NOVOSENSLE

NSI1200C
High Reliability Reinforced
Isolated Amplifier

Product Overview

NSI1200C is a high-performance isolated amplifier
with output separated from input based on the
NOVOSENSE capacitive isolation technology. The
device has a linear differential input signal range of
+250mV (£320mV full-scale). The differential input is
ideally suited to shunt resistor-based current sensing
in high voltage applications where isolation is
required.

The device has a fixed gain of 8.0 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 fail-safe functions including input common-mode
overvoltage detection and missing VDD1 detection
simplify system-level design and diagnostics.

Key Features
* Up to 5000V ms Insulation voltage
* 1£250mV linear Input Voltage Range
* Fixed Gain: 8.0
* Low Offset Error and Drift:
10.5mV (Max), +5uV/°C (Max)
* Low Gain Error and Dirift:
10.3% (Max), £30ppm/°C (Max)
* Low Nonlinearity and Drift:
10.05% (Max), 1ppm/°C (Typ)
* SNR: 72dB (Typ, BW=100kHz)
*  Wide bandwidth: 220kHz (Typ)
* High CMTI: 125kV/us (Typ)
» System-Level Diagnostic Features:
B VDD1 monitoring

B |nput common-mode overvoltage detection

* Operation Temperature: -40°C ~125°C
* RoHS-Compliant Packages:
SOP8(300mil), DUB8, SOP8(150mil)

Safety Regulatory Approvals

* UL recognition:

B SOWS8, DUB8: 5000Vms for 1 minute per
UL1577

B SOPS8: 3000Vms for 1 minute per UL1577
CQC certification per GB4943.1
* CSA component notice 5A
DIN EN IEC 60747-17 (VDE 0884-17)

Applications

* Shunt current monitoring

* Motor Drives

* Uninterruptible Power Suppliers

e Solar Inverters

Device Information

Part Number Package Body Size
NSI1200C-DSWVR | SOP8(300mil) | 5.85mm x
7.50mm
NSI1200C-DDBR DUBS8 9.32mm x
6.40mm
NSI1200C-DSPR SOP8(150mil) | 4.90mm x
3.90mm
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Figure 1. NSI1200C Block Diagram
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1. Pin Configuration and Functions

NSI1200C PIN

( )
vbD1[ 1 ® 8_|vDbD2
iNp [2 7_]outp
TOP VIEW
INN [3 6_JOUTN
GND1[ 4 5 _]GND2
\_ J

Figure 1.1 NSI11200C Package

Table 1.1 NSI1200C Pin Configuration and Description

NO. SYMBOL FUNCTION
1 VDD1 Power supply for input side (3.0V to 5.5V)
9 INP Positive analog input
(£250mV recommended for NS11200C)
3 INN Negative analog input
4 GND1 Ground 1, the ground reference for input side
5 GND2 Ground 2, the ground reference for output side
6 OUTN Negative output
7 OUTP Positive output
8 VDD2 Power supply for output side (3.0V to 5.5V)
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2. Absolute Maximum Ratings("

Parameters Symbol Min ‘ Typ Max Unit
Power Supply Voltage® VDD1, VDD2 -0.3 6.5 \Y,
Input Voltage INP, INN GND1-6 VDD1+0.5 \
Output Voltage OUTP, OUTN GND2-0.5 VDD2+0.5 \%
Input current per 10 Pin lin -10 10 mA
Junction Temperature Ty -40 150 °C
Storage Temperature Tstc -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.

(2) vDD1 to GND1, VDD2 to GND2

3. ESD Ratings'"

Parameters Test condition
Human body model (HBM), per ANSI/ESDA/JEDEC JS-001® 4000 \%
Electrostatic discharge
(ESD) Charged device model (CDM), per JEDEC specification JESD22-
c101® +1000 \%

(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.

(2) Safe manufacturing requires 500-V HBM and standard ESD precautions, per JEDEC document JEP155.
(3) Safe manufacturing requires 250-V CDM and standard ESD precautions, per JEDEC document JEP157.

