NSI1611S50-Q1
High Reliability Reinforced
NOVOSENSE Isolated Amplifier

e High CMTI: 150kV/us (Typ)
* Operation Temperature: -40°C ~125°C

e AEC-Q100 Qualified for Automotive Applications:
Grade 1

* RoHS-Compliant Packages: SOP8(300mil)

Product Overview

The NSI1611S50-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 a single-ended voltage input of Safety Regu|atory Approva|s
0.01-4V and provides a single-ended output which

can help to reduce the external differential to single ~ * UL recognition: 5700Vims for 1 minute per UL1577
ended amplifier. The low offset and gain drift ensure * CQC cetrtification per GB4943.1

the accuracy over the entire temperature range.

The NSI1611S50-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. Applications
The high common-mode transient immunity ensures
that the device is able to provide accurate and reliable
measurements even in the presence of high-power * Onboard Chargers
switching such as in motor control applications. « DC/DC inverters

* CSA component notice 5A
* DINEN IEC 60747-17 (VDE 0884-17)

e Traction Inverters

Key Features « Battery Management Units

* Up to 5700V ms Insulation voltage

* 0.01~4V linear Input Voltage Range Device Information

_ _ _ _ Part Number Package Body Size |
 Single-Ended Output with Adjustable Gain: NSI1611S50-Q1SWVR | SOP8(300mil) | 5.85mm x 7.50mm
B Gain =0.2" VReriN
B VREFIN = 5.0V recommended for best Functional Block Diagrams
accuracy

* Low Offset Error and Drift:
+1.5mV (Max), +45uV/°C (Max)

* Low Gain Error and Dirift: VINOT
+0.25% (Max), £35ppm/°C (Max) |

* Low Nonlinearity and Drift;
10.04% (Max), £1ppm/°C (Typ)

* SNR:82dB (Typ, BW=10kHz), 71dB (Typ, BW=100kHz) Figure 1. NSI1611S50-Q1 Block Diagram

*  Wide bandwidth: 330kHz (Typ)
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NSI1611S50-Q1

1. Pin Configuration and Functions

NSI1611S50-Q1

Table 1.1 NSI1611S50-Q1 Pin Configuration and Description

o

VvDD1[] 1
VINC] 2
NC[] 3

GND1[] 4

TOP VIEW

o

\

8 [—1VvDD2
7 EJouT
6 [JREFIN
5 [1GND2
J

Figure 1.1 NSI1611S50-Q1 Package(Not to scale)

PIN NO. SYMBOL FUNCTION
1 VDD1 Input side power supply
2 VIN Single ended analog input
NC Not internally connected, connecting to GND1 recommended
4 GND1 Input side ground
5 GND2 Output side ground
6 REFIN Reference voltage input, connect to recommended voltage for best accuracy
7 ouT Single-ended analog output
8 VDD2 Output side power supply

Copyright © 2026, NOVOSENSE

Page 3




NSI1611S50-Q1

2. Absolute Maximum Ratings("

Parameters Symbol Min ‘ Typ Max Unit
Power Supply Voltage VDDx to GNDx -0.3 6.5 V
Analog Input Voltage VIN GND-0.5 VDD1+0.5 \%
Analog Output Voltage ouT GND-0.5 VDD2+0.5 \%
Reference Input Voltage REFIN GND-0.5 VDD2+0.5 \%
Input current per 10 Pin In -10 10 mA
Junction Temperature Ty -40 150 °C
Storage Temperature Tste -55 150 °C

(1) The device cannot operate beyond the listed Absolute Maximum Ratings to prevent permanent device damage. The
device is not fully functional if operating outside the Recommended Operating Conditions but within the Absolute Maximum
Ratings. Long-time stress of the absolute maximum conditions may affect the device lifetime.

3. ESD Ratings

Parameters Test Condition Value Unit
Human body model (HBM), per AEC-Q100-002-RevD 2.0 kv
Electrostatic discharge
Charged device model (CDM), per AEC-Q100-011-RevB 1.0 kV

(1) Though this device features proprietary protection circuitry, proper ESD precautions should be considered to avoid
performance degradation of damage due to high energy ESD event. Charged devices and circuit boards may discharge
without detection.

