@ Product feature Q
O Up to 5000Vrms Insulation voltage O Default output high level or low-level option %
O Data rate: DC to 100Mbps O Low power consumption: 1.5mA/ch (1 Mbps) g
O Power supply voltage: 2.5V to 5.5V O Low propagation delay: <18ns =
O High CMTI: 200kV/ps O Operation temperature: -40 C~125C
O Chip level ESD: HBM: +8kV O RoHS-compliant packages: SOP16(300mil)

O Robust Electromagnetic Compatibility (EMC)
System-Level ESD, EFT, and Surge Immunity
Low Emissions

@ Safety certification @ Package

O UL recognition: up to 5000Vrms for 1 minute per UL1577
O CQC certification per GB4943.1

O CSA component notice 5A

O DIN EN IEC 60747-17 (VDE 0884-17)

@ Application
o
O}
i
Industrial Isolated SPI, General-purpose Motor control
automation system RS232, RS485 multichannel isolation
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Digital Isolator with Integrated

Isolated Power Supply

. Supply Output Max Output |Forward/Reverse | Max Data Isolation Rating | Surge Test
OPN Rating | Package | Channels |\qitage (v) | Voltage (V)| Current (mA) | Channels | Rate (Mbps) |CMT! (kV/bs)|  @vDE 0884-17 |Voltage (KV)

NSIP9540W0-
DSWR

NSIP9540WO0-
QISWR

NSIP9540W1-
DSWR

NSIP9540W1-
QISWR

NSIP9541WO0-
DSWR

NSIP9541W0-
QISWR

NSIP9541W1-
DSWR

NSIP9541W1-
Q1SWR

NSIP9542WO0-
DSWR

NSIP9542W0-
QISWR

NSIP9542W1-
DSWR

NSIP9542W1-
QISWR

NSIP9543W0-
DSWR

NSIP9543WO0-
QISWR

NSIP9543W1-
DSWR

NSIP9543W1-
QISWR

NSIP9544W0-
DSWR

NSIP9544W0-
QISWR

NSIP9544W1-
DSWR

NSIP9544W1-
QISWR

NSIP9840WO0-
DSWR

NSIP9840W1-
DSWR

Industrial

Automotive

Industrial

Automotive

Industrial

Automotive

Industrial

Automotive

Industrial

Automotive

Industrial

Automotive

Industrial

Automotive

Industrial

Automotive

Industrial

Automotive

Industrial

Automotive

Industrial

Industrial

SOW16

SOW16

SOW16

SOW16

SOW16

SOW16

SOW16

SOW16

SOW16

SOW16

SOW16

SOW16

SOW16

SOW16

SOW16

SOW16

SOW16

SOW16

SOW16

SOW16

SOW16

SOW16

4

3~5.25

3-5.25

3-5.25

3~5.25

3~5.25

3-5.25

3-5.25

3~5.25

3~5.25

3-5.25

3-5.25

3~5.25

3~5.25

3-5.25

3-5.25

3~5.25

3~5.25

3-5.25

3-5.25

3~5.25

3-5.25

3-5.25

3.3/5

3.3/5

3.3/5

3.35

3.3/5

3.3/5

3.3/5

3.35

3.3/5

3.3/5

3.3/5

3.35

3.3/5

3.3/5

3.3/5

3.35

3.3/5

3.3/5

3.3/5

3.35

3.3/5

3.3/5

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

235

4/0

410

4/0

4/0

3/1

31

31

3/1

22

2/2

22

22

13

13

13

3

0/4

0/4

0/4

0/4

4/0

410

150

150

150

150

150

150

150

150

150

150

150

150

150

150

150

150

150

150

150

150

150

150

150

150

150

150

150

150

150

150

150

150

150

150

150

150

150

150

150

150

150

150

150

150

Reinforced isolation

Reinforced isolation

Reinforced isolation

Reinforced isolation

Reinforced isolation

Reinforced isolation

Reinforced isolation

Reinforced isolation

Reinforced isolation

Reinforced isolation

Reinforced isolation

Reinforced isolation

Reinforced isolation

Reinforced isolation

Reinforced isolation

Reinforced isolation

Reinforced isolation

Reinforced isolation

Reinforced isolation

Reinforced isolation

Reinforced isolation

Reinforced isolation

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

Temperature

Range (°C)

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125



. Supply Output | Max Output |Forward/Reverse | Max Data Isolation Rating
OPN Rating | Package |Channels |\/itage (V) | Voltage (V) | Current (mA) Channels | Rate (Mbps) |CMTI (kV/bs)|  @vpE 088a-17

NSIP9840W1-
QISWR

NSIP9841W0-
DSWR

NSIP9841W1-
DSWR

NSIP9842WO0-
DSWR

NSIP9842W1-
DSWR

NSIP9843WO0-
DSWR

NSIP9843W1-
DSWR

NSIP9844W0-
DSWR

NSIP9844W1-
DSWR

Automotive

Industrial

Industrial

Industrial

Industrial

Industrial

Industrial

Industrial

Industrial

SOwW16

SOwW16

SOwW16

SOW16

SOwW16

SOwW16

SOwW16

SOW16

SOwW16

4

3~5.25

3~5.25

=525

3~5.25

3~5.25

3~5.25

=525

3~5.25

3-5.25

3.3/5

3.3/5

3.3/5

3.3/5

3.3/5

3.3/5

3.3/5

3.3/5

3.3/5

100

100

100

100

100

100

100

100

100

236

4/0

31

3/1

212

2/2

13

13

0/4

0/4

150

150

150

150

150

150

150

150

150

150

150

150

150

150

150

150

150

150

Reinforced isolation

Reinforced isolation

Reinforced isolation

Reinforced isolation

Reinforced isolation

Reinforced isolation

Reinforced isolation

Reinforced isolation

Reinforced isolation

Surge Test

Voltage (kV)

10

10

10

10

10

10

10

10

10

Temperature

Range (°C)

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125



NSIP954x: Quad-Channel Digital Isolators with

Integrated DC to DC Converter

@ Product introduction

The NSIP954x devices are quad-channel digital isolators with integrated isolated DC-DC converter. The isolated DC-DC converter provides
up to 500mW output power using on chip transformer. The feedback PWM signal is sent to primary side by a digital isolator based on
Novosense capacity isolation technology. The high integrated solution can help to simplify system design and improve reliability. The
NSIP954x device is safety certified by UL1577 support 5.0kVrms withstand voltages, while providing high electromagnetic immunity and low
emissions. The data rate of the NSIP954x is up to 150Mbps, and the common-mode transient immunity (CMT]I) is up to 150kV/us. The
NSIP954x devices provide 5V to 5V, 5V to 3.3V, 3.3V to 3.3V conversion mode, the output voltage can be set by SEL pin.

@ Product feature

O Emission optimized to meet CISPR 32 and EN 55032 O Date rate: DC to 150Mbps o

Class B with >5 dB margin on 2 layers board O High CMTI: 150kV/us «g
O Up to 5000Vrms Insulation voltage O High system level EMC performance: Enhanced system =8
O Power supply voltage: 3V to 5.25V level ESD, EFT, Surge immunity 9
O 5V to 5V, 5V to 3.3V, support 100mA load current O Operation temperature: -40°C~125°C %-
O 3.3V to 3.3V, support 60mA load current O RoHS-compliant packages: SOW16

O Over current and over temperature protection

@ Pinout & Package @ Safety certification

O UL recognition: up to 5000Vrms for
1 minute per UL1577

O CQC certification per GB4943.1

O CSA component notice 5A

O DIN VDE V 0884-17

@ Package

VISO

GND2

OUTA INA
ouTB 13/INB
ouTtc INC
OouTD IND
NC SEL
GND1 NSIP9544 GND2
@ Application
+ o
oC}- -
+ ol m—
+ o0 P
Industrial Isolated SPI, Universal
automation system RS232, RS485 Multi-Channel Isolator
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NSIP984x: Quad-Channel Digital Isolators with

N Integrated DC to DC Converter

@ Product introduction

The NSIP984x devices are quad-channel digital isolators with integrated isolated DC-DC converter. The isolated DC-DC converter provides
up to 500mW output power using on chip transformer. The feedback PWM signal is sent to primary side by a digital isolator based on
Novosense capacity isolation technology. The high integrated solution can help to simplify system design and improve reliability. The
NSIP984x devices are safety certified by UL1577 support 5.0kVrms withstand voltage while providing high electromagnetic immunity and low
emissions. The data rate of the NSIP984x is up to 150Mbps, and the common-mode transient immunity (CMTI) is up to 100kV/us. The
NSIP984x devices provide 5V to 5V, 5V to 3.3V, 3.3V to 3.3V conversion mode, the output voltage can be set by SEL pin.

@ Product feature

O Emission optimized to meet CISPR 32 and EN 55032 Class B O Date rate: DC to 150Mbps 0

with >5 dB margin on 2 layers board O High CMTI: 100kV/us Typ “3
O Up to 5000Vrms Insulation voltage O High system level EMC performance: Enhanced system e
O Power supply voltage: VDD: 3V to 5.25V VDDL: 1.8V to 5.5V level ESD, EFT, Surge immunity 9
O 5V to 5V, 5V to 3.3V, support 100mA load current O Operation temperature: -40 C~125C %-
O 3.3V to 3.3V, support 60mA load current O RoHS-compliant packages: SOW16, SOWW16

O Over current and over temperature protection

@ Pinout & Package @ Safety certification

O UL recognition: up to 5000Vrms for
1 minute per UL1577

O CQC certification per GB4943.1

O CSA component notice 5A

INA OUTA O DIN VDE V 0884-17
INB ouTB
INC 5] ouTC
ouTD 11/IND
VDDL | 7] SEL
GND1 NSIP9841 |9 |GND2 ‘ Package
Rl
VDD [ 1 VISO
|
GND1 } | [I5lGND2
L W N
OUTA INA
ouTB 13]INB
ouTtc INC
OouTD IND
VDDL SEL
GND1 NSIP9844 GND2
@ Application
+ iy i
-
|-
+ o b
iy nigd
+ -
o] Do
Industrial Isolated SPI, Universal
automation system RS232, RS485 Multi-Channel Isolator
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Isolated 485 with Integrated Isolated Power Supply

" vl | pack - Max Data | Supply —_— CMTI | Isolation | Isolation | Surge Test | Temperature
ating ackage| DUpIeX | pate (Mbps) | Voltage (V) Voltage ) eatlres (kV/us)| Rating | Voltage (kV) | Voltage (kV) | Range (°C)

NSIP93086-DSWR Industrial MSL3 SOW16  Full 3-5.25 1.8~55 +150  Reinforced -40~125

NSIP93086-DSWTR  Industrial MSL3 SOW20  Full 3~5.25 1.8~55 +150  Reinforced -40~125

NSIP93086C-DSWR  Industrial MSL3 SOW16  Full 3-525  18-55 [/Ologicleveladustable, ;5  Reinforced -40~125
output voltage select

/0 logic level adjustable, 150 Reinforced -40~125

NSIP93086C-DSWTR  Industrial MSL3 SOW20  Full 3~5.25 1.8~55
output voltage select

NSIP93086H-DSWR  Industrial MSL3 SOW16  Half G525 1.8~5.5  output voltage select +150  Reinforced -40~125

1/0 logic level adjustable,

output voltage select +150  Reinforced -40~125

NSIP93086HV-DSWR  Industrial MSL3 SOW16  Half 3-5.25 1.8~55

. S

solated 485 with
ntegrated Isolated
Power Supply

A e




NSIP93086: Signal Isolated RS-485 Transceiver with

Integrated DC to DC Converter

[\

@ Product introduction

NSIP93086 series are high reliability isolated full duplex RS-485 transceiver with integrated DC to DC converter. The NSIP93086 isolated DC
to DC converter uses on-chip transformer. The feedback PWM signal is sent to primary side(Isolator Sidel) by a digital isolator based on
Novosense capacity isolation technology. The NSIP93086 series are safety certified by UL1577 supporting 5kVrms insulation withstand
voltage, while the high integrated solution can help to simplify system design and improve reliability. The Bus pins of NSIP93086 are protected
from £8kV system level ESD to GND2. The device features a fail-safe circuitry, which guarantees a logic-high receiver output when the
receiver inputs are open or shorted. The device have 96kQ input impedance that allows up to 256 transceivers on the bus.

@ Product feature @ Safety certification

O Up to 5000Vrms Insulation voltage O UL recognition: up to 5000Vrms for 1 minute

O ISO-Power integrated isolated DC-to-DC converter per UL1577 ‘_(5’)
O 1/O voltage range supports 1.8~5.25V MCU O CQC certification per GB4943.1 3
O Power supply voltage: VDD: 3V to 5.25V; VDDL:1.8V to 5.25V O CSA component notice 5A §
O Voltage conversion: 5V to 5V, 5V to 3.3V, 3.3V to 3.3V O DIN VDE V 0884-17 Q.
O Over current and over temperature protection =
O High CMTI: £150kV/us

O Data rate: 16Mbps @ Package

O Up to 256 transceivers on the bus

O High system level EMC performance

O Operation temperature: -40°C~125°C

O RoHS-compliant packages: SOW16 SOW20

@ Pinout & Package

g |
GND1[ 1 — — 20/ GND2 °
VoD 71— L8] visoour GND1[1 — ——16] GND2 VDD [ | 116 Visoout VDD [1 | 116] Visoour
oNDL[F] b A VDD [ 2 f—— L—15] Visoout GND1[2} {15] GND2 GND1 [ 2} {151 GND2
R[Z] 7 8 R 1241 A R[Z] [14] Nc RIZ] 1141 Vison
IRE[5 ] 16 GND2 IRE (4] S P REL4] 11318 R[4 ] i3] B
DE 5] M) 2 DE[5} ;EZ DE[5} 112] A DE [5} 1121 A
orr] b ooz D6} 1 Y D[6 | 11 NC D6 | 111 NC
s s
veeL (& A Yoot NSIP93086C . "o (o) 5= ne (o1 SEv
GND: GND: GND:1[8] 1971 GND: GND:1 8| 1971 GND:
GND: (9] [2 Ne ' 2 ! ’ ' INSIP93086H ’ ' ’
NSIP93086C -DSWR -DSWR
GND: [10] Ve 1111 SEL
NSIP93086C-DSWTR NSIP93086C-DSWR NSIP93086H-DSWR NSIP93086HV-DSWR
@ Application

R

Industrial Isolated RS-485 Smart ammeters Security and
automation system communication system and water meters surveillance systems
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Isolated CAN with Integrated Isolated Power Supply

. Max Data Supply 1/0 CMTI Isolation Withstand Isolation Surge Test | Temperature
R IREWHE Rate (Mbps)| Voltage (V) | Voltage (V) IREEILES (kV/us) | Rating | Voltage (VISO) (kvims) | Voltage (kv)| Range (°C)

NSIP9042-DSWR  Industrial MSL3 SOW16 5 45~525 1.8-5.5 +150  Reinforced 5 10 -40~125
NSIP9042-DSWTR Industrial MSL3  SOW20 5 4.5~5.25 1.8~55 /O logic level adjustable  +150  Reinforced 5 10 -40~125
NSIP9042V-DSWR Industrial MSL3 SOW16 5 45~5.25 1.8~55 /O logic level adjustable +150  Reinforced 5 10 -40~125

'

Isolated CAN with
Integrated Isolated
Power Supply

A

| / PR

b W
£

wr L

g




NSIP9042: Signal Isolated CAN Transceiver with

Integrated DC to DC Converter

@ Product introduction

NSIP9042 is a high reliability isolated controller area network(CAN) physical layer transceiver with integrated DC to DC converter. The
isolated DC-DC converter provides output power using on-chip transformer. The feedback PWM signal is sent to primary side by a digital
isolator based on Novosense capacitive isolation technology. Both devices are safety certified by UL1577, supporting 5kVrms insulation
withstand voltage, while the high integrated solution can help to simplify system design and improve reliability. The Bus pins of NSIP9042 are
protected from +8kV system level ESD to GND2 on Bus side. The data rate of the NSIP9042 is up to 5Mbps. The NSIP9042 provides thermal
protection and transmit data dominant time out function.

@ Product feature @ Safety certification

O Up to 5000Vrms Insulation voltage O UL recognition: up to 5000VRMS for 1 minute

O Isopower integrated isolated DC-DC converter per UL1577 <.(5n
O Power supply voltage: VDD1:4.75V to 5.25V; VDDL:1.8V to 5.25V O CQC certification per GB4943.1 3
O Over current and over temperature protection O CSA component notice 5A 6
O High CMTI: £150kV/us O DIN VDE V 0884-17 g:;_
O Data rate: 5Mbps -
O High system level EMC performance @ Pac kage

O Operation temperature: -40°C~125°C

O RoHS-compliant packages: SOW20 SOW16

@ Pinout & Package

GND1[1 ]| 120/ GND2
VDD [2] 1 19] Visoout VDD [1] | 16] Visoout VDD [1] — 16/ Visoout
GND1[3 | 18] NC GND1[ 2] 1 15| GND2 GND1[2 | — 15| GND2
RXD [4 | "17] CANH TXD[3] 14 NC TXD[3 | 14 NC
TXD[5 | 6] GND2 NC[4 | 113] CANH NC[4 ]| " 13) CANH
VDDL 6| 15] CANL RXD[5 | [12] CANL RXD [5 | 2] CANL
GND1[7 | |14 NC NC 6 | 1 11] Visoin NC[6 | "11] Vison
NC[8] [13] GND2 NC[7 | 10] GND2 NC[7 | 10/ GND2
GND1[9 | 1'12] Visoin ChR I NSIP9042 |91 GND2 GND1 (8| NSIP9042V 19| GND2
-DSWR -DSWR
NSIP9042
GND:1 [10] DSwrvR I GNDz
NSIP9042-DSWTR NSIP9042-DSWR NSIP9042V-DSWR
@ Application
Industrial Smart ammeters Security and
automation system and water meters surveillance systems
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Solid-State Relay

Isolation Input Forward Breakdown

: Temperature
Rating Package Voltage (kV) Channels |\, rent (ma) Voltage (V)

Imax (A) Range (°C)

NSI7117-DSWLR Industrial MSL3 SOw12 Internal 7-20 1700 . -40~125

NSI7117-Q1SWLR Automotive MSL3 SOwW12 Internal




NSI7117: 1700V Solid-State Relay

@ Product introduction

The NSI7117 is a single-channel solid-state relay (SSR), which is pin-compatible for popular photo MOSFET. The SSR turns ON with a
minimum input current of 5.5mA. It can conduct 30mA current at ON state, with resistance less than 250Q. The SSR turns off with an input
voltage of 0.5V or less. It can withstand 1000V voltage at OFF state, with less than 1A leakage current. The NSI7117 uses NOVOSENSE's
high reliability isolation technology. While the input circuit imitates the characters of LEDs, it has performance advantages compared to

standard photo MOSFET, including better reliability and aging performance, higher working temperature, shorter turn-on and turn-off delay. As

a result, the NSI7117 is suitable to replace photo MOSFET in high reliability system.

@ Product feature

Opto-compatible Input Characteristics

7mA Recommended Min Input Current

2V Input Forward Voltage

6.5V Max Input Reverse Voltage

Output Breakdown Voltage >1700V

On-resistance Ron=72Q at 25°C, <250Q at 125°C, 10mA
50mA Max Load Current

Leakage Current <1puAat 1000V, 125°C

Turn-On Time ton < 1ms, Turn-Off Time toff <1 ms
Insulation with up to 5000Vrms Viotm & 1000Vrms Viowm

Junction Temperature: 150°C

AEC-Q100 qualified

RoHS-Compliant Packages: SOW12
Creepage: CTIl >600V

>8mm for primary — secondary

25.91mm across switch terminals

EMC: Pass CISPR 25 Class 5

Optimized anti-interference capability against
common-mode noise

Optimized EMS performance

OO0 O0OO0OO0OO0OO0OO0OO0OO0OO0

Operation Temperature: -40°C~125°C

@ Pinout & Package @ Package

NC [1] —12] b1
NC [2] —{11] D1
CATHODE [ 3 |—

ANODE |4 | E}
CATHODE |5 |

NC [6 |

Ne [7] — 10| D2

NC [8 9] D2
@ Application

£

Insulation Resistance Relay Conglutination
Measurement Diagnose
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Transformer Driver

lout(typ) (mA) Vin(min) (V) Vin(max) (V) | Operating Frequency (kHz) TemperatureRange (°C)

NSIP6051-DSTAR Industrial MSL1 SOT23-5 350 2.25 55 425 N -40~125
NSIP6051-Q1STAR Automotive MSL1 SOT23-5 350 2.25 55 425 N -40~125
NSIP6055A-DSTCR Industrial MSL1 SOT23-6L 1.36 225 BIo| 160 Y -40~125
NSIP6055A-Q1STCR  Automotive MSL1 SOT23-6L 1.36 2.25 55 160 Y -40~125
NSIP6055B-DSTCR Industrial MSL1 SOT23-6L 1.36 2.25 55 420 Y -40~125
NSIP6055B-Q1STCR ~ Automotive MSL1 SOT23-6L 1.36 2.25 55 420 Y -40~125
NSIP3266-DHMSR Industrial MSL1 HMSOP8 0.5 6.5 26 100~1000 Y -40~125
NSIP3266-Q1HMSR Automotive MSL2 HMSOP8 05 6.5 26 100~1000 Y -40~125
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NSIP6051: Transformer Driver for Isolated Power Supplies

@ Product introduction

The NSIP6051 is a push-pull transformer driver specially designed for small size, low-power isolation power supply with low standby power
consumption. Its periphery only needs to match simple input and output filter capacitors, isolation transformer and rectifier circuits. Its internal
integrated oscillator provides a pair of high precision complementary signals to drive two N-channel MOSFETSs. The internal design of the chip
follows a symmetrical structure, which can effectively ensure the high symmetry of the two power MOSFETs and avoid magnetic bias during
the working process of the circuit. Ultra-low noise and EMI are achieved by slew rate control of the output switch voltage and through Spread
Spectrum Clocking (SSC). The internal protection features include over current protection, under-voltage lockout, thermal shutdown and
break-before-make circuitry. The NSIP6051 is available in a small SOT-23 (5) package, and is specified for operation at temperatures from
—40°C to 125°C.

@ Product feature @ Package

O Push-pull driver for transformers
O Single 3.3-V or 5-V supply
5-V Supply: 350 mA (Max)
3.3-V Supply: 150 mA (Max)
O Thermal shutdown and over-current protection (OCP)
O Spread Spectrum Clocking
O Small 5-Pin SOT-23 Package

@
Q
=]
=
@)
=
!
5

@ Pinout & Package

i |1 5 | |oND
Vee E 2
p2[ |3 4 | JeND
Figure 1.NSIP6051
NSIP6051 vin

Tl Vout

GND D G

I =y

Figure 2.Simplified Schematic

@ Application
A —C1
=
Isolated interface power Industrial automation Process control Medical equipment

supply for CAN, RS-485,
RS-422, RS-232, SPI, 12C,
Low-Power LAN
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NSIP6051-Q1: Automotive Grade Transformer Driver for

Isolated Power Supplies

@ Product introduction

The NSIP6051-Q1 is an automotive grade push-pull transformer driver specially designed for small size, low-power isolation power supply
with low standby power consumption. The periphery of the circuit only requires simple input and output filter capacitors, isolation transformer,
and rectifier circuits. Its internal integrated oscillator provides a pair of high precision complementary signals to drive two N-channel
MOSFETs. The internal design of the chip follows a symmetrical structure, which can effectively ensure the high symmetry of the two power
MOSFETs and avoid magnetic bias during the working process of the circuit. Ultra-low noise and EMI are achieved by slew rate control of the
output switch voltage and through Spread Spectrum Clocking (SSC). The internal protection features include over current protection,
under-voltage lockout, thermal shutdown and break-before-make circuitry. The NSIP6051 is available in a small SOT-23 (5) package, and is
specified for operation at temperatures from —40°C to 125°C.

@ Product feature

O Push-pull driver for transformers O Spread spectrum clocking

O Support 2.25V to 5.5V supply O Slew-rate control

O Ultra-low EMI O Small 5-pin SOT-23 package
O Over-current protection (OCP) O AEC-Q100 Grade 1 Qualified
O Over temperature protection O RoHS & REACH Compliance
@ Pinout & Package @ Package

ot |1 5 | |onD
Vee E 2
p2[_|3 4 | JeND
Figure 1.NSIP6051
NSIP6051 Vvin
T1 Vout
4lenp p2}2 G

Veek2 %
NG
5 6ND p1HL §_"7

Figure 2.Simplified Schematic

@ Application
+ —
Isolated interface power IGBT gate drive
supply for 12C, CAN, RS-485, power supply

RS-422, RS-232, SPI,
Low-Power LAN
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NSIP6055x: Transformer Driver for Isolated Power Supplies

[\

@ Product introduction

The NSIP6055x is a push-pull transformer driver specially designed for small size, low-power isolation power supply with low standby power
consumption. The periphery of the circuit only requires simple input and output filter capacitors, isolation transformer, and rectifier circuits. Its
internal integrated oscillator provides a pair of high precision complementary signals to drive two N-channel MOSFETs. The internal design of
the chip follows a symmetrical structure, which can effectively ensure the high symmetry of the two power MOSFETs and avoid magnetic bias
during the working process of the circuit. Ultra-low noise and EMI are achieved by slew rate control of the output switch voltage and through
Spread Spectrum Clocking (SSC). The internal protection features include over current protection, under-voltage lockout, thermal shutdown
and break-before-make circuitry. NSIP6055A has a 160 kHz internal oscillator for applications that need to minimize emissions. NSIP6055B
has a 420 kHz internal oscillators for application that require higher efficiency and smaller transformer size. The NSIP6055x is available in a
small SOT-23 (6) package, and is specified for operation at temperatures from —40°C to 125°C.

@
Q
@ Product feature 2
(@)
O Push-pull driver for transformers O Over temperature protection g:,’
O Support 2.25V to 5.5V supply O Soft-start to reduce In-rush current =
O High output drive: 1A at 5V supply O Spread Spectrum Clocking
O Precision internal oscillator options: 160 kHz (NSIP6055A) O Slew-rate control
and 420 kHz (NSIP6055B) O Small 6-Pin SOT-23 Package
O Ultra-low EMI O ROHS & REACH Compliance
O Over-current protection (OCP)

@ Pinout & Package @ Package
pi[ |1 6| |Jcik
vee [ |2 AEY
p2[ |3 4 | JenD

Figure 1.NSIP6055X

Vout
416N b2 D (o

“Enable 5

EN

0
CLK p1i-L é_“,
murj: qumug

Figure 2.Simplified Schematic

Ext Clock 6

@ Application

ﬂ + —_—
Isolated interface power Industrial automation Process control Medical equipment IGBT gate drive
supply for CAN, RS-485, power supply

RS-422, RS-232, SPI, 12C,
Low-Power LAN
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NSIP6055x%-Q1: Automotive Grade Transformer Driver

for Isolated Power Supplies

@ Product introduction

The NSIP6055x-Q1 is an automotive grade push-pull transformer driver specially designed for small size, low-power isolation power supply
with low standby power consumption. The periphery of the circuit only requires simple input and output filter capacitors, isolation transformer,
and rectifier circuits. Its internal integrated oscillator provides a pair of high precision complementary signals to drive two N-channel
MOSFETs. The internal design of the chip follows a symmetrical structure, which can effectively ensure the high symmetry of the two power
MOSFETs and avoid magnetic bias during the working process of the circuit. Ultra-low noise and EMI are achieved by slew rate control of the
output switch voltage and through Spread Spectrum Clocking (SSC). The internal protection features include over current protection,
under-voltage lockout, thermal shutdown and break-before-make circuitry. NSIP6055A has a 160 kHz internal oscillator for applications that
need to minimize emissions. NSIP6055B has a 420 kHz internal oscillators for application that require higher efficiency and smaller transform-
er size. The NSIP6055x is available in a small SOT-23 (6) package, and is specified for operation at temperatures from —40°C to 125°C.

(9]
@ Product feature Q
Q
O Push-pull driver for transformers O Soft-start to reduce In-rush current §
O Support 2.25V to 5.5V supply O Spread Spectrum Clocking %.
O High output drive: 1A at 5V supply O Slew-rate control
O Precision internal oscillator options: 160 kHz (NSIP6055A) O Small 6-Pin SOT-23 Package
and 420 kHz (NSIP6055B) O AEC-Q100 Grade 1 Qualified
O Ultra-low EMI O ROHS & REACH Compliance
O Over-current protection (OCP)
O Over temperature protection

@ Package
@ Pinout & Package

pi[ |1 6| |cik
vee [ |2 5 | |EN
p2[ |3 4 | JenD
Figure 1.NSIP6055X
Vout
41 np D22 (@

I—

Enable 5|y

0
ExtClock 6 | o e % P
lﬂulj: oujmug

Figure 2.Simplified Schematic

@ Application
+ —
Isolated interface power IGBT gate drive
supply for 12C, CAN, RS-485, power supply

RS-422, RS-232, SPI,
Low-Power LAN
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NSIP3266/-Q1: 26V H-Bridge Transformer

Driver for Isolated Power Supplies

@ Product introduction

The NSIP3266 H-bridge transformer driver provides a simple solution for making isolated power supplies. The device drives the primary coil of
the transformer with a voltage range from 6.5V to 26V. The transformer’s secondary-to-primary winding ratio defines the output voltage,
allowing selection of virtually any isolated output voltage. The NSIP3266 features adjustable switching frequency from 100 kHz to 1MHz with
an external resistor, which provides the flexibility to optimize either efficiency or external component size.The NSIP3266 is available in MSOP8
package with operating temperature range from -40°C to 125°C.

@ Product feature

O Fault detection and indication O Over-current protection é—;’
O Operating temperature range: -40°C to 125°C O Low supply current si
O Low supply current O Undervoltage lockout 9
O Adjustable frequency: 100 kHz to IMHz O Wide supply voltage range: 6.5 to 26V %-
O Over-temperature protection O Ability to handle negative swing of (-10V) at EN pin

@ Pinout & Package @ Package

10uF.
c1

oA
c2

I

Vout

V_logic VDD

2 en eIl & &

FAULT  NSIP3266 10uF |0.1uF
4 i N
r RT & ouTA

=g}

5
<

@ Application
s/
n—n = 4 \ /
~ =] U
-— I
Automotive traction inverter Automotive on-board EV charging station, GaN, IGBT and UPS and solar
& motor control charger (OBC) DC fast charging station SiC gate transformer inverters

driver bias supply
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Level Shifter

eea VOCB V) | Max Clock Frequency (Mbps) Push Pull Temperature Range ()

NCAB0104-DQBDR Industrial UQFN12 4 1.1~36 1.65~55 100 (push pull) YES NO YES -40~85
NCAB0104-Q1QBCR Automotive VQFN14 4 1.1~36 1.65~5.5 100 (push pull) YES NO YES -40~125
NCAB0104-Q1QBDR Automotive UQFN12 4 1.1~36 1.65-5!5 100 (push pull) YES NO YES -40~125
NCABO0104-Q1TSKR Automotive TSSOP14 4 1.1-36 1.65~5.5 100 (push pull) YES NO YES -40~125
NCAS0104-Q1QBCR Automotive VQFN14 4 1.1-36 1.65~5.5 24 (push pull), 2(open drain) ~ YES YES YES -40~125
NCAS0104-Q1TSKR Automotive TSSOP14 4 1.1~-36 1.65~5.5 24 (push pull), 2(open drain) =~ YES YES YES -40~125
NCAB0104-Q1QDDR Automotive WQFN14 4 1.1~36 1.65-5!5 100 (push pull) YES NO YES -40~125
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NCABO0104 & NCAB0104-Q1: 4-bit Bidirectional Voltage Level Translator

@ Product introduction

The NCABO0104 is 4-bit directionless voltage level translator for push-pull applications. It includes two supply pins (VCCA and VCCB), one
output-enable (OE) and two 4-bit I/O ports (An and Bn). VCCA pin accepts any supply voltage from 1.1 V to 3.6 V and VCCB pin accepts any
supply voltage from 1.65 V to 5.5 V such that VCCA is no higher than VCCB. It makes the device suitable for translating between any of the
voltage nodes (1.8 V,2.5V, 3.3V and 5.0 V). The A and B ports (An and Bn) are designed to track VCCA and VCCB respectively. The pin OE
is referenced to VCCA. Setting pin OE low causes all outputs in the high-impedance state. Setting pin OE high will enable the device. To
ensure the high-impedance state during power up or power down, the OE pin must be tied to the GND pin through a pull-down resistor; the
minimum value of the resistor is determined by the current sourcing capability of the driver.

@ Product feature

O 1.1Vto3.6VonVCCA O |IEC 61000-4-2 ESD (B port): £15 kV Contact Discharge
O 1.65V105.5VonVCCB (VCCA<VCCB) O Latch-up performance exceeds 100 mA per JESD78, class Il
O Maximum data rates: 100 Mbps (push-pull) O RoHS compliance
O ESD protection exceeds JESD 22: O Multiple package options
+ 8 kV HBM (A114) for A port
+ 15 kV HBM (A114) for B port
+2 kv CDM (C101) for A port
+2 kV CDM (C101) for B port
@ Functional block diagram @ Package

Q Veea Q Vees

Efgn

o

s

A2 O
N |
4k Q :
A3-B3
A4-B4
@ Application
Servers Routers (Telecom Personal Computers, Isolates and level

Switching Equipment) Industrial, Automation translators between main
processor and peripheral modules
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Isolated ADC

. Input VDD1 VDD2 Clock Frequency VIOWM
m e ) ) () R () (7 closk (67) ()

NSI1306M05-
DSWR

NSI1306MO05-
DSWVR

NSI1306M25-
DSWR

NSI1306M25-
DSWVR

NSI1305M25-
DSWR

NSI1303M21-
DSWR

NSI1303M21-
DSWVR

NSI1306C25-
DSWVR

NSI1306C25-
DSWR

NSI1303E02-
DSWVR

NSI1303E22-
DSWVR

NSI1303M02-
DSWVR

NSI1305L25-
DSWR

NSI1306L25-
DSWR

NSI1303M22-
DSWVR

Industrial

Industrial

Industrial

Industrial

Industrial

Industrial

Industrial

Industrial

Industrial

Industrial

Industrial

Industrial

Industrial

Industrial

Industrial

MSL2

MSL3

MSL2

MSL3

MSL2

MSL2

MSL3

MSL3

MSL2

MSL3

MSL3

MSL3

MSL2

MSL2

MSL3

SOwW16

SOws

SOw16

SOows

SOwW16

SOW16

SOws

SOws

SOwW16

SOwW8

SOws

SOows

SOwW16

SOW16

SOws

BI5)

55

5.5

55

BI5|

55

5.5

55

BI5|

55

5.5

55

BI5|

55

5.5

25

55

5.5

55

25

55

5.5

55

25

55

5.5

55

25

55

5.5

+50

+250

+250

+250

+250

+250

+250

+250

+250

+50

+250

+250

+250
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21

21

21

21

21

10

10

21

21

20

20

20

21

21

10

External

External

External

External

External

Internal

Internal

External

External

Internal

Internal

Internal

External

External

Internal

1500

1500

1500

1500

1500

1500

1500

1500

1500

1500

1500

1500

1500

1500

1500

Isolation
Voltage (kV)

CMOS (clock rising edge effective)
CMOS (clock rising edge effective)
CMOS (clock rising edge effective)
CMOS (clock rising edge effective)
CMOS (clock falling edge effective)
CMOS (clock rising edge effective)
CMOS (clock rising edge effective)
CMOS (clock rising edge effective)
CMOS (clock rising edge effective)
Manchester
Manchester
CMOS (clock rising edge effective)
LVDS (clock falling edge effective)
LVDS (clock rising edge effective)

CMOS (clock rising edge effective)



NSI1306: Isolated Current Sampling ADC with High Reliability

@ Product introduction

NSI1306 is a high-performance Z-A modulator with output separated from input based on the NOVOSENSE capacitive isolation technology.
The linear differential input signal range of the device is + 50mV (full scale + 64mV) or £ 250mV (full scale + 320mV). Differential inputs are
ideal for shunt resistance-based current detection in high voltage applications that require isolation.

The analog input is amplified and continuously sampled by a second-order Z-A modulator and then converted to a high-speed, single-bit data
stream. The output data is synchronized with the external clock, the rising edge of the clock is valid, and the frequency range is 5SMHz to
21MHz. By using an appropriate digital filter (such as a sinc3 filter) to extract the bit stream, the device can achieve 16-bit resolution and
86dB/82.5dB signal-to-noise ratio (SNR) with a 20MHz master clock under the condition of 78.125KPS. The fail-safe function includes input
common mode overvoltage detection and VDD1 missing detection, simplifying system design and diagnosis.

@ Product feature

O O OO

Excellent DC performance:

Offset error: £ 50 pV or £ 100 yV(Max)

Insulation voltage up to 5000Vrms
Clock frequency: 5SMHz to 21MHz
Linear input range of £ 50mV or + 250mV

Offset drift: -0.5 to 1.5 pV/°C(Max)

Gain error: 0.2%(Max)

Gain drift: £ 40ppm/°C(Max)

@ Pinout & Package

AVDD

SNR: 82.5dB or 86dB(Typ)

High CMTI: 150kV/us(Typ)

System-level diagnostic capabilities:
AVDD monitoring

Input common mode overvoltage detection
Operating temperature: -40°C to 125°C

O O OO OO

@ Package

DVDD

1

T
[ voD1 detection |

l Reference

INP ()~

INN

>
>—/\modulator
b L

Isolation Barrier

@ Application

DGND

§

B!

/ =)

]

Shunt current AC motor control Power and UPS Onboard
monitoring solar inverters charger
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NSI1305: Isolated Current Sampling ADC

with High Reliability

[\

@ Product introduction

NSI1305 is a high-performance %-A modulator with output separated from input based on the NOVOSENSE capacitive isolation technolo-
gy.The linear differential input signal range of the device is + 50mV (full scale + 64mV) or + 250mV (full scale + 320mV). Differential inputs are
ideal for shunt resistance-based current detection in high voltage applications that require isolation.

The analog input is amplified and continuously sampled by a second-order 2-A modulator and then converted to a high-speed, single-bit data
stream. The output data is synchronized with the external clock, the falling edge of the clock is valid, and the frequency range is 5MHz to
21MHz. By using an appropriate digital filter (such as a sinc3 filter) to extract the bit stream, the device can achieve 16-bit resolution and
86dB/82.5dB signal-to-noise ratio (SNR) with a 20MHz master clock under the condition of 78.125KPS. The fail-safe function includes input
common mode overvoltage detection and VDD1 missing detection, simplifying system design and diagnosis.