4. Recommended Operating Conditions

Parameters Symbol ‘ Min Typ Max Unit
Side1 Power Supply VDD1 3.0 5.0 5.5 \%
Side2 Power Supply VDD2 3.0 3.3 5.5 \%
0DLithstrjntial input voltage before clipping Viping +320 mv
Linear differential input full scale voltage VFsr -250 250 mV
Operating common-mode input voltage Vewm -0.16 2.6 Vv
Operating Ambient Temperature Ta -40 125 °C
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5. Thermal Information

Parameters Symbol SOP8(150mil DUBS SOP8(300mil Unit
) )
Junction—to-ambient thermal resistance Resa 137.7 76 86 °C/W
Junction-to-case (top) thermal resistance Reucitop) 54.9 58 28 °C/W
Junction-to-board thermal resistance Reuss 7.7 40 42 °C/W
Junction—to-top characterization parameter Yr 12 27 4 °C/W
Junction-to-board characterization parameter Y8 46 38 42 °C/W

6. Specifications

6.1. Electrical Characteristics

(VDD1 = 3.0V ~ 5.5V, VDD2 = 3.0V ~ 5.5V, INP = -250mV to +250mV, and INN = GND1 = 0V, Ta = -40°C to 125°C.
Unless otherwise noted, Typical values are at VDD1 = 5V, VDD2 = 3.3V, Ta= 25°C)

Parameters Symbol Min Typ Max Unit Comments
Power Supply
Side1 Supply Voltage VDD1 3.0 5.0 5.5 \Y
Side2 Supply Voltage VDD2 3.0 3.3 5.5 \Y
Side1 Supply Current IDD1 4.0 5.8 7.2 mA
Side2 Supply Current IDD2 4.0 5.1 6.3 mA
VDD1 undervoltage .
detection threshold voltage VDD1uv 1.8 23 2.7 \Y VDD1 falling
Analog Input
Common-mode overvoltage Vv 28 v Detection level has a typical
detection level CMov . hysteresis of 96 mV
Input offset voltage Vos -0.5 0.1 0.5 mV L’;F;O?NN = GND1, at T
Input offset drift ? TCVos -5 1.5 5 pv/ec
CMRRu. 98 dB I\;\:II\Dl : {;\IN, fin =0 Hz, Vemmin <
Common-mode rejection = VCM max
ratio - -
INP = INN, fin = 10 kHz, VM min
CMRRe -95 9B < VIN £ Vow mex
Single-ended input R 29 kQ | INN=GND1
resistance
Differential input resistance Rino 29.5 kQ
Input capacitance Ci 12 pF
. INP = INN = GND1, lis = (lisp +
Input bias current lis -0.1 MA lien) / 2, at Ta =25°C
Input bias current drift ) TClis +1 nA/°C
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Parameters Symbol Min Typ Max Unit Comments
Analog Output
Nominal Gain 8.0 VIV
Gain error (" Ec -0.3% | £0.05% | 0.3% at Ta =25°C
Gain error thermal drift M@ TCEa -30 15 30 ppm/°C
Nonlinearity MW ® -0.05% | +0.01% | 0.05% at Ta =25°C
Nonlinearity drift (@ +1 ppm/°C
Vin =500mVpp, fin = 1kHz, BW
-90 -70 dB = 10kHz
Total harmonic distortion ¥ THD
Vin =500mVpp, fin = 10kHz, BW
75 dB | ='100kHz
. INP = INN = GND1, BW =
Output noise 360 WVRMS | 100KHzZ
Vin = 500mVpp, fin = 1kHz, BW
85 dB | = fokHz
Signal to noise ratio SNR
Vin = 500mVpp, fin = 10kHz,
2 98 | Bw = 100kHz
Common-mode output Vowout 138 | 145 | 149 v
voltage
\ljglltlzgfee differential output VEAILSAFE -2.6 -2.5 \% Vem>Vemov, or VDD1 missing
Output bandwidth BW 175 220 kHz
PSRR4c -110 dB PSRR vs VDD1, at DC
PSRRa. 100 dB I;’(?kF;R Vs \/lDD1, 100mV and
Power supply rejection ratio Znppie
5
© PSRRec 110 dB | PSRRvs VDD2, at DC
PSRR vs VDD2, 100mV and
PSRRac -90 dB 10kHz ripple
Output resistance Rour <0.2 Q
Output current limit lout 13 mA
Qommgn-mode transient CMTI 100 125 KV/js Qommpn-mode transient
immunity immunity
Timing
Rising time of OUTP, OUTN tr 1.7 Js
Falling time of OUTP, OUTN ts 1.7 us
INP, INN to OUTP, OUTN _
signal delay (50% - 50%) tep 1.6 2.0 us CLoap=15pF
VDD1 step to 3.0 V with VDD2
Analog setting time tas 0.5 ms 2 3.0V, to OUTP, OUTN valid,
0.1% settling
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(1) The typical value includes one standard deviation (sigma) range under typical operating conditions.
(2) The temperature drift is calculated with the whole temperature range (-40°C to 125°C).
(