4. Recommended Operating Conditions

Parameters Symbol Min Typ Max Unit
VDD1 to GND1 4.5 5.0 55 \Y
Power supply voltage
VDD2 to GND2(" 3.0 5.0 55 \Y
Input voltage before clipping output Vclipping 4.3 \
Linear differential input full scale Vesr 0.01 4 Vv
voltage
Operating ambient temperature Ta -40 125 °C
Reference input voltage Vrerin® 3.0 5.0 55 \Y;

(1) Voltage of VDD2 must be higher than that of REFIN to ensure sufficient headroom for VOUT to output the

required voltage.

(2) Vrern= 5.0V for best accuracy performance, refer to section 6.1 for details.

Copyright © 2026, NOVOSENSE
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5. Thermal Information

Parameters Symbol SOP8(300mil) ‘ Unit
Junction—to-ambient thermal resistance Resa 86 °C/W
Junction-to-case (top) thermal resistance Reucitop) 28 ‘CW
Junction-to-board thermal resistance Ress 42 °CIW
Junction—to-top characterization parameter Yir 4 *C/w
Junction-to-board characterization parameter Yis 42 *CwW
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6. Specifications

6.1. Electrical Characteristics of NSI11611S50-Q1

(Minimum and maximum specifications apply across the following conditions: VDD1 = 4.5 ~ 5.5V, VDD2 = 4.5 ~ 5.5V, INP
=0.01V to 4V, Vrerin = 5.0V Ta =-40°C to 125°C. Unless otherwise noted, Typical values are measured at VDD1 = VDD2

=5V, Ta=25°C)
Parameters Symbol Min Typ Max Unit Comments
Power Supply
Input side supply voltage VDD1 4.5 5 5.5 \%
Input side supply current IDD1 7.2 9 mA
Output side supply voltage VDD2 4.5 5 5.5 \%
Output side supply current IDD2 4.7 6 mA
Input s_ide VDD undervoltage VDDur 3.9 4.1 4.2 V VDD1 rising threshold
detection threshold voltage 37 3.8 3.9 V | VDD1 falling threshold
Output side VDD 2.6 2.7 2.8 \% VDD2 rising threshold
undervoltage detection VDD2uyv
threshold voltage 2.3 24 25 \ VDD2 falling threshold
Analog Input
15 £0.3 15 mv ;"3\7 2&0;:/; yRen
Input offset voltage Vos
5 £12 5 V| e
Input offset drift TCVos -45 10 45 pv/°Cc
Input capacitance < 5 F | capastance, he-250KHz
Input offset current lio 10 nA VIN = GND1
REFIN input resistance Rrerin 100 kQ
Analog Output
Nominal Gain Gain 0.2*VRrerIN VIV
Gain error Ec -0.25% 10.05% 0.25% at Ta=25°C
Gain error thermal drift () TCEc -35 +10 35 ppm/°C
Nonlinearity -0.04% +0.01% 0.04%
Nonlinearity drift (" +1 ppm/°C
Total harmonic distortion © THD 80 B | Yohris B e oo
Output noise 270 MVRrums Yggk:l_'SNDl’ BW =
Copyright © 2026, NOVOSENSE Page 6
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Parameters Symbol Min Typ Max Unit Comments
Vin = 0.01~4Vpp, fin =
SNR 82 dB 1kHz, BW = 10kHz
Signal to noise ratio Vin = 0.01~4Vpp, fin =
SNR 71 dB 10kHz, BW = 100kHz,
1MHz filter
Input clipping output voltage Vlipout 4.3 \Y VIN>=V clipping
Output bandwidth BW 330 kHz
PSRRc 90 gg | FORR v VDO, from
Power supply rejection ratio HJmoova
2
“ of VDD1 PSRR 60 48 | PSRRvs VDD1, 100mV
a and 10kHz ripple
PSRRs 90 g | FORR ve VDOZ, from
Power supply rejection ratio HJmoova
2
“ of VDD2 PSRR 6 48 | PSRRvs VDD2, 100mV
a and 10kHz ripple
Output resistance Rour 0.2 Q
Swing to GND2 Vswing 5 mV Vin = 0V, RL = 10kQ
Mode selection threshold of VRerIN>V'ih_refin fOr
REFIN Vih_ren 1.75 25 v ratiometric gain mode
Output limit current liim +14 mA
Qommgn-mode transient CMTI 100 150 KV/s Qommgn-mode transient
immunity immunity
Timing
Rising time of OUT tr 1.1 us
Falling time of OUT t 1.1 us
VIN to OUT signal delay
(50% - 50%) tep 1.5 1.9 us
L VDD step to 5.0 V, to
Analog setting time tas 50 100 us OUT valid, 0.1% settling

(1) The temperature drift is calculated within the whole temperature range (-40°C to 125°C).