@ Product feature

O Insulation voltage up to 5000Vrms O SNR: 82.5dB or 86dB(Typ)

O Clock frequency: 5MHz to 21MHz O High CMTI: 150kV/us(Typ)

O Linear input range of £ 50mV or £ 250mV O System-level diagnostic capabilities:

O Excellent DC performance: AVDD monitoring
Offset error: £ 50 yV or £ 100 pV(Max) Input common mode overvoltage detection
Offset drift: -0.5 to 1.5 pV/°C(Max) O Operating temperature: -40°C to 125°C
Gain error: 0.2%(Max) Insulation voltage up to 5000Vrms

Gain drift: £ 40ppm/°C(Max)

@ Pinout & Package @ Package

AVDD DVDD
I
I
[ voD1 deection |

l Reference

INP AN —T—AN
B

S
L
E
INN

—/\modulator ) DOUT

Isolation Barrier

) CLKIN

AGND DGND

@ Application
74
15 61F § EQ
Shunt current AC motor control Power and solar UPS Onboard charger
monitoring inverters
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NSI1303: Isolated ADC with Integrated

Internal Clock with High Reliability

[\

@ Product introduction

NSI1303 is a high-performance %-A modulator with output separated from input based on the NOVOSENSE capacitive isolation technology.
The linear differential input signal range of the device is + 50mV (full scale + 64mV) or + 250mV (full scale + 320mV). The analog input is
continuously sampled by a second-order 2-A modulator and then converted to a high-speed, single-bit data stream. The output bit data
stream of NSI1303 is synchronized with its internal clock, in this process, Manchester encoding (NSI1303EXx) is used or the data is leaving as
unencoded (NSI1303M/Dx). By using an appropriate digital filter (such as a sinc3 filter) to extract the bit stream, the device can achieve 16-bit
resolution and 86dB/82.5dB signal-to-noise ratio (SNR) under the condition of 78.125KPS. The output of Manchester coded NSI1303Ex
supports single-wire data and clock transmission, regardless of the setting and holding time requirements of the receiving device.

@ Product feature

O Options of 10MHz and 20MHz internal clocks O High CMTI: 150kV/us(Typ) “(;g

O Linear input range of + 50mV or + 250mV O System-level diagnostic capabilities: 2

O Excellent DC performance: AVDD monitoring QQJ

O Offset error and drift: +50uV or £100pV (Max) , +1uV/°C(Max) Input common mode overvoltage detection =1
Gain error and drift: +0.2%(Max), +40ppm/°C(Max) O Operating temperature: -40°C to 125°C

O RoHS compliant package: SOW-8(300mil),
SOW-16(300mil)

@ Pinout & Package @ Package
AVDD DVDD
? N
L
l VDD1 detection l l Reference >—|
L E Man chester
3 Coding
|— Y—/smodulator > s RX ~— DOuUT
g
INN 3 NOVOSENSE
RX > Oscillator
=
I )
AGND DGND
AVDD DVDD
? 7
L
l VDD1 detection l l Reference >—|
INP &
g
Y —/‘modulator TX s RX pouT
I
" Lo =
3
RX TX Oscillator CLKOUT
=
I )
AGND DGND
@ Application

=

B3 =[P4 o
Shunt current AC motor control UPS Onboard charger

monitoring
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Isolated Current Amplifier

. VDD1 VDD2 Bandwidth | VIORM Isolation Input Offset
(Max) (V) [(Max) (V) (typ) (kHz) | (Vpeak) | Voltage (kV) | Error (Max)

NSI1200-
DDBR

NSI1200-
DSWVR

NSI1200-
QISWVR

NSI1200C-
DDBR

NSI1200C-
DSWVR

NSI1200C-
QISWVR

NSI1300D05-
DSWVR

NSI1300D05-
QISWVR

NSI1300D25-
DSWVR

NSI1300D25-
DSWWAR

NSI1300D25-
QISWVR

NSI1400D-
DSWVR

NSI1400D-
QISWVR

Industrial

Industrial

Automotive

Industrial

Industrial

Automotive

Industrial

Automotive

Industrial

Industrial

Automotive

Industrial

Automotive

DUB8

SOws

SOws

DUB8

SOwW8

SOws

SOws

SOws

SOW8

SOwws

SOws8

SOows

SOW8

bS5

55

5.5

55

615

55

5.5

55

B1S5

55

5.5

55

B15

55

55

5.5

55

55

55

5.5

55

55

55

5.5

55

55

+250mV

+250mV

+250mV

+250mV

+250mV

+250mV

+50mV

+50mV

+250mV

+250mV

+250mV

+250mV

+250mV

100

100

100

220

220

220

310

310

310

310

310

220

220

2121

2121

2121

1000

2121

2121

2121

2121

2121

2121

2121

2121

2121

5

75
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+500uV

+500uV

+500uV

+500uV

+500uV

+500uV

+100uV

+100uV

+200uV

+200uV

+200uV

+500uV

+500uV

Input Offset Voltage Error

Temperature Drift (Max)

+4

-0.8/+1

-0.8/+1

-2/+4

-2/+4

(HVFC)

Propagation

Delay (Max)

23

21

2.1

21

21

21

2.3

(us)

Output
ype

Differential
Differential
Differential
Differential
Differential
Differential
Differential
Differential
Differential
Differential
Differential
Differential

Differential



NSI1200/NSI1300: Isolated Current Sampling Amplifier with High Reliability

@ Product introduction

NSI1200/NSI1300 is a high-performance isolated amplifier with output separated from input based on the NOVOSENSE capacitive isolation
technology. This series of products are designed with linear differential input signal of + 50mV (NSI1300D05, full scale + 64mV) or + 250mV
(NSI1200/NSI1300D25, full scale + 320mV). The fail-safe function includes input common mode overvoltage detection and VDD1 missing
detection, simplifying system design and diagnosis. The fixed gain of the NSI1200/NSI1300 is 8/8.2 and provides a differential analog output.
Low offset and gain drift ensure accuracy over the entire temperature range. High common-mode transient immunity ensures that the device
is able to provide accurate and reliable measurements even in the presence of high-power switching such as in motor control applications.

@ Product feature

Linear input range of £ 50mV or + 250mV
Fixed gain: 8 for NSI1200, and 8.2 for NSI1300
Ultralow offset error and drift:

NSI1200: £0.5mV(Max), +4pV/°C(Max)
NSI1300D05: +0.1mV(Max), -0.8~1uV/°C(Max)
NSI1300D25: +0.2mV(Max), -2~4pV/°C(Max)
Ultralow gain error and drift:

+0.3%(Max), £50ppm/°C(Max)

O SNR: 86dB(Typ)
O Wide bandwidth:
100kHz for NSI11200
310kHz for NSI1300
O High CMTI: 150kV/us
O Operating temperature: -40°C to 125°C
O Package compliant with RoHS:
SOW-8(300mil)(NSI11200 & NSI1300), DUB8(NSI1200 only)

(2]
]
=]
e
(@)
=
.
5

O OO0 OO0 OO0

@ Functional Block Diagram @ Package
VDD1 VDD2
it T,
l VDD1 detection l l Reference >—|
INP & Retiming
g and 4" [ ouTP
¥—/\modulator < Order Active
|_ ] Low-Pass
INN A M g Filter [ OUTN
T T
GND1 GND2
VDD1 VDD2
‘If T
[ voD1 detection | [ Reference )—|
INP & Retiming
b3 3 and 4" [ OUTP
|4L 5 Amodulator e Order Active :I
p: i< Low-Pass
INN . % Filter [ OUTN
e 5
GND1 GND2
@ Application
V7
5 = - / =)
A . [ I —
L p—
A0fel F ]
-—
Shunt current AC motor control Power and UPS Onboard charger

monitoring

solar inverters
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NSI1400/NSI11200C: Cost-Effective Isolated

Current Sampling Amplifier with High Reliability

@ Product introduction

NSI1400/NSI1200C is an cost-effective isolated amplifier with output separated from input based on the NOVOSENSE capacitive isolation
technology. This product is designed with linear differential input signal of + 250mV (full scale + 320mV). Differential inputs are ideal for shunt
resistance-based current detection in high voltage applications that require isolation.

The fixed gain of the NSI1400 is 8.2, the fixed gain of the NSI1400 is 8, and differential analog input is made available as well. Low offset and
gain drift ensure accuracy over the entire temperature range. High common-mode transient immunity ensures that the device is able to
provide accurate and reliable measurements even in the presence of high-power switching such as in motor control applications. The fail-safe
function includes input common mode overvoltage detection and VDD1 missing detection, simplifying system design and diagnosis.

@ Product feature

Bandwidth: 220kHz(Typ)

High CMTI: 125kV/us(Typ)

System-level diagnostic capabilities: VDD1 monitoring
Input common mode overvoltage detection

O Insulation voltage up to 5000Vrms
Linear input range of + 250mV
O Low offset error and drift:
+0.5mV (Max), +5uV/°C (Max) for NSI1200C,
+4pV/°C (Max) for NSI1400 Operating temperature: -40°C to 125°C
O Low gain error and drift: +0.3%(Max), #30ppm/°C(Max) Package compliant with RoHS:
Low non-linearity and drift: +0.05%(Max), +1ppm/°C(Typ) SOW-8(300mil), DUB-8(NSI1200 Only)
O SNR: 72dB(Typ, BW=100kHz)

o

@
(]
=]
=
@)
=
!
=

O O OO OO0

o

@ Functional block diagram @ Package

VDD1 VDD2

1

I
l VDD1 detection l l Reference )—l
INP AN ——AN Retiming

and 4" [0 OUTP
Y~/ modulator TX RX Order Active |
Low-Pass
f=—0 OUTN
INN

8
3
o
=
S
ket
S
2

Filter

Oscillator

S IS
GNDL GND2

@ Application

bl

Shunt current AC motor control Power and UPS Onboard charger
monitoring solar inverters

/ =)

o
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Isolated Voltage Amplifier

v VDD1 VDD2 Bandwidth | VIORM Isolation Input Offset Input Offset Voltage Error Output
(Max) (V) | (Max) (V) (typ) (kHz) | (Vpeak) |Voltage (kV) Temperature Drift (Max) (uV/°C) pe

NSI1311-DSWVR Industrial SOws Bi5 B3 0.02~2V 400 2121 5 +1.5mV -5/+30 Differential
NSI1311-Q1SWVR Automotive SOws 55 55 0.02~2v 400 2121 5 +1.5mV -5/+30 Differential
NSI1312D-DSPR Industrial SOP8 €15 515 +1.2V 100 990 3 +2.5mV +20 Differential
NSI1312D-DSWVR Industrial SOows 55 55 +1.2V 100 2121 5 +2.5mV +20 Differential
NSI1312S-DSPR Industrial SOP8 55 B3 +1.2V 100 990 3 +2.5mV +20 Single-Ended
NSI1312S-DSWVR Industrial SOws 55 55 +1.2V 100 2121 5 +2.5mV +20 Single-Ended
NSI1312D-Q1SWVR Automotive SOows G5 o15 +1.2V 100 2121 <) +2.5mV +20 Differential
NSI1312S-Q1SWVR Automotive SOows 55 55 +1.2V 100 2121 5 +2.5mV +20 Single-Ended
NSI1311-DSWWAR Industrial SOWw8 55 B3 0.02~2V 400 2121 7 +1.5mV 25 Differential
NSI1611D02-DSWVR Industrial SOws 55 55 0~2v 330 1500 5 +1.5mV +15 Differential
NSI1611D02-Q1SWVR  Automotive SOws G o15 0~2v 330 1500 ) +1.5mV +15 Differential
NSI1611D04-DSWVR Industrial SOws 55 55 0~4v 330 1500 5 +1.5mV +30 Differential
NSI1611D04-Q1SWVR  Automotive SOws 5.5 5.5 0~4v 330 1500 5 +1.5mV +30 Differential
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NSI1311: Isolated Voltage Sampling Amplifier with High Reliability

@ Product introduction

NSI1311 is a high-performance isolated amplifier with output separated from input based on the NOVOSENSE capacitive isolation technolo-
gy. The device is designed with a single-ended input signal range of 0.1V to 2V. The high input impedance of the NSI1311 makes it ideal for
connection to high voltage resistive dividers or other voltage signal sources with high output impedance. The fixed gain of the device is 1, and
differential analog input is made available as well. Low offset and gain drift ensure accuracy over the entire temperature range. High
common-mode transient immunity ensures that the device is able to provide accurate and reliable measurements even in the presence of
high-power switching such as in motor control applications.The fail-safe function (high-side supply voltage loss detection) simplifies the design
and diagnostics of the system.

@ Product feature

O Insulation voltage up to 5000Vrms O SNR: 82dB(Typ, BW=10kHz) or 70dB(Typ, BW=100kHz) (_(5/)
O Linear input range of 0.02 to 2V O Wide bandwidth: 400kHz(Typ) g
O Fixed gain: 1 O High CMTI: 150kV/us(Typ) 6
O Ultralow offset error and drift: +1.5mV(Max), -5 to 30pV/°C(Max) O System-level diagnostic capabilities: g:;_
O Ultralow gain error and drift: +0.3%(Max), £45ppm/°C(Max) VVDD1 monitoring =
O Ultralow non-linearity and drift: O Operating temperature: -40°C to 125°C
O £0.05%(Max) for 0.02V~0.1V VIN, +0.04%(Max) for 0.1V~2V VIN, O ROHS compliant package: SOW-8(300mil)
+1ppm/°C(Max)
@ Functional block diagram @ Package
VDD1 VDD2
T
Retiming 14+-00UTP
i o |
Pass Filter [+ OUTN
I 1
GND1 GND2
@ Application
V74
- - / =
v =1 AL:

L p—

1hel'F o
BUS voltage AC motor control Power and UPS Onboard charger

monitoring solar inverters
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NSI1312: Isolated Voltage Sampling Amplifier with High Reliability

[\

@ Product introduction

NSI1312 is a cost-effective isolated amplifier with output separated from input based on the NOVOSENSE capacitive isolation technology.
The linear differential input signal range of the device is 1.2V (full scale + 1.5V). The high input impedance of the NSI1311 makes it ideal for
connection to high voltage resistive dividers or other voltage signal sources with high output impedance. The fixed gain of the device is 1, and
two versions are available: one is with differential analog output (NSI1312D), and the other is with single-ended analog output (NSI1312S).
Low offset and gain drift ensure accuracy over the entire temperature range. High common-mode transient immunity ensures that the device
is able to provide accurate and reliable measurements even in the presence of high-power switching such as in motor control applications.
The fail-safe function (high-side supply voltage loss detection) simplifies the design and diagnostics of the system.

@ Product feature

O Insulation voltage up to 5000Vrms O SNR: 72dB(Typ)

O Linear input range of + 1.2V O High CMTI: 150kV/us(Typ)

O Fixed gain: 1 O System-level diagnostic capabilities:

O Excellent DC performance: VDD1 monitoring
Offset error and drift: +2.5mV(Max) , £20pV/°C (Max) O Operating temperature: -40°C to 125°C
Gain error and drift: +0.3%(Max), +40ppm/°C (Max) O RoHS compliant package: SOW-8 (300mil), SOP-8
Non-linearity and drift: +0.05% (Max), +1ppm/°C (Typ) (150mil)

@ Functional block diagram @ Package

VDD VDD2

VDD1 detection
INP W
INN

GNDL

I—(

Retiming
andan.  — outP
Order Active

Low-Pass outP
Fier

Reference

)\

GND2

Isolation Barrier

%

VDD VDD2

ep—

<
3
—
Isolation Barrier

uP Retiming

and4"-  —0 OUTP
Order Active
Lowpass [ 10 oy

Filter

Reference

)\

GNDL GND2

5 £ modulator

INN (4

@ Application
V74
BUS voltage AC motor control Power and UPS Onboard charger
monitoring solar inverters
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NSI1611: High Reliability Reinforced Isolated Amplifier

@ Product introduction

The NSI1611D0x-Q1 is a high-performance isolated amplifier with output separated from input based on NOVOSENSE capacitive isolation
technology, which provides the amplifier with exceptional resistance to magnetic interference. The device accepts an input range from 0.01V
to 4V (0.01V to 2V for NSI1611D02-Q1) and provides a differential output with the fixed gain of 0.5 (1 for NSI1611D02-Q1). The
NSI1611D0x-Q1 features high input impedance, making it an ideal choice for applications where large resistive dividers are used or when
connecting any high-impedance voltage signal source to the input. The low offset and gain drift ensure the accuracy over the entire tempera-
ture range. The high common-mode transient immunity ensures that the device is reliable even in the presence of high-power switching such
as in motor control applications. The fail-safe function (missing VDD1 detection) simplifies system-level design and diagnostics.

@ Product feature

O

Up to 5700Vrms Insulation voltage

Linear Input Voltage Range:

NSI1611D04-Q1: -0.1V to 4V

NSI1611D02-Q1: -0.1V to 2V

Low Offset Error and Drift:

NSI1611D04-Q1: +1.5mV (Max), +40uV/°C (Max)
NSI1611D02-Q1: +0.8mV (Max), £20uV/°C (Max)

Low Gain Error and Drift: £0.25% (Max), #45ppm/°C (Max)

@ Safety certification

O UL recognition: 5700Vrms for 1 minute per UL1577
O CQC certification per GB4943.1

O CSA component notice 5A

O DIN EN IEC 60747-17 (VDE 0884-17)

@ Application

2 O

Motor Drives

Onboard Chargers

Solar Inverters

o OO0 0O

O O

Low Nonlinearity and Drift: £0.04% (Max), #1ppm/°C (Typ)

SNR: 82dB (Typ, BW = 10kHz), 71dB (Typ, BW = 100kHz)

Wide bandwidth: 330kHz (Typ)

High CMTI: 150kV/us (Typ)

System-Level Diagnostic Features: input side power supply
detection

Operation Temperature: -40°C~125°C

RoHS-Compliant Packages: SOP8(300mil)

@ Package

DC/DC Inverters
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Isolated Error Amplifier

. VDD1 VDD2 |Bandwidth|VIORM | Isolation nput Offset nput Common
OPN Rating | Package (Max) (V)| (Max) (V) |(typ) (kHz)|(Vpeak) | Voltage (kV) | Error (Max) (mV) ode Range
400 565 s

t
NSI3190-DSSR Industrial SSOP16 20 20

Output Voltage nput Bias
Range (V) Current (t

Isolated Error
Amplifier




NSI3190: Isolated Error Amplifier with High Reliability

@ Product introduction

The NSI3190 is a high reliability isolated error amplifier based on NOVOSENSE capacitive isolation technology. NSI3190 is ideal for linear
feedback power supplies. The primary side controller of the NSI3190 improves transient response, power density and stability compared to
schemes using optocouplers and shunt regulators. The output of NSI3190 can support voltage output and current output, which is compatible
with optocouplers. The current transmission coefficient can be set by an external resistor between EAOUT2 and VDD1 or VREG1.

@ Product feature

O 0.5% initial accuracy O Reference voltage: 1.225V
O Insulation voltage up to 3000Vrms O Compatible with voltage type output and current type output 0
O Wide bandwidth: 400kHz O Ultra low power consumption Q
=)
O Power supply voltage: O Operating temperature: -40°C to 125°C )
VDD1: 4V to 20V Q
VDD2: 4V to 20V 2
@ Functional block diagram @ Package
VDD4[ 1] 16/VDD
REG ‘
GND;[ 2] 15|GND;
VREG{ 3] 14| VREG,
NC [ 4] 13| REFout
lour [5] 12]+IN
EAour2[ 6 11] -IN
EAouri| 7] 10/COMP
GNDy 8] NSI3190 9 1GND,
@ Application
1
DOSA compliant Inverter UPS Voltage monitor Power

modules supply system
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Isolated Comparator

) Input VDD1 | VDD2 Adjustable Input | Trigger Threshold| Propagation Output VIOWM | Isolation
| o | o e ol e im0 SRR ORI SR, SR S

NSI22C12- |y strial  Industrial 1 Window 27 55 0.4 +20mV to £320mV 1 0.25 Open-drain 1500 S
DSWVR Comparator
NSI22C12- | atomotive Automotive 1 Window 27 55 0.4 +20mV to £320mV 1 0.30 Open-drain 1500 5
Q1ISWVR Comparator
NSI22C11- \nqustrial  Industial ~ 1~ SingleEnded 57 55 0-27 500mV to2000mV $0.25 0.60 Open-drain/Push-pull 1500 5
DSWVR Comparator
NSI22C13- ajtomotive Automotive 1 Window 27 55 0.4 +20mV to +320mV £l 0.80 Open-drain 1500 5
QISWVR Comparator

'

4




NSI22C1x: High-speed isolated comparators

@ Product introduction

NSI22C1x is a high speed isolated comparator with output separated from input based on the NOVOSENSE capacitive isolation technology.
NSI22C11 is an isolated comparator with open-drain and push-pull outputs, and the NSI22C12 is a window comparator with open-drain output
and latch function. The fast response characteristics of the NSI22C1x make it ideal for overvoltage and overcurrent protection applications.
The protection threshold of the NSI22C1x can be adjusted by external resistors. NSI22C11 is designed with an adjustable threshold from 0.5V
to 2V, and NSI22C12 is designed with a window threshold adjustment range from £20mV to +320mV. Two packages are available for
NSI22C1x, one is SOP-8 narrow-body package with basic isolation and the other is SOW-8 wide-body package with reinforced isolation.

@ Product feature

O Insulation voltage up to 5000Vrms O Comparator threshold error:
O Power supply at input side: 3.1V-27V NSI22C11: +0.25% (Max)
O Adjustable input reference range: NSI22C12: +1% (Max)
NSI22C11: 0.5V to 2V O CMTI: +150kV/us(Typ)
NSI22C12: +20 to +320mV O system-level diagnostic capabilities
O High-precision input threshold: +1% error (Max) VDD1 monitoring

O Operating temperature: -40~125°C
O ROHS compliant package: SOP-8(150mil), SOW-8(300mil)

@ Functional block diagram @ Package

Isolation Barrier

Isolation Barrier

@ Application
74
- h H — / =)
AC motor control Power and UPS Onboard charger

solar inverters
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Isolated Sensing with Integrated Isolated Power

Linear leferentlal Bandwidth | VIORM | VISO Output
Ratin Package Type Output Side Isolated Power | Input Side LDO | 5IRSAF = Sl p

NSI3600D-DSWR Industrial ~ SOW16 = Current Sensing BIE515] 3.1~46 3.0-34 +250 2121 5000 Differential
NSI3600D-Q1SWR Automotive SOW16 Current Sensing 3.0-55 3.1~4.6 3.0~-34 +250 350 2121 Differential
NSI3602D-DSWR Industrial  SOW16 Current Sensing BI0=55 3.1~4.6 (Typ.3.5) 3.0~3.4(Typ.3.2) +50 350 2121 5000 Differential
NSI3602D-Q1SWR = Automotive  SOW16 = Current Sensing 3.0~55 3.1~4.6 (Typ.3.5) 3.0~3.4(Typ.3.2) +50 350 2121 Differential
NSI3611D-DSWR Industrial ~ SOW16 Voltage Sensing 3.0~5.5 3.5 (Typ) 3.2 (Typ) 0~2000 350 2121 5000 Differential
NSI3611D-Q1SWR Automotive SOW16 Voltage Sensing 3.0~55 3.5 (Typ) 3.2 (Typ) 0~2000 350 2121 5000 Differential
NSI3612D-DSWR  Industrial SOW16 Voltage Sensing 3.0-55 3.1~4.6 (Typ. 3.5) 3.0~34 +1000 340 2121 5000 Differential
NSI3612D-Q1SWR Automotive SOW16 Voltage Sensing 3.0~55 3.1~4.6 (Typ. 3.5) 3.0~-34 +1000 340 2121 5000 Differential
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NSI3600D: High Reliability Reinforced Isolated Current Sensing
Amplifier with Integrated Isolated Power Supply

@ Product introduction

The NSI3600D is a high performance isolated amplifier with integrated isolated power supply that accept fully-differential input of
+250mV. The integrated isolated power supply enables single-power operation on the low side of the device without the need for a

separate isolated power supply for the high side, effectively reducing the board area. The fully differential input is ideally suited for AC or

shunt current monitoring in high voltage applications where isolation is required. The device has a fixed gain of 8.2 and provides a
differential analog output. The low offset and gain drift ensure the accuracy over the entire temperature range. High common-mode

transient immunity ensures that the device is able to provide accurate and reliable measurements even in the presence of high-power
switching such as in power supply and motor control applications. The integrated isolated power supply detection and the open-drain

diagnosis output simplify system-level design and diagnostics.

@ Product feature

Up to 5000Vrms Insulation voltage

+250mV linear Input Voltage Range

Fixed gain: 8.2

Low Offset Error and Drift: £0.2mV (Max), +£3uV/°C (Max)
Low Gain Error and Drift: £0.3% (Max), £50ppm/°C (Max)
Low Nonlinearity and Drift: £0.05% (Max), +1ppm/°C (Typ)
SNR: 84dB (Typ, BW=10kHz), 71dB (Typ, BW=100kHz)
Wide bandwidth: 350kHz (Typ)

OO O0OO0OO0OO0OO0O0

@ Functional block diagram

Recter g é e e

Driver

Retiming
and 4"-
Order Active
Low-Pass
Filter

S G
GND
@ Application
5 )
1
I
Shunt Current Power Supplies Charging Piles
Monitoring

O High CMTI: 150kV/us (Typ)

O System-Level Diagnostic Features: integrated

isolated power supply detection

O Operating temperature: -40°C~125°C
O RoHS compliant package: SOP16 (300 mil)

@ Package

1SO_PI

1SO_PGND

DIAG

OouTP

OUTN

41|

Energy Storage
Systems
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NSI3602D: High Reliability Reinforced Isolated Amplifier with
Integrated Isolated Power Supply

[\

@ Product introduction

The NSI3602D is a high performance isolated amplifier with integrated isolated power supply that accept fully-differential input of
+50mV. The integrated isolated power supply enables single-power operation on the low side of the device without the need for a
separate isolated power supply for the high side, effectively reducing the board area. The fully differential input is ideally suited for AC
or shunt current monitoring in high voltage applications where isolation is required. The device has a fixed gain of 41 and provides a
differential analog output. The low offset and gain drift ensure the accuracy over the entire temperature range. High common-mode
transient immunity ensures that the device is able to provide accurate and reliable measurements even in the presence of high-power
switching such as in power supply and motor control applications. The integrated isolated power supply detection and the open-drain
diagnosis output simplify system-level design and diagnostics.

@ Product feature

O Up to 5000Vrms Insulation voltage O High CMTI: 150kV/us (Typ)

O +50mV linear Input Voltage Range O System-Level Diagnostic Features: integrated isolated

O Low Offset Error and Drift: £50uV (Max), £0.6uV/°C (Max) power supply detection

O Low Gain Error and Drift: +0.25% (Max), £50ppm/°C (Max) O Operation Temperature: -40°C~125°C

O Low Nonlinearity and Dirift: £0.05% (Max), +1ppm/°C (Typ) O AEC-Q100 qualified for automotive applications: Grade 1
O SNR: 80dB (Typ, BW=10kHz), 71dB (Typ, BW=100kHz) O RoHS-Compliant Packages: SOP16(300mil)

O Wide bandwidth: 350kHz (Typ)

@ Functional block diagram @ Safety certification

O UL recognition: up to 5000Vrms for 1 minute
per UL1577

O CQC certification per GB4943.1

CSA component notice 5A

BolRa O DIN EN IEC 60747-17 (VDE 0884-17)
DIAG/Fault

LDO

VDD

1SO_PO

ISO_PI

. Resonator and
Rectifier ‘ % ; ‘ Driver

o

ISO_POGND

LDO_IN

LDO
LDO_OUT

LDO

Retimil
ado | oure @ Package

Order Active

Bandgap
Reference
Low-Pass ——0 OUTN

INP
2-Amodulator _
INN Filter

NCITH ROl
| |

GNDI ND

X

ﬂ ﬂ e
Reference

[2)

@ Application

=

=

]
=
2

On Board DC/DC Charging Piles Traction Inverters Battery
Chargers Converters Management Units
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NSI3611D: High Reliability Reinforced Isolated Amplifier with

Integrated Isolated Power Supply

@ Product introduction

The NSI3611D is a high-performance isolated amplifier with integrated isolated power supply. The device accepts a single-ended input
signal range from 0V to 2V. The integrated isolated power supply enables single-power operation on the low side of the device without
the need for a separate isolated power supply for the high side, effectively reducing the board area. The high input impedance of
NSI3611D makes it highly suitable for connection to high-voltage resistive dividers or other voltage signal sources with high output
resistance. The device has a fixed gain of 1 and provides a differential analog output. The low offset and gain drift ensure the accuracy
over the entire temperature range. High common-mode transient immunity ensures that the device is able to provide accurate and
reliable measurements even in the presence of high-power switching such as in motor control applications. The integrated isolated
power supply detection and the open-drain diagnosis output simplify system-level design and diagnostics.

@ Product feature 2
=

O Up to 5000Vrms Insulation voltage O High CMTI: 150kV/us (Typ) %

O 0V-~2V linear Input Voltage Range O System-Level Diagnostic Features: integrated isolated =

O Low Offset Error and Drift: +1.2mV (Max), +20uV/°C (Max) power supply detection S

O Low Gain Error and Drift: +0.25% (Max), +45ppm/°C (Max) O Operation Temperature: -40°C~125°C

O Low Nonlinearity and Drift: £0.04% (Max), +1ppm/°C (Typ) O AEC-Q100 qualified for automotive applications: Grade 1

O SNR: 78dB (Typ, BW=10kHz), 66dB (Typ, BW=100kHz) O RoHS-Compliant Packages: SOP16 (300mil)

O Wide bandwidth: 340kHz (Typ)

@ Functional block diagram @ Safety certification

O UL recognition: 5000Vrms for 1 minute per
UL1577
56 PO O CQC certification per GB4943.1

1SO_PI
Rectfer _g ;_ A O CSA component notice 5A
ISO_POGND ISO_PGND

O DINEN IEC 60747-17 (VDE 0884-17)

LDO_IN

Bandgap LDO
- Reeran 0
Reference VDD

Retiming

and - —0 ouTP ' 3
RX || Order Active Pack age
Low-Pass ——0 OUTN
X

VIN s

modulator

Filter

Oscillator

I\

GNDI GND

NC

i

@ Application

=

=

147
)
g

On Board DC/DC Charging Piles Traction Inverters Battery
Chargers Converters Management Units
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NSI3612D: High Reliability Reinforced Isolated Amplifier with
Integrated Isolated Power Supply

[\

@ Product introduction

The NSI3612D is a high performance isolated amplifier with integrated isolated power supply that accept fully-differential input of £1V.
The integrated isolated power supply enables single-power operation on the low side of the device without the need for a separate
isolated power supply for the high side, effectively reducing the board area. The high input impedance of NSI3612D makes it highly
suitable for connection to high-voltage resistive dividers or other voltage signal sources with high output resistance. The device has a
fixed gain of 2 and provides a differential analog output. The low offset and gain drift ensure the accuracy over the entire temperature
range. High common-mode transient immunity ensures that the device is able to provide accurate and reliable measurements even in
the presence of high-power switching such as in motor control applications. The integrated isolated power supply detection and the
open-drain diagnosis output simplify system-level design and diagnostics.

@ Product feature

O Up to 5000Vrms Insulation voltage O High CMTI: 150kV/us (Typ)
O 1V linear Input Voltage Range O System-Level Diagnostic Features: integrated isolated
O Low Offset Error and Drift: £0.5mV (Max), +10uV/°C (Max) power supply detection
O Low Gain Error and Drift: +0.25% (Max), +45ppm/°C (Max) O Operation Temperature: -40°C~125°C
O Low Nonlinearity and Dirift: £0.04% (Max), +1ppm/°C (Typ) O AEC-Q100 qualified for automotive applications: Grade 1
O SNR: 83dB (Typ, BW=10kHz), 71dB (Typ, BW=100kHz) O RoHS-Compliant Packages: SOP16 (300mil)
O Wide bandwidth: 340kHz (Typ)
@ Functional block diagram @ Safety certification
O UL recognition: 5000Vrms for 1 minute per
UL1577
15050 051 O CQC certification per GB4943.1
Rectier _% ;_ R O CSA component notice 5A
So-roee So-FeNe O DIN EN IEC 60747-17 (VDE 0884-17)
G )] g
INP i } Retiming ’
and - —
s-Amodulatort _ Order Active] oute PaC k ag €
[~ Low-Pass — OUTN
INN Filter
o[
I\ )\
GNDI GND
@ Application
= o— Al n—r
o = 1 ~ #
— I
On Board DC/DC Charging Piles Traction Inverters Battery
Chargers Converters Management Units
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Isolated Half brldge \-_
Drlver




Isolated Half-bridge Driver

Input Output Isolation

UVLO |Side VCC|Side VCC| CMTI |Withstand
Current|Threshold| Voltage | Voltage |(kv/us)| Voltage
(Max)(V) | (Max)(V) (kVrms)

Operating

Insulation
r Temperature
Grade e ‘ZQC)

Rating

Package

NSI6602A-DLAR Industrial
NSI16602A-DSPNR Industrial
NSI6602A-DSWKR Industrial
NSI6602A-DSWR Industrial
NSI6602A-Q1SPNR  Automotive
NSI6602A-Q1SWKR  Automotive
NSI6602A-Q1SWR Automotive
NSI6602B-DLAR Industrial
NSI6602B-DSPNR Industrial
NSI16602B-DSWKR Industrial
NSI16602B-DSWR Industrial
NSI16602B-Q1SPNR  Automotive
NSI6602B-Q1SWKR  Automotive
NSI16602B-Q1SWR Automotive
NSI6602C-DLAR Industrial
NSI6602C-DSPNR Industrial
NSI6602C-DSWKR Industrial
NSI16602C-DSWR Industrial
NSI6602C-Q1SPNR  Automotive
NSI16602C-Q1SWKR  Automotive
NSI16602C-Q1SWR Automotive
NSI6602MB-DSWTR  Industrial
NSI6602MC-DSWTR Industrial
NSI6602NA-DSPNR Industrial

NSI6602NA-Q1SPNR  Automotive

NSI6602NB-DSPNR Industrial
NSI6602NB-DSWKR  Industrial
NSI6602NB-DSWR Industrial

NSI6602NB-Q1SWKR Automotive

NSI6602NB-Q1SWR  Automotive
NSI6602NC-DSPNR Industrial
NSI6602NC-DSWKR Industrial

NSI6602NC-Q1SWKR Automotive

NSI6602NC-Q1SWR  Automotive
NSI6602ND-DSPNR  Industrial
NSI6602ND-DSWR Industrial
NSI6602VA-DLAR Industrial
NSI6602VA-DSPNR Industrial
NSI6602VA-DSWKR Industrial
NSI6602VA-DSWR Industrial

NSI6602VA-Q1SPNR | Automotive

LGA13

SOP16

SOW14

SOW16

SOP16

SOw14

SOW16

LGA13

SOP16

SOwW14

SOW16

SOP16

SOw14

SOW16

LGA13

SOP16

SOow14

SOW16

SOP16

SOW14

SOW16

SOwW18

SOwW18

SOP16

SOP16

SOP16

SOW14

SOW16

SOw14

SOW16

SOP16

SOow14

SOow14

SOW16

SOP16

SOW16

LGA13

SOP16

SOw14

SOwW16

SOP16

4/-6

4/-6

4/-6

4/-6

4/-6

4/-6

4/-6

4/-6

4/-6

4/-6

4/-6

4/-6

5/-5

5/-5

6/-8

6/-8

6/-8

6/-8

6/-8

6/-8

6/-8

6/-8

6/-8

6/-8

6.5

6.5

6.5

6.5

6.5

6.5

6.5

8.9

8.9

8.9

8.9

8.9

8.9

8.9

135

13.5

13.5

135

135

12

12

12

12

12

55

5.5

55

5.5

5.5

o15)

5.5

55|

55

5.5

55

5.5

5.5

o515}

5.5

55|

55

5.5

55

5.5

5.5

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

35

35

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

25

5.7

5.7

&Ll

5.7

2

5.7

5.7

5.7

&Ll

2.5

5.7

5.7

5.7

5.7

&Ll

5.7

5.7

5.7

5.7

&Ll

&7

5.7

5.7

5.7

25

5.7

&7

Basic insulation

Basic insulation

Reinforced insulation

Reinforced insulation

Basic insulation

Reinforced insulation

Reinforced insulation

Basic insulation

Basic insulation

Reinforced insulation

Reinforced insulation

Basic insulation

Reinforced insulation

Reinforced insulation

Basic insulation

Basic insulation

Reinforced insulation

Reinforced insulation

Basic insulation

Reinforced insulation

Reinforced insulation

Reinforced insulation

Reinforced insulation

Basic insulation

Basic insulation

Basic insulation

Reinforced insulation

Reinforced insulation

Reinforced insulation

Reinforced insulation

Basic insulation

Reinforced insulation

Reinforced insulation

Reinforced insulation

Basic insulation

Reinforced insulation

Basic insulation

Basic insulation

Reinforced insulation

Reinforced insulation

Basic insulation

Disable, Programmable dead time
Disable, Programmable dead time
Disable, Programmable dead time
Disable, Programmable dead time
Disable, Programmable dead time
Disable, Programmable dead time
Disable, Programmable dead time
Disable, Programmable dead time
Disable, Programmable dead time
Disable, Programmable dead time
Disable, Programmable dead time
Disable, Programmable dead time
Disable, Programmable dead time
Disable, Programmable dead time
Disable, Programmable dead time
Disable, Programmable dead time
Disable, Programmable dead time
Disable, Programmable dead time
Disable, Programmable dead time
Disable, Programmable dead time

Disable, Programmable dead time

Miller clamp, Programmable dead
time, Disable

Miller clamp, Programmable dead
time, Disable

Programmable dead time, Enable
Programmable dead time, Enable
Programmable dead time, Enable
Programmable dead time, Enable
Programmable dead time, Enable
Programmable dead time, Enable
Programmable dead time, Enable
Programmable dead time, Enable
Programmable dead time, Enable
Programmable dead time, Enable
Programmable dead time, Enable
Programmable dead time, Enable
Programmable dead time, Enable
Programmable dead time, Disable
Programmable dead time, Disable
Programmable dead time, Disable
Programmable dead time, Disable