3) Nonlinearity is defined as half of the peak-peak value of the deviation between the measuring point and the fitting
curve divided by the full-scale range of the output voltage.

(4) THD is defined as the ratio of the sum of the rms value of first nine higher harmonics to the amplitude of the
fundamental.

(5) Input referred.

6.2. Typical Performance Characteristics

Unless otherwise noted, test at VDD1 = 5V, VDD2 = 3.3V, INN=GND1=0V, INP = -250mV to 250mV, fix = 1kHz, BW =
10kHz.
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6.1. Parameter Measurement Information
3.3V

VDD1 VDD2 j
e INP outP < Differential
Battery — Prob
INN OUTN < robe
GND1 GND2 J_ Oscilloscope
«——| High Voltage
< - Probe
L) T
VCM -

Figure 6.21 Common-Mode Transient Immunity Test Circuit

7. High Voltage Feature Description

7.1. Insulation and Safety Related Specifications

Value ‘
Parameters Symbol Comments
SOP8 DUBS8 Sows ‘
Minimum External CLR 4 6.5 8 mm IEC 60664-1:2007
Clearance
g/llnlmum External CPG 4 6.5 8 mm IEC 60664-1:2007
reepage
Distance Through gm Distance through insulation
: DTI 28
Insulation
Tracking Resistance DIN EN 60112 (VDE 0303-11); IEC
(Comparative Tracking CTI >600 Vv 60112
Index)
Material Group IEC 60664-1

Description Test Condition
For Rated Mains Voltage < 150Vrms Ito IV [to IV lto IV
Overvoltage Category per For Rated Mains Voltage < 300Vrms [ to Il [to IV to IV
IEC60664-1 For Rated Mains Voltage < 600Vrms ltoll to IV Ito IV
For Rated Mains Voltage < 1000Vrms I Itolll [ to Il
Climatic Classification 40/125/21
Pollution Degree per DIN VDE 2
0110
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7.2. Insulation Characteristics

Description Test Condition

DIN EN IEC 60747-17 (VDE 0884-17)

Maximum repetitive isolation

voltage Viorm 990 1000 2121 | Veeak

AC Voltage 700 / 1500 VRms
Maximum working isolation voltage Viowm

DC Voltage 990 / 2121 Vbc

Method a, after Input/output
safety test subgroup 2/3,
Vini=Viotm, tini= 60 s,
Vodm=1.2*Viorm, tm=10s.

Method a, after environmental
tests subgroup 1, Vini=Viotm,
tini=60s ,Vpdm=1.6*Viorm,
Apparent Charge tm=10s Qpd / <5 <5 pC
Method b, routine test (100%
production) and
preconditioning (type
test);Vini=1.2*Viorm, tini=1s
Vpd (m=1.875"Viorm, tm=1s
(method b1) or Vpgm)=Vini,
tm=tini(method b2)

Method a, after Input/output
safety test subgroup 2/3,
Vini=Viotm, tni= 60 s,
Vpdm=1.2*Viorm, tm=10s.

Method a, after environmental
tests subgroup 1, Vini=Viorm,
tini=60s ,Vpam=1.3*Viorm,
Apparent Charge tm=10s Qpd <5 / / pC

Method b, routine test (100%
production) and
preconditioning (type
test);Vini=1.2*Viotm, tini=1s
Vpd m=1.5*Viorm, tm=1s
(method b1) or Vpgm)=Vini,
tm=tini(method b2)

Maximum transient isolation voltage t = 60sec Viotm 4242 8000 8000 | Veeak

Maximum impulse voltage Tested in air, 1.2/50-us

waveform per IEC62368-1 Vivp 3000 6250 6250 Vpeak

Test method per IEC62368-1,
Maximum Surge Isolation Voltage 1.2/50us waveform, Viosm 6000 10000 | 10000 | Veeak
Viosm=Vive x 1.3