(2) Input referred.

(3) THD is defined as the ratio of the sum of the rms value of first five higher harmonics to the amplitude of the

fundamental (input referred).

(4) Not test covered, guaranteed by characterization.

(5) Not test covered, guaranteed by design.
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6.2. Timing Diagrams

VIN
VOUT
VDD1 VDD
VOUT valid
ouT

Figure 6.2 Analog Settling Time Definition
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6.3. Typical Performance Characteristics
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Gain Error (%)
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7. High Voltage Feature Description

7.1. Insulation and Safety Related Specifications
Parameters Symbol Value Unit Comments

Minimum External Clearance

CLR 8.5 mm IEC 60664-1

Minimum External Creepage

CPG 8.5 mm IEC 60664-1

Distance through insulation (internal

Distance Through Insulation DTI 18 Mm o ; . .
clearance — capacitive signal isolation)

Tracking Resistance DIN EN 60112 (VDE 0303-11); IEC

(Comparative Tracking Index) CTl >600 v 60112

Material Group I IEC 60664-1

Description Test Condition Value
For Rated Mains Voltage < 150Vrms lto IV
Overvoltage Category per IEC60664-1 For Rated Mains Voltage < 300Vrms lto IV
For Rated Mains Voltage < 600Vrms I to Il
Climatic Classification 40/125/21
Pollution Degree per DIN VDE 0110 2
7.2. Insulation Characteristics
Description Test Condition Symbol Value Unit
DIN EN IEC 60747-17 (VDE 0884-17)
\I\//(I)ellg;neum repetitive isolation Vioru 1500 Vreax
AC Voltage 1060 VRms
Maximum working isolation voltage Viowm
DC Voltage 1500 Vbc
Method a, after Input/output safety test
subgroup 2/3, pC
Vini=Viot™, tini= 60 s , Vpam)=1.2*Viorm, tm=10s.
Method a, after environmental tests subgroup <
Apparent Charge 1, Vini=Viot™, tini=60s ,Vpdm)=1.6*Viorm, tm=10s Gp S pC
Method b, Vini=1.2*Viotm, tini=1s
Vpd m=1.875*Viorm, tm=1s (method b1) or pC
Vpdm)=Vini, tm=tini(method b2)
Maximum transient isolation voltage t = 60sec Viotm 8000 Veeak
Maximum impulse voltage Tested in air, 1.2/50us waveform per
IEC62368-1 Vivp 7700 Vpeak
. . Test method per IEC62368-1, 1.2/50us
Maximum Surge Isolation Voltage waveform. Viosu=Vie X 1.3 Viosm 10000 VeeAK

Copyright © 2026, NOVOSENSE
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Description Test Condition Symbol Value Unit
Vio =500V, Tamx=25°C Rio >10"2 Q
Isolation resistance Vio =500V, 100°C < Tamp € 125°C Rio >10" Q
Vio =500V, Tamb=Ts Rio >10° Q
Isolation capacitance f=1MHz Cio 0.8 pF
Safety total power dissipation Vi=5.5V, Ty=150°C, Ta=25°C Ps 1430 mwW
Safety input, output, or supply B.a = 82°C/W for SOWS8, VI=5.5V, T, = Is 260 mA
current 150 °C, Ta=25°C
Maximum safety temperature Ts 150 °C
uL1577
Insulation voltage per UL VTEST;T\E/;O; t1.=26f\?s(:,uf:ﬁ1c:tlon)’ Viso 5700 VRms

300

ent (mAL
- A N
o (¢, o (4]
o o o o
! °

Safety Limiting Curr

a
o
!

o

0 50 100 150 200
Ambient Temperature (°C)

Figure 7.1 NSI1611S50-Q1 Thermal Derating Curve, Dependence of Safety Limiting Values with Case Temperature per
DIN VDE V 0884-11
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7.3. Regulatory Information
The NSI1611S50-Q1SWVR are approved or pending approval by the organizations listed in table.