Programmable dead time, Disable

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125



Output Isolation .
UVLO |Side VCC Side VCC| cMTI |Withstand Qi)

Insulation Temperature

Feature

Rating

Package

NSI6602VA-Q1SWKR  Automotive

NSI6602VA-Q1SWR  Automotive

NSI6602VB-DLAR Industrial
NSI6602VB-DSPNR Industrial
NSI6602VB-DSWKR Industrial
NSI6602VB-DSWR Industrial

NSI16602VB-Q1SPNR Automotive
NSI6602VB-Q1SPOR Automotive

NSI6602VB-Q1SWKR Automotive

NSI6602VB-Q1SWR  Automotive
NSI6602VC-DLAR Industrial
NSI6602VC-DSPNR  Industrial
NSI6602VC-DSWKR  Industrial
NSI6602VC-DSWR Industrial

NSI6602VC-Q1SPNR Automotive
NSI6602VC-Q1SPOR Automotive

NSI6602VC-Q1SWKR Automotive

NSI6602VC-Q1SWR  Automotive
NSI6602VD-DLAMR Industrial
NSI6602VD-DLAR Industrial
NSI6602VD-DSPNR Industrial
NSI6602VD-DSWR Industrial

NSI6602VD-Q1SPNR Automotive

NSI6622A-DLAR Industrial
NSI6622A-DSPNR Industrial
NSI6622A-DSWKR Industrial
NSI6622A-DSWR Industrial
NSI6622B-DSPNR Industrial
NSI6622B-DSWKR Industrial
NSI6622B-DSWR Industrial
NSI6622C-DSPNR Industrial
NSI6622C-DSWKR Industrial
NSI16622C-DSWR Industrial
NSI6622NA-DSPNR Industrial
NSI6622NA-DSWR Industrial

NSI6622NA-Q1SPNR  Automotive

NSI6622NB-DSPNR Industrial
NSI6622VA-DSPNR Industrial
NSI6622VA-DSWKR Industrial
NSI6622VB-DLAR Industrial
NSI16622VB-DSPNR Industrial

SOw14

SOW16

LGA13

SOP16

SOw14

SOW16

SOP16

SOP14

SOw14

SOW16

LGA13

SOP16

SOw14

SOW16

SOP16

SOP14

SOw14

SOW16

LGA13

LGA13

SOP16

SOW16

SOP16

LGA13

SOP16

SOwW14

SOW16

SOP16

SOw14

SOW16

SOP16

SOw14

SOwW16

SOP16

SOW16

SOP16

SOP16

SOP16

SOP14

LGA13

SOP16

6/-8

6/-8

6/-8

6/-8

6/-8

6/-8

6/-8

6/-8

6/-8

6/-8

6/-8

6/-8

6/-8

4/-6

4/-6

4/-6

4/-6

4/-6

4/-6

4/-6

4/-6

6/-8

6/-8

6/-8

6/-8

6/-8

6/-8

12

12

12

12

12

12

12

12

6.5

6.5

6.5

6.5

8.9

8.9

8.9

13.5

13.5

135

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

515

5.5

5.5

55

5.5

55

B15)

55

515

5.5

24

24

24

24

24

24

24

24

30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
25
25
25
25
25
25
25
25
25
25
30
30
30
30
30
30
30

30
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100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

5.7

&7

25

5.7

7/

5.7

&7

25

5.7

7/

5.7

&7

16

2.5

7/

2A5)

&7

5.7

5.7

7/

5.7

5.7

5.7

5.7

2A5)

Grade °C)

Reinforced insulation

Reinforced insulation

Basic insulation

Basic insulation

Reinforced insulation

Reinforced insulation

Basic insulation

Basic insulation

Reinforced insulation

Reinforced insulation

Basic insulation

Basic insulation

Reinforced insulation

Reinforced insulation

Basic insulation

Basic insulation

Reinforced insulation

Reinforced insulation

Basic insulation

Basic insulation

Basic insulation

Reinforced insulation

Basic insulation

Basic insulation

Basic insulation

Reinforced insulation

Reinforced insulation

Basic insulation

Reinforced insulation

Reinforced insulation

Basic insulation

Reinforced insulation

Reinforced insulation

Basic insulation

Reinforced insulation

Basic insulation

Basic insulation

Basic insulation

Reinforced insulation

Basic insulation

Basic insulation

Programmable dead time, Disable
Programmable dead time, Disable
Programmable dead time, Disable
Programmable dead time, Disable
Programmable dead time, Disable
Programmable dead time, Disable
Programmable dead time, Disable
Programmable dead time, Disable
Programmable dead time, Disable
Programmable dead time, Disable
Programmable dead time, Disable
Programmable dead time, Disable
Programmable dead time, Disable
Programmable dead time, Disable
Programmable dead time, Disable
Programmable dead time, Disable
Programmable dead time, Disable
Programmable dead time, Disable
Programmable dead time, Disable
Programmable dead time, Disable
Programmable dead time, Disable
Programmable dead time, Disable
Programmable dead time, Disable

Disable

Disable

Disable

Disable

Disable

Disable

Disable

Disable

Disable

Disable

Enable

Enable

Enable

Enable

Disable

Disable

Disable

Disable

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125



Isolation

. . Operating
. Withstand Insulation
Rating Package Grade Feature
NSI6622VB-Q1SPNR Automotive SOP16  6/-8 8 24 30 100 3 Basic insulation Disable -40~125
NSI16622VD-DSPNR Industrial  SOP16  6/-8 4 24 30 100 3 Basic insulation Disable -40~125

Single PWM input, Programmable

NSI6642A-DLAR Industrial  LGA13 = 6/-8 6 24 30 100 25 Basic insulation dead time, Disable -40~125
. . . ) Single PWM input, Programmable

NSI6642A-DSWR Industrial SOW16 6/-8 6 24 30 100 5.7 Reinforced insulation . . -40~125
dead time, Disable

NSI6642B-DSPNR Industrial  SOP16  6/-8 8 24 30 100 3 Basic insulaion  O"9'® PWM input, Programmable 1o
dead time, Disable

NSI6642B-DSWR Industrial SOW16 6/-8 8 24 30 100 57 | Reinforced insulaion S9! PWMinput, Programmable . ;o
dead time, Disable

NSI6642D-DLAR Industrial  LGA13  6/-8 4 24 30 100 25 Basic insulation  Sn9!e PWMinput, Programmable o
dead time, Disable

NSI6642D-DSWR Industrial  SOW16  6/-8 4 24 30 100 57  Reinforced insulation  >m9!e PWM input, Programmable g

dead time, Disable
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NSI6602V/NSI6602N: Second-generation High-performance
Isolated Dual-channel Gate Driver

[\

@ Product introduction

NSI6602V/NSI6602N is the second-generation high-reliability isolated dual-channel gate driver IC, which enhances anti-interference capability
and drive capability, reduces power consumption, and improves the withstand voltage of the input side. It can drive power transistors with
switching frequencies up to 2MHz. Each channel output can provide a maximum source/sink current capability of 6A/8A with a fast 25ns
propagation delay and a maximum delay match of 5ns. Common-mode transient immunity (CMTI) of 150kV/us improves system robustness.
The absolute max rating of the driver side is 30V, and the input side accepts supply voltages from 3V to 18V. All supply voltage pins support
undervoltage lockout (UVLO). In addition, multiple undervoltage points are available. The minimum undervoltage point supports 4V and can
be used to drive GaN power devices. Multiple packages are available. The minimum package is the 4*4mm LGA package, which can be used
in applications with high power density requirements. According to UL1577, the NSI6602V provides 2500Vrms isolation with the 5*5mm
LGA13 package, 3000Vrms isolation with the SOP16 package, and 5700Vrms isolation with SOW16 and SOW14 packages. With all these
outstanding features, NSI6602V is suitable for switching power supply systems which require high reliability, high power density and high
efficiency.

@ Product feature

O Isolated dual-channel driver O 6ns maximum pulse width distortion

O Input side supply voltage: 3V-18V O Programmable dead time

O Driver side supply voltage: Absolute max rating 30V, with O Enabling pins: NSI6602N Disable (high level off),
UVLO NSI6602N Enable (high level on)

O Peak 6A/8A source/sink current capacity O Acceptable minimum input pulse width 15ns

O High CMTI: typical 150kV/us O Working temperature: -40°C~125°C

O 25ns typical propagation delay O AEC-Q100 qualified

O 5ns maximum delay matching

@ Safety certification

@ Functional block diagram
O UL1577 certification:

LGA13(4*4mm): 1.6kVrms

voDI [—EUVLO [ ] vooa
el LGA13(5*5mm): 2.5kVrms
* Eé’ oo Hom SOW14: 5.7kVrms for 1 minute
NSl6BO2Y. r?, gl SOW16: 5.7kVrms for 1 minute
e o = SOP16: 3kVrms for 1 minute
il e i L o CQC certification: GB4943.1 -2011
oo [ ] onos O CSA certification: components 5A qualified
O VDE certification: DIN V VDE V 0884-11: 2017-1
I e T
EN [}
? @ Package
NSI6602N m[@
r@ — ] vooa O LGA13(4*4mm), LGA13(5*5mm), SOW14, SOW16, SOP16
or [—{Pe Orer N [ outs L .
@ Application
Isolated DC-DC and AC-DC DC-AC solar inverter Motor drive and UPS and
power supplies in servers, EV charging battery charger

telecommunications and Industrial
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NSI6642: Second-generation High-performance Isolated

Dual-channel Gate Driver Supporting PWM Input

@ Product introduction

NSI6642 is the second-generation, highly reliable, isolated dual-channel gate driver IC which provides enhanced anti-interference and drive
capabilities with lower power consumption and improved withstand voltage of the input side. It uses a single PWM input mode to achieve
complementary dual output and is capable of driving power transistors with switching frequencies up to 2MHz. Each channel output can
provide a peak source/sink current capability of 6A/8A with a fast 25ns propagation delay and a maximum 5ns channel to channel delay match.
It has a common-mode transient immunity (CMT]) of typical 150kV/us, improving system robustness. The absolute max rating of the driver side
is 30V, and the input side accepts supply voltages from 3V to 18V. All supply voltage pins support undervoltage lockout (UVLO). In addition,
multiple UVLO options are available. The minimum UVLO supports 4V and can be used to drive GaN power devices. Multiple packages are
also available. The minimum package is the 4*4mm LGA package, which can be used in applications with high power density requirements.
According to UL1577, the NSI6642 provides 2500Vrms isolation with the 5*5mm LGA13 package, 3000Vrms isolation in the SOP16 package,
and 5000Vrms isolation in the SOW16 and SOW14 packages. With all these outstanding features, the NSI6642 is suitable for switching power
supply systems which require high reliability, high power density and high efficiency.

@ Product feature

O lIsolated dual-channel driver O 6ns maximum pulse width distortion

O Single PWM input with complementary output OUTA and OUTB O Programmable dead zone time

O Input side supply voltage: 3V-18V O Enable pins: NSI6642 Disable (high level off), NSI6642N
O Driver side supply voltage: Absolute max rating 30V, with UVLO Enable (high level on)

O Peak 6A/8A source/sink current capacity O Acceptable minimum input pulse width 15ns

O High CMTI: typical 150kV/us O Operating temperature: -40 C~125C

O 25ns typical transmission delay O AEC-Q100 qualified

O 5ns maximum channel to channel delay matching

@ Functional block diagram @ Safety certification

O UL1577 certification:
LGA13: 2.5kVrms for 1 minute

SOW14: 5kvrms for 1 minute
voor [ ] voo SOW16: 5kvrms for 1 minute
ois [ ] I Driver ] ouma SOP16: 3kVrms for 1 minute
i O CQC certification: Conforms to GB4943.1 -2011
Pwm [y || enoa O CSA certification: Components conform to 5A
- e 2 O VDE certification: DIN V VDE V 0884-11: 2017-1
|| voos
o E Driver j ouTB ’ PaC kage
onpl [ || anos O LGA13(4*4mm), LGA13(5*5mm),SOW14, SOW16, SOP16

€ Application

E e B

Isolated DC-DC and AC-DC DC-AC solar inverter Motor drive and UPS and
power supplies for servers, EV charging battery charger
telecommunications and industrial
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NSI6602ME: Isolated Dual-channel Gate Driver with Integrated Miller Clamp

@ Product introduction

NSI6602ME is an isolated dual-channel gate driver IC integrated with Miller clamp. It is suitable for driving IGBT, power MOSFET and SiC
MOSFET in many applications. It can provide peak source/sink current of 10A/10A, and is integrated with Miller clamp with current of up to
5A. The typical 150kV/us common mode transient immunity (CMTI) ensures the robustness of the system. The absolute max rating of the
driver side is 30V, and the input side is supplied with a wide power supply voltage from 3V to 18V, and input side absolute max rating is 24V.
All power pins support undervoltage lockout (UVLO) protection with 8V/12V/17V options. NSI6602ME is designed with high drive current,
dual-channel integrated Miller clamp function, excellent reliability, wide power supply voltage range and fast signal propagation, and is suitable
for switching power supply systems which require high reliability, high power density and high efficiency.

@ Product feature @ Safety certification

O Isolated dual-channel driver O UL1577 certification:

O Input side supply voltage: 3V - 5.5V SOW18: 5kvrms for 1 minute

O Driver side supply voltage: Absolute max rating 35V, with UVLO O CQC certification: GB4943.1

O Peak 5A/5A source/sink current capacity O CSA certification: components 5A qualified
O Support Miller Clamp, with current of up to 5A O VDE certification: DIN V VDE V 0884-17: 2017-1
O High CMTI: typical 150kV/us

O ns typical propagation delay

O ns maximum delay matching L 4 Package

O 25ns maximum pulse width distortion

O Programmable dead zone time O sowis

O Enable pins: NSI6602MEXx Disable (high level off), NSI6602MNEXx

Enable (high level on)
Acceptable minimum input pulse width 35ns
Working temperature: -40°C~125°C

o O

@ Functional block diagram =z
=
@
<
NSI6602MEX %
D
Ne[ | 1O 18| | VEEA 1 %
Al | 2 17| cLawea H =
NB[ |3 16| |outA aniol g
Nel |4 15| | vDDA —
bis| |5 n%a&?‘w
or s
GNDI[ |7 14| | VEEB
NC[ |8 13| | CLAMPB
voDl[ |9 12| |outs
Nl |10 1| | vobB
@ Application
Isolated DC-DC and AC-DC DC-AC solar inverter Motor driver and UPS and
power supplies for servers, EV charging battery charger

telecom and industry
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NSI6602U: Isolated Dual-channel Gate Driver with Integrated UVLO Fault Report

@ Product introduction

NSI6602U is an isolated dual-channel gate driver IC integrated with Integrated UVLO Fault Report. It is suitable for driving IGBT, power
MOSFET and SiC MOSFET in many applications. It can provide peak source/sink current of 4A/6A. The typical 150kV/us common mode
transient immunity (CMTI) ensures the robustness of the system. The absolute max rating of the driver side is 36V, and the input side is
supplied with a power supply voltage of 2.8V to 5.5V. All power pins support undervoltage lockout (UVLO) protection, and are designed with
UVLO fault report function to make the system more safe and robust. NSI6602U is suitable for switching power supply systems which require
high reliability, high power density and high efficiency.

@ Product feature

15ns maximum delay matching

15ns maximum pulse width distortion
Programmable dead time

Acceptable minimum input pulse width 15ns
Working temperature: -40°C~125°C
AEC-Q100 qualified

O Isolated dual-channel driver

O Input side supply voltage: 2.8V-5.5V

O Driver side supply voltage: Absolute max rating 36V,
with UVLO

O Peak 4A/6A source/sink current capacity

O High CMTI: typical 150kV/us

O 45ns typical propagation delay

O OO0 OO0 O

@ Safety certification

O UL1577 certification:
SOW14: 5.7kVrms for 1 minute
SOW16: 5.7kVrms for 1 minute
SOP16: 3kVrms for 1 minute
O CQC certification: GB4943.1 -2011
CSA certification: components 5A qualified
O VDE certification: DIN V VDE V 0884-11: 2017-1

@ Functional block diagram

(0]

@ Package

Control
Logic

Functional Isolation

Isolation
barrier

O SOW14, SOW16, SOP16
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@ Application

E e B

Isolated DC-DC and AC-DC DC-AC solar inverter Motor drive and UPS and
power supplies in servers, EV charging battery charger
telecommunications and Industrial
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Isolated Single-channel Gate Driver

NSI6601B-DSPR
NSI6601B-DSWVR
NSI6601B-Q1SPR
NSI6601C-DSPR
NSI6601C-DSWVR
NSI6601C-Q1SPR
NSI6601MB-DSPR
NSI6601MB-DSWVR
NSI6601MB-Q1SPR
NSI6601MB-Q1SWVR
NSI6601MC-DSPR
NSI6601MC-DSWVR
NSI6601MC-Q1SPR
NSI6601MC-Q1SWVR
NSI6601WC-DSWVR
NSI68010B-DSWAR
NSI68010B-Q1SWAR
NSI68011C-DSWAR
NSI68011C-Q1SWAR
NSI6801B-DSPR
NSI6801B-DSWFR
NSI6801C-DSPR
NSI6801C-DSWFR
NSI6801EB-DSWER
NSI6801EB-DSWFR
NSI6801EC-DSWER
NSI6801EC-DSWFR
NSI6801EC-DSWWAR
NSI6801ETB-DDBR
NSI6801ETC-DDBR
NSI6801LC-DDBR
NSI6801MC-DSWVR
NSI6801TB-DDBR

NSI16801TC-DDBR

Rating

Industrial
Industrial
Automotive
Industrial
Industrial
Automotive
Industrial
Industrial
Automotive
Automotive
Industrial
Industrial
Automotive
Automotive
Industrial
Industrial
Automotive
Industrial
Automotive
Industrial
Industrial
Industrial
Industrial
Industrial
Industrial
Industrial
Industrial
Industrial
Industrial
Industrial
Industrial
Industrial
Industrial

Industrial

Package

SOP8
SOW8
SOP8
SOP8
SOw8
SOP8
SOP8
SOows
SOP8
SOW8
SOP8
SOwW8
SOP8
SOW8
Sows
SOW6
SOW6
SOW6
SOW6
SOP8
SOW6
SOP8
SOwW6
SOL6
SOW6
SOL6
SOW6
sSoOwws
DUB8
DUB8
DUB8
SOows
DUB8

DUB8

Peak
Output
Current

(A)
5/-5

5/-5

5/-5

5/-5
5/-5
5/-5
0.7/-0.8
0.7/-0.8
1.5/-2

1.5/-2

5/-5
5/-5
5/-5

5/-5

13

13

13

13

13

13

13

13

13

13

13

13

12

12

12

12

13

13

13

18

N/A

18

18

N/A

18

18

18

18

18

18

18

18

18

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Voltage

(Max)(V)

35

35

35

35

35

35

35

35

35

35

35

35

35

35

35

35

35

35

35

35

35

35

35

38

38

38

38

38

38

38

35

35

35

35

288

(kV/us)

150

150

150

150

150

150

150

150

150

150

150

150

150

150

150

150

150

150

150

150

150

150

150

150

150

150

150

150

150

150

150

150

150

Isolation
Withstand
Voltage
(kVrms)

3

5.7

5.7

5.7

ShTL

5.7
5.7
5.7
5.7
B.7

5.7

5.7

5.7
5.7
5.7
5.7
5.7

SHTL

Insulation
Grade

Basic insulation

Reinforced insulation

Basic insulation

Basic insulation

Reinforced insulation

Basic insulation

Basic insulation

Reinforced insulation

Basic insulation

Reinforced insulation

Basic insulation

Reinforced insulation

Basic insulation

Reinforced insulation

Reinforced insulation

Reinforced insulation

Reinforced insulation

Reinforced insulation

Reinforced insulation

Basic insulation

Reinforced insulation

Basic insulation

Reinforced insulation

Reinforced insulation

Reinforced insulation

Reinforced insulation

Reinforced insulation

Reinforced insulation

Basic insulation

Basic insulation

Basic insulation

Reinforced insulation

Basic insulation

Basic insulation

Feature

Separate output
Separate output
Opto-compatible input
Separate output
Separate output
Opto-compatible input
Miller clamp
Miller clamp
Miller clamp
Miller clamp
Miller clamp
Miller clamp
Miller clamp
Miller clamp
Miller clamp
Opto-compatible input
Opto-compatible input
Opto-compatible input
Opto-compatible input
Opto-compatible input
Opto-compatible input
Opto-compatible input
Opto-compatible input
Opto-compatible input
Opto-compatible input
Opto-compatible input
Opto-compatible input
Opto-compatible input
Opto-compatible input
Opto-compatible input

Opto-compatible input

Opto-compatible
input, Miller clamp

Opto-compatible input

Opto-compatible input

Operating
Temperature
(°C)

-40~125
-40~125
-40~125
-40~125
-40~125
-40~125
-40~125
-40~125
-40~125
-40~125
-40~125
-40~125
-40~125
-40~125
-40~125
-40~125
-40~125
-40~125
-40~125
-40~125
-40~125
-40~125
-40~125
-40~125
-40~125
-40~125
-40~125
-40~125
-40~125
-40~125
-40~125
-40~125
-40~125

-40~125



NSI6801E: Opto-compatible Isolated Single-channel Gate Driver

@ Product introduction

NSI680L1E is a single-channel isolated gate driver, which is pin-compatible with popular optically coupled gate drivers. It can provide a peak
source/sink current of 5A. It supports the minimum common mode transient immunity (CMTI) of 150kV/us, which ensures the robustness of
the system. When the input circuit is used in optocoupler compatible systems, it has performance advantages over optocoupler gate drivers,
including better reliability and aging performance, higher operating temperature, shorter propagation delay and less pulse width distortion.
Therefore, NSI6801E is more suitable than photoelectric isolation drivers for switching power supply systems which require high reliability, high
power density and high efficiency.

@ Product feature

o

o

O O OO0OO0 O

P2P compatible with optocoupler drivers, but upgraded
performance

Driver side power supply voltage: Absolute max rating 38V,
SOP8 35V

UVLO: With UVLO protection, 8V/12V, SOP8 9V/13V
Peak source/sink current of 5A/5A

High CMTI:150kV/us

Typical propagation delay: 75ns

Maximum pulse width distortion: 30ns

Operation ambient temperature: -40 C~125C

@ Safety certification

O UL certification:
SOW6: 5700Vrms for 1 minute
SOL6: 5700Vvrms for 1 minute
DUBS8: 5000Vrms for 1 minute
SOP8: 3000Vrms for 1 minute
SOWWS8: 5700Vrms for 1 minute
O VDE certification: DIN VDE V 0884-11:2017-01
O CSA certification: CSA components has passed 5A
approval
O CQC certification: GB4943.1-2011

@ Functional block diagram @ Package

O SOW6, SOL6, DUB8, SOP8, SOWW8

Receiver

L ‘{Demaﬂu\alor

AEED Transmitter
T

o
Qo
<
(%)
=
<
Q
>
Q
«Q
(0]
=
[¢)
]
—

CATHODE

VEE

@ Application
V74 =
/
& =0

Motor driver Isolation DC-DC
and AC-DC
power supplies

Photovoltaic
inverter

UPS power
supply and
battery charger
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NSI6601/6601M: Isolated Single-channel Gate Driver

@ Product introduction

NSI6601/6601M is a single-channel isolated gate driver suitable for driving IGBT, power MOSFET and SiC MOSFET in many applications.
Separate outputs are provided to control the rising and falling duration respectively. It can provide peak source/sink current of 5A/5A. The
150kV/ps minimum common mode transient immunity (CMTI) ensures the robustness of the system. The absolute max rating of the driver
side is 35V, and the input side is supplied with a power supply voltage of 3.1V to 17V. All power pins support undervoltage lockout (UVLO)
protection. NSI6601 is designed with high drive current, excellent durability, wide power supply voltage range and fast signal propagation, and
is suitable for switching power supply systems which require high reliability, high power density and high efficiency.

@ Product feature @ Safety certification

O Single-channel Isolation driver O UL certification:

O Input side supply voltage: 3.1V to 17V SOP8: 3000Vrms for 1 minute

O Driver side supply voltage: Absolute max rating 35V, with UVLO SOWS8: 5700Vrms for 1 minute

O Version M supports Miller Clamp function (NSI6601M) with O VDE certification: DIN VDE V 0884-11:2017-01
current up to 5A O CSA certification: CSA components has passed 5A

O Peak source/sink current of 5A/5A approval

O High CMTI:150kV/us O CQC certification: GB4943.1-2011

O Typical propagation delay: 78ns

O Operation ambient temperature: -40 C to 125C

O AEC-Q100

@ Functional block diagram @ Package

O SOP8, SOW8

NSI6601

ISOLATION

@ Application
74 =
/
=D
Photovoltaic Motor driver UPS power Isolation DC-DC
inverter supply and and AC-DC

battery charger power supplies
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NSI6601E: Isolated Single-channel Gate Driver

@ Product introduction

NSI6601E is a single-channel isolated gate driver suitable for driving IGBT, power MOSFET and SiC MOSFET in many applications.
NSI6601E is updated version of NSI6601, it has same performance and better price. Separate outputs are provided to control the rising and
falling duration respectively. It can provide peak source/sink current of 5A/5A. The 150kV/us minimum common mode transient immunity
(CMTI) ensures the robustness of the system. The absolute max rating of the driver side is 35V, and the input side is supplied with a power

supply voltage of 3.1V to 17V. All power pins support undervoltage lockout (UVLO) protection. NSI6601E is designed with high drive current,

excellent durability, wide power supply voltage range and fast signal propagation, and is suitable for switching power supply systems which

require high reliability, high power density and high efficiency.

@ Product feature

O Single-channel Isolation driver

O Input side supply voltage: 3.1V to 17V

Driver side supply voltage: Absolute max rating 35V, with
UVLO (9V/13V)

Version M supports Miller Clamp function (NSI6601M) with
current up to 5A

Peak source/sink current of 5A/5A

High CMTI:150kV/ps

Typical propagation delay: 78ns

Operation ambient temperature: -40 C to 125C

o

O

O O O O

@ Safety certification

O UL certification:
SOP8: 3000Vrms for 1 minute

O VDE certification: DIN VDE V 0884-11:2017-01

O CSA certification: CSA components has passed 5A
approval

O CQC certification: GB4943.1-2011

@ Functional block diagram @ Package
O SOP8
UVLO uvLO
Input Logic Output Logic
GND1 g
@ Application
74 =
Q -
=@
Photovoltaic Motor driver UPS power Isolation DC-DC
inverter supply and and AC-DC
battery charger power supplies
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NSI6601MEX/NSI6601AEX: Isolated Single-channel Gate Driver

@ Product introduction

NSI6601MEXx/6601AEX is a single-channel isolated gate driver suitable for driving IGBT, power MOSFET and SiC MOSFE,GaN in many
applications. NSI6601AEX: Separate outputs are provided to control the rising and falling duration respectively; NSI6601MEx:provide miller
clamp function instade of separate outputs. NSI6601MEx/NSI6601AEx can provide peak source/sink current of 5A/5A. The 150kV/us
minimum common mode transient immunity (CMTI) ensures the robustness of the system. The absolute max rating of the driver side is 35V,
and the input side is supplied with a power supply voltage of 3.1V to 17V. All power pins support undervoltage lockout (UVLO) protection with
5V/9V/12V options, and 5V version is provided for GaN. NSI6601MEX/NSI6601AEX is designed with high drive current, excellent durability,
wide power supply voltage range and fast signal propagation, and is suitable for switching power supply systems which require high reliability,
high power density and high efficiency.

@ Product feature @ Safety certification

O Single-channel Isolation driver O UL certification:

O Input side supply voltage: 3.1V to 17V SOP8: 3000Vrms for 1 minute

O Driver side supply voltage: Absolute max rating 35V, with UVLO SOWS8: 5700Vrms for 1 minute
(5V/I8VI12V) O VDE certification: DIN VDE V 0884-11:2017-01

O Version M supports Miller Clamp function (NSI6601MEX) with O CSA certification: CSA components has passed 5A
current up to 5A approval

O Peak source/sink current of 10A/10A O CQC certification: GB4943.1-2011

O High CMTI:150kV/us

O Typical propagation delay: 80ns

O Operation ambient temperature: -40 C to 125 C

O AEC-Q100

@ Functional block diagram @ Package

O SOPS8, SOW8

ISOLATION
ISOLATION

GND1 Vees GND1 Veer
NSI6601AEX NSI6601MEX
@ Application
Isolated DC-DC High Voltage Solar inverter Motor drive and UPS and battery
and AC-DC power PFC EV charging charger
supplies
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NSI6801M: Opto-compatible Isolated Single-channel

Gate Driver with Miller Clamp

@ Product introduction

NSI6801M is a single-channel isolation gate driver suitable for driving IGBT, power MOSFET and SiC MOSFET in many applications. It can
provide peak source/sink current of 5A/5A, and is integrated with Miller clamp with current of up to 5A. The 150kV/us minimum common mode
transient immunity (CMTI) ensures the robustness of the system. The absolute max rating of the driver side is 35V, and the input side is
supplied with a power supply voltage of 3.1V to 17V. All power pins support undervoltage lockout (UVLO) protection. NSI6801M is designed
with high drive current, excellent reliability, wide power supply voltage range and fast signal propagation, and is suitable for switching power
supply systems which require high reliability, high power density and high efficiency.

@ Product feature @ Safety certification
O Isolated single-channel driver O UL certification:
O Input side supply voltage: 3.1V - 17V SOP8: 3000Vrms for 1 minute
O Driver side supply voltage: Absolute max rating 35V, with UVLO SOWS8: 5700Vrms for 1 minute
O Support Miller Clamp function, with current of up to 5A O VDE certification: DIN VDE V 0884-11:2017-01
O Peak 5A/5A source/sink current O CSA certification: components 5A qualified
O High CMTI: 150kV/us O CQC certification: GB4943.1 -2011
O 75ns typical propagation delay
O Operating ambient temperature: -40°C~125°C
O AEC-Q100
@ Functional block diagram @ Package
O SOws

Anode

Cathode

@ Application
V74 =
< -
=®
Solar Motor driver UPS and Isolated DC-DC
inverter battery charger and AC-DC

power supplies
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Smart Isolated Gate Driver
Integrated with DESAT
Protection




Smart Isolated Gate Driver Integrated with DESAT Protection

Peak Input Output Isolation

Output Side VCC [Side VCC| cMTI |Withstand| Insulation
Current| Threshold | Voltage | Voltage | (kV/us)| Voltage Grade
(kVrms)

Operating

OPN Rating | Package Feature Temperature

(<)

(A) (Max)(V) | (Max)(V)

DESAT short circuit protection, Soft

NSI6611ASC-DSWR Industrial  SOW16 10/-10 13 6 35 150 57  Reinforced | viown, Miller clamp, ASC function,  -40~125

insulation gt output and Fault alarm

. DESAT short circuit protection, Soft
NSI6611ASC-Q1SWR  Automotive SOW16 10/-10 13 6 85 150 5.7 gy e shutdown, Miller clamp, ASC function, -40~125
Separate output and Fault alarm

Reinforced DESAT short circuit protection, Soft

NSI6651ALC-DSWR Industrial SOW16 10/-10 13 6 35 150 57 . . .
insulation  shutdown, Miller clamp and Fault alarm

-40~125

Reinforced DESAT short circuit protection, Soft

NSI6651ALC-Q1ISWR  Automotive SOW16 10/-10 13 6 35 150 5.7 insulation  shutdown, Miller clamp and Fault alarm

-40~125
Reinforced DESAT short circuit protection, Soft
NSI6651ASC-DSWR Industrial  SOW16 10/-10 13 6 35 150 5.7 insulation shutdown, Miller clamp, Split output and ~ -40~125
Fault alarm

R DESAT short circuit protection, Soft
NSI6651ASC-Q1ISWR  Automotive SOW16 10/-10 13 6 35 150 57 el shutdown, Miller clamp, Split output and ~ -40~125
Fault alarm

DESAT short circuit protection(9V),
Reinforced Soft shutdown(420mA), Miller clamp,
insulation  Secondary side ASC function, Split
output, and Fault alarm

NSI6711ASC-Q1SWR  Automotive SOW16 10/-10 12 6 38 150 5.7 -40~125

DESAT short circuit protection(9V),
Reinforced Soft shutdown(420mA), Miller clamp,
insulation Primary and secondary side ASC

function, Split output, and Fault alarm

NSI6713ASC-Q1ISWR  Automotive SOW16 10/-10 12 6 38 150 5.7 -40~125

Isolated analog sensing, OCP
Reinforced short circuit protection, Soft
insulation  shutdown(420mA), Miller clamp, Split
output, and Fault alarm

NSI6730ASA-Q1SWR  Automotive SOW16 10/-10 12 6 38 150 5.7 -40~125

Isolated analog sensing, OCP
Reinforced short circuit protection, Soft
insulation  shutdown(420mA), Miller clamp, Split
output, and Fault alarm

NSI6730ASC-Q1ISWR  Automotive SOW16 10/-10 12 6 38 150 5.7 -40~125

Isolated analog sensing, DESAT short
Reinforced circuit protection(9V), Soft shutdown
insulation  (900mA), Miller clamp, Split output, and
Fault alarm

NSI6770AHC-Q1SWR  Automotive SOW16 10/-10 12 6 38 150 5.7 -40~125

Isolated analog sensing, DESAT
Reinforced short circuit protection(9V), Soft
insulation  shutdown(420mA), Miller clamp, Split
output, and Fault alarm

NSI6770ASC-Q1ISWR  Automotive SOW16 10/-10 12 6 38 150 o -40~125

Reinforced DESAT short circuit protection, Auto
NSI68515AC-DSWR Industrial  SOW16 5/-5 13 6 35 150 5.7 insulation reset, Soft shutdown, Miller clamp, and -40~125
Fault alarm

Reinforced DESAT short circuit protection, Soft

NSI68515LC-DSWR Industrial SOW16  5/-5 13 6 35 150 57 ) ) .
insulation  shutdown, Miller clamp, and Fault alarm

-40~125
Reinforced Non-Rail-to-Rail output, DESAT short
NSI68515RC-DSWR Industrial = SOW16 5/-5 13 6 35 150 5.7 X N circuit protection, Auto reset, Soft -40~125
insulation )
shutdown, Miller clamp, and Fault alarm

. DESAT short circuit protection, Soft
NSI168515UC-DSWR Industrial SOW16  5/-5 13 6 55) 150 5.7 . . shutdown, Miller clamp, Fault alarm, -40~125
insulation
and UVLO alarm

DESAT short circuit protection(9V),
Reinforced Soft shutdown(420mA), Miller clamp,
insulation  Primary and secondary side ASC

function, Split output, and Fault alarm

NSI6713ASC-Q1SSWAR Automotive SSOW20 10/-10 12 6 38 150 5.7 -40~125

Isolated analog sensing, OCP
Reinforced short circuit protection, Soft
insulation shutdown(420mA), Miller clamp,

Split output, and Fault alarm

NSI6730ASA-Q1SSWAR Automotive SSOW20 10/-10 12 6 38 150 BT -40~125

Isolated analog sensing with internal
Reinforced current source, DESAT short circuit
NSI6730ASC-Q1SSWAR Automotive SSOW20 10/-10 12 6 38 150 5.7 ) . protection(9V), Soft shutdown(420mA), ~ -40~125
insulation h .
Miller clamp, Split output, and Fault
alarm

Isolated analog sensing, DESAT short
Reinforced circuit protection(9V), Soft shutdown
insulation  (900mA), Miller clamp, Split output, and
Fault alarm

NSI6770AHC-Q1SSWAR Automotive SSOW20 10/-10 12 6 38 150 S.7 -40~125

Isolated analog sensing, DESAT
Reinforced short circuit protection(9V), Soft
insulation  shutdown(420mA), Miller clamp, Split
output, and Fault alarm

NSI6770ASC-Q1SSWAR Automotive SSOW20 10/-10 12 6 38 150 5.7 -40~125
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NSI6611/NSI6651: Smart Isolated Gate Driver Integrated with DESAT Protection
[N\

@ Product introduction

NSI6611/NSI6651 is a single-channel smart isolated gate driver designed to drive IGBT, power MOSFET and SiC MOSFET and other power
transistors in many applications and provide protection for their safe operation. It can provide separate output to control the rising and falling
duration respectively, it supports rail-to-rail output, and can provide a maximum 10A/10A source and sink current capability. NSI6611/NSI6651
can provide protection functions, such as UVLO, Miller clamp, DESAT protection, soft turnoff and when short circuit fault or undervoltage
occurs, the fault can be indicated through a separate pin. NSI6611 supports ASC function and can be used to force the output to be high in
emergency situations. It supports minimum common mode transient immunity (CMTI) of 150kV/us to improve system robustness. The
absolute max rating of the driver side is 35V, and the input side accepts supply voltages from 3V to 5.5V. NSI6611/NSI6651 features large
drive current, wide power supply voltage range, and high CMTI, and is designed with excellent protection. It is suitable for switching power
supply systems and inverters which require high reliability, high power density and high efficiency.

@ Product feature

O Smart Single-channel Isolation Driver O Minimum receivable input pulse width: 40ns
O Input side power supply voltage: 3V~5.5V O Rail-to-rail output, with separate output as an option
O Driver side power supply voltage: Absolute max rating 35V, O Protection mode:
with UVLO Miller Clamp 4.0A
O Peak source and sink current 10A/10A DESAT protection with a threshold of 9V
O High CMTI: 150kV/us Support soft turnoff at a current of 400mA
O Typical propagation delay: 80ns Support fault reporting, reset or enable
O Maximum pulse width distortion: 30ns O Operating temperature: -40°C~125°C

@ Functional block diagram @ Safety certification

O UL1577 certification: 5.7KVrms

O CQC certification: GB4943.1-2011

O CSA certification: components conform to 5A

O VDE certification: DIN V VDE V 0884-11:2017-1

@ Package

O SOW16

TESTIGND1 =
veer DESAT

asc
DESAT
ooz

TESTIGND!
veet

T oND2
T outh
oY veez
- out
e cLawP
oDt =

Ve
out
cLawe
VEE2

ISOLATION

NSI16B11ASC-OV. NSI1BB51ASC-DWSR NSI16651ALC-DWSR

@ Application

D]

EV electric
drive system

Air conditioning
compressor

DC-AC solar
inverter

Motor driver UPS and
battery charger
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NSI67x0: Smart Isolated Gate Driver Integrated with Isolated Analog Sensing

[N\

@ Product introduction

NSI67x0 is a single-channel smart isolated gate driver designed to drive IGBT, power MOSFET and SiC MOSFET and other power devices in
many applications and provide protection for their safe operation. It offers separate output to control the rising and falling duration respectively,
it supports rail-to-rail output, and can provide a maximum 10A/10A source and sink current capability. NSI67x0 can provide protection
functions, such as UVLO, Miller Clamp, DESAT protection, soft turnoff and when short circuit fault or undervoltage occurs, the fault can be
indicated through a separate pin.