Isolation resistance Vio =500V, Tamp=25°C Rio >10"2 >10"2 >10'2 Q
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Description Test Condition

Vio =500V, 100°C < Tamb <

1 1 1
125°C Rio >10 >10 >10 Q
Vio =500V, Tamp=Ts Rio >10° >10° >10° Q
Isolation capacitance f=1MHz Cio 1.2 1.2 1.2 pF
Safety total power dissipation Vi=5.5V, 2520(1:50 C.Ta= Ps 907 1650 1453 mwW
Bua = 137.7°C/W for SOPS, V|
= 5.5V, Ty = 150 °C, Ta = 25 °C 165 / / mA
Safety input, output, or supply Bua = 76°C/W for DUBS, V| =
current 5.5V, Ty = 150 °C, Ta = 25 °C Is / 300 / mA
B = 86°C/W for SOWS, V, =
5.5V, Ty = 150 °C, Ta = 25 °C / / 264 | mA
Maximum safety temperature Ts 150 150 150 °C

UL1577

Vtest = Viso, t =60 s

. (qualification),
Insulation voltage per UL Viso 3000 5000 5000 Vrus
Viest=1.2% Viso,t=1s

(100% production test)

1800
1600 SOP8 DUB8 SOWs8
1400
1200
1000
800
600
400
200

Safety Limiting Power(mWw)

0 20 40 120 140 160

60, 80 100
Ambient Temperature(°C)

Figure 7.1 NSI1200C Thermal Derating Curve, Dependence of Safety Limiting Values with Case Temperature per DIN EN
IEC 60747-17

7.3. Regulatory Information
The NSI1200C-DSPR is approved or pending approval by the organizations listed in table.

Certified accordin
Approved under CSA o 9| Certified According

Component Acceptance | 47’ y/pE 0gg4-17) to EN IEC 62368-1
Notice 5A GB4943.1

UL 1577 Component
Recognition Program

DIN EN IEC 60747-
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Single Protection,
3000V s Isolation
voltage

UL

Single Protection,
3000V ms Isolation
voltage

VDE

Basic Insulation
Viorm=990 Vpeak
Viotm=4242 Vpeak
Viosm=6000 Vpeak

cQc

Basic insulation

TUV

3000Vrms for 1min

E500602

E500602

File (pending)

CQC20001264940

R50574061

The NSI1200C-DSWVR and NSI11200C-DDBR are approved or pending approval by the organizations listed in table.

UL VDE cQc TUv
UL 1577 Approved under Certified
Component CSA Component DIN EN IEC 60747-17 Certified according to According to
Recognition Acceptance Notice (VDE 0884-17) GB4943.1 EN IEC 62368-
Program 5A 1
Reinforce Insulation
. . . ) Viorm=2121Vpeak for
Single Protectlgn, Single Protect|9n, SOWS/ 1000Vpeak for . . _ 5000Vrms for
5000Vms Isolation 5000V ms Isolation DUBS Reinforced insulation 1min
voltage voltage
Viorm=8000Vpeak,
Viosm=10000Vpeak
CQC20001264938 for
SOwWs8
E500602 E500602 40052820 R50574061
CQC20001263786 for
DUBS8

8. Function Description

8.1. Overview

The NSI1200C is a high-performance isolated amplifier that accepts fully-differential input. The fully-differential input is
ideally suited to shunt current monitoring in high voltage applications where isolation is required. The analog input is
continuously sampled by a second-order ¥-A modulator in the device. With the internal voltage reference and clock
generator, the modulator converts the analog input signal to a digital bitstream. The output of the modulator is transferred
by the drivers (called TX in the Functional Block Diagram) across the isolation barrier that separates the isolated input side
and output side voltage. The received bitstream and clock are synchronized and processed, as shown in the Functional
Block Diagram, by a fourth-order analog filter on the output side and has a differential output.