uL | cac | TV
UL 1577 Component Cﬁpmpprgr\:ggtlx]cdc(Zp(t;aSnAce Certified according | Certified According 60D7|AI:I7F1'\; l(I\E/%E
Recognition Program Notice 5A to GB4943.1 to EN IEC 62368-1 0884-17)
Reinforce
; ; Insulation
. . Single Protection .
Single Protection, - Reinforced . Viorm=1500 Vpeax
5700Vms Isolation voltage 5700Vms Isolation insulation 5700Vrms for 1min _
voltage Viotm=8000 Vpeak
Viosm=10000 Vpeak
Pending Pending Pending Pending Pending

Copyright © 2026, NOVOSENSE Page 14
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8. Function Description

8.1. Overview

The NSI1611S50-Q1 is a high-performance isolated amplifier with an input range of 0.01~4V and a single-ended output.
The buffer at the input port ensures the input impedance is high enough for large resistive dividers input. Subsequently, the
analog signal is modulated to a digital waveform to transfer through the isolation barrier. Both the modulator and the isolator
drivers (designated as TX in the functional block diagram) are clocked by the inside oscillator. The isolator receiver
(designated as RX in the functional block diagram) receives the modulated waveform and restores it to an analog form.

+0VDD2

VDD1¢ LDO
VING ) OUT
DEMOD
NC ¢ ) REFIN

GND1 ¢

Figure 8.1 Function Block Diagram of NSI1611S50-Q1

8.2. Analog Input
There are two restrictions on the analog input signals VIN

® [f the input voltage exceeds the range from GND1-0.5V to VDD1+0.5V, the input current must be limited to 10 mA
because the device input electrostatic discharge (ESD) diodes turn on.

® The linearity and noise performance of the device are ensured only when the analog input voltage remains within the
specified linear full-scale range (Vesr). Vrsris 0.01V to 4V for NSI1611S50-Q1, specified in Recommended Operating
Conditions section.

8.3. Analog Output

The NSI1611S50-Q1 outputs a single-ended voltage relative to GND2. The voltage gain from input to output can be
configured by the voltage on the pin REFIN. When REFIN is connected to an external reference voltage above 2.5V, the
NSI1611S50-Q1 has a dynamic output voltage range proportional to the voltage of REFIN. The input to output curve is
shown in Figure 8.2 and the output follows Equation 1

VOUT = 0.2 x VrepinXVin Equation 1

The NSI1611S50-Q1 is trimmed under the condition that the voltage of REFIN is a precision 5.0V. It is highly recommended
that the customers utilize the NSI1611S50-Q1 under the same condition for optimal accuracy performance. When the pin
REFIN is applied with 5.0V, the nominal gain of NSI1611S50-Q1 is 1V/V.
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AVOUT

: Linear Input Range(VggRr)
'

N
A4

0.86*REFIN

(Clipping Output)
0.8*REFIN

(Full Scale Output)

{ ] VIN

H 1 3
0.01V _ Vclipping= ”
VEsr=4V
FSR 4.3V

Figure 8.2 Input to Output Transfer Curve of the NSI1611S50-Q1

8.4. Accuracy Guaranteed Range and Output Voltage Swing

The accuracy of NSI1611S50-Q1 is not guaranteed when input voltage approaches zero volt, as the output buffer requires
a minimum headroom above GND2. However, the device still retains the ability to provide an output close to zero volt, which
is guaranteed by the parameter Vswing. As shown in Figure 8.3, all specs are tested and guaranteed from 0.01V to maximum
input voltage. When input voltage is below 0.01V, the output voltage still follows input voltage while not all specs are covered
in final test. The minimum voltage this device can output is tested and denoted as Vswing.

vout 1

«—> | <€
not tested Accuracy
but still Tested and

follow input | Guranteed

szing |

\ 4

0.01v VIN

Figure 8.3 Output Curve near zero voltage (not to scale)

8.5. Device Operating States
The NSI1611S50-Q1 can operate in the following states:
® Missing low-side power supply state: This state is entered when the low-side supply (VDD2) drops below the
VDD2uv threshold. In this state, the device is unresponsive, and the output (OUT) is in a high-impedance (Hi-Z) state.