NSI67x0 integrates Isolated Analog Sensing, which can be utilized for easier temperature or voltage sensing, further increasing the drivers'
versatility and simplifying the system design effort, size and cost. It supports minimum common mode transient immunity (CMTI) of 150kV/us
to improve system robustness. The absolute max rating of the driver side is 36V, and the input side accepts supply voltages from 3V to 5.5V.
NSI67x0 features large drive current, wide power supply voltage range, and high CMTI, and is designed with excellent protection. It is suitable
for switching power supply systems and inverters which require high reliability, high power density and high efficiency.

@ Product feature

O Smart Isolated Gate Driver Integrated with Isolated O Isolated analog sensor with PWM output for
Analog Sensing Temperature sensing with NTC, PTC or thermal diode
O Input side power supply voltage: 3V~5.5V High voltage DC-Link or phase voltage
O Diriver side power supply voltage: Absolute max rating O Protection mode:
38V, with UVLO Miller Clamp 5.7A
O Peak source and sink current 10A/10A DESAT protection with a threshold of 9V or 6.5V options
O High CMTI: 150kV/us OC protection with a threshold of 0.7V
O Typical propagation delay: 80ns Support soft turnoff at a current of 420mA, 900mA options
O Maximum pulse width distortion: 30ns Support fault reporting, reset or enable
O Minimum receivable input pulse width: 40ns O Operating temperature: -40°C~125°C
O Rail-to-rail output, with separate output as an option
@ Functional block diagram @ Safety certification
- O UL1577 certification: 5.7KVrms
o] [ O CQC certification: GB4943.1-2011
= ; = O CSA certification: components conform to 5A
O VDE certification: DIN V VDE V 0884-11:2017-1
o l e @ Package
e o
O SOW16, SSOW20

NSI6730ASB | NSIG730ASC | NSIGTT0ASC.

5t 0

Elelclelclelolollal

NSIE730ASC-QISSWAR NSIB730ASA-QISSWAR
NSIE770ASC.QLSSWAR
NSI6T70AHC-QISSWAR

@ Application
O Luren | 'QE'
- Bad
EV electric Air conditioning DC-AC solar Motor driver UPS and
drive system compressor inverter battery charger
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NSI671x: Smart Isolated Gate Driver Integrated with

Isolated Analog Sensing
A

@ Product introduction

NSI6713/NSI6711 is a single-channel smart isolated gate driver designed to drive IGBT, power MOSFET and SiC MOSFET and other power
transistors in many applications and provide protection for their safe operation. It can provide separate output to control the rising and falling
duration respectively, it supports rail-to-rail output, and can provide a maximum 10A/10A source and sink current capability. NSI6713/NSI6711
can provide protection functions, such as UVLO, Miller clamp, DESAT protection, soft turnoff and when short circuit fault or undervoltage
occurs, the fault can be indicated through a separate pin. NSI6713/NSI6711 supports ASC function and can be used to force the output to be
high in emergency situations. It supports minimum common mode transient immunity (CMTI) of 150kV/us to improve system robustness. The
absolute max rating of the driver side is 35V, and the input side accepts supply voltages from 3V to 5.5V. NSI6713/NSI6711 features large
drive current, wide power supply voltage range, and high CMTI, and is designed with excellent protection. It is suitable for switching power
supply systems and inverters which require high reliability, high power density and high efficiency.

@ Product feature

O Smart Single-channel Isolation Driver O Rail-to-rail output, with separate output as an option
O Input side power supply voltage: 3V~5.5V O Protection mode:
O Driver side power supply voltage: Absolute max rating Active short circuit protection, different control mode
38V, with UVLO option on both sides
O Peak source and sink current 10A/10A Miller Clamp 5.7A
O High CMTI: 150kV/us DESAT protection with a threshold of 9V
O Typical propagation delay: 80ns Support soft turnoff at a current of 135mA, 420mA options
O Maximum pulse width distortion: 30ns Support fault reporting, reset or enable
O Minimum receivable input pulse width: 40ns O Operating temperature: -40°C~125°C
@ Functional block diagram @ Safety certification

O UL1577 certification: 5.7KVrms

O CQC certification: GB4943.1-2011

O CSA certification: components conform to 5A

O VDE certification: DIN V VDE V 0884-11:2017-1

@ Package

je)
o)
=
o
<
o
=i
Y
Q
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=
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=

O SOW16, SSOW20

A3vE NOLLYIOS!
s3naiva NOLLYIOS!

B FFH FFEFEF

oot

NSI6711ASC-QISWR NSI6713ASC-QISWR NSI6713ASC-Q1SSWAR

NSI6711ALC-Q1ISWR NSI6713ALC-Q1SWR HHHIHEY
@ Application
0O a LEJ %
EV electric Air conditioning DC-AC solar Motor driver UPS and
drive system compressor inverter battery charger
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NSI68515: Opto-compatible Smart Isolated Gate Driver

Integrated with DESAT Protection
A

@ Product introduction

NSI68515 is an opt-compatible single-channel smart isolated gate driver integrated with DESAT protection designed to drive and provide
protection for safe operation of IGBTs, power MOSFETs and SiC MOSFETs in many applications. NSI68515 can provide up to +5A/-5A
source/sink current capability. The absolute max rating of the driver side is 35V, and the input side accepts supply voltages from 3V to 5.5V. It
can provide excellent protection function, such as UVLO, Miller clamp, DESAT protection, and soft turnoff, etc., and send alarm by a separate
pin when detecting a short circuit fault or undervoltage. It is available in automatic alarm reset version, rail to rail output version and non-rail to
rail output version. It supports a minimum common-mode transient immunity (CMTI) of 150kV/us to improve system robustness. NSI68515
features high driver current, wide range of power supply voltage, high CMTI, and has excellent protection function, which is suitable for motor
drive, inverter, switching power system and other systems with high reliability, high power density and high efficiency.

@ Product feature

O Smart isolated single-channel driver integrated with DESAT NSI68515LC/UC/AC rail to rail output, NSI68515AC non-
protection rail to rail output

o

O Input side supply voltage: 3V - 5.5V O NSI68515AC/RC supports automatic resetting
O Driver side supply voltage: Absolute max rating 35V, with O Protection mode
UVLO O Miller clamp 4.0A
O Peak 5A/5A source/sink current capacity O DESAT protection, with threshold of 6.5V
O High CMTI: 150kV/us O Support soft shutdown function, with soft shutdown
O 100ns typical propagation delay current of 140mA
O 100ns maximum pulse width distortion O Support alarm feedback
O Acceptable minimum input pulse width 40ns O Operating temperature: -40°C~125°C

@ Functional block diagram @ Safety certification

O UL1577 certification: 5.7KVrms

O CQC certification: GB4943.1 -2011

O CSA certification: Components 5A qualified

— - E O VDE certification: DIN V VDE V 0884-11:2017-1
(under qualification)

@ Package
O SOw16
GND1[ GND2 GND1 VEE2
wﬁ\ =] NC NC =| NC
GND1[ 8 veez Ne 8 GND2
cATHODE | 5 T vee oo 5 7 vee
oo . e rnt . G
CATHODE | VEE CATHODE VEE2
e T ) B =)
@ Application
Larwn | '@E’
EV motor A/C compressor DC-AC solar Motor driver UPS and
driving system inverter battery charger
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Functional Safety Isolated Gate Driver

NSI6911F5A-Q1SSWBR

NSI6911F3A-Q1SSWBR

NSI6911F5T-Q1SSWBR

NSI6911F3T-Q1SSWBR

NSI6911F5F-Q1SSWBR

NSI6911F3F-Q1SSWBR

Automotive

Automotive

Automotive

Automotive

Automotive

Automotive

Package

SSOwW32

SSOW32

SSOW32

SSOW32

SSOW32

SSOwW32

33

3.3

3.3

ASC2-
Gate

behavior

ON

ON

Tristate

Tristate

OFF

OFF

19/-19

19/-19

19/-19

19/-19

19/-19

19/-19

Input

40

40

40

40

40

40

301

Output

Side VCC | Side VCC
Voltage
(Max)(V)

Voltage
(Max)(V,

37

37

37

37

37

37

) (kV/us)

150

150

150

150

150

150

Insulation
Grade

Reinforced
insulation

Reinforced
insulation

Reinforced
insulation

Reinforced
insulation

Reinforced
insulation

Reinforced
insulation

Feature

Compliant with ISO 26262,
ASIL D level, SPI interface,
Integrated voltage regulators,
12bits ADC, Miller clamp,
DESAT, OVUV protection
and soft turn off, UVLO, ASC
function, etc.

Compliant with ISO 26262,
ASIL D level, SPI interface,
Integrated voltage regulators,
12bits ADC, Miller clamp,
DESAT, OVUV protection
and soft turn off, UVLO, ASC
function, etc.

Compliant with ISO 26262,
ASIL D level, SPI interface,
Integrated voltage regulators,
12bits ADC, Miller clamp,
DESAT, OVUV protection
and soft turn off, UVLO, ASC
function, etc.

Compliant with ISO 26262,
ASIL D level, SPI interface,
Integrated voltage regulators,
12bits ADC, Miller clamp,
DESAT, OVUV protection
and soft turn off, UVLO, ASC
function, etc.

Compliant with ISO 26262,
ASIL D level, SPI interface,
Integrated voltage regulators,
12bits ADC, Miller clamp,
DESAT, OVUV protection
and soft turn off, UVLO, ASC
function, etc.

Compliant with ISO 26262,
ASIL D level, SPI interface,
Integrated voltage regulators,
12bits ADC, Miller clamp,
DESAT, OVUV protection
and soft turn off, UVLO, ASC
function, etc.

Operating
Temperature
(°C)

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125



[\

NSI6911F: Single Channel Functional Safety Isolated Gate Driver

@ Product introduction

NSI6911 is a single channel isolated gate driver to drive IGBTs, power MOSFETs and SiC MOSFETs in many applications. It can source and
sink 19A peak current. System robustness is supported by 150kV/ys minimum common-mode transient immunity (CMTI).

NSI6911 includes crucial protection features such as miller clamp, DESAT, UVLO and soft turn off. UVLO and short circuit fault are reported
through separate pins. Both primary and secondary side ASC feature is designed to force output on internally or externally in emergency,

which supports system fault management.

With high driving current, wide supply voltage range and excellent protection features, NSI6911 is suitable for high reliability, power density and
efficiency switching power system. High system level EMC performance enhances reliability and stability of use.

@ Product feature

O lIsolated single-channel gate driver

O Pin compatible for reinforced isolated gate drivers

O Power management and OVUV protection, UVLO

O 19A peak source and sink output current

O Integrated voltage regulators

O SPI interface and internal watchdog diagnostic

O 12bits ADC for temperature and voltage sensing

O Independent internal fault diagnostic architecture

O Power module system fault diagnostic and protection

@ Functional block diagram

VCCISUPE
LV Power Management, Oscillator &
jcc VUV, OSC Diagnostic
GNDL

shoot Through protection

—(l vcezsup
veez
HV Power Management, Oscillator & VREF
OVUV Diagnostic @R
——vee2

HV Active Short Circuit

Output Stage, SSD, 2LVOFF  * 7 ASC2

LV Active Short Circuit
IGBT overtemperature Diagnostic

ouTH

Gate

Monitor 12bits ADC State Machine JEUL

cLAMP

State LV Fault HV Fault
Machine M Management DESAT
o Management Dot & TemEs

Segment Drive:

Die to die Die to die (Y

B comm, comm,
Interface M Watchdog, Watchdog, Overcurrent & & oce
COMERR etc, COMERR efc short circuit

diagnostic

pout W' Lv Register Hv Register M VCE overvoltage
Encoder Bank Bank Diagnosiic

VCECLP

@ Application

(0—©
Automotive Traction Automotive generators
Inverter for EVs, HEVs for HEVs

O Fault management and two fault interrupt pins

O Individual fail safe driving pins on both primary and
secondary side

O High CMTI: > £150kV/us

O 100ns typical propagation delay

O Operation temperature: -40°C ~125°C, AEC-Q100 grade 1
qualified

O RoHS-compliant packages: SSOW32

O Certified compliant with ISO 26262, ASIL D level (ongoing)

@ Safety certification

O UL recognition: up to 5000Vrms for 1 minute per UL1577
O CQC certification per GB4943.1-2011

O CSA component notice 5A approval IEC60950-1 standard
O DIN EN IEC 60747-17(VDE 0884-17):2021-10

O EN IEC 60747-17: 2020+AC

@ Package

O SSOw32

Safety required Power
Module drivers
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Non-isolated Low-side Gate Driver

VCC |Propagation
(Max) | Delay (Max) | Matching
ton/off (ns)

Operation
Temperature
(°C)

Peak Drive | Output

Current (A) | Channel peallies

RE]

Package Drive Object

NSD1012C-DSTCR

NSD10151-Q1STCR

NSD10159-DSTAR

NSD1015MT-DSPR

NSD1015T-DSPR

NSD1026V-DDAER

NSD1026V-DHMSR

NSD1026V-DSPR

NSD1026V-Q1HMSR

NSD1026V-Q1HSPR

NSD1026V-Q1SPR

NSD1026VF-DSPR

NSD10157-DSTAR

Industrial

Automotive

Industrial

Industrial

Industrial

Industrial

Industrial

Industrial

Automotive

Automotive

Automotive

Industrial

Industrial

SOT23-6

SOT23-6

SOT23-5

SOP8

SOP8

DFN8

HMSOP8

SOP8

HMSOP8

HSOP8

SOP8

SOP8

SOT23-5

MOSFET/IGBT

MOSFET/IGBT

MOSFET/IGBT

MOSFET/IGBT/SIC

MOSFET/IGBT/SIC

GaNFET/MOSFET/IGBT

GaNFET/MOSFET/IGBT

GaNFET/MOSFET/IGBT

GaNFET/MOSFET/IGBT

GaNFET/MOSFET/IGBT

GaNFET/MOSFET/IGBT

GaNFET/MOSFET/IGBT

MOSFET/IGBT

3/-4

2/-4

3.5/-4

5/-5

5/-5

5/-5

5/-5

5/-5

5/-5

3.5/-4

304

25

35

35

36

36

30

30

30

30

30

30

30

35

50/50

45/45

40/40

75175

75175

32/32

32/32

32/32

32/32

32/32

32/32

32/32

30/30

N/A

N/A

N/A

N/A

N/A

N/A

EN/nFLT, OCP(-0.242V),
3.3V/5V/15V Input logic
compatible

Enable, Split output

Enable, Wide VDD range
from 4.7 Vto 32V

DESAT protection, FAULT
output, 5V supply output,
Miller clamp

DESAT protection, FAULT
output, 5V supply output,
Bipolar voltage

Enable, Negative voltage
handling on input (-10V)

Enable, Negative voltage
handling on input (-10V)

Enable, Negative voltage
handling on input (-10V)

Enable, Negative voltage
handling on input (-10V)

Enable, Negative voltage
handling on input (-10V)

Enable, Negative voltage
handling on input (-10V)

Enable, Negative voltage
handling on input (-10V)

Positive and negative
inputs(IN+/IN-)

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~125

-40~140



NSD1026V: Dual-channel Low-side Gate Driver

@ Product introduction

NSD1026V is a dual-channel, high-speed gate driver , suitable for driving Si MOSFET, IGBT, GaN and SiC power devices. It can provide 5A
source and 5A sink currents to drive various loads, and features fast rise and fall times. Both the input pins and enable pin of NSD1026V
support -10V negative transient, enhancing the chip's robustness. The internal circuit provides an Under-Voltage Lockout (UVLO) function, and
the hysteresis between the high and low thresholds of the input pins offers excellent noise immunity. The two channels of NSD1026V have
extremely small propagation delay matching, making it applicable for applications requiring parallel configuration.

@ Product feature

O Power supply voltage range: 4.6 to 26V (abs. 30V) O CMOS/TTL compatible logic input

O Source/sink drive current: 5A (peak) O Output pins support 5A reverse sink current, eliminating
O Each channel output has an independent enable pin additional protection circuits

O Input and enable pins support negative transient as low as -10V O Operating temperature range: -40 C to 125 C

@ Functional block diagram @ Package

O SOP8, HSOPS, HMSOPS, DFNS

S
.
ENA A7
i Level
Driver OUTA
Logic Shifter .. .
INA \\'

INB

GND

e
VDD g
uvLOo D
GND -
VDD )
=
QD
ENB %

Driver Level

A ouTs

Logic Shifter X ] g
=

@ Application
o~
PFC, LLC, SR Power system (OBC/DCDC, Motor controller Linear driver
power supply industrial power, photovoltaic,
topology communication, server)
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NSD1015T/MT: Smart Single-channel Low-side

Gate Driver Integrated with DESAT Protection

[N\

@ Product introduction

NSD1015T/MT is a smart single-channel non-isolated gate driver suitable for driving MOSFET, IGBT, and SiC power devices. It provides 5A
source/sink current to drive capacitive loads.

In addition, fast rise and fall times and short propagation delays make the NSD1015T/MT series suitable for high-frequency switching
applications. NSD1015T/MT's protection features include undervoltage protection (UVLO), desaturation protection (DESAT), and open-drain
output fault reporting (FAULT). NSD1015T/MT can also provide accurate 5V power output for external chips such as digital isolators.
NSD1015T supports bipolar power supply, and NSD1015MT supports Miller clamp to ensure reliable shutdown.

@ Product feature

O Supply voltage range: VCC-GND: 13V to 32V O Desaturation (DESAT) protection
O Source/sink drive current: 5A (peak) O FAULT reporting function
O Rise time 16ns (typical), drop time 15ns (typical) O NSD1015T supports bipolar power supply and NSD1015MT
O Input to output propagation delay 75ns (maximum) supports Miller clamp
O UVLO undervoltage protection O Operating temperature range: -40°C~125°C
@ Functional block diagram @ Package
O SOP8
NSD1015T:

@ Application
-_—
-
¢
Industrial servo HEV/EV compressor HEV/EV PTC
driver, inverter controller
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NSD10151/7/9: Single Channel Low Side Gate Driver

@ Product introduction

NSD10151/9 is single channel low side gate driver, suitable for driving MOSFETSs, IGBTs, and SiC power devices. NSD10151 is automotive
grade, while NSD10159 is industrial grade. Both products can provide strong driving capabilities, fast rise and fall time, short propagation
delay, and are suitable for various high - frequency switching applications.

@ Product feature

O Supply voltage range: 4.7V to 32V (NSD10159) , O Input to output propagation delay (typ.): 25ns
13Vto 32V (NSD10151) , (NSD10159) , 32ns (NSD10151)

O Source/sink drive current: 3.5A/4A (NSD10159) , O UVLO function
2A/4A (NSD10151) O EN function

O Rise time/fall time(typ.): 9ns/8ns (NSD10159) , O Operating temperature range: -40°C~125°C

17ns/8ns (NSD10151)

@ Functional block diagram @ Package

O SO0T23-5(NSD10159),S0T23-6 (NSD10151)

NSD10151

NSD10159

o
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<
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-
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@ Application

‘1

SMPS boost PFC HEV/EV PTC controller
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NSD1012C: Single Channel Low Side Driver with OCP Function

@ Product introduction

NSD1012C is a low-side gate driver capable of delivering 3A source and 4A sink peak currents to drive power MOSFETs or IGBTs. The logic
input is compatible with TTL and CMOS output. The NSD1012C has OCP pin to provide over current protection with negative voltage detected
across switching current sensing resistor. The NSD1012C has a multiple purpose pin EN/nFLT which serves as both an Enable (EN) input to
activate the output and a Fault (nFLT) output by being pulled low by an internal switch. The fault recovery time can be programmable by time
constant set of resistance and capacitance connected to EN/nFLT pin. Internal VDD circuitry provides an under-voltage lockout function by
holding the output low until the supply voltage reaches the operating range. The NSD1012C is available in SOT23-6 package with operating

temperature range from -40°C to 125°C.

@ Product feature

O Over-current detection threshold: -0.242V negative voltage
O Single pin for fault output and enable control

O Programmable fault clear time

O 3.3V,5Vand 15V input logic compatible

O Under-voltage lockout for VDD

@ Functional block diagram

3v3
2.15M | out
EN/MFLT ||
Control —|
Logic
| | GND
vV,

OCP_TH

IN [

LPF

= ﬂ | | ocp

17

@ Application
General purpose Switch-mode Industrial
low-side gate driver for power supplies applications

single-ended topologies

O OCP pin withstands -10V DC voltage
O 3.5kV ESD HBM
O RoHS compliant
O Operation temperature: -40 C~125C

@ Package

O S0OT23-6

B 5 &

Home Air Motor
appliances conditioner control
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Non-isolated Half-bridge Gate Driver

VCC Propagation

OPN . . . Peak Drive | Output
Rating Package Drive Object Current (A) | Channel (Max) | Delay (Max) Features Temperature

Operation

) ton/off (ns) (°C)
NSD1624-DLAJR Industrial LGA10 MOSFET/IGBT 4/-6 2 700 24 35/35 7 UVLO, Interlock -40~125
NSD1624-DSPKR Industrial SOP14 MOSFET/IGBT 4/-6 2 1200 24 35/35 7 UVLO, Interlock -40~125
NSD1624-DSPR Industrial SOP8 MOSFET/IGBT 4/-6 2 700 24 35/35 7 UVLO, Interlock -40~125
NSD1624-Q1SPKR Automotive SOP14 MOSFET/IGBT 4/-6 2 1200 24 55/55 7 UVLO, Interlock -40~125
NSD1624-Q1SPR Automotive SOP8 MOSFET/IGBT 4/-6 2 700 24 55/55 7 UVLO, Interlock -40~125
NSD16241-DSPKR Industrial SOP14 MOSFET/IGBT 4/-6 2 1200 24 35/35 7 UVLO, Interlock -40~125
NSD16241-DSPR Industrial SOP8 MOSFET/IGBT 4/-6 2 700 24 35/35 7 UVLO, Interlock -40~125
NSD16241-Q1SPKR Automotive SOP14 MOSFET/IGBT 4/-6 2 1200 24 55/55 7 UVLO, Interlock -40~125
NSD16241-Q1SPR Automotive SOP8 MOSFET/IGBT 4/-6 2 700 24 55/55 7 UVLO, Interlock -40~125
NSD16242-DSPR Industrial SOP8 MOSFET/IGBT 4/-6 2 700 24 35/35 7 UVLO, Interlock -40~125
NSD16242-Q1SPR Automotive SOP8 MOSFET/IGBT 4/-6 2 700 24 55/55 7 UVLO, Interlock -40~125
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NSD1624x: High Voltage Half-bridge Gate Driver

[\

@ Product introduction

NSD1624/NSD16241/NSD16242 is a series of high-voltage half-bridge driver ICs. It is designed with 4/-6A drive current and can be used to
drive various power devices such as MOSFET/IGBT.

The isolation technology scheme is applied to high-voltage half-bridge driver by NOVOSENSE innovatively, so that the high-voltage output
side can withstand up to 1200V DC voltage, while SW can meet the requirements of high dv/dt and can withstand negative spike. It can be
applied to high-voltage half-bridges, full-bridges and LLC power supply topologies.

NSD1624x input is compatible with TTL/CMOS. Both the high-voltage side and the low-voltage side are designed with independent power
supply undervoltage protections (UVLO), which operate in the voltage range of 10~20V.

@ Product feature @ Package

O Voltage range on high voltage side: +/-1200V(SOP14 package); O SOP14, SOP8, LGA4*4mm
+/-700V(SOP8 & LGA package)

O Less than 35ns propagation delay, less than 7ns delay matching

O 4/-6A drive current capability

O High/low side independent UVLO protection

O Independent Logic Ground Pin (SOP14 package)

O Anti-interference of dV/dt on high voltage side up to 150kV/us

O Operating temperature range: -40°C~125°C

O AEC-Q100 qualified

@ Functional block diagram

T
o
=
o
BST <
)
[won}— |—[pewop] HO D
®
sSw 3
D)
=
DELAY LO
GND
@ Application
\ = 7,
Half-bridge, full-bridge, Power supply for industrial, communication Solar energy, motor
and LLC power and server applications which requires high drivers and new
supply topology efficiency and high density energy fields
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Smart GaN

Operating

Bus Voltage Rds(on)(mQ) 1ds(A) Features Temperature

Rating Package Product Type

Y (C)

UVLO, Dead-time
NSG65N15K-DQAFR Industrial QFN32 Half bridge 700 150 20 programmable, Integrated -40~125
bootstrap diode

GaN Half-bridge Driver

Peak Drive| Output Propagation Operating

Rating Package Current (A)| Channel Voltage Delay (Max)| Matching Features Temperature
V) ton/off (ns) (°C)

UVLO, Integrated 5V LDO,
Adjustable positive drive

output voltage, Adjustable
negative voltage turnoff

NSD2012N-DQAFR Industrial  QFN12 3*3 GaNFET 2/-4 1 N/A 18 23/23 N/A -40~125

Narrrow pulse width
NSD2017-QICBAR  Automotive ~WLCSP  GaNFET  7/-5 1 NA 575 N/A N/A ettty e Sl -40~125
specification, Small pulse
distiortion
Narrrow pulse width
NSD2017-Q1DABR  Automotive ~ DFN6  GaNFET  7/-5 1 NA 575 N/A N/A capability, Fast switching -40~125

specification, Small pulse
distiortion

UVLO, Programmable
NSD2621A-DQAGR Industrial QFN15 GaNFET 2/-4 2 700 24 60/60 10 dead time, Enable, -40~125
Integrated LDO

UVLO, Programmable

NSD2621C-DQAGR  Industrial QFN15  GaNFET 2/-4 2 700 24 60/60 10 dead time, Enable, -40~125
Integrated LDO

UVLO, Integrated LDO,
Adjustable positive drive output
voltage, -2.5V negative voltage -40~125
turnoff, 20ns fixed deadtime

NSD2622N-DQAER Industrial QFN30 GaNFET 2/-4 2 700 18 55/55 10
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NSG65N15K: GaN Integrated Power Stage IC

@ Product introduction

NSG65N15K is the GaN power stage device launched by NOVOSENSE. It is integrated with half-bridge driver NSD2621 and two pcs 650V
GaN HEMT with 150mQ conduction resistance, and the working current can reach 20A. Besides, NSG65N15K is integrated with the bootstrap
diode, and built-in adjustable dead time, undervoltage protection, overtemperature protection, which make GaN applications more safe and
reliable, and give full play to its advantages of high frequency and high speed.

@ Product feature @ Package

O Integrated 650V GaN HEMT and half-bridge driver O QFN (9*9mm)
O GaN conduction resistance 150mQ

O Non-reverse recovery loss

O Built-in LDO makes the driver voltage more stable and

reliable

O O 0 O

High/low side independent UVLO protection
Internal adjustable dead time

Built-in bootstrap diode

Operation ambient temperature: -40°C ~125°C

@ Functional block diagram

VDDH Sw GH HV
m [] [1 [1
BOOT | | uvLol—{Reg ]
. H
% Driver .'_GaN
VDD UvLO
1 | sw
EN | |
HIN I: EN and N H
DT Logic ) W o
LIN l: Control Eélngi’ W L
pT [ | j
SGND || 1 T
LT [ LT [
VDDL PGND GL PGND
@ Application
l_j V74
E §
Half-bridge or full-bridge Adapter high-density PV, motor
topologies such as totem power supply driver and ESS

poles PFC, ACF and LLC
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NSD2621x: High Voltage Half-bridge GaN Driver IC

[\

@ Product introduction

NSD2621 is a high-voltage half-bridge driver IC launched by NOVOSENSE, which is specially designed for GaN. The IC adopts the mature
capacitance isolation technology of NOVOSENSE. The high-side driver can support common-mode voltage of -700V to 700V, SW voltage
change slope of 150V/ns, and is designed with the Feature of low transmission delay and low delay between channels. Both channels can
provide 2A/-4A driving capability.

Both high-side drive stage and low-side drive stage are equipped with special voltage regulators to ensure that the driving voltage is in a stable
range acceptable to GaN gate, so that GaN can work properly under any conditions. At the same time, it is designed with UVLO protection to
protect the operation safety of the power supply system.

@ Product feature

O Voltage range on high voltage side: +/-700V; O +5/-5V logic ground bias;

O Independent UVLO protection for high and low sides; O Anti-interference of dV/dt on high voltage side: 150V/ns

O 2/-4A drive current capability; O Operation ambient temperature:-40 C ~125C

O Built-in LDO makes the driving voltage more stable and reliable; O Package: LGA (4*4mm)

O Less than 60ns propagation delay, less than 10ns delay matching O Diriver voltage NSD2621A: 6V; NSD2621B: 5.5V,
between high and low side; NSD2621C: 5V

@ Functional block diagram @ Package

O LGA (4*4mm)

BST

Regulator VDDH

“—{Driver
F—{pemoo =55

HSRC

HSNK

sw

VDDL

l EN and
DT Logic
LI Control

je)
o)
=
o
<
o
=i
D
Q
o)
=
o)
=

) LSRC
| Driver
| Logic

DT LSNK

SGND PGND

@ Application
l_l 4
E §
Half-bridge, full-bridge, Adapter high Solar energy,
and LLC power density power supply motor drivers and
supply topology new energy fields
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NSD2622N: High Voltage Half-bridge GaN Driver with Integrated Negative Bias

[N\

@ Product introduction

NSD2622N is a high-voltage half-bridge driver with integrated negative bias, which is specially designed for E-mode GaN. This device adopts
the mature capacitance isolation technology of NOVOSENSE. The high-side driver can support common-mode voltage of -700V to 700V, SW
voltage change slope of 200V/ns, and is designed with the feature of low transmission delay and low delay between channels. Both channels
can provide 2A/-4A driving capability. Both the high-side and low-side drive output stages are internally integrated with dedicated voltage
regulators. These regulators can generate a stable positive voltage that is adjustable from 5V to 6.5V, as well as a fixed negative voltage of -
2.5V, thus eliminating the need for an external negative bias circuit. At the same time, a 5V fixed output LDO is integrated, which can supply
power to circuits such as digital isolators for applications that require isolation.

@ Product feature

O SW volatge range: -700V~700V;

O High immunity to common-mode voltage transition(x200V/ns)
O Independent 2A source and 4A sink current

O 5V~6.5V adjustable positive output voltage

5ns typical pulse distortion

6.5ns typical rise time (1nF load)

6.5ns typical fall time (1nF load)

20ns typical deadtime

Suitable for high side bootstrap supply
UVLO and over-temperature protection
Operation temperature: -40 C~125C

O -2.5V integrated negative bias

O Integrated 5V LDO output for digital isolators
O 10ns typical minimum input pulse width

O 30ns typical propagation delay

O OO0 OO0 O0O0

@ Functional block diagram @ Package

O QFNB30 (5*7mm)

@ Application
V74
" /
High frequency SMPS Solar inverter, ESS
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NSD2017: Single Channel, High Speed, Narrow Pulse Gate Driver For E-mode GaN

[N\

@ Product introduction

NSD2017 is a single-channel, high-speed, narrow-pulse-width driver specifically designed for high-switching-frequency GaN applications,
particularly suited for LIDAR applications. Its high current driving capability supports long-distance detection in LIDAR systems. The extremely
narrow input pulse width meets the high ranging accuracy requirements of LIDAR. The compact package and high-frequency switching
characteristics optimize LIDAR resolution and point frequency performance. Additionally, its strong anti-interference capability ensures the safe
and reliable operation of LIDAR systems.

@ Product feature

O AEC-C-Q100 qualified O 670ps typical rise time (220pF load)
O Supply voltage range: 4.75V to 5.25V O 850ps typical fall time (220pF load)
O Independent 7A source and 5A sink current O Inverting and non-inverting inputs

O 1.25ns typical minimum input pulse width O UVLO function

O 2.6ns typical propagation delay O Operation temperature: -40 C~125C

O 300ps typical pulse distortion

@ Functional block diagram @ Package

O DFN6(2mm*2mm) , WLCSP(1.2mm*0.8mm)

VDD Hj L ﬁ OUTH

o/ —— jouTL
% g

,7
—

141

@ Application
Lidar
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[N\

NSD2012N: Single Channel Gate Driver for GaN

@ Product introduction

The NSD2012N is a single channel driver designed to drive enhancement-mode GaN HEMT. The NSD2012N has separated gate outputs
allowing independent adjustment of the switching-on and switching-off capability by changing impedance for gate loop. The positive bias is
maintained by an internal voltage regulator, with adjustable output from 5V to 6.5V. This device also integrates negative bias, with adjustable
output from -0.5V to -2.5V, thus avoid GaN HEMT falsely turn on due to cross-talk in high voltage or high-power conditions.

In addition, the NSD2012N also offers a fixed 5V linear regulator, as the power supply to external circuit, e.g., digital isolators.

The driver features undervoltage lockout (UVLO) and over-temperature protection (OTP) to ensure the systems work properly.

The device operates in the industrial temperature range, -40°C to 125°C, and is available in a compact 3.0 x 3.0mm QFN package.

@ Product feature

O 5V to 6.5V adjustable positive output voltage

O -0.5V to -2.5V adjustable negative bias

O Independent 2A source and 4A sink current

O 5V LDO output for external circulit, e.g., digital isolators.
O 6.5ns typical rise time (1nF load)

O 6.5ns typical fall time (1nF load)

@ Functional block diagram

LDO5

wio
VL SFT

Logic G,],E‘
TSD VEE GND

Lv*
A
=
Ti_|
!
>
a’g

OUTH

ouTL

‘1

@ Application
DC-to-DC AC to DC
Converter Converter

Switching-Mode
Power Supplies

OO0 OO0 OO0

5ns typical minimum input pulse width

23ns typical propagation delay

5ns typical pulse distortion

UVLO and over-temperature protection

Operation temperature: -40°C~125°C
RoHS-compliant packages: Pb-Free, Halogen-Free

@ Package

O QFN12

i

Solar Power
and UPS
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Brushed DC Motor
Integrated Driver



Brushed DC Motor Integrated Driver

Driver Rdsi(on)|Hpeak 'E;ngl?-r Vmin O
Rating | Package T):\;;e (HSLS) Current | pi400 W) Interface Features Temperature
Channels =)
NSD7310 Fully- Over-current protection,
. Brushed  integrated Over-temperature
_DHSPR Industrial HSOP8  pc motor brugshed 520 3.6 2 5 40 No Parallel protection? Under- -40~-125 No
DC driver voltage protection
Fully- Over-current protection,
NSD7310 X Brushed  integrated Over-temperature
-QLHSPR Automotive  HSOP8  DC motor  brushed 520 3.6 2 5 40 No Parallel protection, Under- -40~125 No
DC driver voltage protection
Fully- Over-current protection,
NSD7310A . Brushed integrated Over-temperature
_DHSPR Industrial HSOP8 DC motor  brushed 520 3.6 2 5 40 Yes Parallel protection, Under- -40~125 No
DC driver voltage protection
Fully- Over-current protection,
NSD7312 : Brushed integrated Over-temperature
-DHSPR Industrial | HSOP8  pemotor — prushed |~ 920 36 2 d el No  Parallel  poiection, Under-voltage 407125 No
DC driver protection, Fault report
NSD7312 Fully- Over-current protection,
i Brushed  integrated Over-temperature a0
-QIHSPR Automotive HSOP8 DC motor  brushed 520 3.6 2 5 40 No Parallel protection, Under-voltage 40~125 No
DC driver protection, Fault report
Fully- Over-current protection,
NSD7312A ) Brushed integrated Over-temperature
-DHSPR Industrial - HSOP8 ' pC motor  brushed 22y 6 2 5 40 Yes Parallel  protection, Under-voltage  ~40~125 No
DC driver protection, Fault report
Fully- Over-current protection,
NSD7312A . Brushed integrated Over-temperature
-Q1HSPR Automotive  HSOP8 - pc motor  prushed 520 36 2 5 40 Yes Parallel  protection, Under-voltage ~ -40~125 No
DC driver protection, Fault report
NSD7314 Bogics | Fully- i Over-current protection,
; rushed integrates Over-temperature
_DHTSPR Industrial  HTSSOP16 [ motor [t;(r:uzhed 220 6 2 45 40 Yes Parallel protection, Ur?der-voltage -40~150 No
river protection
Fully- Over-current protection,
NSD7314 " Brushed  integrated Over-temperature _
-QIHTSPR Automotive HTSSOP16 DC motor | brushed 220 6 2 45 40 Yes Parallel protection, Under-voltage -40~150 No
DC driver protection
Fully- Over-current protection,
NSD7315H - Brushed integrated Over-temperature .
-DHTSXR TGIPSTE] | FESEre DC motor  brushed &Y W 2 4B 4T e Parallel protection, Under-voltage -40~150 Yes
DC driver protection, Fault report
Fully- Over-current protection,
NSD7315H . Brushed integrated Over-temperature _
-OLHTSXR Automotive HTSSOP24 DC motor | brushed 150 10 2 4.5 40 Yes Parallel protection, Under-voltage -40~150 Yes
DC driver protection, Fault report
NETAES Fully- Over-current protection,
q Brushed integrated Over-temperature
_DHTSXR Industrial  HTSSOP24 DC motor | brushed 150 10 2 45 40 Yes SPI protection, Under-voltage -40~150 Yes
DC driver protection, Fault report
Fully- Over-current protection,
NSD7315S - Brushed integrated Over-temperature N
_QIHTSXR Automotive HTSSOP24 DC motor  brushed 150 10 2 45 40 Yes SPI protection, Under-voltage -40~150 Yes
DC driver protection, Fault report
NSRS Brushed Fully- Over-current protection,
| DC motor/ integrated Over-temperature _
-QIHTSXR Automotive HTSSOP24 Stepping/  brushed 1700 1317 6 45 40 No SPI protection, Under-voltage -40~125 Yes
LED DC driver protection, Fault report
NSDB306A Brushed ~ Fully- g Over-current protection,
| DC motor/  integrate Over-temperature .
-QIHTSBR Automotive  HTSOP24 Stepping/  brushed 1700 13 6 45 40 No SPI protection, Under-voltage -40~125 Yes
LED DC driver protection, Fault report
NSD8308 BISES Fully- Over-current protection,
; DC motor/ integrated Over-temperature o
-QIHTSXR Automotive HTSSOP24 Stepping/  brushed 1700 1317 8 45 40 No SPI protection, Under-voltage 40~125 Yes
LED DC driver protection, Fault report
NSD8310 Brushed ~ Fully- g Over-current protection,
| DC motor/  integrate Over-temperature .
-QIHTSXR Automotive HTSSOP24 Stepping/  brushed 1500 13 8 4.5 40 No SPI protection, Under-voltage -40~150 Yes
LED DC driver protection, Fault report
NEBRELEA Brushed Fully- Over-current protection,
| DC motor/ integrated Over-temperature .
-QIHTSBR Automotive = HTSOP24 Stepping/ | brushed 1500 13 8 45 40 No SPI protection, Under-voltage -40~150 Yes
LED DC driver protection, Fault report
NSD8312 Brushed  Fully- ; Over-current protection,
. DC motor/  integrate Over-temperature
-QIHTSXR Automotive HTSSOP24 Stepping!/ brushed 1500 13 6 45 40 No SPI protection, Under-voltage -40~150 Yes
LED DC driver protection, Fault report
e Brushed Fully- Over-current protection,
5 DC motor/ integrated Over-temperature .
-QIHTSBER Automotive HTSOP24 Stepping/  brushed 1500 13 6 45 40 No SPI protection, Under-voltage -40~150 Yes
LED DC driver protection, Fault report
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N\ 3.6A Brushed DC Motor Driver IC

NSD731x/NSD731x-Q1: 40V Peak Current

@ Product introduction

NSD7310/NSD7312/NSD7310A/NSD7312A/NSD7312-Q1 is a brushed DC motor driver IC. The IC has built-in N-MOSFET and provides full
protection for the power level, including power supply undervoltage protection, overcurrent protection and overtemperature protection. This
product can provide 3.6A peak current and supports PWM current regulation. In version A product, the internal power path current mirror
function is added, and the external ADC/MCU can directly obtain the current value from the pin of the product, saving power sampling resistor
and optimizing the layout. The Automotive version has passed the AEC-Q100 qualification to meet the requirements in terms of quality and

reliability of vehicles.