VDD1 VDD2
:- R _F _____________ N I
| | VDD1 detection | ’—{ Reference | L I
I I
I —
INP o g :: Retiming :
I 5 and 4th- OUTP
—‘ m . |
I ¥-A modulator X ::H_:_ RX || OrderActive |
I — %Hll_ Low-Pass OUTN
INN & § (| Filter I
| | 2 |
| Oscillator I : |
| |
I_ — —,L ________________ [ 1 _____ 1
GND1 GND2

Figure 8.1 Function Block Diagram
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8.2. Analog Input

The analog input of the NS11200C is a switched-capacitor circuit based on the second-order 2-A modulator. The Equivalent
circuit of analog input is shown in Figure 8.2. The internal capacitance Cinp is continuously charged and discharged through
periodical switching action with the internal clock frequency fcik for input signal digitization. In the charging phase, the
external input source must provide enough transient charge for the internal capacitance. To prevent transient voltage drop
of Cinp, an external capacitor (Ceir in Figure 8.1, also acting as filter capacitance) of more than 330pF should be placed as
close as possible to the device as charge buffering, which ensures sensing accuracy.

GND1 =
Vinp ——O GND1+0.9V I
Vinp
Civo Equivalent circuit
T :"> Rw=29.5kQ)
GND1 %
Vinn ——0O GND1+0.9V
VINN
1 oo
GND1 -

Figure 8.2 Equivalent Circuit of Analog Input
According to the equivalent circuit, the input resistance Rin can be calculated as

Rinp = 1/ (ferk * Cinp)
There are two restrictions on the analog input signals (VINP and VINN).

® [fthe input voltage exceeds the range GND1 -6 V 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 (FSR) and within the specified common-mode input voltage range.

8.3. Analog Output

For linear input range, the analog output of NSI11200C has a fixed gain 8.0. If a full-scale input signal is applied to the

NSI1200C (Vin = Vciipping), the analog output will be clipped (typically, 2.45V for positive clipping and -2.45V for negative
clipping). The typical negative clipping output of NSI11200C is shown in Figure 8.3.
i

3 4 1.000 500.0ns/  -4540us  #@EIE 0 0Ov o LG

4 .00y

FEtT

[ F=

14

3.00

-2.040000us
24y

-2.040000us
B

Vneg_clip = -2.45V(Typical)

Vout (differential)

BYIAX:

-8.54u -5.54u -4.54u -2.54u -2.5dus

SRR E AR

B
-

A0 -2.040000us
#2: -2.040000us

AT

o 4 m|T1 ¥2: 0.0V

Figure 8.3 Typical negative clipping output

In addition, NS11200C integrates some diagnostic measures and offers a fail-safe output to simplify system-level design.
The fail-safe output is a negative differential output voltage that does not occur under normal device operation, and it will
only be activated in following conditions:
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® When the undervoltage of VDD1 is detected (VDD1< VDD 1uv).
® When the overvoltage of common-mode input voltage is detected (Vew>Vewmoy).

(= 200 3 4100w 5000usf  00s ik 230w B
E.05Y -
PR -
4.05 \ [—¥m
2 .05 )(2( j
14.000ns
Esu.nm AR
16.000ns
1483
4 £2.500MHz
i Y1(2):
3.85 7.62500%
. . Y2(2):
_ Vout (differential) Py
' AY:
-9.25000v
=785 BYIBX
578, 126MMis
-2.00mn -1.00m 1.00m 2.00ms
RUESES
RIS -+ i
ik
Figure 8.4 Typical Failsafe output when VDD1 undervoltage
Keysight Infiniium : Tuesday, February 28, 2023 7:49:56 AM
File Control Setup Display Trigger Measure/Mark Math Analyze Utilities Demos Help J;:izﬁga M‘ [:JI
el o oo A @ oy IS
o8 I |@Bzoov  |oav J@» O
2 ] EE 5.96V
@ oo,
<
E 3.96 v
z —~ m
Vem e
™
L I -40 mv
= l -2.04V
- - | =
Vout (differential) \
L -
VFaiIsafe = -26V(Typlca|) 6.04V
Results ; : : ~ 0
Marker | Horizantal | Vertical | AX | 1/AX | ay | AV/AX | Delta To |
47.7500 ps 2822921189 V' - e -
67.7500 ps -1.134560910 V 10.0999984 ps 50.000004 kHz -3.057482000 V -197.8741 kV/s 1

Figure 8.5 Typical Failsafe output when input common mode signal overvoltage

9. Application Note

9.1. Typical Application Circuit

NSI1200C is ideally suited to shunt resistor-based current sensing in high voltage applications such as motor drives. The
typical application circuit is shown in Figure 8.1.