® Missing high-side power supply state: \WWhen the low-side of the device (VDD2) is properly powered and within the
recommended operating conditions, but the high-side power supply (VDD1) is below the VDD1uv threshold, the OUT
pin is driven to GND2.

® Analog input overrange state: With both VDD1 and VDD2 operating within the recommended conditions, if the analog
input voltage (Vin) exceeds the maximum clipping voltage (VClipping, MAX), the device outputs Vclipping at the OUT

pin.
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® Normal operating state: WWhen VDD1, VDD2, and Vi all fall within their respective recommended operating ranges,
the device enters normal operation, and the output delivers a voltage proportional to the input voltage and REFIN

voltage.
OPERATING STATES vDD1 VDD2 Vin DESCRIPTION
Missing low-side power The output (OUT) is
supply state No effect VDD2 < VDD2uv No effect in a high-impedance
PRl (Hi-Z) state.
Missing high-side power ) The OUT pin is
supply state VDD1 < VDD1uv Valid No effect driven to GND2.

The device outputs

Analog input overrange Valid™ Valid™" VIN > Veilpping the clipping voltage:

state Vclipping * Gain
The device outputs a
Normal operating state Valid™ Valid® Valid™ voltage according to

Equation(1)

(1) Valid denotes operation within the recommended operating conditions.
Figure 8.4 illustrates the operating states under different kinds of combination of power supply states.

VDD1 VDDA yy===frmmmmmmmmmemm o m e m e m oo
| |
| |
I |
VDD2 2N e [ S
I |
| |
| |
VOUT Failsafe | VALID | Failsafe
|

Figure 8.4 Waveform of NSI1611S50-Q1 when power fails
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9. Application Note

9.1. Typical Application Circuit

Figure 9.1 illustrates a typical application example of NSI1611S50-Q1. On the input side, the HV_BUS voltage is divided
down to 0.01~4V level across the bottom resistor of a high-impedance resistive divider. VDD1 needs a power supply from
4.5V to 5.5V. A 0.1uF capacitor and a 10uF capacitor in parallel on VDDx are recommended to improve EOS and stability.

On the output side, NSI1611S50-Q1 provides an output proportional to the HV_BUS voltage.

5V

Vbus+O O
Egi Driver —|L_>
E§E Voltage
' : Divider
' | 1 to 0~4V
B 1 WW—|
=
> Dri
.g: (—) river _||-'_> 5v 10uF|0.1uF
3 ZENER T T nE=
DIODE
Vbus- O

VDD1
INP
NC
GND1

VDD2
ouT
REFIN
GND2

PN

—

——-O0 to ADC input

Figure 9.1 Typical Application Diagram of NSI1611S50-Q1

9.2. High Voltage Dividing Resistor Selection

Two restrictions should be considered when choosing the proper value of the voltage-dividing resistors:

N\

QO to ADC ref

= 100nF

® The current through the resistor should be within its rated range. Using Ohm law to calculate the cross current (lcross =

Vmax/ Rtotal);

® The divided input voltage value should not exceed the linear input range of NSI1611S50-Q1, in which case the output

may be clipped.

9.3. Accuracy Related Parameters

Parameters related to the accuracy performance are explained in this section, including Vos and its drift, EG and its drift,
Nonlinearity. Other immunity parameters that affect accuracy like PSRR are also included.

9.3.1.Input Offset Vos and Gain Error Eg
Vos and EG are the most significant factors influencing accuracy. The ideal curve and actual curve are shown in Figure 9.2.

Copyright © 2026, NOVOSENSE
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VOouT

vosxGain

VIN

Figure 9.2 Vos and EG diagram
Vos means the input offset voltage when input is 0.01V for NSI11611S. The tested output should be divided by nominal gain
as Vos is defined as the offset voltage referred to input (See Equation 2).

Vos=Vo/Nominal Gain-0.01V Equation 2

where
® Vo is the output voltage tested when input is 0.01V for NSI1611S50-Q1.
® Nominal Gain is 0.2 * Vrerin

® Gain is the magnification of the amplifier, and the definition formula is shown in Equation 2. EG means the difference
between actual and ideal slope. It should be noted that EG is tested across the whole input range to minimize test error
(See Equation 4).