@ Product feature

O Wide operating voltage range: 5V-36V
(Absolute max rating 40V)
On-resistance (HS + LS) 520mQ
Peak current 3.6A

AEC-Q100 qualified

Supporting current modulation

O O 0O

@ Functional block diagram

Core Logic

Thermal
PAD

Control
Inputs

Overcurrent

Undervoltage

Thermal

@ Application

1

i® T

Ek

O Undervoltage protection

O Overcurrent protection

O Over-temperature protection

O Operating temperature: Tj=-40°C~150°C

@ Package

O HSOP8

Home appliances New energy vehicles Brushed DC motor module Automotive thermal
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NSD7314/NSD7314-Q1: 40V Peak Current 6A Brushed DC Motor Driver IC

@ Product introduction

NSD7314/NSD7314-Q1 is a brushed DC motor driver IC. The IC has built-in N-MOSFET and provides full protection for the power level,
including power supply undervoltage protection, overcurrent protection and overtemperature protection. This product can provide 6A peak
current and supports PWM current regulation. The internal power path current mirror function is added, and the external ADC/MCU can directly
obtain the current value from the pin of the product, saving power sampling resistor and optimizing the layout. The Automotive version has
passed the AEC-Q100 qualification to meet the requirements in terms of quality and reliability of vehicles.

@ Product feature ® Package
O Wide operating voltage range: 4.5V-36V (Absolute max rating 40V) O HTSSOP16
O On-resistance (HS + LS) 220mQ

O Peak current 6A

O AEC-Q100 qualified

O Supporting current modulation

O Undervoltage protection

O Overcurrent protection

O Over-temperature protection

O Operating temperature: Tj=-40°C~150°C

@ Functional Block Diagram

VCP, ‘
Charge Pum|
CPH “ ’
GND,
Internal
Regulator

{ Jouts

NSLEEP Control Logic

INIEN
IN2/PH i

o
Qo
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@
=
<
Q
>
QD
«Q
(0]
=
(0]
]
—

{ Jout2

{ 1PGND

Internal [—— Fault nFAULT
Current Indicator T*

Sense

@ Application
I[© T REk
L 00—
Home appliances New energy vehicles Brushed DC Automotive thermal

motor module management system
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NSD7315: 40V Brushed DC Motor Driver IC with 10A Peak Current

@ Product introduction

The NSD7315H/S-Q1 is a Brushed DC motor driver chip featuring an integrated power N-MOSFET with 150mQ Rds(on) and peak current
capability up to 10A. It equips intelligent functions such as adjustable slew rate control, open load detection, and current sensing. Comprehen-
sive protection mechanisms include supply under-voltage lockout (UVLO), over-current protection (OCP), and thermal shutdown (TSD). The
device is available in two variants : hardware interface and SPI interface for flexible system integration.

@ Product feature

O

O Wide operating voltage range: 4.5V — 36V (maximum Supporting control mode : Independent PWM (IN1/IN2)
voltage rating: 40V) or PH/PWM mode

O On-resistance (HS + LS): 150mQ O Supporting current monitoring feedback
O Peak current: 10A O Undervoltage protection
O Offer two variants : hardware interface and SPI O Overcurrent protection
interface O Overtemperature protection
O Supporting slew rate configuration O Operating temperature: Tj = -40°C to 150°C
O Supporting open-load detection O AEC-Q100 automotive grade certification
@ Functional Block Diagram @ Package
O HTSSOP24
5V VM LS Gate
T DVDD. T Drive
L I | Ch
L — Low Side Puar:ﬁ:e
Regulator ggte
rive VM
IN1
M I EEREEERERE N
T
IN2 ; g o)
nSLEEP é
DVDD
DISABLE % Predriver %
NSLEEP g
noL/NSCS C&"g‘l’s‘ %
=
SR/SDI [ —&——{r—7--~ ()
\NSLEEP | Vige 5
MODE/SDO v%: 1 ':\—‘
‘L - J Protection
nITRIP/SCLK Ui
Overcurrent Current Sense Output
nFAULT The rmal
Open Load
PPADi GNDi
@ Application
1
= *
00—
2
BCM/zZCU Brushed DC Automotive thermal Automotive chassis
motor module management system air suspension system
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NSD8312/NSD8310/NSD8308/NSD8306-Q1:

40V 12/10/8/6-channel Half-bridge Driver IC

[N\

@ Product introduction

NSD8312/NSD8310/NSD8308/NSD8306 - Q1 is a multi-channel half-bridge driver chip, which integrates 12/10/8/6 channels of half-bridges.
Through flexible configuration, It can support various types of loads, including DC brushed motors, stepper motors, relays, and LEDs, etc...
The chip features an internal PWM generator which could control the loads by configuring PWM frequency and duty cycle via SPI, applicable
for soft start of DC brushed motors and LED dimming. Additionally, it offers smart diagnostic functions to assist vehicle systems in detecting the
load status. In the event of wire breakage or short-circuits, the external MCU could get error information from internal registers for individual
channels.

@ Product feature @ Package

O

Wide operating voltage range 4.5V —36V (Absolute max rating 40V) O HTSSOP24

Rdson(HS +LS): 1.7Q (NSD8308/NSD8306-Q1) ,

1.5Q (NSD8310/NSD8312-Q1)

Peak current 1A

The PWM generator supports configurable frequency and duty cycle

Open load diagnostics LLLEEERERRER)
Undervoltage protection and overvoltage protection
Operating temperature: Tj=-40°C~150°C
AEC-Q100 qualified

O

O OO0 OO O

@ Functional Block Diagram

VM
Monitoring

‘ BIAS ‘

EN

SCK

SDI
SDO

NCS
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nFAULT Digital
Logic

GND GND GND GND

@ Application
—_— A%
Co—6- 1L
Automotive Automotive Automotive Automotive thermal
body controller area controller HVAC controller management system
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Brushed DC Motor Pre-Driver

Operating

Number of Low- Interface Temperature

Rating Package Load Type side Channels e

NSD3602H-Q1QDAR Automotive VQFN32 Brushed DC motor/Solenoid SPI & 2xInput
NSD3602S-Q1QDAR Automotive VQFN32 Brushed DC motor/Solenoid SPI & 2xInput
NSD3604-Q1QAIR Automotive VQFN40 Brushed DC motor/Solenoid SPI & 4xInput
NSD3604-Q1QAJR Automotive VQFN56 Brushed DC motor/Solenoid SPI & 4xInput

NSD3608-Q1QAJR Automotive VQFN56 Brushed DC motor/Solenoid SPI & 4xInput

.

Hrh””lir“ff s -

Brushed DC Motor
Pre-Driver




NSD3604/NSD3608-Q1: 40V Multi-channel Half-bridge Pre-driver

@ Product introduction

NSD3604/8-QL1 is a series of multi-channel half-bridge gate driver IC for 12V automotive battery systems and can withstand a load dump
voltage up to 40V. Featuring either 4- or 8-channel half-bridge gate drivers, it empowers independent control up to 16 external MOSFETs, and
enables precise charging or discharging current management to achieve the best trade-off between EMI and efficiency for brushed DC motor
control . This series can also be used as a multi-channel high-side or low side switch driver, offering flexibility for various applications including
door modules, seat controllers, electric tailgates, zonal controllers, and other automotive systems requiring multi-motor or multi-load functional-
ities.

@ Product feature

O AEC-Q100 qualified O Integrated 2-channel programmable current sensing amplifier
O Wide operating voltage: 4.9V - 37V (Max. 40V) supporting high common mode input voltage
O 4/8-channel half-bridge gate driver O 16-bit 1I0MHZ SPI communication
O Configurable Charge/Discharge Current Profile Driver (CCPD) O Load diagnostic and protection functions
for optimized EMC performance O Operating temperature: Tj=-40°C - 150°C

O Integrated 2-stage charge pump for 100% PWM duty cycle

@ Functional block diagram @ Package

O VQFN40, VQFN56

Power Supplies VCP > Haifbridge Gate driver1/2/3/4
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9
Digital Core b
s

nSCS B—
&2l 4 Gate Driver {
scik —HESl Control 4_%
sDo I—
| P
nSleep — Control
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AREF
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@ Application

<>3a

oo Ll =] =

Automotive body Automotive Seat controller/tailgate Solenoid valves
domain controller zonal controller controller/electric pedal
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NSD3602-Q1: 40V 2 Channel Half-Bridge Pre-driver for BDC Motor

@ Product introduction

NSD3602-Q1 is 2 channel half-bridge gate driver IC for 12V automotive battery systems and can withstand a load dump voltage up to 40V.
Featuring 2 channel half-bridge gate drivers, it empowers independent control up to 4 external MOSFETS, and enables precise charging or
discharging current management to achieve the best trade-off between EMI and efficiency for brushed DC motor control. NSD3602- Q1 offers
flexibility for various applications including door modules, seat controllers, electric tailgates, zonal controllers, and other automotive systems
requiring multi-motor or multi-load functionalities.

@ Product feature

O AEC-Q100 qualified

O Wide operating voltage: 4.9V - 37V (Max. 40V)

O 2 channel half-bridge gate driver

O Configurable Charge/Discharge Current Profile Driver (CCPD)
for optimized EMC performance

O Integrated 1-channel programmable current sensing amplifier
supporting high common mode input voltage

O 16-bit 1I0MHZ SPI communication

O Load diagnostic and protection functions

O Operating temperature: Tj=-40°C - 150°C

@ Functional block diagram @ Package

O VQFN32

Power Supplies VCP—p| Half bridge Gate driverl

VoD ‘ VLS| DRAIN
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;
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@ Application
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Automotive
zonal controller

Seat controller/tailgate

Solenoid valves

controller/electric pedal
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NSD3661/2-Q1 is designed for 12V EPS

systems requiring phase isoaltion function.

[N\

@ Product introduction

The NSD3661/3662-QL1 is an integrated 3-channel N-channel power MOSFET driver capable of controlling MOSFETS to replace 3-phase
solid-state relays. In safety-critical applications requiring redundancy, motor isolation is a crucial safety requirement, traditionally addressed
using discrete circuits or relays. The device features three independent floating-gate drive outputs to maintain the power MOSFETs in the ON
state across the entire supply range. An integrated charge pump regulator provides a voltage higher than the battery supply to keep MOSFET
conduction when the phase voltage equals the battery voltage.

@ Product feature

O AEC-Q100 Automotive Qualified: Compliant with AEC-Q100 O Supply Undervoltage Protection (UVLO)
automotive standards. O Charge Pump Undervoltage Protection (CP UVLO)

O Input Supply Voltage Range: 5.5V to 50 V

O 3 High-Side MOSFET Drivers: Supports 100% duty cycle

operation.
@ Functional block diagram @ Package
O HTSSOP16
Floating gat e driver 1
VCP —p!
Power Supplies
PVDD ﬁ w ot
CP1H SH1
cPiL Charge
Pump q .
e Floating gat e driver 2 o)
VCP —p! (@)
cP2L E
D)
GH2 —_
L—pvcp w Z
[~ s
SH2 g
Q
10 and Logic Floating gat e driver 3 %
VCP —pt
WK/INL H )
10 . 2
PG/IN2 M Interface Logic Core w GH3
SH3
L
@ Application
EPS Electronic Power Electronic Braking Three-Phase Solid-State
Steering / Steer-by-Wire Relay (SSR) Driver
Steering
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Micro-stepping Stepper Motor Driver

NSD8381-Q1QAIR

NSD8381-Q1QANR

NSD8389-Q1HTSXR

NSD8389-Q1QBBR

NSD8389A-Q1IHTSXR

NSD8389A-Q1QBBR

Rating

Automotive

Automotive

Automotive

Automotive

Automotive

Automotive

Package

VQFN40

VQFN32

HTSSOP24

VQFN24

HTSSOP24

VQFN24

Load Type

Stepper motor

Stepper motor

Stepper motor

Stepper motor

Stepper motor

Stepper motor

Rds (on)
(LS) mQ

1.4

1.2

0.9

0.9

0.9

0.9

Max
Current

(A

1.35

1.35

15

1.5

15

1.5

Micro-
stepping

1/32

1/32

1/256

1/256

1/256

1/256

330

VPower
(Max) (V)

4.5-36

4.5-36

4.5-36

4.5-36

4.5-36

4.5-36

Interface

SPI

SPI

SPI

SPI

SPI

SPI

Features

Over-current protection,
Over-temperature
protection, Under-voltage
protection

Over-current protection,
Over-temperature
protection, Under-voltage
protection

Over-current protection,
Over-temperature
protection, Under-voltage
protection

Over-current protection,
Over-temperature
protection, Under-voltage
protection

Over-current protection,
Over-temperature
protection, Under-voltage
protection

Over-current protection,
Over-temperature
protection, Under-voltage
protection

Operating
Temperature
(°©)

-40~125

-40~125

-40~150

-40~150

-40~150

-40~150



NSD8381-Q1: 40V 32 Micro-step Stepper Motor Driver

@ Product introduction

NSD8381-Q1 is an automotive-grade high-integration bipolar stepper motor driver. It features 1/32 programmable microstepping mode,
programmable decay mode, integrated ADC, PWM frequency spread spectrum, sensorless stall detection, SPI, temperature alarm and
shutdown to support for flexible and reliable stepper motor control.

NSD8381-QL1 is specially designed for stepper motor drivers of headlight step control, HUD position adjustment motors, HVAC EXV
(Electronic Expansion Valve) and flap motors, with excellent performance and stability.

@ Product feature

O Wide operating voltage: 4.5V-36V (Absolute max rating 40V) O Support slew rate and dead time configuration
O Current up to 1.35A, Rdson (HS+LS): 1.2Q O 24-bit, 4Mhz SPI communication
O Programmable micro-stepping, up to 1/32 micro-stepping mode O Ultra-low power sleep mode
O Four programmable decay modes:Slow Decay, Mixed Decay, O Integrated BEMF detection for sensorless stall detection
Auto Decay 1, Auto Decay 2 O Support VBat undervoltage lockout (VSUV), overcurrent
O 10 direct control of clock/direction/hold, or direct half-bridge protection (OCP), temperature warn(OTW/UTW) and
control overtemperature protection (OTSD)
O Integrated current sensor and controller. Support 16-level (4-bit) O Support open-circuit diagnosis and protection of load
current configuration for motor running and holding O Operating temperature: Tj=-40°C~150°C
O Support PWM frequency spread spectrum for EMC performance O AEC-Q100 qualified
optimization
@ Functional block diagram @ Package
O VQFN40, VQFN32
wr g
CsN I—— \r v e
oo - s 3 o
00 B—i| = e, @ .
cru1 B—— 1 e
PR — A Vs
=B == U ®
ol = @ 1o
GND I PGNDB
@ Application
D & e
Headlight step HUD position HVAC Climate Electronic expansion
control (ADB/AFS) adjustment motor Flap motor valves and multi-port valves
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NSD8389-Q1: 40V 256 Micro-step Stepper Motor Driver

@ Product introduction

NSD8389-Q1 is an automotive-grade high-integration bipolar stepper motor driver. It features 1/256 programmable microstepping mode, 8
programmable decay mode, integrated PWM frequency spread spectrum, slew rate,dead time, sensorless stall detection, SPI, temperature
alarm and shutdown to support for flexible and reliable stepper motor control.

NSD8389-QL1 is specially designed for stepper motor drivers of headlight step control, HUD position adjustment motors, HVAC EXV (Electronic
Expansion Valve) and flap motors, with excellent performance and stability.

@ Product feature

O Supply: 4.5v ~ 36v; AMR 40V O Sensorless Stall detection (bemf, zero crossing)
O Rdson & Current: 900mQ; 1.5-A full-scale O Slew rate & dead time & spread spectrum configurable
O Programmable micro-stepping up to 1/256 usteps O 16-hit SPI Interface with daisy chain mode
O 8 Decay Modes: smart tune, slow, and mixed decay options O Sleep mode with ultra low consumption
O STEP/DIR input & SPI controllable Hold Mode O Operating temperature: Tj=-40°C - 150°C
O Phase Counter for high precision position control O AEC-Q100 Gradel
O Configurable OPL_FILT&TBLANK, default DRV_DIS for A
version
@ Functional block diagram @ Package
O VQFN24, HTSSOP24
VINT B——o| ,Jg;mz, osc %’:‘E’:‘%’ Ezi v
VeR g
VDDIO “—l . e 2
NCS — :—V . Z
SSC:. : e |6 pssion 3 @ & z:::; LLLLLLEL] %
SDO — Current QJ
=N anslaor «
o~ B IE:S;I:\ T PGNDA m
———— 3
DRVOFF — g
5:: : 5 =y e oo .| @ =
@ Application
HVAC Climate Electronic expansion Headlight step HUD position
Flap motor valves and multi-port valves control (ADB/AFS) adjustment motor
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Multi-channel Low Side Drivers

Operation
Rating Package Load Type Driver Type (LS) mQ Current| Low-side Vmax Ir?tgpfggle Features Temperature

Channels (°C)

Rds (on)

Short circuit to batery

Relay/ ) protection, Over current
!\glzsfggg Automotive  HTSOP24  LED/Motor/ rliully-l.r(;te?jrgted 1000 0.9 8 45 28  SPI latch OFF, Thermal -40~125  No
Solenoid | O-Side driver shutdown latches OFF, Over
load detection at ON state
Over-current protection,
NSD5604 . Relay/ Fully-integrated Over-temperature e
-DHTSPR Industrial  HTSSOP16 Solenoid  low-side driver A 3 4 g % Faels protection, Under-voltage 40~125 No
protection, Clamp
Over-current protection,
NSD5604N - Relay/ Fully-integrated Over-temperature e
-DHTSPR Industrial | HTSSOP16 Solenoid low-side driver 260 s 4 8 55 | Parallel protection, Under-voltage 40-125 ves
protection, Clamp
Over-current protection,
NSD5604N - Relay/ Fully-integrated Over-temperature _
-QIHTSPR Automotive  HTSSOP16 Solenoid  low.side driver 260 3 4 8 55  Parallel protection, Under-voltage 40~125 No

protection, Clamp

Multi-channel L
Side Drivers




NSD5604E/NSD5604/NSD5604NE/NSD5604N:

55V Four-channel Low-side Relay and Solenoid Driver IC

@ Product introduction

NSD5604E/NSD5604 is a 4-channel low-side driver IC. The product integrates 4-channel low-side NMOSFET to drive resistive, capacitive or
inductive loads. The 4 channels can be turned on at the same time and each channel can support a load current of greater than 500mA. Each
channel of the product supports independent overcurrent protection and the overcurrent points can be configured through external resistors.
The IC also integrates active clamp and freewheeling diodes, by working with external TVS, different current attenuation modes including slow
attenuation and fast shutdown can be realized for inductive load.

@ Product feature @ Package:

O Wide operating voltage range: 8V — 50V (Absolute max rating 55V) O HTSSOP16, HTSSOP20
O On-resistance of 260mQ

O Peak current 3.0A

O LDO supports transmission voltage of 5V-20mA

O Integrated active clamp and freewheeling diode

O Configurable current limit point and overcurrent protection

O Undervoltage protection

O Operating temperature: Tj=-40°C~150°C

@ Functional Block Diagram

VM monitoring, internal reference, VDD5 regulator

SPI

PWM
Gen
nFAULT

—II Digital I
i

je)
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o
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o
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Q
o
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Current limitation &
Cut off delay

Thermal protection

Logic

@ Application

b
Industrial Industrial Digital General resistive/
automation machinery machine tools capacitive/inductive loads

334



NSD56008-Q1: 8-channel Low-side Relay and Solenoid Driver

@ Product introduction
NSD56008-Q1 is an automotive 8-channel low-side driver IC integrated with 8-channel 1Q NMOSFET. It supports 2-channel 10 control inputs,

allowing flexible mapping to any output pin. NSD56008-Q1 also supports parallel mode, limp-home mode, and provides full load protection
including output status monitor, overload & overtemperature protection.

@ Product feature

O AEC-Q100 qualified O Supporting output parallel mode

O Operating voltage: 4.5V - 28V O Supporting load diagnostics and protection:

O 8-channel 1Q low-side drivers/typical load current of 330mA Overload/overtemperature protection/under-voltage
per channel protection/open-circuit diagnostics

O 16-bit SPI communication, supporting parallel and daisy O Operating temperature: Tj=-40°C - 150°C

chain modes and compatible with 8-bit SPI communication
O 2 CMOS-compatible input pins INO and IN1 that can be
mapped to output pins
O Supporting limp-home mode

@ Functional Block Diagram @ Package:

O HTSOP24

VS/VDD monitoring,internal reference, 0SC

, Gate
A control

Digital 1+ —J

Logic

Over current
Over temperat ure
OFF status monitor

je)
o)
=
o
<
o
=i
D
Q
o
=
o)
=

SPI
Register

@ Application
- $?$
4.=
Automotive Body Automotive Automotive General resistive/
Domain Controller Zonal controller Control Unit capacitive/inductive loads
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Low Side Switch

Package

Ambient
Temperature

Number of
Channels

MOS

Impedance

Overcurrent
Value

Protection

Features Application

NSD11416
-Q1SPR

NSD11416
-Q1STBR

NSD11430
-Q1SPR

NSD11430
-Q1STBR

NSD12409
-Q1SPR

NSD12416
-Q1SPR

NSD12416A
-Q1SPR

NSD12430
-Q1SPR

NSD12430A
-Q1SPR

NSE11409
-QSPR

NSE11409-
QSTBR

Automotive

Automotive

Automotive

Automotive

Automotive

Automotive

Automotive

Automotive

Automotive

Automotive

Automotive

SOP8

SOT223

SOP8

SOT223

SOP8

SOP8

SOP8

SOP8

SOP8

SOP8

SOT223

Low side
Switch

Low side
Switch

Low side
Switch

Low side
Switch

Low side
Switch

Low side
Switch

Low side
Switch

Low side
Switch

Low side
Switch

Low side
Switch

Low side
Switch

-40°C~125°C

-40°C~125°C

-40°C~125°C

-40°C~125°C

-40°C~125°C

-40°C~125°C

-40°C~125°C

-40°C~125°C

-40°C~125°C

-40°C~125°C

-40°C~125°C

1CH

1CH

1CH

1CH

2CH

2CH

2CH

2CH

2CH

1CH

1CH

160mQ

160mQ

300mQ

300mQ

90mQ

160mQ

160mQ

300mQ

300mQ

90mQ

90mQ
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2.5A

2.5A

4.2A

4.2A

8A

2.5A

2.5A

4.2A

4.2A

8.5A

8.5A

Over-current protection,
Over-temperature
protection, Under-voltage
protection, Clamp, Open
load diagnosis

Over-current protection,
Over-temperature
protection, Under-voltage
protection, Clamp

Over-current protection,
Over-temperature
protection, Under-voltage
protection, Clamp

Over-current protection,
Over-temperature
protection, Under-voltage
protection, Clamp

Over-current protection,
Over-temperature
protection, Under-voltage
protection, Clamp

Over-current protection,
Over-temperature
protection, Under-voltage
protection, Clamp

Thermal shutdown
protection, Thermal swing
protection

Over-current protection,
Over-temperature
protection, Under-voltage
protection, Clamp

Over-current protection,
Over-temperature
protection, Under-voltage
protection, Clamp

Open circuit diagnosis
Overcurrent protection
Over-temperature
protection

Open circuit diagnosis
Overcurrent protection
Over-temperature
protection

Automotive BMS
system, Automotive
body controller,
Automotive controller,
AIC control panel, PLC

Support
inductive load

Automotive BMS
system, Automotive
body controller,
Automotive controller,
AIC control panel, PLC

Support
inductive load

Vehicle body controller,
Vehicle controller,
HVAC control panel

Support
inductive load

Vehicle body controller,
Vehicle controller,
HVAC control panel

Support
inductive load

Automotive BMS
system, Automotive
body controller,
Automotive controller,
AJC control panel, PLC

Support
inductive load

Automotive BMS
system, Automotive
body controller,
Automotive controller,
AIC control panel, PLC

Support
inductive load

Automotive BMS
system, Automotive
body controller,
Automotive controller,
AIC control panel, PLC

Support
inductive load

Vehicle body controller,
Vehicle controller,
HVAC control panel

Support
inductive load

Vehicle body controller,
Vehicle controller,
HVAC control panel

Support
inductive load

Ultra low power .
P Body electronic controller

consumption, e icje controller
Diagnostic Air conditioning controller
output, VDD ¢

clamp

Ultra low power
consumption,
Diagnostic
output, VDD
clamp

Body electronic controller
Vehicle controller
Air conditioning controller,



NSE11409: Automotive 40V Single Channel 90mQ
Intelligent Low Side Switch NSE11409 Series

[\

@ Product introduction

NSE11409 is a single-channel smart low-side switch developed for automotive and industrial applications, featuring a withstand voltage of
>40V, and an internal resistance of about 90mQ, it allows various diagnostic functions and different protections, and has passed AEC
Q100certification.

The IC is designed with a built-in VDD clamp of> 45V, which is especially suitable for driving inductive loads such as relays and valves to help
them realize rapid demagnetization/deenergization.

The IC is designed with an internal output current limiting function for overload protection and short circuit protection. Built-in absolute
over-temperature protection and relative over-temperature protection to prevent the IC from overheating in multiple ways, slow down power
accumulation, and improve IC reliability. At the same time, the IC supports open circuit detection, over-temperature detection and other
diagnostic outputs.

The IC can operate at ambient temperatures from -40°C to 125°C. SOT223 and SOP8 packages are made available to meet different design
requirements.

@ Product feature

O AEC-Q100 automotive qualified O Over-temperature protection: absolute over-temperature

O Operation ambient temperature: -40°C to 125°C protection, relative over-temperature protection

O The operating voltage is up to 40V O Error status diagnostic output (SOP8 Package): open circuit
O VDD clamp to support the connection to inductive load detection, over temperature detection

O Overcurrent protection: current limit value> 8A O Ultra-low static power consumption Iq < 5pA

@ Functional Block Diagram ¢ Package:

O S0T223, SOP8

DRAIN

e
SUPPLY o
o SUPPLY Control & Diagnostic %
®
OFF Staty <
tosic fet ] O o
=i
C P Q
o 8
| = S
AT ——|> DRIVE k )
I// OVERTEMPERATURE 2

STATUS M PROTECTION

OVERLOAD PROTECTION
M (ACTIVE POWER LIMITATION
L L
._
GND
@ Application
— —
+ LD 6 —F
- T —
BMS Body electronic Vehicle controller Air conditioning
controller panel controller
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NSD12409-Q1: Automotive 40V Dual-channel 90mQ

Intelligent Low-Side Switch

@ Product introduction

NSD12409 is a dual-channel intelligent low-side switch developed for automotive and industrial applications, featuring a withstand voltage of >
40V, and an internal resistance of about 90mQ, it allows various diagnostic functions and different protections, and has passed AEC Q100
qualification. The IC is designed with an integrated overvoltage clamp of > 45V, which is especially suitable for driving inductive loads such as
relays and valves to help them realize rapid demagnetization. The chip has internal output current limiting function to realize overload and short
circuit protection. Built-in absolute overtemperature protection and relative overtemperature protection prevent chip overheating in multiple
ways, so that improves chip reliability. The chip can be operated at ambient temperature from -40°C to 125°C, with SOP8 package to meet
different design requirements.

@ Product feature @ Package:

O Operating voltage range of up to 40V O SOP8
O On-resistance: 90mQ
O Overvoltage clamp to support inductive load
O Overcurrent protection: Current limit >8A
O Absolute overtemperature protection, relative overtemperature
protection
O Operating temperature: Tj=-40°C~150°C
O AEC-Q100 qualified

@ Functional Block Diagram

DRAINL DRAIN2

‘ Chip logic& protection ch2

Chip logic& protection chl
Protection_TSD |

VDD2/IN2 .7 (chip thermal shutdown) |

VDDI/INL . Protection_current limit

10_input_buffer
Gate driver control logic I |

STATUS2 .7
Peotection_VDS clamp

STATUS1 .7‘::]
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@ Application
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NSD11416/12416/12416A-Q1: Automotive 40V Single/

Dual-channel 160mQ Intelligent Low-side Switch

@ Product introduction

NSD11416/12416/12416A-Q1 is a single-channel intelligent low-side switch developed for automotive and industrial applications, featuring a
withstand voltage of > 40V, and an internal resistance of about 160mq, it allows various diagnostic functions and different protections, and has
passed AEC Q100 qualification. The IC is designed with an integrated overvoltage clamp of > 45V, which is especially suitable for driving
inductive loads such as relays and valves to help them realize rapid demagnetization. The chip has internal output current limiting function to
realize overload and short circuit protection. Built-in absolute overtemperature protection and relative overtemperature protection prevent chip
overheating in multiple ways, so that improves chip reliability. The chip can be operated at ambient temperature from -40°C to 125°C, and
support SOT223, with SOP8 package to meet different design requirements.

@ Product feature

O Operating voltage range of up to 40V O vercurrent protection; Absolute overtemperature
O On-resistance: 160mQ protection, relative overtemperature protection
O Overvoltage clamp to support inductive load O Operating temperature: Tj=-40°C~150°C

O Overcurrent protection: Current limit >2.5A O AEC-Q100 qualified

@ Functional Block Diagram @ Package:

O SOP8, SOT223

NSD12416 NSD12416A

NSD11416 (SO-8) NSD11416 (SOT223)

@ Application

= = . §49
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NSD11430/12430/12430A-Q1: Automotive 40V Single/

Dual-channel 300mQ Intelligent Low-side Switch

@ Product introduction

NSD11430/12430/12430A is a single-channel intelligent low-side switch developed for automotive and industrial applications, featuring a

withstand voltage of > 40V, and an internal resistance of about 300mq, it allows various diagnostic functions and different protections, and has
passed AEC Q100 qualification. The IC is designed with an integrated overvoltage clamp of > 45V, which is especially suitable for driving
inductive loads such as relays and valves to help them realize rapid demagnetization. The chip has internal output current limiting function to

realize overload and short circuit protection. Built-in absolute overtemperature protection and relative overtemperature protection prevent chip
overheating in multiple ways, so that improves chip reliability. The chip can be operated at ambient temperature from -40°C to 125°C, and
support SOT223, with SOP8 package to meet different design requirements.

@ Product feature

O Operating voltage range of up to 40V O Overcurrent protection; Absolute overtemperature
O On-resistance: 300mQ protection, relative overtemperature protection

O Overvoltage clamp to support inductive load O Operating temperature: Tj=-40°C~150°C

O Overcurrent protection: Current limit >2.5A O AEC-Q100 qualified

@ Functional Block Diagram

NSD12430

@ Application

(-G @ i

Vehicle body Vehicle

@ Package:

O SOP8, SOT223

n:

[Orip o & prtecion

NSD12430A

999

HVAC control panel

controller controller
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Class D Audio Power Amplifier

Output Power Supply | Power Supply| Output | THD+N @ | Control | Sampling Operation

Rating Package |Arthitecture | ~p o000 Power (W) Interface

(KHz) (°C)

NSDA6934-Q1SSDR  Automotive HSSOP56  Class D Digital Input 26.4 . 0.01% -40~125




NSDA6934-Q1: Four-channel Digital-input Class-D Audio Power Amplifier

@ Product introduction

The NSDA6934-Q1 is a four-channel, digital-input Class-D audio amplifier that supports switching frequencies up to 2.1 MHz and supply
voltages up to 26.4 V. It integrates protection features including over-temperature, over-voltage, over-current, and under-voltage safeguards,
along with 12C-controlled AC/DC diagnostics and spread-spectrum modulation for optimized EMC performance.

@ Product feature

O Operation Voltage Range: 4.5-26.4V O THD+N:<0.01% @ 1W,40hm, 14.4V
O Support Output Power: 4*75W Support AC/DC Diagnostic
O Support 384KHz-2.1MHz Switching Frequency O Reliable Protection:0V, OTSD, OC, UV
O Noise: 32uV O EMC meet CISPR25 Class 5
@ Functional Block Diagram @ Package:
O HSSOP56
DVDD AVDD VCOMVREG VBAT GVDD PVDD
I}
REFERNCE GATE DRIVER J
REGULATORS REGULATOR

ANALOG
REGULATORS

DIFITAL CORE : *4CH :
STANDBY ! .
MUTE Serial Port Normal Pathwith | : : BST xP
o Volume Control ! =l i - o
FAULT TOmes i Du?;al 1 cate [ orige - ouT_P g
WARN 44.1KHz-1 ] Drivers Power L OUT XM
92KHz ! B Stage g = ®
Low Latency Path ! . BST XM =
SCLK . f— ! =
FSYNC loesssssssssscossoss0=s = )
TSIt T TTTooomooe
SDINL Pélroi:d | Protecton || DC Load ! g
' ' i i
i [ currentuimit | | | [ s2p. I ©
| D ; =
scL [ owv ] s26 ] 1 [0}
' [ 1 >
SDA ] o ' -
12C Port | lThermaI Foldback] . [ Shorted Load ] .
12C_ADDRO ! il 5
o or |1 [ opentoad ||
12C_ADDR1 e — T R

. AC Diagnostic

PVDD_SNS

@ Application
(@]
@ W)
Vehicle body Vehicle
controller controller

343



CSP MOSFET

RSSON RSSON
ety | Feces V(B)S VS)S 'D(Z/f) ) @VGS=4.5V @VGS=3.8V VGSth(V) Polarity ESD
Typ.(mQ) Typ.(mQ)

NPM12023A-CCADR Consumer  WLCSP

NPM12055A-CCAER Consumer  WLCSP 12




NPM120xx: 12V Li-ion Battery Protection CSP MOSFET

@ Product introduction

The NPM120XX series is a 12V N-channel common drain Dual MOSFET with CSP (Chip Scale Package) technology. This product features
excellent short-circuit overcurrent capability, avalanche overvoltage capability, as well as enhanced mechanical stress tolerance. It can provide
comprehensive protection for the charging and discharging of portable lithium-ion battery devices.

The new CSP-packaged MOSFET series from NOVOSENSE adopts a proprietary patented chip structure design. Differentiated with
traditional Trench VDMOS process, the new technology provides ultra-low on-resistance and high ESD protection (>2kV). The products can
perfectly meet the trends of product miniaturization and high overcurrent capability. Meanwhile, it addresses the common issues of low
mechanical strength, low avalanche energy, and difficulties in production and assembly associated with traditional CSP packages. It provides
customers with safer and more reliable products and simplifies their design and manufacture processes.