The voltage across the shunt resistor Rsense is applied to the differential input of NSI1200C through a RC filter (RrLt and
CrLt). The filter capacitance of more than 330pF placing as close as possible to the device must be added for charge
buffering of the input switched-capacitor circuit (further details in 8.2 Analog Input) and better performance in high-noise
applications.

The differential output of the isolated amplifier is converted to a single-ended analog output with an operational-amplifier-
based circuit. Suggest to add >1kQ resistor on the OUTP and OUTN pin to prevent output over-current. An analog-to-
digital converter usually receives the analog output and converts to digital signal for controller processing.
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VBUS+
o
NSI1200C

3.075.5V 0.1uF 0.1uF 3.075.5v

eeo ]H ;?J:r 10uF TI TI o v QII 2.2uF
l <

GND1 GND2

Rserse Rt — — — 1
— M —MWrg— ™ our

= 1kOhm

| Gt —O0
1 JI INP OUTN ToADC
Rir - =
con Gate Important!
Driver
Vref
o
Vaus-

Figure 9.1 Typical application circuit in phase current sensing

9.2. Shunt Resistor Selection

Choosing a particular shunt resistor is usually a compromise between minimizing power dissipation and maximizing
accuracy. Smaller sense resistor decreases power dissipation, while larger sense resistor can improve measure accuracy
by utilizing the full input range of isolated amplifier.

There are two other factors should be considered when selecting the shunt resistor:

® The voltage-drop caused by the rated current range must not exceed the recommended linear input voltage range:
Vshunt < FSR.

® The voltage-drop caused by the maximum allowed overcurrent must not exceed the input voltage that causes a
clipping output: Vsnunt < Vciipping.

9.3. PCB Layout

There are some key guidelines or considerations for optimizing performance in PCB layout:
® Place the input filter capacitors as close as possible to the INP and INN pins for best performance.

® NSI1200C requires a 0.1uF bypass capacitor between VDD1 and GND1, VDD2 and GND2. The capacitor should be
placed as close as possible to the VDD pin. If better filtering is required, an additional 1~10uF capacitor may be used.

® Kelvinrules is recommended for the connection between shunt resistor to NS11200C. Because of the Kelvin connection,
any voltage drops across the trace and leads should have no impact on the measured voltage.

® Place the shunt resistor close to the INP and INN inputs and keep the layout of both connections symmetrical and run
very close to each other to the input of the NSI11200C. This minimizes the loop area of the connection and reduces the
possibility of stray magnetic fields from interfering with the measured signal.

0.1ufF 2, 2uF

2. 2uF 0. 1 uF
Rsense EI'LE] I?I rT'
NSI1200C - |-
RELTI : : e I_I I_'

ADC or AMP

Close to IC

Figure 9.2 Typical application circuit in phase current sensing
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10. Package Information

o COMMON DIMENSIONS

’J (UNITS OF MEASURE=MILLIMETER)
— SYMBOL [ MIN NOM MAX
| A — — 2.85

T,—J Al 0.31 0.41 0.51
A2 2.20 2.30 2.40
e o A3 0.97 1.02 1.07
blPURE Sn| 0.33 - 0.47
|NiPdA 0.33 - 0.44
p b1 0.33 0.38 0.43
i c|PURE sn| 0.22 - 0.32
[NiPdAu 0.22 - 0.29
ci 0.22 0.25 0.28
D 5,75 5.85 5.95
E 11.30 11.50 11.70
E1 7.40 7.50 7.60

S e 1.17 1.27 1.37
H 0.40 0.50 0.60
L 0.55 0.75 0.90

L1 2.00REF
L2 0.2585C

. R 0.07 — —

! i R1 0.07 — —

l ( 0 o — 5

< [ 10° 12° 14°

5 | 07 10° 12° 4

< | U3 10 12" 14"

k) + \ ) 04 10" 12° 14°

23\
1]
L =
b NOTES:

1.ALL DIMENSIONS DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS.
2.TOP INDEX E—MARK ©1.00£0.10, DEPTH 0.10%13, BOTTOM E—MARK
$2.0040.10, DEPTH 0.152313

—Y
BASE METAL [N

Figure 10.1 SOW8 Package Shape and Dimension in millimeters
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SEE
o BX(1.8 SYMM ; DETAILS
o1 3
é I I ! |
——t— - — - — - ————— - — SYMM
|
A —— | .
™ (10.9)
X
©
LAND PATTERN EXAMPLE(mm)
9.1 mm NOMINAL
CLEARANCE;’CREEPAGE‘
METAL SOLDER MASK METAL SOLDER MASK
OPENING AN OPENING
' | ]
0.07 MAX 0.07 MAX
MNOM SOLDER MASK _FSOLDEH MASK
DEFINED DEFINED
SOLDER MASK DETAILS
Figure 10.2 SOWS8 Package Board Layout Example
— DETAIL F [ D
/— / _-| |-_‘E DESCRIETION STMac MIN I:i MAX MIN HLL:IZEYER MAX
! 3 AL THICKN! A 053 06 | 1.38 1.75
1 \? H iﬁ ‘ H H :‘JlNL[-) TDF: = Al 004 o110 0.10 0.25
K‘ ? | ° MOLD THICKNESS A2 049 -==| 125 -
LEAD WIDTH b .014 019 0.35 0.49
Bl =l = <~» - ol E L/F THICKNESS c 007 o010 0.9 0.25
] 189 197 4.80 5.00
j_ O‘ | " BB E1 150 157 | 3.80 4.00
- I[ } 3 228 244 | 580 6.20
LI/ . ‘E_J @ [ h:’ ‘ H H—_ LEAD PITCH E — 050 BS!ICO‘B — 1.27 85725
e h 010 020 0.25 0.50
BY & L= 0 o I o 7°
TOP VIEW ol 5 15 5" 15
(i} 2 7 1z 27 7* 12
! LEAD EDGE OFFSET a0 010 0.25
‘ LEAD OFFSET bbb 010 0.25
[Slecc[z] a2 : COPLANARITY cce 004 0.10
L S B
s&.qn_NEc [@ebe@Z[VE[TE)]
SIDE_VIEW
Figure 10.3 SOP8 package shape and dimension in millimeters
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BX(1.27)

METAL

w OPENING

NON SOLDER MASK
DEFINED

SEE
oxc] 55, SYMM DETAILS

OO
g o
S| L

— = - + - | — —SYMM
— | L

|
5
| ]
54

LAND PATTERN EXAMPLE(mm)

007 MaX

e

SOLDER MASK METAL

S

| =

SOLDER MASK
DEFINED

SOLDER MASK DETAILS

SOLDER MASK

Figure 10.4 SOP8 Package Board Layout Example

\
T S i

[+ 7
M _IMDEX PIN @1.15£0.10 A
0.15£0.10 DEPTH

LW

bl HELZE®)

a3

]

=

i
LEFJ

alial
]
o LE

|
il

E—

L—U.E}E‘E s5C

- BASE METAL

b

25

b
SECTION &

e

TEWITH PLATING

NOTES:
ALL DIMENSIONS

QOPENING

COMMON DIMENSIONS

(UNITS OF MEASURE=MILLIMETER)

SYMBOL MIN NOM MAX
A 3.58 - 3.98
Al 0.38 0.48 0.58
A2 3.20 3.30 3.40
AZ 1.50 1.60 .70
b 0.42 - 0.56
b1 0.41 0.46 0.51
b2 1.524REF

b3 0.99REF

[ 0.23 — 0.32
cl 0.22 0.25 0.28
B 9.27 9.32 9.37
E 0.11 10.40 10.69
E1 6.30 6.35 6.40
e 2.44 2.54 2.64
L 1.15 - 1.45
R 0.10 - -
R1 0.10 - -
8 o - g

DO NOT INCLUDE

MOLD FLASH OR PROTRUSIONS.