Ayl Vo1-Vo2

Gain= T = VinTvin2 Equation 3

= Gain-Nominal Gain
™" Nominal Gain

x100% Equation 4

® where Vin1 and Vin2 are the lower and upper limit of the input FSR separately, Vo1 and Vo2 are the output voltage
corresponding to Vin1 and Vin2.

9.3.2.Input Offset Drift TCVos and Gain Error Thermal Drift TCEg
Input offset drift TCVos means the drift of Vos over the whole operating temperature range, which is calculated as Equation
5.
_ VOSmax-VOSin

TCVos=
CVos TempRange

Equation 5

where

®  \osmax and Vosmin are the maximum and minimum offset voltage over the whole operating ambient temperature range.
® TempRange covers the whole operating temperature, from -40°C to 125°C.

Gain error thermal drift TCEg is the drift of Ec over the whole operating temperature range, which is calculated as Equation
6.

_ EGmax'EGmin

G~ TempRange Equation 6

where Ecmax and Eemin are the maximum and minimum Gain Error over the whole temperature.
Both TCVos and TCEg should be multiplied by the direction of temperature drift.
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9.3.3.Nonlinearity

Nonlinearity describes the deviation between the actual output and the ideal linear output. Calculate the peak-to-peak value
of the error between the actual output and the fitting curve, and nonlinearity is expressed as the ratio of half of the peak-to-
peak error to the full-scale range of the output voltage (See Equation 7).

, .. Error_pkpk o .
Nonlinearity= o x100% Equation 7
OFSR

where
® Error_pkpk is the peak-to-peak value of the error between the actual output and the fitting curve.
® Vorsr represents the full-scale range of the output voltage.

9.3.4.Power-Supply Rejection Ratio

Power-Supply Rejection Ratio (PSRR) describes the level of the output error (input inferred) which is affected by the
variation of power supply. PSRR is defined in dB and calculated as Equation 8.

_ VO_var .
PSRR=20xlog,, (Nominal GainxVDD,. Equation 8

Where Vo _var and VDDvar are respectively the variation value of the output voltage and the supply voltage.
9.3.5.Total Error Calculation

The total error is contributed by parameters discussed above. It is helpful to know the respective contribution of all different
parameters when something is wrong about system current sensing. This section will introduce the calculation method of
total error.

Parameters which mainly affect sensing accuracy are Vos, EG and Nonlinearity and their drift. PSRR is not a dominant
factor in most cases. However, PSRR can be a concern when the power supply has high-frequency ripple, in which case a
larger decoupling capacitor and a better layout are highly recommended (Refer to Section 9.4).

The error introduced by Vos and its drift can be calculated as:

VOSmax tFTCV s XAT .
Error_Vos= v x100% Equation 9
IN

where

® Vosmax is the maximum value of input offset voltage at 25°C.

® TCVes is the maximum drift of input offset voltage over the whole working temperature.
® AT is the range of temperature variation.

® Vs the input voltage in the application.

The error introduced by Ec and TCEg can be calculated as :
Error_Eg=Eg+TCEgxAT Equation 10

where
® Egis the maximum value of Gain Error when the temperature is 25°C.
® TCEg is the maximum drift of Gain Error over the whole temperature.

® The error introduced by Nonlinearity is Nonlinearitymax, the maximum value of Nonlinearity in the entire temperature
range, - 40°C to 125°C.

The total error sensing error is expressed as:

TotaI_Error:\/Error_Vosz+Error_EGz+Nonlinearitymax2 Equation 11

For example, consider an NS11611S50-Q1 with the sensing input voltage of 0~4V and a - 40°C to 85°C temperature range.
The total error calculation is shown in Table 9.1.

Table 9.1 Total Error Calculation of NSI1611S50-Q1 (-40°C to 85°C)
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Error Symbol Equation Error at Error at

Component 4 q Vin=0.4V Vin=4.0V
VOSpaxt TCV g XAT
nout offset Error_Vos= ——= v ®  x100%
nput offse IN
E V +1.059 +0.1059
error fror_vos +1.5mV+45uV/°Cx60°C 05% 0.105%
= x100%
Vi

Gain error Error_Ec Error_Eg=Eg+TCEgxAT=+0.25%+35ppm/°Cx60°C 10.46% 10.46%
Nonlinearity | Nonlinearitymax Nonlinearity  =+0.04% +0.04% +0.04%
Total error Total_Error TotaI_Error:\/Error_V032+Error_EG2+Non|iner=1ritymax2 +1.147% +0.474%

Since the input offset voltage is independent of input voltage, it becomes the dominant factor of the total error when the
input voltage is low. To improve the system accuracy, especially under low-input applications, it is recommended to perform
software zero-point calibration and gain error calibration. With system-level calibration, the total error can also be reduced
significantly. The reduced error is calculated as Table 9.2.