@ Product feature @ Package

O Ultra-low on Resistance 0.9~5.5 mQ o Ccsp
O Advanced CSP package, smaller size, excellent thermal
performance, and low parasitic electrical parameters.
O Excellent short-circuit overcurrent capability and avalanche
overvoltage capability
O Unique packaging structure & process, with enhanced
mechanical stress

@ Functional Block Diagram

Nch Dual MOSFET

o)
Q
6,7,8,10(S2) 8(G2) 5
<
S
&
FET2 5
@D
=
FETL

1,2,45(S1)  3(Gl)

@ Application
Li-ion battery Li-ion charging
protection control
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Low Dropout Regulator

Ambient Number of

NSR31033-QDNR

NSR31033-QSTAR

NSR31033-QSTBR

NSR31050-QDNR

NSR31050-QSTAR

NSR31050-QSTBR

NSR31133-QSTAR

NSR31150-QSTAR

NSR33001-QHMSR

NSR33033-QHMSR

NSR33050-QHMSR

NSR33101-QHMSR

NSR33133-QHMSR

NSR33150-QHMSR

NSR33201-QHSPR

NSR33233-QHSPR

NSR33250-QHSPR

NSR33301-QDBR

NSR33301-QDNR

NSR33333-QDBR

NSR33333-QDNR

NSR33350-QDBR

DFN-8

SOT-23-5L

SOT-223

DFN-8

SOT-23-5L

SOT-223

SOT-23-5L

SOT-23-5L

HMSOP8

HMSOP8

HMSOP8

HMSOP8

HMSOP8

HMSOP8

HSOP8

HSOP8

HSOP8

DFN-6

DFN-8

DFN-6

DFN-8

DFN-6

-40°C~125°C

-40°C~125°C

-40°C~125°C

-40°C~125°C

-40°C~125°C

-40°C~125°C

-40°C~125°C

-40°C~125°C

-40°C~125°C

-40°C~125°C

-40°C~125°C

-40°C~125°C

-40°C~125°C

-40°C~125°C

-40°C~125°C

-40°C~125°C

-40°C~125°C

-40°C~125°C

-40°C~125°C

-40°C~125°C

-40°C~125°C

-40°C~125°C

1CH

1CH

1CH

1CH

1CH

1CH

1CH

1CH

1CH

1CH

1CH

1CH

1CH

1CH

1CH

1CH

1CH

1CH

1CH

1CH

1CH

1CH

Minimum

Input Voltage

3V

3V

3V

3V

3V

3V

3V

3V

3V

3V

3V

3V

3V

3V

3V

3V

3V

3V

3V

3V

3V

3V

Maximum

Input Voltage

40v

40V

40V

40v

40v

40V

40V

40v

40v

40V

40V

40v

40v

40V

40V

40v

40v

40V

40V

40v

40v

40V

150mA Fixed output: 3.3V
150mA Fixed output: 3.3V
150mA Fixed output: 3.3V
150mA Fixed output: 5V
150mA Fixed output: 5V
150mA Fixed output: 5V
150mA Fixed output: 3.3V
150mA Fixed output: 5V
300mA Adjustable output: 0.65V~18V
300mA Fixed output: 3.3V
300mA Fixed output: 5V
300mA Adjustable output: 0.65V~18V
300mA Fixed output: 3.3V
300mA Fixed output: 5V
300mA Adjustable output: 0.65V~18V
300mA Fixed output: 3.3V
300mA Fixed output: 5V
150mA Adjustable output: 0.65V~18V
150mA Adjustable output: 0.65V~18V
150mA Fixed output: 3.3V
150mA Fixed output: 3.3V
150mA Fixed output: 5V
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SpA

SpA

SpA

SpA

5pA

SpA

SpA

SpA

SpA

SpA

SpA

SpA

SpA

SpA

5pA

SpA

SpA

SpA

SpA

Output D
Output Voltage Iq typ. Application

In-vehicle entertainment and autopilot,
Body electronics and lighting, Inverter
and motor control, OBC/DCDC and BMS

In-vehicle entertainment and autopilot,
Body electronics and lighting, Inverter
and motor control, OBC/DCDC and BMS

In-vehicle entertainment and autopilot,
Body electronics and lighting, Inverter
and motor control, OBC/DCDC and BMS

In-vehicle entertainment and autopilot,
Body electronics and lighting, Inverter
and motor control, OBC/DCDC and BMS

In-vehicle entertainment and autopilot,
Body electronics and lighting, Inverter
and motor control, OBC/DCDC and BMS

In-vehicle entertainment and autopilot,
Body electronics and lighting, Inverter
and motor control, OBC/DCDC and BMS

In-vehicle entertainment and autopilot,
Body electronics and lighting, Inverter
and motor control, OBC/DCDC and BMS

In-vehicle entertainment and autopilot,
Body electronics and lighting, Inverter
and motor control, OBC/DCDC and BMS

In-vehicle entertainment and autopilot,
Body electronics and lighting, Inverter
and motor control, OBC/DCDC and BMS

In-vehicle entertainment and autopilot,
Body electronics and lighting, Inverter
and motor control, OBC/DCDC and BMS

In-vehicle entertainment and autopilot,
Body electronics and lighting, Inverter
and motor control, OBC/DCDC and BMS

In-vehicle entertainment and autopilot,
Body electronics and lighting, Inverter
and motor control, OBC/DCDC and BMS

In-vehicle entertainment and autopilot,
Body electronics and lighting, Inverter
and motor control, OBC/DCDC and BMS

In-vehicle entertainment and autopilot,
Body electronics and lighting, Inverter
and motor control, OBC/DCDC and BMS

In-vehicle entertainment and autopilot,
Body electronics and lighting, Inverter
and motor control, OBC/DCDC and BMS

In-vehicle entertainment and autopilot,
Body electronics and lighting, Inverter
and motor control, OBC/DCDC and BMS

In-vehicle entertainment and autopilot,
Body electronics and lighting, Inverter
and motor control, OBC/DCDC and BMS

In-vehicle entertainment and autopilot,
Body electronics and lighting, Inverter
and motor control, OBC/DCDC and BMS

In-vehicle entertainment and autopilot,
Body electronics and lighting, Inverter
and motor control, OBC/DCDC and BMS

In-vehicle entertainment and autopilot,
Body electronics and lighting, Inverter
and motor control, OBC/DCDC and BMS

In-vehicle entertainment and autopilot,
Body electronics and lighting, Inverter
and motor control, OBC/DCDC and BMS

In-vehicle entertainment and autopilot,
Body electronics and lighting, Inverter
and motor control, OBC/DCDC and BMS



Ambient Number of Minimum Maximum Output o
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In-vehicle entertainment and autopilot,
NSR33350-QDNR DFN-8 -40°C~125°C 1CH 3V 40V 150mA Fixed output: 5V S5pA Body electronics and lighting, Inverter
and motor control, OBC/DCDC and BMS

In-vehicle entertainment and autopilot,
NSR35001-QTOAR TO252-5L  -40°C~125°C 1CH 3V 40V 500mA Adjustable output: 0.65V~18V SpA Body electronics and lighting, Inverter
and motor control, OBC/DCDC and BMS

In-vehicle entertainment and autopilot,
NSR35001-QTOBR TO263-5L  -40°C~125°C 1CH 3V 40v 500mA Adjustable output: 0.65V~18V/ 5pA Body electronics and lighting, Inverter
and motor control, OBC/DCDC and BMS

In-vehicle entertainment and autopilot,
NSR35033-QTOAR TO252-5L  -40°C~125°C 1CH 3V 40v 500mA Fixed output: 3.3V 5pA Body electronics and lighting, Inverter
and motor control, OBC/DCDC and BMS

In-vehicle entertainment and autopilot,
NSR35050-QTOAR TO252-5L  -40°C~125°C 1CH 3V 40V 500mA Fixed output: 5V 5pA Body electronics and lighting, Inverter
and motor control, OBC/DCDC and BMS

In-vehicle entertainment and autopilot,
NSR35133-QTOAR TO252-5L  -40°C~125°C 1CH 3V 40v 500mA Fixed output: 3.3V S5pA Body electronics and lighting, Inverter
and motor control, OBC/DCDC and BMS

In-vehicle entertainment and autopilot,
NSR35150-QTOAR TO252-5L  -40°C~125°C 1CH 3V 40v 500mA Fixed output: 5V 5pA Body electronics and lighting, Inverter
and motor control, OBC/DCDC and BMS

In-vehicle entertainment and autopilot,
NSR35201-QTOBR TO263-5L  -40°C~125°C 1CH 3V 40v 500mA Adjustable output: 0.65V~18V SpA Body electronics and lighting, Inverter
and motor control, OBC/DCDC and BMS

In-vehicle entertainment and autopilot,
NSR35233-QTOBR TO263-5L  -40°C~125°C 1CH 3V 40V 500mA Fixed output: 3.3V SpA Body electronics and lighting, Inverter
and motor control, OBC/DCDC and BMS

In-vehicle entertainment and autopilot,
NSR35250-QTOBR TO263-5L  -40°C~125°C 1CH 3V 40V 500mA Fixed output: 5V SpA Body electronics and lighting, Inverter
and motor control, OBC/DCDC and BMS

In-vehicle entertainment and autopilot,
NSR35301-QHSPR HSOP8 -40°C~125°C 1CH 3V 40v 500mA Adjustable output: 0.65V~18V SpA Body electronics and lighting, Inverter
and motor control, OBC/DCDC and BMS

In-vehicle entertainment and autopilot,
NSR35333-QHSPR HSOP8 -40°C~125°C 1CH 3V 40v 500mA Fixed output: 3.3V 5pA Body electronics and lighting, Inverter
and motor control, OBC/DCDC and BMS

In-vehicle entertainment and autopilot,
NSR35350-QHSPR HSOP8 -40°C~125°C 1CH 3V 40V 500mA Fixed output: 5V SpA Body electronics and lighting, Inverter
and motor control, OBC/DCDC and BMS

Automotive MCU Power Supply,
NSR37033-QIHTSPR HTSSOP16 -40C~125C  1CH av 40v 300mA Fixed output: 3.3V 15pA Efé%grﬂgtggﬂ,%dﬁfesr(BCM)’
Transmission Control Unit (TCL)

Automotive MCU Power Supply,
NSR37050-QIHTSPR HTSSOP16 -40C~125C  1CH av 40v 300mA Fixed output; 5V 15pA El‘é"c{rggé‘t&’ég"{"s‘ﬁfg(sc“")s
Transmission Control Unit (TCU)

Automotive MCU Power Supply,
NSR37133-QIHTSR  HTSSOP28 -40C~125C  1CH av 40v 500mA Fixed output; 3.3V 15pA Efgjc{rgrﬂgtgx"sd#'ff:r(sc'\")’
Transmission Control Unit (TCUL)

Automotive MCU Power Supply,
NSR37150-QIHTSR  HTSSOP28 -40C~125C  1CH av 40v 500mA Fixed output: 5V 15pA Efgg,gﬁgggﬂ%ﬁfeﬁ(BCM)’
Transmission Control Unit (TCU)

Advanced Driving Assistance System ,
. Automotive Infotainment,
NSR30001-Q1DAER DFN-8 -40C~125C 1CH 25V 5.5V 1A Adjustable output 111pA L(_—)I%rrlsatlcsdc%trol units,
igh-Spee R .
Au omgtive Cluster Display
Advanced Driving Assistance System ,
Automotive Infotainment,
NSR30101-Q1DABR DFN-6 -40C~125C 1CH 25V 5.5V 1A Adjustable output 111pA Leltre‘rnsaticsdclz}'rgtrol units,
igh-Spee X .
Au omgtive Cluster Display

Advanced Driving Assistance System ,
. . Automotive Infotainment,
NSR30102-Q1DABR DFN-6 -40C~125C 1CH 2.5V 5.5V 0.5A Adjustable output 111pA ‘I’_'Ielﬁrréaticsdclz}'rgtrol units,
igh-Spee X .
Au omgtive Cluster Display
Advanced Driving Assistance System ,
. Automotive Infotainment,
NSR30201-Q1DABR DFN-6 -40C~125C 1CH 25V 5.5V 1A Adjustable output 111pA Lelt?‘msaticsdclc}'rgtrol units,
igh-Spee

Alitomotive Cluster Display
Advanced Driving Assistance System ,
. Automotive Infotainment,
NSR30202-Q1DABR DFN-6 -40C~125C 1CH 2.5V 5.5V 0.5A Adjustable output 111pA TeI%mancsdco/ntrol units,
High-Speed I/F,
Automotive Cluster Display
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Advanced Driving Assistance System ,

Automotive Infotainment,
NSR30301-Q1DAER DFN-8 -40C~125C 1CH 2.5V 5.5V 1A Adjustable output 111pA T%ﬁf%fgges dC?mm' units,

Automotive Cluster Display

Advanced Driving Assistance System

Automotive Infotainment,
NSR30302-Q1DAER DFN-8 -40C~125C 1CH 2.5V 5.5V 0.5A Adjustable output 111pA L%ﬂgaglcs Ctlmtml units,

Automotive Cluster Display

Advanced Driving Assistance System

Automotive Infotainment,
NSR30401-Q1DAER DFN-8  -40C~125C 1CH 25V 5.5V 1A Adjustable output 111pA Teglier:]msatlecg d03ntrol units,

Automguve Cluster Display

Advanced Driving Assistance System ,
) Automotive Infotainment,
NSR30501-Q1DAER DFN-8 -40C~125C 1CH 25V 55V 1A Adjustable output 111pA Tel?]msatwsdc?'r:nrol units,
ee
Aui omgnve Cluster Display
Advanced Driving Assistance System ,
Automotive Infotainment,
NSR30601-Q1DAER DFN-8 -40C~125C 1CH 25V 5.5V 1A Adjustable output 111pA Lel?]msaglcsdcontrol units,
I
Atomotive Cluster Display
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Automotive 40V 150/300/500mA LDO NSR31/33/35

N Series with Ultra Low Quiescent Current

@ Product introduction

The NSR31/33/35 series LDO chips are designed for the applications where the automobile battery supplies power to the system. With a wide
input voltage of 3V to 40V, it supports transient voltage up to 42V, which can meet the normal operating requirements of automobile under
cold crank and start-stop conditions. Its ultra-low quiescent current of 5pA and low dropout voltage is very suitable for automotive applications
with low standby power consumption required. It supplies power to MCU and CAN/LIN transceivers in standby systems to save power and
extend battery life.

The NSR31/33/35 series provides spFficient solutions for hardware designers, with various fixed voltage versions: 2.5V, 3.3V and 5.0V, and
also provides adjustable output options (0.65V to 18V). In addition, different series are designed with output currents of 150mA, 300mA and
500mA respectively. This low-power linear regulator also integrates short-circuit protection and over-temperature protection.

These devices can operate at ambient temperatures from -40 C to 125 C. SOT223, SOT23, DFN-8, HMSOP8, HSOP8, TO252, TO263 and
other packages are made available to meet different design requirements.

@ Product feature

O Operating voltage range: 3V-40V, supporting transient voltage up O Maximum voltage drop:
to 42V NSR31 Series: 620mV@150mA, 5Vout
O OQutput current range: NSR33 Series: 320mV@300mA, 5Vout
NSR3L1 series: 150mA; NSR33 series: 300mA; NSR35 series: NSR35 Series: 560mV@500mA, 5Vout
500mA O Excellent output transient response
O OQutput voltage range: NSR31 Series: supporting 1mQ ~3Q, 2.2uF~100uF capacitor
Fixed output: 2.5V,3.3V, and 5V, Adjustable output: 0.65V to 18V NSR33 Series: supporting 1mQ ~3Q, 1uF~200uF capacitor
O Ultra lowquiescent current Ig NSR35 Series: supporting 1mQ ~3Q, 1uF~200uF capacitor
Ig: 200nA in shutdown mode O Enable signal, PG signal, PG delay function: NSR331 series
Typical value under light load is: 5puA O Integrated output short circuit protection, over-temperature
protection
@ Functional Block Diagram @ Package

O NSR31 series: SOT-223, SOT-23-5L, DFN-8
O NSR33 series: HMSOP8, HSOP8
O NSR35 series: TO252-4, T0252-2, TO263-5, HSOP8

ain Contrl

Band | Vi ocP)
Gap %‘*

o)

NSR31

NSR35

@ Application
In-vehicle Body electronics Inverter and OBC/DCDC
entertainment and lighting motor control and BMS

and autopilot
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Automotive 5.5V 500mA/1A LDO NSR30x0x-Q1

N Series with Low Noise and High PSRR

@ Product introduction

NSR30x0x-Q1 series is a low-voltage linear regulator that delivers up to 1A or 500mA current. Supply voltage ranges from 2.5V to 5.5V. It is
available to set the output voltage from Vref to 5V. With 60nA shutdown current, NSR30x0x-Q1 series offers low noise, optional noise

reduction, and excellent PSRR performance.

NSR30x01-Q1 series dropout voltage is only 180 mV at full load and NSR30x02-Q1 series dropout voltage is only 85 mV at full load, with
superior transient response and line regulation. The device features integrated short-circuit-to-GND and thermal shutdown protections.

This device operates in ambient temperatures from —40°C to 125°C, and is available in multiple packages such as DFN-8 and DFN-6,

meeting different design.

@ Product feature

AEC-Q100 qualified

Operating temperature range: -40°C - 125°C

Operating voltage range: 2.5V to 5.5V

Output voltage range: Vref to 5V

Output Current Range:

NSR30x01-Ql upto 1 A

NSR30x02-Q1l up to 0.5 A

O Low Quiescent Current: 80 nA (Typ.) Shutdown Current when
EN low

O High PSRR: Less than -30 dB@1 MHz

OO0 OO0 O

@ Functional Block Diagram

s—i—

@ Application

SR SH !

Advanced Driving Automotive Telematics
Assistance System Infotainment control units

O O OO0

Dropout Voltage:

NSR30xx1-Q1: 180mV at 1 A Load

NSR30xx2-Q1: 85 mV at 0.5 A Load

Low noise: 7.6uVRMS Typ. (10Hz to 100kHz, CNR=470nF)
Optional Noise Reduction

Current Limit Foldback

Integrated Fault Protection:

Short-Circuit-to-GND protection

Thermal Shutdown

@ Package

o
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Automotive 300mA Single-channel and Dual-channel
Antenna Load Protection LDO NSE5701/2 Series

[\

@ Product introduction

NSE5701/2 series devices are designed to provide single-channel and dual-channel path protection for automotive loads with a low current of
less than 300mA. With a wide input voltage range from 4.5V to 28V, the NSE5701/2 series can provide adjustable output voltage ranging from
1.5V to 20V per channel.

NSE5701/2 series provides high-precision current sensing capabilities, and can differentiate and diagnose various error states through
different analog level outputs. The highly precise current sensing function allows the detection of open-circuit, normal, and short-circuit
conditions without further calibration.

With an external resistor in place, each channel of NSE5701/2 can provide adjustable current limiting capability. This product series also
features overheat protection, output battery short-circuit protection, battery reverse polarity protection, reverse current protection and internal
inductive clamping protection.

NSE5701/2 series can operate at a temperature ranging from -40°C to +125°C, and is available in the HTSSOP-16 package.

@ Product feature

O AEC-Q100 qualified O Integrated protection and diagnostic functions:
O Operating temperature range: -40°C - 125°C Short circuit protection
O Operating voltage range: Reverse battery polarity protection
4.5V-28V, with transient voltage up to 45V Reverse current protection
O Output current range: 300mA/CH Overheat protection
O Output voltage range: Adjustable output from 1.5V to 20V Output battery short circuit protection
O Accurate current sensing Output inductive load clamping
O Adjustable overcurrent output Ability to distinguish all faults through the current sensing

@ Functional Block Diagram

*

OUTx

IN I l N
Charge Ml Reverse
Pump_[lfcurrent monitor

Vref

SENSE_EN

Chip logic & protection
SENSE_SEL II———|

SENSEx

1 ERR

L
l GND

LIMITx

Application

DUG

0

Automotive infotainment systems: Load
protection for antenna/GPS/camera, etc.

functionality

@ Package

O HTSSOP-16
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Automotive 50mA/100mA/300mA/400mA

N Tracking LDO NSE4250/4/3/1 Series

@ Product introduction

NSE425x is a tracking LDO with low dropout and high tracking accuracy, primarily designed to power off-board automotive sensors.

NSE425x integrates protections against overload, overheat, reverse polarity, and short circuit between battery and ground output. By adjusting
the reference voltage applied to the input pin ADJ, it can regulate power supply voltage up to VIN = 45V, with load current up to a level ranging
from 50mA to 400mA.

By setting the ADJ/EN input pin at a low level, the NSE425x device can switch to standby mode, thereby minimizing the static current.

NSE425x can operate at a temperature ranging from -40°C to +125°C, and is available in multiple packages such as NSOT-23-5, SOT23-5,
SOP-8, HSOP-8, TO252-4, TO263-5, meeting different design requirements.

@ Product feature

AEC-Q100 qualified

Operating temperature range: -40°C - 125°C

Operating voltage range: 4V - 40V, with transient voltage up to 45V
Output current range: 50mA/100mA/300mA/400mA

High precision voltage following: +/-10mV

Integrated protection and diagnostic functions:

Short circuit protection

Reverse battery polarity protection

Reverse current protection

Overheat protection

O O OO0 O0OOo

@ Functional Block Diagram @ Package

O NSOT23-5, SOT23-5, SOP-8,

I ‘ HSOP-8, TO252-4, TO263-5
IN [ % 1 out
1 T [
‘Qt
ADJ/EN [}
T GND
@ Application

Various automotive ECUs: Power supply
and load protection for off-board sensors
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Automotive 40V 500mA/300mA LDO NSR37xxXx

N Series Integrated with Selectable Watchdog

@ Product introduction

In automotive microcontroller applications, watchdogs are used to monitor the working status of microcontrollers, to avoid software runaway.

NSR37xxx-Q1 is a watchdog LDO series, designed for working voltages up to 40V, with a typical quiescent current of only 15 pA under light
load. And it has a low dropout voltage, only 230 mV at 300 mA output. This series has two package sizes, corresponding to two output current
versions: 300mA and 500mA.

The device integrates a programmable function, which can be used to select window or standard watchdog, and the watchdog time can be set
between 10ms and 500ms by external resistors. NSR37xxx-Q1 also has a PG pin, which is used to indicate when the output voltage is stable.
The PG delay time and trigger threshold can be adjusted by external components. The device also has integrated short circuit and overcurrent
protection functions.

NSR37xxx-Q1 can operate at a temperature ranging from -40°C to +125°C, and is available in multiple packages such as HTSSOP16
HTSSOP28, meeting different design requirements.

@ Product feature

O AEC-Q100 qualified O Dropout Voltage: 230 mV at 300 mA
O Operating temperature range: -40°C - 125°C O Integrated, Adjustable Window Watchdog Timer with
O Operating voltage range: 4V-40V, with transient voltage Independent Flag
up to 45V O Selectable Window or Standard Watchdog, with
O Output current range: Adjustable Period: 10 ms to 500 ms
300mA for NSR370xx O Programmable Threshold & Reset Pulse Delay
500mA for NSR371xx O Integrated Fault Protection
O Low Quiescent Current (Iq): Thermal Shutdown
0.7 pA (Typ) When EN = Low (Shutdown Mode) Short-Circuit Protection

15 pA (Typ) at Light Loads (Watchdog Disabled)

@ Functional Block Diagram @ Package

O HTSSOP16, HTSSOP28

PGADJ

GND. FSEL WTS  WRS

@ Application
@
Do PP \/
0 (©0—@© H
Automotive MCU Body Control Electronic Gear Transmission
Power Supply Modules (BCM) Shifter Control Unit (TCU)
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DC-DC Converter

Minimum | Maximum | Maximum Output Switching Switching
Input Input Output Qurk frequency frequency Iq Typ
Voltage | Voltage Current min max

Ambient
Temperature

Control Spread

OPN Rating Package Mode Spectrum

Voltage

NSR10420-Q1DAHR Automotive ~ DFN10 -40°C~125°C 4V 40V 2A Adg‘ﬁ;fukz'e 100kHz 2500kHz 650A  PCM No

NSR10421-DHMSAR Industrial  HMSOP10 -40°C~125°C 4V 40V 25A Adéﬁﬁ'e 100kHz 2500kHz ~ 100uA  PCM No

NSR10421-QIHMSAR  Automotive HMSOPL0 -40°C~125°C 4V 40V 25A Adéﬁ;ﬁ'e 100kHz 2500kHz ~ 100uA  PCM No
: 01950 Adjustable

NSR10430-DHSPR Industrial ~ HSOP8  -40°C~125°C 4V 40V 35A ot 100kHz 2500kHz ~ 100uA  PCM No
; o o Adjustable

NSR10430-QLDAHR Automotive =~ DFN10  -40°C~125°C 4V 40V 35A S 100kHz 2500kHz 650A  PCM No
; o o Adjustable

NSR10430-Q1HSPR Automotive =~ HSOP8 -40°C~125°C 4V 40V 35A o 100kHz 2500kHz 650A  PCM No
; 1950 Adjustable

NSR10431-DHSPR Industrial ~ HSOP8  -40°C~125°C 4V 40V 35A Lo 100kHz 2500kHz  100uA  PCM No

NSR10431-Q1HSPR Automotive  HSOP8  -40°C~125°C 4V 40V 35A Adé‘f&*{'e 100kHz 2500kHz  100uA  PCM No
- o o Adjustable

NSR10621-DHMSAR Industrial  HMSOP10 -40°C~125°C 4V 60V 25A b 100kHz 2500kHz  100uA  PCM No

NSR10621-QIHVMSAR  Automotive HMSOP10 -40°C~125°C 4V 60V 25A Adéﬁﬁg'e 100kHz 2500kHz ~ 100uA  PCM No
; o 5 Adjustable

NSR10630-DHSPR Industrial ~ HSOP8  -40°C~125°C 4V 60V 35A e 100kHz 2500kHz 650A  PCM No
; o o Adjustable

NSR10630-Q1HSPR Automotive =~ HSOP8 -40°C~125°C 4V 60V 35A o 100kHz 2500kHz 650A  PCM No
5 1950 Adjustable

NSR10631-DHSPR Industrial ~ HSOP8  -40°C~125°C 4V 60V 35A e 100kHz 2500kHz  100uA  PCM No

NSR10631-Q1HSPR Automotive ~ HSOP8  -40°C-125°C 4V 60V 35A Adgﬁ;ﬁ'e 100kHz 2500kHz 100pA PCM No

NSR10A01-DMSR Industrial ~ MSOP8  -40°C~125°C 9V 100V o5  Adustable  adjustable by adjustableby  10opA  PCM No

output Ron resistor Ron resistor

i 1950 Adjustable

NSR10A11-DHSPR Industrial ~ HSOP8  -40°C~125°C 9V 100V 1A o 300 kHz 300 kHz 1200A  PCM No
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NSR10A12-DHSPR

NSR10A21-DHSPR

NSR10A22-DHSPR

NSR11020-Q1DALR

NSR11021-Q1DALR

NSR11030-Q1DALR

NSR11031-Q1DALR

NSR11430A-Q1QA0R

NSR11430B-Q1QA0R

NSR11430C-Q1QAOR

NSR11431A-Q1QA0R

NSR11431B-Q1QAOR

NSR11431C-Q1QAOR

NSR11440A-Q1QA0R

NSR11440B-Q1QA0R

NSR11440C-Q1QAOR

Rating

Industrial

Industrial

Industrial

Automotive

Automotive

Automotive

Automotive

Automotive

Automotive

Automotive

Automotive

Automotive

Automotive

Automotive

Automotive

Automotive

Package

HSOP8

HSOP8

HSOP8

DFN8

DFN8

DFN8

DFN8

QFN14

QFN14

QFN14

QFN12

QFN12

QFN12

QFN14

QFN14

QFN14

Ambient

Temperature

-40°C~125°C

-40°C~125°C

-40°C~125°C

-40°C~125°C

-40°C~125°C

-40°C~125°C

-40°C~125°C

-40°C~125°C

-40°C~125°C

-40°C~125°C

-40°C~125°C

-40°C~125°C

-40°C~125°C

-40°C~125°C

-40°C~125°C

-40°C~125°C

oV

Vv

oV

2.5V

2.5V

2.5V

2.5V

3.2v

3.2v

3.2v

3.2v

3.2v

3.2V

3.2v

3.2v

3.2v

Minimum | Maximum
Input
Voltage

100V

100v

100v

5.5V

5.5V

5.5V

5.5V

40v

40v

40V

40v

40v

40V

40v

40v

40V

Maximum
Output
Current

2A

2A

3A

3A

3.5A

3.5A

3.5A

3.5A

3.5A

3.5A

4A

an

4A
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Output
Voltage

Adjustable
output

Adjustable
output

Adjustable
output

Adjustable
output

Adjustable
output

Adjustable
output

Adjustable
output

Adjustable
output

Adjustable
output

Adjustable
output

Adjustable
output

Adjustable
output

Adjustable
output

Adjustable
output

Adjustable
output

Adjustable
output

Switching
frequency
min

300 kHz

300 kHz

300 kHz

2.4MHz

2.4MHz

2.4MHz

2.4MHz

adjustable by RT
resistor from
200kHz to
2.2MHz

adjustable by RT
resistor from
200kHz to
2.2MHz

adjustable by RT
resistor from
200kHz to
2.2MHz

400kHz

1.4MHz

2.1MHz

adjustable by RT
resistor from
200kHz to
2.2MHz

adjustable by RT
resistor from
200kHz to
2.2MHz

adjustable by RT
resistor from
200kHz to
2.2MHz

Switching Control
frequency Iq Typ ’anéo
max e
300 kHz 120pA PCM
300 kHz 120pA PCM
300 kHz 120pA PCM
2.4MHz 520pA FPWM
2.4MHz 27pA PFM
2.4MHz 520pA FPWM
2.4MHz 27pA PFM
adjustable by RT
resistorfrom
200kHz to 12uA PFM
2.2MHz
adjustable by RT
resistorfrom
200kHz to i FRY
2.2MHz
adjustable by RT
resistorfrom
200kHz to 12bA | FPWM
2.2MHz
400kHz 12pA PFM
1.4MHz 12pA PFM
2.1MHz 12pA PFM
adjustable by
RT resistor 120A PFM
adjustable by
RT resistor 12pA ARY
adjustable by
RT resistor 12uA FPWM

Spread

Spectrum

No

No

No

No

No

No

No

No

Yes

Yes

No

No

No

No

Yes

Yes



Buck NSR114xx Series

[\

Automotive 40V 3.5A/4A High Efficiency Synchronous

@ Product introduction

The NSR114xx series are automotive-focused high-performance synchronous step-down DC-DC converters. With integrated high-side and
low-side MOSFETS, they deliver up to 3.5A/4A output current across a wide 4V to 40V input range. Featuring fast dropout recovery, the
devices eliminate overshoot at the output, ensuring stability and reliability in automotive systems.

Designed for minimal EMI, the NSR114xx series support adjustable switching frequency from 200kHz to 2.2MHz or synchronization to an
external clock. Additional features include integrated soft-start, power-good indicator, and comprehensive protections, providing efficient and
robust power solutions for infotainment, body electronics, and automotive lighting applications.

@ Product feature

O AEC-Q100 Grade 1 automotive qualified (@)
O Wide input voltage range: 3.2V to 40V

O Output current up to 3.5A/4A O
O

12pA, shutdown current I, only 160nA

Adjustable switching frequency: 200kHz to 2.2MHz,

supports external clock synchronization

O Integrated high-side/low-side MOSFETs (59mQ HS-FET /
29mQ LS-FET) for optimized efficiency and thermal
performance

o

Ultra-low quiescent power consumption: typical I, only O

Optional spread spectrum feature to improve EMI
performance, compliant with CISPR25 Class 5 standard
Built-in soft-start and power-good indicator

Comprehensive protections: cycle-by-cycle current limit,
short-circuit, over-voltage, and over-temperature protectionii

@ Functional Block Diagram @ Package

O QFN-12, QFN-14

RT
IW

slope
Compensation

vee_uvio

Internal
Lo

vee
P

Detector

EN/ Enable
sync Logic

HS |_sense

1

PGND

LsI_semse €L

PG Vout UV/OV
Logic

@ Application

Dgo =0Oc=

Automotive Automotive body Telecom and
infotainment electronics & lighting industrial control
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Automotive 5.5V, 3A/2A/1A High Efficiency Synchronous

[\

Step-Down DC-DC Converter NSR110xx Series

@ Product introduction

The NSR110xx series is a high-efficiency synchronous step-down DC-DC converter with an input voltage range of 2.5V to 5.5V and an
adjustable output voltage down to 0.6V. It supports continuous output currents of 3A, 2A, or 1A depending on the version. The devices feature
fixed switching frequencies of 2.4MHz or 3MHz, external soft-start control, and a Power-Good indicator to ensure the output voltage remains

within regulation.

The NSR110xx series integrates cycle-by-cycle current limiting, over-current protection, short-circuit protection, thermal shutdown, output
over-voltage protection, and input under-voltage protection, improving system safety and reliability. With low quiescent current, the devices are

well-suited for battery-powered applications and power-sensitive systems, including automotive infotainment, camera modules, automotive
telematics, and industrial supplies.

@ Product feature

O AEC-Q100 Grade 1 automotive qualified
O Input voltage range: 2.5V to 5.5V

O Output current options: 1A/ 2A/ 3A

O Switching frequency: 2.4MHz or 3MHz
O Adjustable output voltage down to 0.6V

@ Functional Block Diagram

O Typ. 27pA Quiescent current

O External soft-start control, integrated power-good indicator

O Comprehensive protections: over-current, cycle-by-cycle
current limit, short-circuit, over-voltage, and thermal shutdown

@ Package

O DFN-8, DFN-10, DFN-12

VIN

ouT

Device
control

EN osc and
islope
PG

ISS

SwW

BCE B

GND

SS
ss discharge

:
!

FB

@ Application

DUG

0

Automotive
infotainment

B[]

Camera
modules

7N @)

Battery-powered Automotive Industrial
devices telematics supplies
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Industrial 100V High-voltage High-efficiency

Asynchronous Buck Converter NSR10AXxx Series
N\

@ Product introduction

NSR10AXxx series asynchronous buck converters have an input voltage range from 9V to 100V, and are suitable for 48V battery systems, such
as Ebike GPS trackers/dashboards, photovoltaic energy storage systems, and stepper motors/electric tools, especially Ebike system
applications.

In addition, the NSR10A12 and NSR10A22 variants integrate an additional LDO that has a voltage rating of 30V, an output voltage of 3.3V and
an output current capacity of 100mA. This effectively eliminates the LDO requirement of customer’'s MCU/CAN for power supply, thereby
reducing PCB footprint.

@ Product feature

O Wide 9V to 100V Input Range O Adjustable Current Limit Off-time

O NSR10A01: 500mA output current, 725mA peak current O No Control Loop Compensation Required
NSR10A1x: 1A output current, 2A peak current O VCC Bias Function for High Light-load Efficiency
NSR10A2x: 2A output current, 4A peak current O Cycle-by-Cycle Current Limit

O Integrated 500mQ High-Side Power MOSFETs O Over-Voltage Protection

O Adaptive Constant-on-time Control O Over-Temperature Protection

O 2.5V Feedback Reference Voltage

@ Functional Block Diagram @ Package

O MSOP8

Pre-Reg

vee

BST

FB

Control

Logic S

o
(o]
3
()
=
<
Q
)
QD
«Q
()
3
()
=

RON

OFF
Timer

GND!

T TLIM

@ Application
\ L
Ebike GPS Photovoltaic energy Stepper motors Electric tools Drones
trackers/dashboards storage systems
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Automotive and Industrial 40V 2A/2.5A/3.5A High-efficiency

Asynchronous Buck Converter NSR104xx Series
N\

@ Product introduction

The NSR104xx is an asynchronous buck converter with a wide input voltage range of 4V to 40V and continuous output currents of
2A/2.5A/3.5A, designed for various buck applications. The series of high-voltage converters integrates a 150mQ high-side power MOSFET.

The NSR104xx adopts peak current mode (PCM) control. For the NSR1042/30, the converter features built-in compensation, eliminating the
need for additional compensation configurations. For the NSR104x1, the converter offers externally selectable loop compensation. component
sizes. The non-S versions do not have spread spectrum functionality.

The NSR104xx operates in ambient temperatures ranging from —40°C to 125°C and is available in HSOP8, HMSOP10, and DFN10 packages
to meet different design requirements.

@ Product feature

O Qualification Levels (Optional Based on Version): O Peak Current Mode Control
AEC-Q100 Automotive Grade Qualified O 2% Feedback Reference Voltage
Industrial Grade Qualified O 1pA Shutdown supply current
O Operating temperature range: -40°C - 125°C O Loop Compensation
O Operating voltage range: 4V-40V NSR104x1: External Optional Loop Compensation
O OQutput current range: NSR104xx: Internal Loop Compensation
NSR10420: 2A Continuous Output Current O Full-feature Protection
NSR10421: 2.5A Continuous Output Current
NSR10430/1: 3.5A Continuous Output Current
O Integrated 150 mQ High-Side Power MOSFET
@ Functional Block Diagram @ Package

O HSOP8, HMSOP10, DFN10

EN|

able

Comparator

BST

reset

Gate
Mainlogic Driver
PWMlogic

Faultlogic
BSTUVlogic
OvPlogic

o
o
=
@
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QD
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@
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ssl—

PWRGDIEI—— PGOOD PLL_Clock
L e

RT_SYNC

@ Application
(1 «
P NIk
OO Ow©
Industrial power Automotive power Communication Moto Drives, Inverters
supplies supplies power system
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Automotive and Industrial 60V 2.5A/3.5A High-voltage

High-efficiency Asynchronous Buck Converter NSR106xx Series
N\

@ Product introduction

The NSR106xx series is an asynchronous buck converter with a wide input voltage range of 4V to 60V and continuous output currents of
2.5A/3.5A, designed for various buck applications. These high-voltage converters integrate a 150mQ high-side power MOSFET.

The NSR106xx adopts peak current mode (PCM) control with a wide switching frequency range. The NSR106x converter features built-in
compensation, eliminating the need for additional compensation configurations, while the NSR106x1 converter offers externally optional loop
compensation.

The NSR106xx series operates in ambient temperatures ranging from —40°C to 125°C and is available in various packages, including HSOP8
and HMSOP10, to meet different design requirements.