Table 9.2 Total Error Calculation with Software Calibration of NSI1611S50-Q1 (- 40°C to 85°C)

Error Symbol Equation Error at Error at

Component 4 q Vin=0.4 V Vin=4.0V
TCVsXAT
nout offset Error_Vos:V— x100%
nput offse IN o o
error Error_Vos +45V/°Cx60°C +0.675% 10.0675%
=——x100%
VIN

Gain error Error_Ec Error_Eg=TCEgxAT=£35ppm/°Cx60°C 10.21% 10.21%
Nonlinearity | Nonlinearitymax Nonlinearity  =+0.04% +0.04% +0.04%
Total error Error Total_Error= J Error_Vos?+Error_Eg’+Nonlinearity__ 2 +0.708% +0.224%

The maximum total error with and without calibration is shown in Figure 9.3, considering 0~4V input as full input range,
NSI1611S50-Q1 can achieve <0.75% error at more than 10% input voltage(Vin20.4V) with software calibration, and <1.2%
error at more than 10% load(Vinz0.4V) without software calibration.

—— Total Error without Calibration
—— Total Error with Calibration

Total Error (%)

T T T
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0
Input Voltage (mv)

Figure 9.3 Total Error Over - 40°C to 85°C vs Input Voltage
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9.4. PCB Layout

Figure 9.4 shows a typical layout example of NSI1611S50-Q1. To enhance power supply noise immunity and EOS
robustness, it is recommended to use a low-ESR 100nF capacitor (C2, C4) in parallel with a low-ESR 1 yF capacitor (C1,
C3). These capacitors should be positioned as close as possible to the power supply pins, and the smaller-value capacitors
should be in the inner place as they usually have a lower ESR and better immunity to high-frequency interference.

An additional capacitor(C5) is recommended to be added in parallel with lower side divided resistor(R3). The capacitor is
also recommended to be positioned as close as possible to the input pin VIN.

An input RC filter (R5 and C7) is recommended to be added to the REFIN pin. The passband of internal input filter is about
100kHz, a lower bandwidth may provide better result in case of interference.

Figure 9.4 PCB layout example of NSI1611S50-Q1
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10. Package Information

> COMMOCN DIMENSIONS
(UNITS OF MEASURE=MILLIMETER)
H H H M J SYMBOL | MIN NOM MAX
| A A - - 2.85
_( \7 Al 0.31 0.41 0.51
A2 2.20 2.30 2.40
% N3 A3 0.97 1.02 1.07
b[PURE Sn| 0.33 — 0.47
[NiPdAU 0.31 — 0.51
L b1 0.29 - 0.43
Wy c|PURE Sn| 0.22 = 0.35
[NiPdAu 0.13 - 0.33
cl 0.1 - 0.31
O D 5.75 5.85 5.95
E 11.25 | 11.50 | 11.75
1. E1 7.40 7.50 7.60
e 1.278SC
H 0.50REF
ﬁ! L 050 | — [ 1.00
K] 2.00REF
L2 0.25BSC
- R 0.07REF
| f R 0.07REF
} J, ( 0 0 [ - [ &
< 01 12'REF
R i 02 12°REF
<< 03 12'REF
2 . 04 12REF
=
Py
T

BASE METAL WITH NiPdAu

OR PURE Sn

SECTION B-B

NOTE: This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall

not exceed 0.15 mm, per side.
Figure 10.1 SOWS8 package shape and dimension in millimeters

SEE
= BX(18 SYMM DETAILS
i | ‘
s | | |
__J_ _____ _!_ _____ —l———SYMM

| | |

| | -

(10.9)