@ Product feature

O Qualification Levels (Optional Based on Version): O Quiescent Current
AEC-Q100 Automotive Grade Qualified NSR106x1: 100 pA Non-switching Quiescent Current
Industrial Grade Qualified NSR106xx: 65 pA Non-switching Quiescent Current
O Operating temperature range: -40°C - 125°C O Loop Compensation
O Operating voltage range: 4V-60V NSR106x1: External Optional Loop Compensation
O Output current range: NSR1063x: Internal Loop Compensation
NSR1062x: 2.5A Continuous Output Current O Full-feature Protection

NSR1063x: 3.5A Continuous Output Current
O Integrated 150 mQ High-Side Power MOSFETs
O Peak Current Mode Control
O +2% Feedback Reference Voltage

@ Functional Block Diagram @ Package

O HSOP8, HMSOP10

Mainlogic
PWMlogic
Faultlogic
BSTUVIogic
OvPlogic

o
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PWRGDfi——| PGOOD pLL Clock
i
|

RT_SYNC

NSR106x1
@ Application
(o) ok
OO O/ ©
Industrial power Automotive power Communication Moto Drives, Inverters
supplies supplies power system
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Fixed-frequency PWM Controller

OPN Rating | Package Te’:;’;girfi’t‘f”e Fsr‘ggﬁ:'r;g \,\/Aig GO | B Soft-start P g Typ "[;'Sg, Sf)zrcfidm F?(V)z'c"tﬁ)‘i]
Typ Max
NSR22401-QIMSR  Automotive MSOP8  -40°C~125°C 70kHz~IMHz 44V  3.42V 3,25V 4ms / 25mA  85% / Fsw reduced
NSR22402-QIMSJR  Automotive MSOP10 | -40°C~125°C 70kHz~IMHz =44V  3.42V 3.25V 15ms / 25mA  85% / Fsw reduced
NSR22601-QLDBAR  Automotive DFN12WF -40°C~125°C 100kHz~IMHz 50V 15V 1.45V SS pin / 0323mA  87% / Cycle-by-cycle
NSR22602-QLDBAR | Automotive DFN12WF -40°C~125°C 100kHz~IMHz 50V L5V 1.45v SS pin / 0323mA  87% / Hiccup mode
NSR22603-QLDBAR  Automotive DFN12WF -40°C~125°C 100kHz~IMHz 50V 15V 1.45V SS pin / 0323mA  87% Yes  Cycle-by-cycle
NSR22604-QLDBAR | Automotive DFN12WF -40°C~125°C 100kHz~IMHz 50V L5V 1.45v SS pin / 0323mA  87% Yes Hiccup mode
NSR22605-QLHTSKR Automotive HTSSOP14 -40°C~125°C 100kHz~IMHz 50V 15V 1.45V SS pin / 0323mA  87% Yes  Cycle-by-cycle
NSR22606-QLHTSKR Automotive HTSSOP14 -40°C~125°C 100kHz~IMHz 50V L5V 1.45v SS pin / 0323mA  87% Yes Hiccup mode
NSR2842-DSPR Industrial ~ SOP8  -40°C~125°C 20kHz-500kHz 20V 155V 95v / 0.5mA 1mA  100% / /
NSR2843-DSPR Industrial =~ SOP8  -40°C~125°C 20kHz-500kHz 20V = 8.2V 75V / 0.5mA 1mA  100% / /
NSR2844-DSPR Industrial ~ SOP8  -40°C~125°C 20kHz-500kHz 20V 155V 95V / 0.5mA 1mA 50% / /
NSR2845-DSPR Industrial ~ SOP8  -40°C~125°C 20kHz-500kHz 20V = 8.2V 75V / 0.5mA 1mA 50% / /
NSR28C42DSPR  Industrial ~ SOP8  -40°C~125°C 20kHz-500kHz 20V 155V 95v / 0.1mA 1mA  100% / /
NSR28C43DSPR  Industial ~ SOP8  -40°C~125°C 20kHz-500kHz 20V 8.2V 75V / 0.1mA 1mA  100% / /
NSR28C44DSPR Industial ~ SOP8  -40°C~125°C 20kHz~500kHz 20V 155V 95v / 0.1mA 1mA 50% / /
NSR28C45DSPR  Industial ~ SOP8  -40°C~125°C 20kHz-500kHz 20V 8.2V 75V / 0.1mA 1mA 50% / /

364



Automotive 44V Non-Synchronous PWM Controller NSR2240x-Q1 Series

@ Product introduction

The NSR2240x-Q1 series are adjustable output non-synchronous controllers for switching regulators with low-side N-channel MOSFET. The
devices adopt peak current mode control with internal slope compensation. They are suitable for topologies requiring a low-side MOSFET,

such as boost, flyback, SEPIC, etc.

The NSR2240x-Q1 series include built-in features such as internal soft-start, under-voltage lockout, cycle-by-cycle current limiting, short-circuit
protection, and thermal shutdown. They are also optimized for EMC performance with internal spread-spectrum. MSOP8 and MSOP10

packages are available.

@ Product feature

AEC-Q100 Grade 1 qualified

Wide 4V to 44V input range

Internal push-pull driver with 1A peak current capability
Reference voltage:

1.26V (NSR22401-Q1)

1.275V (NSR22402-Q1)

O O O O

@ Functional Block Diagram

Peak current mode with internal slope compensation
Internal soft-start, adjustable under-voltage lockout
(NSR22402-Q1)

Integrated protection: cycle-by-cycle current limit,
short-circuit, over-voltage, over-temperature protection
RoHS-compliant package

@ Package

O MSOP8, MSOP10

@ Application

7 + -

Automotive Automotive Automotive Automotive
On-board DC-DC Traction Thermal Management
Charger Converter Inverter (PTC, E-compressor)
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Automotive 50V Non-Synchronous PWM Controller NSR2260x-Q1 Series

[\

@ Product introduction

The NSR2260x-Q1 series are adjustable output non-synchronous controllers for switching regulators with low-side N-channel MOSFET. They
adopt peak current mode control with internal slope compensation and are suitable for topologies such as boost, flyback, and SEPIC.

The NSR2260x-Q1 series integrate features including internal soft-start, under-voltage lockout, cycle-by-cycle current limiting, short-circuit
protection, and thermal shutdown, with optional hiccup mode overload protection(-2/-4/-6). They feature low quiescent and shutdown current,
and selectable spread spectrum(-3/-4/-5/-6) for optimized EMC performance. DFN12 and HTSSOP14 packages are available to meet different

design requirements.

@ Product feature

O AEC-Q100 Grade 1 qualified O Integrated protection: cycle-by-cycle current limit,
O Wide 4V to 50V input range short-circuit, over-voltage, over-temperature
O Internal driver with 1.5A peak current capability O Optional hiccup mode overload protection(-2/-4/-6)
O Accurate 1V +1% feedback reference O Selectable frequency spread spectrum(-3/-4/-5/-6)
O Low shutdown current and low quiescent current O Wettable flank 3.0 mm x 2.0 mm DFN12 package option
O Peak current mode with internal slope compensation O Lead-type 5.0 mm x 4.4 mm HTSSOP14 package option
O Adjustable soft-start and selectable spread spectrum
@ Functional Block Diagram @ Package
O DFN12, HTSSOP14
RT
.—l m VIN
DITHOFF .4 E:
vcc
uvLO - e- . GATE p
; o
B :
PGND =
<
)
>
)
Q
[0)
COMP (BD
=
@ Application
- -
= T - a) «3p  [$1
Automotive Automotive Automotive Automotive Automotive Automotive Boost for
On-board DC-DC Traction Thermal Management Start-stop ADAS Driver Audio
Charger Converter Inverter (PTC, E-compressor) Applications Information Amplifiers
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Industrial 20V High Performance Current Mode PWM
Controller NSR284x Series

[\

@ Product introduction

The NSR284x series are high performance fixed frequency current mode controllers, designed for off-line and DC-DC applications with
minimal external components. The integrated circuits include an oscillator, a temperature-compensated reference, a high-gain error amplifier, a
current-sensing comparator, and a high-current totem-pole output for driving an N-channel MOSFET.

The NSR284x series feature built-in functions such as undervoltage lockout (UVLO) for input and reference, and cycle-by-cycle current
limiting. NSR2842 and NSR2844 feature a higher turn-on or turn-off hysteresis suitable for off-line power supplies, while NSR2843 and
NSR2845 are suitable for DC-DC applications with narrower hysteresis range. An 8-pin SOP package is available.

@ Product feature

O Optimized for off-line and DC-DC converters O High-current totem-pole output

O Low start-up current (<0.5mA) O Integrated protection: cycle-by-cycle current limit,
O Peak current mode operation optional maximum duty cycle limit

O Trimmed oscillator with precise frequency control, up to

500kHz switching frequency

O Undervoltage lockout with adjustable start-up threshold
and hysteresis
@ Functional Block Diagram @ Package
O SOP8
Vﬁc
- = e -
POWER o
GOOD E
PG @
] | <
RT/CTI} osc . E} + pre- CUTEYT g
Q
D)
E 3
VFB GND E’
comP
ISENSE
@ Application
Common-used Auxiliary Off-line Power
Flyback Converters Power Supply Supply
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Industrial 20V High Performance Current Mode PWM
Controller NSR28C4x Series

[\

@ Product introduction

The NSR28C4x series are high performance fixed frequency current mode controllers, designed for off-line and DC-DC applications with
minimal external components. The integrated circuits include an oscillator, a temperature-compensated reference, a high-gain error amplifier, a
current-sensing comparator, and a high-current totem-pole output for driving an N-channel MOSFET.

The NSR28C4x series features undervoltage lockout (UVLO) for input and reference, and cycle-by-cycle current limiting. NSR28C42 and
NSR28C44 have higher turn-on or turn-off hysteresis, suitable for off-line power supplies, while NSR28C43 and NSR28C45 are optimized for
DC-DC applications with narrower hysteresis range. An 8-pin SOP package is available.

@ Product feature

O Optimized for off-line and DC-DC converters O High-current totem-pole output
O Low start-up current (<0.1mA) O Integrated protection: cycle-by-cycle current limit, optional
O Peak current mode operation maximum duty cycle limit

O Trimmed oscillator with precise frequency control, up to
500kHz switching frequency

O Undervoltage lockout with adjustable start-up threshold
and hysteresis

@ Functional Block Diagram @ Package

O SOP8

RTICT. OUTPUT
VFB +—1 GND
COMP
ISENSE
@ Application
Common-used Auxiliary Off-line
Flyback Converters Power Supply Power Supply
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Smart High Side Switch

Ambient Temperature | Number of Channels MOS Impedance Protection Features Application

NSE34008DP-Q1SSPR

NSE34012DP-Q1SSPR

NSE34025DP-Q1SSPR

NSE34050DP-Q1SSPR

NSE34140DP-Q1SSPR

NSE34140Q-Q1SSPR

NSE35008DA-Q1SSQR

NSE35008SA-Q1SSQR

NSE35008SP-Q1SSQR

NSE35010DA-Q1SSQR

NSE35010SA-Q1SSQR

HSSOP-16

HSSOP-16

HSSOP-16

HSSOP-16

HSSOP-16

HSSOP-16

HSSOP-14

HSSOP-14

HSSOP-14

HSSOP-14

HSSOP-14

-40°C~125°C

-40°C~125°C

-40°C~125°C

-40°C~125°C

-40°C~125°C

-40°C~125°C

-40°C~125°C

-40°C~125°C

-40°C~125°C

-40°C~125°C

-40°C~125°C

2CH

2CH

2CH

2CH

2CH

4CH

2CH

1CH

1CH

2CH

1CH

370

8mQ

12mQ

13mQ

55mQ

55mQ

140mQ

8mQ

8mQ

8mQ

10mQ

10mQ

Overcurrent protection
Short-circuit protection
Overvoltage protection
Over-temperature protection
Lost ground protection

Lost power protection
Reverse polarity protection

Overcurrent protection
Short-circuit protection
Overvoltage protection
Over-temperature protection
Lost ground protection

Lost power protection
Reverse polarity protection

Overcurrent protection
Short-circuit protection
Overvoltage protection
Over-temperature protection
Lost ground protection

Lost power protection
Reverse polarity protection

Overcurrent protection
Short-circuit protection
Overvoltage protection
Over-temperature protection
Lost ground protection

Lost power protection
Reverse polarity protection

Overcurrent protection
Short-circuit protection
Overvoltage protection
Over-temperature protection
Lost ground protection

Lost power protection
Reverse polarity protection

Overcurrent protection
Short-circuit protection
Overvoltage protection
Over-temperature protection
Lost ground protection

Lost power protection
Reverse polarity protection

Overcurrent protection
Short-circuit protection
Overvoltage protection
Over-temperature protection
Lost ground protection

Lost power protection
Reverse polarity protection

Overcurrent protection
Short-circuit protection
Overvoltage protection
Over-temperature protection
Lost ground protection

Lost power protection
Reverse polarity protection

Overcurrent protection
Short-circuit protection
Overvoltage protection
Over-temperature protection
Lost ground protection

Lost power protection
Reverse polarity protection

Overcurrent protection
Short-circuit protection
Overvoltage protection
Over-temperature protection
Lost ground protection

Lost power protection
Reverse polarity protection

Overcurrent protection
Short-circuit protection
Overvoltage protection
Over-temperature protection
Lost ground protection

Lost power protection
Reverse polarity protection

Open circuit diagnosis
Support inductive loads

Open circuit diagnosis
Support inductive loads

Open circuit diagnosis
Support inductive loads

Open circuit diagnosis
Support inductive loads

Open circuit diagnosis
Support inductive loads

Open circuit diagnosis
Support inductive loads

Open circuit diagnosis
Support inductive loads

Open circuit diagnosis
Support inductive loads

Open circuit diagnosis
Support inductive loads

Open circuit diagnosis
Support inductive loads

Open circuit diagnosis
Support inductive loads

BCM
ZCU

BCM
ZCU

BCM
ZCU

BCM
ZCU

BCM
ZCU

BCM
ZCU

BCM
ZCU

BCM
ZCU

BCM
ZCU

BCM
ZCU

BCM
ZCU



‘ Ambient Temperature | Number of Channels MOS Impedance Protection Features Application

NSE35012DA-Q1SSQR

NSE35012SA-Q1SSQR

NSE35020DA-Q1SSQR

NSE35030DA-Q1SSQR

NSE35040DA-Q1SSQR

NSE35040SA-Q1SSQR

NSE35080DA-Q1SSQR

NSE35120DA-Q1SSQR

NSE35200DA-Q1SSQR

HSSOP-14

HSSOP-14

HSSOP-14

HSSOP-14

HSSOP-14

HSSOP-14

HSSOP-14

HSSOP-14

HSSOP-14

-40°C~125°C

-40°C~125°C

-40°C~125°C

-40°C~125°C

-40°C~125°C

-40°C~125°C

-40°C~125°C

-40°C~125°C

-40°C~125°C

2CH

1CH

2CH

2CH

2CH

1CH

2CH

2CH

2CH
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12mQ

12mQ

12mQ

12mQ

20mQ

20mQ

20mQ

60mQ

60mQ

Overcurrent protection
Short-circuit protection
Overvoltage protection
Over-temperature protection
Lost ground protection

Lost power protection
Reverse polarity protection

Overcurrent protection
Short-circuit protection
Overvoltage protection
Over-temperature protection
Lost ground protection

Lost power protection
Reverse polarity protection

Overcurrent protection
Short-circuit protection
Overvoltage protection
Over-temperature protection
Lost ground protection

Lost power protection
Reverse polarity protection

Overcurrent protection
Short-circuit protection
Overvoltage protection
Over-temperature protection
Lost ground protection

Lost power protection
Reverse polarity protection

Overcurrent protection
Short-circuit protection
Overvoltage protection
Over-temperature protection
Lost ground protection

Lost power protection
Reverse polarity protection

Overcurrent protection
Short-circuit protection
Overvoltage protection
Over-temperature protection
Lost ground protection

Lost power protection
Reverse polarity protection

Overcurrent protection
Short-circuit protection
Overvoltage protection
Over-temperature protection
Lost ground protection

Lost power protection
Reverse polarity protection

Overcurrent protection
Short-circuit protection
Overvoltage protection
Over-temperature protection
Lost ground protection

Lost power protection
Reverse polarity protection

Overcurrent protection
Short-circuit protection
Overvoltage protection
Over-temperature protection
Lost ground protection

Lost power protection
Reverse polarity protection

Open circuit diagnosis
Support inductive loads

Open circuit diagnosis
Support inductive loads

Open circuit diagnosis
Support inductive loads

Open circuit diagnosis
Support inductive loads

Open circuit diagnosis
Support inductive loads

Open circuit diagnosis
Support inductive loads

Open circuit diagnosis
Support inductive loads

Open circuit diagnosis
Support inductive loads

Open circuit diagnosis
Support inductive loads

BCM
ZCU

BCM
ZCU

BCM
ZCuU

BCM
ZCU

BCM
ZCU

BCM
ZCU

BCM
ZCU

BCM
ZCU

BCM
ZCuU



Automotive 40V Single/Dual/Quad Channel Intelligent

N High-side Switch NSE34xxxX/NSE35xxx Series

@ Product introduction

The NSE34xx(/NSE35xxx series high-side switches are designed for driving various traditional resistive, inductive, and halogen lamp loads in
systems like automotive BCMs, while also being well-suited for handling large capacitive loads commonly found in first and second-level
distribution in Zonal Control Units (ZCUs). These series offer options for 1, 2, or 4 channels and are available in HSSOP-16/HSSOP-14
packages, with an Rds(on) range from 8mQ to 140mQ. The chips feature precise current sensing, ideal for fault diagnosis, protection, and
real-time monitoring of load currents. Additionally, the NSE34xxx/NSE35xxx series incorporate comprehensive protection mechanisms,
including overcurrent/short-circuit protection, overtemperature protection, overvoltage protection, ground and power loss protection, reverse
polarity protection, and open-load detection.

The NSE34xxx and NSE35xxx series products are AEC-Q100 qualified and certified to AEC-Q100-012 level A, ensuring over a million cycles
of short-circuit and overcurrent protection.

@ Product feature @ Package

O AEC-Q100 qualified O HSSOP-16, HSSOP-14
O Operating temperature range: -40°C - 125°C

O The operating voltage range is up to 40V

O 1/2/4 channel options

O Rds(on) Range: 8mQ ~ 140mQ

O Overvoltage clamping, and supporting inductive loads

O Overcurrent protection

O Overtemperature protection: Absolute overtemperature

protection, relative overtemperature protection
Diagnostic output: Open circuit detection, short circuit
detection, and overtemperature detection

O AEC-Q100-012 Level A certification

O

@ Functional Block Diagram

NSE35xxx NSE34xxx

o
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=
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@ Application

o<:I

- B

Body Control Modules(BCM) ZCU
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Linear LED Driver




Linear LED Driver

_ LED supply |  Output o Integrated ) o
OPN Package Ambient | Number of voltage Channel Communication Dimming NVM Integrated Fail Safe Function| Heat Dissipation
Temperature | Channels Max  |Current Max| 'nterface (Eg_IEPRO)M, ADC Safety Enhancement
NSL21610 one fgﬂea]flafi?i(lj(tﬁgéﬂ or Automatic current
-Q1HMSR HMSOP-8 -40°C~125°C 1CH 40V 450mA Hardware PWM No No on(OFOO), configured QM sharlr;g S\ftlgrshunt
by peripheral circuit
NSL21611 OFAF or OFOO
“QIHMSR HMSOP-8 -40°C~125°C 1CH 40V 300mA Hardware PWM No No configured by peripheral QM None
circuit
NSL21630 OFAF or OFOO Automatic current
-QIHTPR HTSSOP-16 -40°C~125°C 3CH 40V 200mA Hardware PWM No No configured by peripheral QM sharing via shunt
circuit resitor
NSL21631 OFAF or OFOO Automatic current
_O1HTPR HTSSOP-16 -40°C~125°C 3CH 40V 200mA Hardware PWM No No configured by peripheral QM sharing via shunt
Q circuit resitor
) WD timer integrated to .
NSL21912 8-Bit ADC for trigger fail-safe; Automatic current
o o Analog & : el
_QIHTSXR HTSSOP-24 -40°C~125°C 12CH 20V 100mA UART PWM EEPROM pin voltage fall-safe state QM sharing via VS shunt
measurement configurable by resistor
EEPROM
WD timer integrated to
NSL21912FS Analog & 8-Bit ADC for trigger fail-safe; Automatic current
-QIHTSXR HTSSOP-24 -40°C~125°C ~ 12CH 20V 100mA UART PWM EEPROM pin voltage fail-safe state ASIL-B  sharing via VS shunt
measurement configurable by resistor
WD timer integrated to
NSL21916 20V / 40V P 8-BitADCfor . tiggerfal-eafe, Automatic current
_QIHTSAR HTSSOP-38 -40°C~125°C  16CH  forVBAT  100mA UART aog EEPROM  pinvoltage fail-safe state configurable - qm  sharing via VS shunt
Supply PWM measurement by EEPROM, resistor
OFAF or OFOO in
fail-safe state
WD timer integrated to
8 trigger fail-safe; .
NSL21916FS 20V / 40V 8-Bit ADC for . - Automatic current
QIHTSAR  HTSSOP-38 -40°C-125°C  16CH  forVBAT  100mA UART  ARMO&  EEPROM  pinvoltage falrsale Ste confburable sy g sharing via VS shunt
Supply measurement OFAF or OFOQ in resistor
fail-safe state
WD timer integrated to
. trigger fail-safe; q
NSL21924 20V / 40V 8-Bit ADC for ... 7 Automatic current
iroar HTSSOP38 40C-125C  24CH  forVBAT ~ 100mA UART  A1a09&  EEpROM  pinvoltage  TSale state configurable o gharing via VS shunt
Q Supply measurement OFAF or OFOQ in resistor
fail-safe state
WD timer integrated to
NSL21924FS 20V / 40V Analog & 8-Bit ADC for . _lrigger fail-safe; Automatic current
QIHTSAR  HTSSOP-38 -40°C-125°C  24CH  forVBAT  100mA UART VS EEPROM  pinvoliage fai-safe Staégaonf'gurab'e ASIL-B sharing via V'S shunt
Supply measurement OFAF or OFOG in resistor
fail-safe state
WD timer integrated to
trigger fail-safe;
NSL237161A fail-safe state configurable
X _40°C~125° No s} Configurable thermal
-Q1QAMR QFN32-5x6 -40°C~125°C 16CH 20V 100mA CAN PHY PWM oTP by OTP; QM derating
OFAF or OFOO in
fail-safe state
WD timer integrated to
trigger fail-safe;
NSL23716A ; )
Q1QAMR  QFN32:5x6 -40°C-125°C  16CH 20V 100mA CAN PHY PWM oTP No fail-safe St;%%grmgurable om Conﬁg:.jjrab:_e thermal
OFAF or OFOO in erating
fail-safe state
WD timer integrated to
_ trigger fail-safe;
NSL23716C QFN32-4x4 -40°C~125°C  16CH 20v 100mA CAN PHY PWM oTP No fail-safe state configurable om  Configurable thermal
-Q1QALR oTpP; derating
OFAF or OFOO in
fail-safe state
WD timer integrated to
trigger fail-safe;
NSL23716C i 3
QFN32-5x6 -40°C~125°C 16CH 20V 100mA CAN PHY PWM oTP No fail-safe state conﬂgurable oM Configurable thermal
-Q1QAMR by ; derating
OFAF or OFOO in
fail-safe state
WD timer integrated to
trigger fail-safe;
NSL23716D . :
1OALR  QFN32-4x4 -40°C~125°C  16CH 20V 100mA UART PWM oTP No fail-safe state configurable g\ Configurable thermal
-Q1Q. by OTP; derating
OFAF or OFOO in
fail-safe state
WD timer integrated to
trigger fail-safe;
NSL23716D ' )
.5x6 -40°C~125° fail-safe state configurable Configurable thermal
Q1QAMR QFN32-5x6 -40°C~125°C 16CH 20V 100mA UART PWM oTP No b gl QM derating
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Automotive 40V/450mA Single-channel Linear LED Driver NSL2161x

[\

@ Product introduction

NSL2161x is an automotive-qualified single-channel linear constant-current LED driver, and the device has 450mA output current capability.
NSL2161x adopts the latest linear constant-current architecture, featuring high constant-current accuracy and strong heat dissipation ability. In
addition, the device supports complete diagnostic protection functions, including LED open circuit, LED short circuit and single LED short
circuit, overtemperature protection, etc. NSL2161x supports multiple-chip FAULT pins in parallel to support diagnostic function requirements in

different applications.

@ Product feature

O Qualified for Automotive Gradel: Tj from-40 C-150 C

O 5V to 40V wide supply voltage range

O Single-channel high accuracy constant current with
PWM dimming

O 300mA/450mA output current capability for
NSL21611/NSL23610

@ Functional Block Diagram

5V-40V

NSL21610

AAARAA

@ Application

O Automatic thermal balancing between device and
external shunt resistor (NSL21610 only)

O Low dropout voltage : Max 350 mV at 100 mA

O EN control pin to enable/disable device for low
power operation

O Full protections and diagnostics

@ Package

O HMSOP-8

= ) - =~N=
:D /1 1\ - /O\

Automotive Automotive Automotive General automotive
rear lighting interior lighting exterior lighting body lighting
applications
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Automotive 40V Three-channel Linear LED Driver

N with Thermal Sharing Function NSL2163x

@ Product introduction

The NSL2163x is an automotive-qualified three-channel linear LED driver with a wide input voltage range of 5V~40V. Each channel can be
configured with an output current capacity of up to 200mA. External shunt resistors can be used to share the output current, reducing device
temperature rise. The device has a full range of diagnostic functions, including LED open circuit protection, LED GND short circuit protection,
and device overheat protection for “all off if one fails” or “others remain on if one fails” protection with the flexible configuration of the FAULT
bus. The device offers an EN pin version for low power consumption.

@ Product feature

O Qualified for Automotive Grade 1: Tj from-40 C-150 C O Automatic thermal balancing between device and
O Wide input voltage range of 5V~40V external shunt resistors
O Three high accuracy constant current channels O Low dropout voltage: 450mV maximum at 100mA
O Output current capacity of 200mA per channel O Full protections and diagnostics
O Individual current setting and PWM dimming control per channel O EN pin version available for low power consumption
(NSL21631)

@ Functional Block Diagram @ Package

O HTSSOP-16

NSL21630

SHUNTL [ |

Thermal
ouT2
Pad L]

o
Q
3
@
=
<
QD
)
QD
«Q
D
3
(9]
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@ Application
- — - O -
- —
— — - ~
Automotive Automotive General automotive
rear lighting exterior lighting body lighting

applications
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Automotive 20V 12-channel Linear LED Driver NSL21912

[\

@ Product introduction

NSL21912 is an automotive high-side LED driver with a supply voltage range of 3.8V to 20V and a current output capability of 100mA per
channel. The device supports 2-bit global and 6-bit individual current settings, and flexible 12-bit PWM dimming.

NSL21912 features a low dropout voltage requirement (700mV Max.@50mA) and supports automatic thermal sharing via VS shunt resistors,
providing excellent thermal performance. NSL21912 supports multiple regulations along with LED open-circuit, short-to-ground, and single
LED short-circuit diagnostics. It integrates a configurable watchdog and programmable EEPROM, allowing NSL21912 to flexibly configure

fail-safe mode for different applications when the MCU connection is lost.

NSL21912 supports the UART-based digital interface for a wide range of control and diagnostic features, with a maximum of 16 NSL21912

devices on a single bus.

@ Product feature

O Qualified for Automotive Grade 1: Tj from -40 C to 150 C
O 3.8V~20V supply voltage range
O 12-channel high side current sources

O 100mA output current capacity per channel

O 12-bit independent PWM dimming

O Low dropout voltage 700mV max. at 50mA

@ Functional Block Diagram

= NSL21912 D%N—’J—
__CANH | canXCVR — L T [peste Ii I:
ToanL | (ovtona) | ono —| : : j%ﬂ—’:'—
— =
FAULT I 1 N 3
. : : oy .‘ .‘
From DC/DC 1 | j&ﬂ_ﬂ_
I 1 [—jours "“ .:
ESH : : [—jour "\: ’::
ADDR2 || 1 ) IR I&‘ I 3
—ADDRL : ! [pourz .: '::
1 N Ny
ADDRO E |_ e _ 4 oUTL I‘\ I\n
REF @ Ifi I N
R 2 2
% v
@ Application
- - ~ O -~
- - -— -—
— — - ~
Automotive Automotive General automotive
rear lighting exterior lighting body lighting

applications

O Automatic thermal sharing via VS shunt resistor
(NOVOSENSE patent)

O UART-based communcation interface(up to 2Mbps)

O Configurable LED open and LED short detect threshold

O Full protections and diagnostics

@ Package

O HTSSOP24
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Automotive 16-channel Linear LED Driver NSL23716x

[\

@ Product introduction

The NSL23716 is a 16-channel low-side LED driver that provides a maximum output current of 200mA per channel and is available in both
CAN differential and UART versions, where the CAN differential interface can maximize the simplification of the BOM and provide customers

with a lower system cost solution.

@ Product feature

O Qualified for Automotive Grade 1: Tj from -40 C to 150 C O UART interface (NSL23716D)

O 3.6 Vto 20 V wide supply voltage range O CAN compatible differential interface (NSL23716A/C)
O 16-channel low side current sink O Up to 2 Mbps data rate

O Cascade up to 16 ICs to support up to 256 channels O 3.3V VCC(NSL23716A) and 5.0V VCC(NSL23716C/D)
O 100mA output current capacity per channel O Internal OTP and supports programmable Fail Safe

O 12-bit independent PWM dimming per channel mode.

O Low dropout voltage 1000mV max. at 100mA O Full protections and diagnostics

@ Functional Block Diagram @ Package

O QFN32-5x6, OFN32-4x4

Batte:y
Tle 1] HBE LBE
T peo] T I
= = = VS LED1 LED16 VS LED1 LED16
D LED DRIVER LED DRIVER
DATA+ DATA+
| DATA- | DATA-
TX| | X CAN J_ 1_
L Mcu Transceiver
RX RX
Control Board LED Board
@ Application
- —
- —
Automotive Automotive General automotive
rear lighting exterior lighting body lighting
applications
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Automotive 16/24-channel Linear LED Driver NSL21916/24

[\

@ Product introduction

NSL21916/24 is a 16/24-channel high-side LED driver that controls the output channels individually with up to 100 mA current capability for
each channel. 2-bit global, 6-bit individual current setting and 12-bit PWM dimming can be used to adjust the LED brightness flexibly.

NSL21916/24 supports multiple regulation with LED open-circuit, short-to-ground, and single LED short-circuit diagnostics. The device also
integrates a configurable watchdog which automatically sets failsafe states when the MCU connection is lost. With programmable EEPROM,
NSL21916/24 can flexibly be set for different applications.

NSL21916/24 features a UART protocol-based communication interface, supporting up to 2 Mbps data rate.

@ Product feature

O Qualified for Automotive Grade 1: Tj from -40 C to 150 C

O 16/24-channel high side current sources

O 100mA output current capacity per channel
O 12-bit independent PWM dimming

O Phase shift PWM dimming

O Low dropout voltage 600mV max. at 50mA

@ Functional Block Diagram

rx ——=5 | NSL21924

veo [ —f " T T T 1

—CANH_ | canXCVR

“CanL | (optional) &
TX |« TX ]
FAULT —]

DC/DC
Converter

j OUT0A ’ '
[ joute "‘ "‘
[ ourec "‘ ’

[ pourra "‘ "‘
3 3
[ jourre " "
[ jourc "‘ "‘
ADDR2 v

ADDRL

ADDRO

@ Application
- —
- —
- -—
- —
Automotive Automotive
rear lighting exterior lighting

=3

Automotive

ISD/ISC application

O Innovative thermal sharing characteristic based on a
single shunt resistor

O UART protocol-based communication interface,
supporting up to 2 Mbps data rate

O Configurable LED open and LED short detect threshold

O Full protections and diagnostics

@ Package

O HTSSOP38

- ~

General automotive

body lighting
applications
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Boost Controller

Supply
Ambient Converter Power FET Number of Voltage Switching Conl'mtwur;lcatlon Protections Package Application
Temperature Topology Channels Range | Frequency nterrace Diagnostic

NSL31682-Q1QAKR  -40°C~125°C  Boost, Sepic = External 5-65V | 100k~1MHz ?gg;\tj@% QFN-32 Heeft')ag‘p'
NSL31682-QIHTSDR  -40°C ~125°C  Boost, Sepic = External 2 5-65V  100k~1MHz SpI ?ggml\_’vo/ HTSSOP32 Heaﬁl'fg’p'
NSL31682S-Q1QAKR  -40°C ~125°C  Boost, Sepic = External 2 5-65V | 100k~1MHz SpI ?gg’lmg‘g QFN-32 Heiﬂ')ag‘p'
NSL31682S-QIHTSDR -40°C~125°C  Boost, Sepic ~ External 2 5-65V  100k~1MHz SpI ?ggml‘_"’o/ HTSSOP32 He""Adl'Daé"p'

Buck LED Driver

- Supply Output . -
OPN Ambient Converter | Power | Number of Voltage Channel S_wnchlng DG CorTllrrlgr?laccaétlo
Temperature | Topology FET EQNES Range |Current Max. Frequency

Protections & -
i i Pack Application

Open/Short/

NSL31520-_j5oc _195°C  Buck  Internal 2 45-65V  16A  100k-22MHz An3od SPI TWITSDIUVLO/ HTssopg2 Teadiamp,
QIHTSCR &PWM ADB
COMP OV
Open/Short/
NSL31520- jgec _325°C  Buck  Internal 2 45-65V  16A  100k-2.2MHz ~nalog SPI TW/TSD/UVLO/  HTSsop32 Headlamp,
QLHTSDR &PWM COMP OV A3

LED Matrix Manager

i i Supply | Channel- Output " :
OPN Ambient Function | Number of | y5ita0e | Channel Channel COTTL‘#'C&‘“O” ntettaceliv Bl INRIOECoNSIE Package | Application
Temperature Safety Channels Max. | voltage Max | Current Max. NIENace aud rate Diagnostic

) Open/Short/ ADB, Turn
gfhgﬁ?' 40°C~125°C  ASIL-B 16 62v 20v 1.5A UART fix 200K.  Yes single LED Short/ HLQFP48L  Indicator,
TW/TSD/UVLO Welcome light
. Open/Short/ ADB, Turn
DLIONAAT a0 ~125°C  ASILB 16 62v 20v 15A UART Jexible  Yes Single LED Short/ HLQFP48L _ Indicator,
Q1HQ! : TW/TSD/UVLO Welcome light
X Open/Short/ ADB, Turn
Nf:“':iﬁ;' 40°C~125°C  ASIL-B 16 62V 20V 1.5A UART fix 500k, | No  Single LED Short/ HLQFP48L _ Indicator,
Q1HQ TW/TSD/UVLO Welcome light
Open/Short/ ADB, Turn
NSL31665A- 4qoc ~125°C  AsIL-B 16 62v 20v 1.5A UART Jlexible  No  Single LED Short/ HLQFP48L _ Indicaor,
QLHQFAR 0.2~1M TWITSD/UVLO Welcome light
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Automotive 65V Dual-Channel Constant-Voltage Boost Controller NSL31682

[\

@ Product introduction

The NSL31682 is a dual-channel constant-voltage boost controller designed for pre-stage power supply in automotive headlamp systems. It
supports either independent dual-channel operation or dual-phase interleaved mode. With an SPI interface and programmable configuration, it
optimizes the power architecture to meet multi-channel, high-power LED driving requirements.

The device integrates soft-start, spread spectrum control, and comprehensive diagnostics and protections to enhance system stability and EMI
performance. In addition, Limp Home and Standalone operation modes are supported to ensure safe and reliable headlamp operation under
fault conditions.

@ Product feature

O AEC-Q100 Grade 1 automotive qualified, operating O Supports Standalone operation mode in case of power-up

temperature -40°C to 125°C communication failure for safer system design
O Wide input voltage range: 5V to 65V O Supports both hardware and software Limp Home operation
O Switching frequency range: 100kHz — 1MHz modes for flexible configuration
O SPI digital communication interface O Enhanced UVLO diagnostic mechanism, compatible with
O High precision constant-voltage output with +2% accuracy lower transient supply voltage
O Integrated diagnostics and protections: current limit,

over-voltage, short-circuit, thermal, and under-voltage

protection
@ Functional Block Diagram @ Package

O QFN-32, HTSSOP-32
wn En
Channelt
vee wwo

Enable GATE1

ISP1
ISNL
RT

Siope
compensation

Frequency
Set

FLT28/ FBL/OV1

SYNC

COMPL

o
(o]
3
()
=
<
Q
)
QD
«Q
()
3
()
=

Fault Logic
Setting/Enable output

FLT1B &Protection input PGND

GATE2

ISP2

qa — Channel2 ISN2
spl Digital Logic

Interface £B20%

comp2

r! AGND

@ Application

Automotive ADB headlight

headlight systems
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Automotive 65V Dual-Channel Synchronous BUCK LED Driver NSL31520

[\

@ Product introduction

The NSL31520 is a dual-channel synchronous Buck LED driver designed for constant current driving requirements in automotive headlamp
systems. It supports up to 1.6A output per channel, making it suitable for matrix headlights, low/high beam lamps, and other high-power LED
applications. Featuring adaptive on-time control combined with an SPI interface and extensive programmable functions, the device enables
fast dynamic response and flexible configuration.

The NSL31520 supports both 10-bit analog dimming and PWM dimming, allowing flexible current adjustment to meet diverse lamp design
needs. Integrated spread spectrum further optimizes EMI performance. In addition, the device incorporates comprehensive diagnostic and
protection mechanisms and supports Limp Home and Standalone operation modes, ensuring safe headlamp operation even under fault
conditions or communication loss.

@ Product feature

O AEC-Q100 Grade 1 automotive qualified, operating O Dimming modes: analog / PWM dimming
temperature -40°C to 125°C O SPI communication interface with programmable diagnostics
O Wide input voltage range: 4.5V to 65V and fault protection
O Up to 1.6A output current per channel with optimized +4% O Integrated diagnostics and protections: open-circulit,
accuracy short-circuit, over-current, thermal, and under-voltage
O Switching frequency range: 100kHz — 2.2MHz protection
@ Functional Block Diagram @ Package

O HTSSOP32(TOP EP)
O HTSSOP32(Bottom EP)

Buck Channell

Bt BSTL
HE- o -
Digital L VINL
JHstm
oNDR—
Analog Bandgap
n Supply [ Reference

= |
V5A
Vee

Thermal
Sensor
LHI |%
PWML 2
UDIM1 E;
ADC

FLTB N BST2
Digital Logic:

CHIEN

PGND

csp1

CSN1

COMPL

VIN2

Buck
SCKE——{>— [ Channel2 PoND

SPI
Interface

csp2

CsN2

Channel2 signal

— COMP2

@ Application
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Automotive Matrix Front and Turn and Daytime
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Automotive 16-Channel LED Matrix Manager NSL31664/31665

[\

@ Product introduction

The NSL31664/31665 are highly integrated LED matrix managers designed for automotive headlamp systems, supporting 16-channel
pixel-level independent control to enable dynamic ADB lighting solutions. The devices integrate bypass switches, 10-bit PWM dimming, phase
control, and programmable slew rate adjustment, enabling adaptive beam shaping and refined lighting effects.

In addition, the NSL31664/31665 incorporate ADC, current and temperature monitoring, EEPROM storage, and multiple diagnostic features,
enhancing system stability and lamp-to-lamp consistency. With LVDS synchronization, UART communication, and EMI optimization, the
devices meet higher requirements for safety and system compatibility.