LAND PATTERN EXAMPLE(mm)
9.1 mm NOMINAL
CLEARANCE/CREEPAGE

METAL

N

SOLDER MASK METAL SOLDER MASK

mﬂG we

007 MAX 007 MAX
A1) apcimn N T
NON 3OLDER MAZK BOLDER MASK
DEFINED DEFMED

SOLDER MASK DETAILS

Figure 10.2 SOW8 Package Board Layout Example
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11. Ordering Information

Linear

Isolation Device Package Package
Rating(kV) I{’Zﬁ ;‘; msL Marking Temperature Type Drawing SPQ  MPQ
NSI1611S50- 0.01~ | Level- NSi16 o SOP8
Q1SWVR 5.7 av 3 11S50Q -40 to 125°C (300mil) SOwW8 | 1000 | 1000

12. Documentation Support

Technical Isolator selection
Documents guide

NSI1611S50-Q1 Click here Click here Click here Click here

Part Number Product Folder Datasheet
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13. Tape and Reel Information

LABEL

AREA

DEPRESSION
0.5MM(LABEL AREA)

W3 (INCLUDES FLANGE
DISTORTION AT

PQ LOGO OUTER EDGE)

(ENGRAVE)

| f=— W2
(MEASURE
SEE DETALL A AT HuB)
LABEL ALIGNMENT I P
LINE FULL RADIUS
FRONT VIEW SIDE VIEW
PRODUCT SPECIFICATION

TAPE TRED wi w2 W3 E

WIOTH | #20 | 220 (MAX) (win)

O8MM_| 33 176 | 6.4 144 [ 55 |

12MM | 330 | 178 | 12.4%K8] 184 | scommaun| 5.5 |

16MM 330 | 178 | 16.4 224 |"nem] 55 ]

24uM | 330 | 178 [24.4 30.4_| wwemons| 5.5 |

32w | 330 | 178 [ 32.4 38.4

SURFACE RESISTIVITY
[ LEGEND | SR RANGE TYPE COLOUR

SCALE : 31 A BELOW 10" ANTISTATIC ALL TYPES

[ 1 10 10" STATIC DISSIPATIVE | BLACK ONLY

[ 10° & BELOW 10° | CONDUCTIVE (GENERIC) | BLACK ONLY

E 10° 10 10" ANTISTATIC (COATED) | ALL TYPES

Figure 13.1 Tape Information

=
s \ o)
=)
[ f

BACK WVIEW

COMPANY LOGO
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16.00
2.00+0.10SEE NOTE2 — ™ [=— 1.5
o el = +0.1 e
5 4.00 SEE NOTE 1 ——* ’-* o . B {—1.75_0.10
o 6l oo oloooopooooooo|loc-e r
| ver A@ Ae ® & R [ -
! I ]l f T SEE NOTE 2
- HEEAER ED =0 Eg
| I i
I
| |
-— -.. - - . 'l—-B
SECTION B-B
SECTIO‘NA-A
Dim +
Ao| 11.95 0.10
Bo| 4.15 0.10
Ko| 3.00 0.10
SCALE 1:1 R1l 260 | 910
) Direction of Feed
O O O O O O o o o
O 00 O
==kl (OO
314
Quadrant Designations
Figure 13.2 Reel Information of SOP8(300mil)
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14. Revision History

Revision Description
1.0 Initial Version. 2026/3/18
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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, fithess for a particular purpose or
infringement of any third party’s intellectual property rights.

Users of this Document shall be solely responsible for the use of NOVOSENSE’s products and applications, and for the
safety thereof. Users shall comply with all laws, regulations and requirements related to NOVOSENSE’s products and
applications, although information or support related to any application may still be provided by NOVOSENSE.

This Document is provided on an “AS IS” basis, and is intended only for skilled developers designing with NOVOSENSE'’s
products. NOVOSENSE reserves the rights to make corrections, modifications, enhancements, improvements or other
changes to the products and services provided without notice. NOVOSENSE authorizes users to use this Document
exclusively for the development of relevant applications or systems designed to integrate NOVOSENSE'’s products. No
license to any intellectual property rights of NOVOSENSE is granted by implication or otherwise. Using this Document for
any other purpose, or any unauthorized reproduction or display of this Document is strictly prohibited. In no event shall
NOVOSENSE be liable for any claims, damages, costs, losses or liabilities arising out of or in connection with this Document
or the use of this Document.

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

Suzhou NOVOSENSE Microelectronics Co., Ltd
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