@ Product feature

O AEC-Q100 Grade 1 automotive qualified, operating O Clock synchronization: internal oscillator + LVDS transceiver
temperature -40°C to 125°C O Comprehensive protection and diagnostics: LED open/short
O  Supports ASIL B functional safety applications detection and protection, single LED short detection, fault
O Communication: UART reporting, thermal warning
O 10-bit PWM dimming accuracy O Supports Flexible UART mode to reduce clock accuracy
O Integrated 10-bit ADC and MTP requirements
@ Functional Block Diagram @ Package
O HLQFP48L

rse—— - oo T LED4

CPTOP —2.——“ LEDS
o] —# LED12
evel

PR Love [Sewrae ol RESE
CPTOP =29
——#l LED7
—l LED11

Level =
i shiter M "W LED1S
LED2

PT(
cpror - LeDs

o= 1 LED1O

MTP Registers
(only in NSL31664)

ADDR2 ——

ADDR3 I

>
4 LED14

LED1A

RX

CPTOP i LEDSA
i =
Level o
H

J LED13A

cikn

LEDIK
W LEDSK
1 LEDOK
1 LED13K

CLK_L

=B
ADCL &
ADC2 §

ADDR1/0 I

o
(o]
3
()
=
<
Q
)
QD
«Q
()
3
()
=

LEDIK—» 1 cp_ToP

LED16 — " cp_soT
Die temp ——»-

CSINC I

N
# GND
d

VDDK VDD SYNC

@ Application
: [N N ] Y ' 4
D e -&
Automotive High-brightness ADB or glare-free Sequential Animated daytime
headlight systems LED matrix systems high beam turn lights running lights
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MCU+Driver

Rating Package Ot OFEEUi Drive Current Nun1ber i Core SRAM | Flash Interface Integration Level
Voltage Temperature rive Channels

. N . Three-Phase 3-Phase Arm® MCU+LDO+LIN+
NSUC1602-Q0QAERC  Automotive  QFN40 5.5V~28V -40°C~150°C  pre.Driver  BLDC Pre-Driver Cortex®-M3 4KB  64KB  LIN, SPI BT
i o oc Three-Phase 3-Phase Arm® MCU+LDO+LIN+
NSUC1602-Q0QAERK  Automotive  QFN40 5.5V~28V -40°C-150°C. TS BLDC Pre-Driver Cortex@-M3 | 4KB | 64KB LIN, SPI Pre-Driver
) o . <1.8A 4-channel Arm® MCU+LDO+LIN+
NSUC1610-Q1QNR  Automotive ~ QFN32 5.5V~18V -40°C~150°C half-bridge driver Cortex®-M3 ~ 4KB  64KB  LIN, SPI MOSFET
5.5v~28V
) (supports direct power . N ~500mA 4-channel Arm® LIN, SPI, SSI,  MCU+LDO+LIN+
NSUC1612-Q1QAKR  Automotive ~ QFN32 supply from 12V -40°C~125°C (NSUC16128)  hal-bridge diver  Cortex®-M3 2KB  32KB  FlexCAN MOSFET
automotive battery)
5.5V~28V
. (supports direct power . . <500mA 4-channel Arm® LIN, SPI, SSI,  MCU+LDO+LIN+
NSUC1612B-Q1HTSXR Automotive HTSSOP24 supply.from 12V -40°C~125°C (NSUC1612B)  half-bridge driver Cortex®-M3 2KB 32KB FlexCAN MOSEET
automotive battery)
) ., . 3-channel Arm® LIN, SPI, SSI,  MCU+LDO+LIN+
NSUC1612E-Q1QAKR  Automotive ~ QFN32 5.5V~28V -40°C~125°C <2.1A half-bridge driver Cortex@-M3 ~ 2KB  32KB |~ pioican MOSFET
. . . 3-channel Arm® LIN, SPI, SSI,  MCU+LDO+LIN+
NSUC1612E-Q1QAKR  Automotive ~ QFN32 5.5V~28V -40°C~125°C <21A half-bridge driver Cortex®M3 ~ 2KB  32KB ' AN MOSFET
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NSUC1612 Series: Fully Integrated Embedded Motor Driver IC

€ Product introduction

The NSUC1612 is an ARM MCU with integrated 4/3 half-bridge drivers to control low-power DC motors. It can drive DC brushed
motors, brush-less motors, stepper motors, etc. And it is widely used in the automotive markets. The chip conforms to the AEC-Q100
standard, and its junction temperature can support up to 150°C. Also, it is integrated with over-voltage protection function, and the LIN
pin can support -40V~40V, BVDD pin can support -0.3~40V. The core of the chip is Cortex-M3 based on the ARM instruction set. The
core adopts Harvard structure and uses independent data bus and address bus, which can improve the efficiency of getting address

and data.

& Product feature

O ARM Cortex-M3 32bit core O Two 16-bit timers i
O 32KBytes Flash, 2KBytes SRAM, 2KBytes EEPROM O One window watchdog c.g
O 15K ROM Integrated Bootloader compliance to UDS O One digital watchdog o
O 32MHz high precision oscillator with PLL O Four half bridges of outputs Q-
O 35KHz Low power and low speed clock O Six enhanced PWM(16 bit) output %-
O Operating voltage 5.5V~28V O One 5V output ALDO
O One 12-bit high precision ADC O Two temperature sensors
O Two 8-hit current-limiting DACs O Four working modes: active, retention, idle and sleep mode
O Built-in Back-EMF Comparator (BEMFC) O Sleeping power consumption is less than 50 uA with all range
O One SPI/SSI supports 3 lines / 4 lines(master & slave) of temperature
O One LINUART peripheral o AEC - Q100 Grade 1 reliability standard
O LIN PHY module supports LIN2.2 & SAE-J2602 O ROHS & REACH
O One FlexCAN
@ Functional block diagram € Package
g
O QFN32 (5mmx5mm) , HTSSOP24 g
<
[ ] _ o 5
_: Pwmz |- i g
] mvs - CICICI ®
e BN ST ] oo g
. FsyS [ Diagnosis Protection | — I%
2K Byte EEPROM internal
o= 3 AT
mle_mce 4] inTereace | LIN PHY
[seo | [Digawaioeg - ]

& Application
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Automotive Automotive Automotive air DC brush-less DC brush Stepper motor Automotive +
water valve expansion valve conditioning actuators motor control motor control control Smart Actuators
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NSUC1610: Motor Driver IC for Automotive Electronic Actuators

@ Product introduction

The NSUC1610 is an application-specific processor integrated with four half-bridge drivers, designed to control low-power DC motors. It
is capable of driving brushed DC motors, brushless DC motors, stepper motors, and more, with widespread applications in the
automotive sector. The chip complies with the AEC-Q100 standard, with a maximum junction temperature of 175°C. It also features
over-voltage protection, with the LIN port supporting a voltage range of -40V to 40V, and the BVDD pin supporting a voltage range of
-0.3V to 40V. The core of the chip is based on the ARM Cortex-M3 architecture, which utilizes a Harvard structure with separate data
and address buses, improving the efficiency of data and address signal transmission.

€ Product feature

O ARM Cortex-M3 32bit core O Three 16-bit input capture module i
O 64KBytes Flash, 4KBytes SRAM, 512 Bytes EEPROM O Two 16-bit timer c.g
O 32MHz high precision oscillator O One window watchdog D
O 35KHz Low power and low speed clock O One digital watchdog Q-
O Operating voltage 5.5V~18V O Four output half bridge %-
O One 12-bit high precision ADC O Four enhanced PWM output

O Two 8-bit current-limiting DAC O Sleeping power consumption is less than 50 uA with all

O Three rapid reverse voltage comparator BEMFC range of temperature

O One SPI communication support 3 line / 4 line O The junction temperature supports up to 175°C,

O One UART peripheral meeting AEC - Q100 Grade 0 reliability standard

O LIN PHY module support LIN2.2 communication O ROHS

@ Functional block diagram & Package

O OFN32 5mm x5mm

Power Management szBipvivo_ [ 4xMOUT D
Rt 2P (B Mostet HalbBridges @
128it PWM2 -
12Bit PWM3_ | | | | I g
Arw [si2veerron |
| Debug Cortex-M3 1 EEMECH V-sense | Q
— = ICIC I S
SRR BEMFC2__ | | >
NvIC );:
® e Q
8Bit DAC1 I Sense. @ D
| Chg-Pumy
sz ew | FYS pizs | Py 5
Main OSC Reduction ) 0]
o
Ae2APe =

= Faclk
A 0SC

1
| S—
UN_UART
i [ capcom | 165(1’ er0

PWN_10 vardios [ seiTimen | Io
[~ Chamneio | o<

[oseictmens | 2
[ Channeir | o8

wichoog Chamnelz | .| Lu]
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Automotive low power Automotive Automotive air DC brush-less DC brush Stepper +
water pump water valve conditioning outlet actuator motor control motor control motor control
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NSUC1602: Embedded Motor Driver IC with Integrated Pre-Driver

€ Product introduction

NSUC1602 is an application-specific processor integrated with 3-phase BLDC gate pre-drivers, designed for controlling three-phase
BLDC motors. It supports both FOC and Six-Step commutation for sensored and sensorless modes. This chip is widely used in
automotive applications such as water pumps and cooling fans. The chip conforms to the AEC-Q100 standard, with a maximum junction
temperature of 175°C. It also features over-voltage protection, with the LIN port supporting a voltage range of -40V to 40V, and the
BVDD pin supporting a voltage range of -0.3V to 40V. The chip’s core is based on the ARM Cortex-M3 architecture, utilizing a Harvard
structure with separate data and address buses, which enhances the efficiency of data and address signal transmission.

€ Product feature

O ARM Cortex-M3 32bit core O Two 16-bit timers
O 64KBytes Flash, 4KBytes SRAM, 1.5KBytes NVRAM O One window watchdog g_('an
O 48MHz high precision oscillator O One digital watchdog s?_>
O 35KHz Low power and low speed clock O Three phase PreDriver output (GDU) 9
O Operating voltage 5.5V~28V O Six channels enhanced EPWM output %-
O One 12-bit high precision ADC with 2MSPS O One high voltage GPIO with PWMIO
O One 8-bit DAC and Comparator for hardware O One 5V output ALDO
overcurrent protection O Two temperature sensors
O Three rapid reverse voltage comparators (BEMFC) O Four working modes: work, retention, idle and sleep mode
O One SPI communication support 3 line / 4 line O AEC-Q100 Grade 0 reliability standard
O Two LIN UART peripherals O ROHS
O LIN PHY module support LIN 2.2 communication
€ Functional block diagram € Package
O OFN40
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MCU+Lighting

OPN Rating Package CrpziEiing Opere%tmg Drive Current __Number i Core SRAM | Flash Interface Integration Level
Voltage Temperature Drive Channels

- 64mA per 4-Channel Arm® MCU+LDO+LIN+
NSUCIS00-QIASPR s tomotive  HSOPS 6V~28V -40°C~125°C Channpe| LED Driver  Cortex®-M3 2KB  32KB LIN LED Driver
N 1500-Q1QBGR . 64mA per 4-Channel Arm® MCU+LDO+LIN+
SUCIS00QIQBER s omotive  QFN24 6V~28V -40°C~125°C Chann% LED Driver  Cortex®-M3 2KB  32KB LIN LED Driver
- 64mA per 4-Channel Arm® MCU+LDO+LIN+
NSUCISOOQISER - avtomotve  sOP-8 6v~-28v 40C125C Channe LED Driver  Cortex®-M3 ~2KB  32KB LIN LED Driver
X . . 64mA per 27-Channel Arm® MCU+LDO+CAN+
NSUC1527C Automotive  QFN56 5.5V~28V -40°C~125°C channel LED Driver | Cortex®-M3 16KB  128KB  CANFD LED Driver
. 64mA per 27-Channel Arm® MCU+LDO+LIN+
NSUC1527L Automotive  QFN56 5.5V~28V -40°C-125°C  channel LED Driver  Cortex®-M3 16KB  128KB LIN LED Driver
) 64mA per 27-Channel Arm® MCU+LDO+UART+
NSUC1527U Automotive  QFN56 5.5V~28V -40°C~125°C . Ghannel LED Driver  Cortex®M3 16KB  128KB UART LED Driver
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NSUC1500: Single-RGB Ambient Light Driver IC

€ Product introduction

The NSUC1500 is an ARM Cortex-M3 based MCU integrated with four LED drivers, designed for controlling RGB (or RGBW) ambient
lighting. It features a 32-bit microcontroller with 32KB Flash, 2KB EEPROM, 15KB ROM, LDO, and a LIN transceiver that supports LIN
auto-addressing. The chip also supports UDS software upgrades using ROM code, eliminating the need to occupy Flash memory
space. Additionally, the NSUC1500 includes four 16-bit EPWM channels, each running at a clock speed of 32MHz, with each LED
driver channel capable of supplying up to 64mA of current. For temperature compensation and PN junction voltage management, the
chip integrates a temperature sensor and voltage sensing circuitry, which can be sampled by the ADC. By obtaining the differential
forward voltage of the RGB LEDs through the ADC, the chip effectively compensates for the full range of temperature variations and
long-term drift of the LEDs.

€ Product feature

O O0OO0OO0OO0OO0OO0OO0OO0O0

o O

ARM Cortex - M3 32bit core

32KBytes Flash(ECC), 2KBytes EEPROM(ECC)
2KBytes SRAM, 512B data RAM, 512Bytes NVR(ECC)
32MHz high precision oscillator

35KHz Low power and low speed clock

PLL with wide band(Up to 32MHz)

6V to 28V wide supply voltage range

One 12 - bit high precision ADC

4 high - precision LED drivers with currents up to 64mA
LIN PHY & LINUART Controller supports LIN 2.x and
SAE J2602

Four enhanced PWM(16 bits) output for LED

Two 16 bits General Timers

€ Functional block diagram

| — = 1Hvo
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€ Application
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O One digital watchdog and one window watchdog

O One SPI(Master) and One SSI(Slave) supports 4 or
3 wires communication

O Frequency spread spectrum (internal clock)

O Full protections and diagnostics:

Fault of LIN interface

Fault of RGB

Fault of voltage supply

Thermal shutdown

Support UDS boot loader in ROM

QFN-24 / SOP8 / HSOP8

AEC - Q100 Grade 1

ROHS & Reach

o OO0 O

€ Package
O QFN-24, SOP-8, HSOP-8
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NSUC1527X: Multi-RGB Ambient Light Driver IC

€ Product introduction

The NSUC1527X is an ARM MCU with integrated 27 LED drivers to control RGB ambient light. It provides an integrated 32-bit
micro-controller with 128KB memory, 16KB SRAM. It is integrated with current sources which can be controlled by a 16bit PWM. Each
driver can be used to drive external loads with currents up to 64mA. Additionally, the chip integrates a dual-channel scan chain
internally to support timedivision multiplexing. For fault detection, temperature compensation, and power management, it is integrated
temperature sensor and voltage sensing circuitry which can be sampled by ADC. Furthermore, with the ADC getting the differential
measurement of the forward voltage which can implement effective compensation for different led temperature and ageing.

¢ Product feature

O ARM Cortex-M3 32bit core O CAN bus/LIN bus
O 128KBytes Flash(ECC) O 16 bits PWM output for LED
O 16KBytes SRAM, 4KBytes NVR(ECC) o Frequency spread spectrum (internal clock)
O 72MHz high precision oscillator o Full protections and diagnostics:
O 35kHz Low power and low speed clock Fault of RGB
O 5.5V to 28 V wide supply voltage range Fault of voltage supply
O 72MHz PLL frequency Fault of SCAN chain
O Two 12-bit high precision ADC- 27 high-precision current mode Thermal shutdown
O LED drivers with currents up to 64mA O QFN-56
O Dual-Channel time-Division multiplexing with internal SCAN chain o AEC - Q100 Grade 1
O Triple-Channel time-Division multiplexing with external MOSFETs O ROHS & Reach
€ Functional block diagram & Package
O QFN56

GPIOO

@ Application
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General-Purpose Low-Power High-Performance
Microcontroller(MCU)

Rating Package Qualification CEEELIE OEEEE Core Interface Integration Level
Voltage Temperature

NSUC1700-Q1QFHR Automotive LQFP48 Automotive 2.7V~5.5V -40°C~125°C Arm® Cortex®-M3  [12C, SPI, LIN UART, FlexCAN

‘ -

T el

General-Purpose Low-
Power High-Performance
Microcontroller




NSUC1700: General-Purpose Low-Voltage Microcontroller (MCU)

@ Product introduction

The NSUC1700 is a general-purpose microcontroller integrated with automotive-grade peripherals such as CAN controller and LIN
Uart. It also features proprietary enhanced PWM modules specialized for motor control, enabling applications in automotive compres-
sors, brushed DC motors, brushless DC motors, and stepper motors. In addition, it supports other vehicle subsystems such as body
control and thermal management, making it highly suitable for new energy vehicle applications.

Manufactured with advanced process technology, the chip supports junction temperatures up to 150 °C and complies with the

AEC-Q100 Grade 1 automotive reliability standard. It adopts an ARM Cortex-M3 32-bit core with independent data and address buses,
enhancing efficiency for instruction fetch and data access.

€ Product feature

(2]
O ARM Cortex-M3 32-bit core O 1LINUART module ‘?_,
O 128 KBytes Flash (ECC) O 2*16-bit timers 9
O 16 KBytes SRAM (ECC) O 1 window watchdog g.
O 4 KBytes NVR (ECC) O 1 digital watchdog
O 32 MHz high precision oscillator (supporting PLL-Phase-Locked O 1 IP)C communication interface
Loop) O 6 enhanced PWM (EPWM) outputs
O 35 KHz low power and low speed clock O 1 FlexCAN controller
O Operating voltage: 2.7V ~5.5V O 1*1.5V LDO (not for external output)
O PLL supports up to 72 MHz O Three operating modes: active, idle, sleep
O 2*12-bit high precision 1.8 MSPS ADC O Sleep power consumption is less than 50 uA with all range
O 4*8-bit DAC of temperature
O 4 analog comparators (COMP) O AEC-Q100 reliability standard
O 2 SPlinterfaces (supporting 3-line / 4-line SPI communication) O ROHS
€ Functional block diagram ¢ Package

O LOFP48 9mm x 9mm
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Real-time Microcontroller

(MCU)/DSP




Real-time Microcontroller(MCU)/DSP

. Frequency 12bit ADC 12bit ADC- 12bit ADC | Temperature
L2 i SPUM (€1 | HEPWM <) CUNEEE RED (R SRl [RErge (),
200 14 4 2 15

gg?:(g’;{; Hopze> Industrial  LQFP80  Cortex-M7 mMMATH 256KB, ECC 4.375M -40°C~105°C
NSB0ORT1025- _

DOFEY2 Industrial  LQFP64 Cortex-M7  mMATH 200  256KB, ECC 14 4 2 4375M 15 -40°C~105°C
NS800RT1025- _

DOFFY2 Industrial  LQFP48  Cortex-M7  mMATH 200  256KB, ECC 14 4 2 4375M 13 -40°C~105°C
NSB0ORT1025-

QIHQECY Automotive HLQFP8O Cortex-M7 — mMATH 200  256KB, ECC 14 4 2 4375M 15 -40°C~125°C
(Nigfgsg\(lozs- Automotive HLQFP64 Cortex-M7 — mMATH 200  256KB, ECC 14 4 2 4375M 15 -40°C~125°C
(Nﬁﬁ((’goFRFTYlozs' Automotive HLQFP48 Cortex-M7 — mMATH 200  256KB, ECC 14 4 2 4375M 13 -40°C~125°C
gg?:céo?znoss- Industrial  LQFP80  Cortex-M7  mMATH 200  256KB, ECC 14 4 2 4375M 15 -40°C~105°C
ggﬁ?@”“s' Industrial ~ LQFP64 Cortex-M7  mMATH 200  256KB, ECC 14 4 2 4375M 13 -40°C~105°C
giﬁgfg&ow Automotive HLQFP8O Cortex-M7 ~ mMATH 200  256KB, ECC 14 4 2 4.375M 15 -40°C~125°C
g?goQOEE'I'YlOBS- Automotive HLQFP64 Cortex-M7 — mMATH 200 256KB, ECC 14 4 2 4375M 13 -40°C~125°C
ggﬁ?\g“%’ Industrial  LQFP64 Cortex-M7 ~ mMATH 200  128KB, ECC 14 2 2 4.375M 20 -40°C~105°C
gg?:%%RzTnss- Industial ~ LQFP48  Cortex-M7 ~ mMATH 200  128KB, ECC 14 2 2 4.375M 16 -40°C~105°C
gg’f\lolffz“l%' Industrial  QFN48  Cortex-M7  mMATH 200  128KB,ECC 14 2 2 4375M 16 40°C~105°C
gg?\?gs;“%' Industrial ~ QFN32 | Cortex-M7  mMATH 200  128KB, ECC 14 2 2 4375M 10 -40°C~105°C
NS800RT1137-

DOFEY2 Industrial  LQFP64 Cortex-M7 — mMATH 200  256KB, ECC 14 2 2 4375M 20 -40°C~105°C
ggiog;nlsr Industrial ~ LQFP48  Cortex-M7  mMATH 200  256KB, ECC 14 2 2 4375M 16 -40°C~105°C
gg?\logfg ST ndustial  QFN48  Cortex-M7  mMATH 200  256KB, ECC 14 2 2 4.375M 16 -40°C~105°C
gg&ls\loeosgllsr Industrial  QFN32  Cortex-M7 = mMATH 200  256KB,ECC 14 2 2 4375M 10 40°C~105°C
(Ngia(gg&lss- Automotive HLQFP8O Cortex:M7  mMATH 200  128KB, ECC 14 4 2 4375M 20 -40°C~125°C
NSB0ORT1155-

QIHQFEY Automotive HLQFP64 = Cortex-M7 MMATH 200 128KB, ECC 14 4 2 4.375M 20 -40°C~125°C
NSB0ORT1155- ,

QIHOFFY Automotive HLQFP48 Cortex:M7 — mMATH 200  128KB, ECC 14 4 2 4.375M 17 -40°C~125°C
NSB00RT1155- , o
QIONGY Automotive QFN32 | CortexM7 — mMATH 200  128KB, ECC 14 4 2 4.375M 10 -40°C~125°C
ggﬁ?&;ﬂm' Industrial  LQFP80 Cortex-M7  mMATH 200  256KB, ECC 14 4 2 4.375M 17 -40°C~105°C
NSB0ORT1157- . o
DOFEY2 Industial  LQFP64  Cortex-M7  mMATH 200 256KB, ECC 14 4 2 4.375M 20 -40°C~105°C
NS800RT1157- _

DOFFY2 Industial  LQFP48 Cortex-M7  mMATH 200  256KB, ECC 14 4 2 4.375M 20 -40°C~105°C
gg{la\‘ogs;nsr industial  QFN32  Cortex-M7 — mMATH 200 256KB, ECC 14 4 2 4375M 10 -40°C~105°C
NSB0ORT1157-

QiﬁOQOFCY 7 Automotive HLQFPSO Cortex-M7 — mMATH 200  256KB, ECC 14 4 2 4375M 20 -40°C~125°C
NSB00RT1157- ,

QIHQFEY Automotive HLQFP64 Cortex:M7 — mMATH 200  256KB, ECC 14 4 2 4.375M 20 -40°C~125°C
NSB0ORT1157- .

QIHOFFY Automotive HLQFP48 CortexM7 — mMATH 200  256KB, ECC 14 4 2 4.375M 17 -40°C~125°C
NS800RT1157- _

QLONGY Automotive QFN32  Cortex-M7  mMATH 200  256KB, ECC 14 4 2 4375M 10 -40°C~125°C

397



NS800RT3025-

12bit ADC 12bit ADC- 12bit ADC | Temperature
-unit Conversion Rate (sps) | -Channels | Range (°C)

o Industrial  LQFP80  Cortex-M7  eMATH 256KB, ECC 2 -40°C~105°C
ggioEofsz%' Industrial  LQFP64 Cortex-M7  eMATH 200 256KB, ECC 23 16 2 4 16 -40°C~105°C
ggaFo&Rszozs- Industrial  LQFP48  Cortex-M7  eMATH 200  256KB, ECC 19 16 2 4 14 -40°C~105°C
gﬁ(gfgf)%' Automotive HLQFP64 Cortex-M7 = eMATH 200 256KB, ECC 23 16 2 4 16 40°C~125°C
gﬁ(gg{sozs- Automotive HLQFP48 Cortex-M7  eMATH 200  256KB, ECC 19 16 2 4 14 -40°C~125°C
ggsFoBoYRszow- Industial  LQFP100 Cortex-M7 ~ eMATH 260 256KB, ECC 2 16 3 4 25 -40°C~105°C
gg?gf; 5037 \ndustrial  LQFPSO  Cortex-M7  eMATH 260  256KB, ECC 30 16 3 4 18 -40°C~-105°C
ggsFoEoYRszow- Industrial  LQFP64  Cortex-M7 =~ eMATH 260 256KB, ECC 23 16 3 4 16 -40°C~105°C
ggsFoFg(Rszoar Industrial  LQFP48  Cortex-M7 ~ eMATH 260 256KB, ECC 19 16 3 4 14 -40°C~105°C
gfﬁ(g"fgfow' Automotive HLQFP100 Cortex-M7 — eMATH 240  256KB, ECC 32 16 3 4 25 -40°C~125°C
gfg(gggfo” Automotive HLQFP64 Cortex-M7 — eMATH 240 256KB, ECC 23 16 3 4 16 40°C~125°C
giﬁ?ﬁg\fow' Automotive HLQFP48 Cortex-M7 = eMATH 240 256KB, ECC 19 16 3 4 14 -40°C~125°C
ggSF(/’SYRZEO?’Q' Industrial  LQFP128 Cortex-M7  eMATH 260  512KB, ECC 2 16 3 4 32 -40°C~105°C
géBFOBOfZTSO”’ Industrial  LQFP100 Cortex-M7  eMATH 260 512KB, ECC 32 16 3 4 25 -40°C~105°C
gg?%’f; 5039 |ndustrial LQFPBO  Cortex-M7  eMATH 260  512KB, ECC 30 16 3 4 18 -40°C~105°C
ESSFOEOYRZTS()”' Industrial  LQFP64 Cortex-M7  eMATH 260  512KB, ECC 23 16 3 4 16 -40°C~105°C
gﬁ(ggfosg- Automotive HLQFP100 CortexM7  eMATH 240 512KB, ECC 32 16 g 4 25 -40°C~125°C
gﬁ%}fgfosg' Automotive HLQFP64 Cortex-M7 — eMATH 240 512KB, ECC 23 16 3 4 16 -40°C~125°C
gg&;cgogTsom Industrial  LQFP100 Cortex-M7  eMATH 260 512KB, ECC 32 16 3 4 29 -40°C~105°C
ggsFoEoYRszon.g- Industrial  LQFP64 Cortex-M7  eMATH 260  512KB, ECC 23 16 3 4 16 -40°C~105°C
gfﬂ%fgfo“g' Automotive HLQFP100 Cortex-M7  eMATH 240 512KB, ECC 32 16 3 4 29 -40°C~125°C
gfﬁ%’?gfo‘w' Automotive HLQFP64 Cortex-M7  eMATH 240 512KB, ECC 23 16 3 4 16 -40°C~125°C
ga%oFoBRstms- Industrial HLQFP100 Cortex-M7 ?r}Mh//?;':'_'; 300 1°§3§|‘_36:ri‘3~ 15 16 2 4 14 -40°C~105°C
gﬁ%ogglzsms- Industrial  HLQFP176 Cortex-M7 anMA/I?J 300 1053:3;;%' 24 16 3 4 24 | -40°C~105°C
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NS800RT7374D-
DHQFOY2

NS800RT7374H-
DHQFOY2

NS800RT7374S-
DHQFBY2

NS800RT7374S-
DHQFOY2

NS800RT7377D-
Q1HQFOY

NS800RT7377S-
Q1HQFBY

NS800RT7377S-
QIHQFOY

NS800RT7379D-
DHQFOY2

NS800RT7379H-
DHQFOY2

NS800RT7379S-
DHQFBY2

NS800RT7379S-
DHQFOY2

NS800RT7P65D-
DHQFBY2

NS800RT7P65D-
DHQFOY2

NS800RT7P65D-
QIHQFBY

NS800RT7P65D-
Q1HQFOY

NS800RT7P65S-
DHQFBY2

NS800RT7P65S-
DHQFOY2

NS800RT7P65S-
QIHQFBY

NS800RT7P65S-
Q1HQFOY

Industrial

Industrial

Industrial

Industrial

Automotive

Automotive

Automotive

Industrial

Industrial

Industrial

Industrial

Industrial

Industrial

Automotive

Automotive

Industrial

Industrial

Automotive

Automotive

HLQFP176

HLQFP176

HLQFP100

HLQFP176

HLQFP176

HLQFP100

HLQFP176

HLQFP176

HLQFP176

HLQFP100

HLQFP176

HLQFP100

HLQFP176

HLQFP100

HLQFP176

HLQFP100

HLQFP176

HLQFP100

HLQFP176

Cortex-M7 x 2

Cortex-M7 x 2

Cortex-M7

Cortex-M7

Cortex-M7 x 2

Cortex-M7

Cortex-M7

Cortex-M7 x 2

Cortex-M7 x 2

Cortex-M7

Cortex-M7

Cortex-M7 x 2

Cortex-M7 x 2

Cortex-M7 x 2

Cortex-M7 x 2

Cortex-M7

Cortex-M7

Cortex-M7

Cortex-M7

eMATH+
MMATH(x2)

eMATH+
MMATH(x2)

eMATH+
mMATH

eMATH+
MMATH

eMATH+
MMATH(x2)

eMATH+
mMMATH

eMATH+
MMATH

eMATH+
MMATH(x2)

eMATH+
MMATH(x2)

eMATH+
mMATH

eMATH+
mMATH

eMATH+
MMATH(x2)

eMATH+
MMATH(x2)

eMATH+
MMATH(x2)

eMATH+
MMATH(x2)

eMATH+
mMMATH

eMATH+
mMMATH

eMATH+
mMATH

eMATH+
mMATH

400

400

400

400/300

400/300

400/300

400

400

400

400

400

400

400/300

400/300

400

400

400/300

400/300

512KB, ECC

512KB, ECC

512KB, ECC

512KB, ECC

1024KB, ECC,

Dual-bank

1024KB, ECC,

Dual-bank

1024KB, ECC,

Dual-bank

1024KB, ECC,

Dual-bank

1024KB, ECC,

Dual-bank

1024KB, ECC,

Dual-bank

1024KB, ECC,

Dual-bank

1024KB, ECC,

Dual-bank

1024KB, ECC,

Dual-bank

1024KB, ECC,

Dual-bank

1024KB, ECC,

Dual-bank

1024KB, ECC,

Dual-bank

1024KB, ECC,

Dual-bank

1024KB, ECC,

Dual-bank

1024KB, ECC,

Dual-bank
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36

24

24

24

24

24

24

36

24

24

36

36

36

36

36

36

36

36

32

16

16

16

16

16

16

32

16

16

32

32

32

32

32

32

32

32

24

14

24

24

14

24

24

24

14

24

24

35

24

35

24

85

24

35

12bit ADC- 12bit ADC | Temperature
Conversion Rate (sps) | -Channels | Range (°C)

-40°C~105°C

-40°C~105°C

-40°C~105°C

-40°C~105°C

-40°C~125°C

-40°C~125°C

-40°C~125°C

-40°C~105°C

-40°C~105°C

-40°C~105°C

-40°C~105°C

-40°C~105°C

-40°C~105°C

-40°C~125°C

-40°C~125°C

-40°C~105°C

-40°C~105°C

-40°C~125°C

-40°C~125°C
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NS800RT7374/7377/7379/7P65: High-Performance

Computational Real-time Microcontroller (MCU)/DSP

@ Product introduction

The NS800RT7374/7377/7379/7P65 is equipped with single or dual Cortex M7 core running at 300~400MHz, paired with our propri-
etary eMath floating-point math acceleration core, enabling rapid loop control and efficient real-time computational performance.
High-speed, high-precision ADCs, 100ps high-precision PWM, dedicated PWM event manager, and fast interaction with high-speed
comparators ensure precise control in every high-speed loop.

€ Product feature € Functional block diagram

O 300~400MHz single or dual Cortex M7 core with 32KB on-chip
cache each core

O eMATH supports various mathematical operations (floating-point

trigonometric functions, exponents, logarithms, square roots, etc.), T ()
filter acceleration (FIR, IIR, convolution, etc.), matrix calculations, p— %
and transformation function capabilities (iFFT, cFFT, etc.) g L P 6
O MMATH supports various mathematical operations (such as : T T g
floating-point trigonometric functions, exponents, logarithms, ; =)
square roots, etc.) e
O 512KB~1MB Flash (with ECC), 512~768KB SRAM (with ECC),
including 256~512KB TCM ==
O 2*32-channel DMA, with DMA support for UART 'm
O 3*12-bit ADCs, up to 4.375Mbps, with a maximum of 36 channels
O Up to 11*2 fast comparators
O 2*12-bit DACs
O Up to 36 PWM channels, 32 with 100ps high-precision PWM
O 7 high-speed capture pins, 6 QEP interfaces "
O Up to 6 CLB modules E-
O 16 Sigma-Delta filters : x:; p:
4 UARTS, 2 high-speed UARTs/hardware LIN interfaces, 2 e 55 3
O CAN-FD, 1 CAN 2.0, 312Cs, 4 SPIs, 1 QSPI, 1 EMIF external bus == b 5
O AES128/192/256 support, SHA-L/SHA-2 encryption capabilities S e z
O True random number generator support = g
O Secure boot support &
O IEC60730 safety certification planned %
O AEC-Q100 Grade 1 design compliant =
O 1S026262 ASIL-B and IEC61508 SIL2 design compliant
Available in industrial and automotive-grade variants
¢ Package
O HLQFP 176/100

Ca®

€ Application

<
y 2
Ve
s =2 $99 =
B €5, C m] @ .
= 2
Solar energy Renewable Servo AC inverters and On-board Air conditioning Telecommunications, +
energy storage controllers variable frequency chargers (OBC) compressor control and server power
drives supplies
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NS800RT5075/5049/5037/5039/3025: Mid-Range

Computational Real-time Microcontroller (MCU)/DSP

€ Product introduction
The NS800RT5075/5049/5037/5039/3025 is equipped with a Cortex M7 core running at 200~260MHz, paired with NOVOSENSE
proprietary eMath floating-point math acceleration core, enabling rapid loop control and efficient real-time computational performance.

High-speed, high-precision ADCs, 100ps high-precision PWM, dedicated PWM event manager, and fast interaction with high-speed
comparators ensure precise control in every high-speed loop.

€ Product feature @ Functional block diagram

O 200~260MHz Cortex M7 core with 32KB on-chip cache

O eMATH supports various mathematical operations e
(floating-point trigonometric functions, exponents, e :
logarithms, square roots, etc.), filter acceleration (FIR, IR, 38183
convolution, etc.), matrix calculations, and transformation e - A i
function capabilities (iFFT, cFFT, etc.) 1= e,
O 512KB Flash (with ECC), 388KB SRAM (with ECC), includ- Tsiar
ing256KB TCM o]
O 2*16-channel DMA, with DMA support for UART ¢
O 3*12-bit ADCs, up to 5M, with a maximum of32 channels s
O 7*2fast comparators i
O 2*12-bit DACs SPWM2/HR o 1=
O 3 high-bandwidth differential amplifiers p S e
O Up to 32 PWM channels, 16 with 100ps high-precision PWM P v e
O Thigh-speed capture pins, 2 QEP interfaces e ’E PWMBIHR e
O 8Sigma-Delta filters T Eonpo s
O 3 UARTSs, 2 high-speed UARTs/hardware LIN interfaces,1 BRI B _— Eggm
CAN-FD, 1 CAN 2.0, 3 12Cs,3 SPIs, 1 QSPI1,1 SDIO ey EXTI
O AES128/192/256 support, SHA-1/SHA-2 encryption ~L_SYscoN |
capabilities ’E-ﬁm
O True random number generator support N T : )
O Secure boot support N incsawavs - Hh—f srws |
o IEC60730 safety certification e - PN
O AEC-Q100 Grade 1 design compliant z
O 15026262 ASIL-B and IEC61508 SIL2 design compliant . o
O Available in industrial and automotive-grade variants
€ Package

O LQFP128/100/80/64/48

€ Application

X B @ B m ®

Solar energy Renewable Servo AC inverters and On-board Air conditioning Telecommunications,
energy storage controllers variable frequency chargers (OBC) compressor control and server power
drives supplies
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NS800RT1135/1137/1155/1157/1025/1035: Value Line

Real-time Microcontroller (MCU)/DSP

@ Product introduction

NS800RT1135/1137/1155/1157/1025/1035 is equipped with a Cortex M7 core running at 200MHz, paired with our proprietary eMath
floating-point math acceleration core, enabling rapid loop control and efficient real-time computational performance. High-speed,
high-precision ADCs, 80ps high-precision PWM, dedicated PWM event manager, and fast interaction with high-speed comparators
ensure precise control in every high-speed loop.

€ Product feature @ Functional block diagram

O 200MHz Cortex M7 core with 8KB on-chip cache each core
O mMMATH supports various mathematical operations (such as
floating-point trigonometric functions, exponents, logarithms,
square roots, etc.) -
128~256KB Flash (with ECC), 80KB SRAM (with ECC), all 80KB '
isTCM

o

PORIPDR/BOR]

A

o O OOO0OO0OO0OO0OO0

®0000O0O0

O

*

2*32-channel DMA, with DMA support for UART
2*12-bit ADCs, up to 4.375Mbps, with a maximum of 21 channels

Up to 4*2 fast comparators EQ__" e
Support DAC's comparator output L _caeom) o
Up to 14 PWM channels, 4 with 80ps high-precision PWM B e Ponns.cn by  —{PWaHR e

3 high-speed capture pins, 2 QEP interfaces

Up to 2 CLB modules

3 UARTS, 1 high-speed UARTs/hardware LIN interfaces, 1
CAN-FD, 1 CAN 2.0, 2 12Cs, 2 SPIs

AES128/192/256 support, SHA-1/SHA-2 encryption capabilities
True random number generator support

Secure boot support

IEC60730 safety certification planned

AEC-Q100 Grade 1 design compliant

1ISO26262 ASIL-B and IEC61508 SIL2 design compliant
Available in industrial and automotive-grade variants

Package

LQFP 80/64/48,

SR S L~ _’
e® 9° ¢©

Application
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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.

Scan the QR code to share your feedback on the
NOVOSENSE Product Selection Guide.

[=]ir [m]

o

EIE

Your feedback is essential for us to improve our support for your design needs.
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