Figure 10.5 DUBS8 Package Shape and Dimension in millimeters
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_BX(2.35) SYMM DEATS
|
— —.
“ |—|—‘ 4‘7‘

1
-
| ) |

IPC-7351 NOMINAL
6.75mm CLEARANCE/CREEPAGE

I

I

I
——|———“'———1——5YMM

I

I

s

SEE

¢(2.35)
8X(2.35) ‘ SY‘MM DETAILS
I _‘L
1 | |2
B ‘ ‘
@
£
— R S

HV /ISOLATION OPTION
7.1mm CLEARANCE/CREEPAGE

LAND PATTERN EXAMPLE(mm)

METAL
- OPENING

NON SOLDER MASK
DEFINED

SOLDER MASK ~ METAL UNDER

SOLDER MASK OPENING

SOLDER MASK

SOLDER MASK
DEFINED

SOLDER MASK DETAILS

Figure 10.6 DUBS8 Package Board Layout Example

11. Ordering Information

Isolation

Linear Moisture

Part No. Ratir}g(kv Ra '{’rg;l(l; y Sezz:’:‘g\;ity Temp :ratur Pa.’f;/ I;,aeg € g?,acﬁgg SPQ tg%zi;s(zt
Noa0oC 5 -250 ~ 250 Level-3 e (?)So%fn?” SOW8 | 1000 |  YES
ToA1200C 3 -250 ~ 250 Level-3 e (185%fn?|) SOP8 | 2500 NO
[\IDSE;:BZFEJOC 5 -250 ~ 250 Level-3 é%fg DUB8 | DUB8 | 800 YES

12. Documentation Support

Part Number

Product Folder

Datasheet

Technical Isolator selection

NSI11200C

Click here

Click here

Documents
Click here

guide
Click here
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13. Tape and Reel Information

DEPRESSION
0.5MM(LABEL AREA)

PQ LOGO
(ENGRAVE)

DI

M

1.8

LABEL ALIGNMENT’
LINE

EPRESSION

COMPANY LOGO

W3 (INCLUDES FLANGE
DISTORTION AT
OUTER EDGE) : DEPRESSION
W1(MEASURE
AT HUB)
[ WINDOW f
=T T i eN
- — w2
(MEASURE
AT HUB)
i

FRONT VIEW SIDE VIEW
PRODUCT SPECIFICATION
TAPE A #N wi W2 W3 E
WIDTH 220 | +20 (MAxX) (MIN)
OBMM | 330 | 178 | B4 144 | _ [ 55 |
12uM | 330 | 178 [ 12.4%4[ 18.4 1 55 ]
16MM 330 | 178 | 16.4%K4] 224 | ™me™ ] 55 |
24MM 330 178 | 24.4 30.4 | wmwooex| 5.5 |
32uM | 330 | 178 | 324 384 .
SURFACE RESISTIMITY
[LEGEND | SR RANGE TYPE COLOUR
SCALE : X1 A BELOW 10" ANTISTATIC ALL TYPES
8 A0 _T0 10" STATIC DISSIPATIVE | BLACK ONLY
L 10° & BELOW 10" | CONDUCTIVE (GENERIC) [BLACK ONLY |
E 10° 10 10" ANTISTATIC (COATED) | ALL TYPES

u\®~Fuu_ RADIUS

BACK VIEW

Figure 13.1 Reel Information of SOP8
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|
|
‘ f%ITENT\ON
H2
L 7
H1

| \vnvr

NOTES:

1.MATERIAL:DISSIPATIVE(BLACK)

PRODUCT SPECIFICATIONS 2.FLANGE WARPAGE:3 mg MAXIMUM 5

oA T2 | oN 2 172 FT | w*35| 3.ALL DIMENSIONS ARE IN MM

TAPE WIDTH 2 2 | H1= | H2o 02 | 4.ESD - SURFACE RESISTIVITY-10 TO
24MM 330 100 24.4 | 28.6 24.4 10 OHMS/SQ

5.GENERAL TOLERANCE: £0.25 MM

Figure 13.2 Reel Information of DUB8

16.00
2.00+0.10 SEE NOTE 2 ——* [=—

5 - 4.00 SEE NOTE | —== ’-7 _"_i ‘ B ‘—1.75&0.10
;oobvooéooooooooooo\oaT, y
| # @ & & | 7 5020.10

! 1 A f 1 SEE NOTE 2
- EER=ED D =0 =007
i ¢
i ! ‘ :
!
- | -— - ; “ep
SECTION B-B
SECTION A-A
- DIM * ')
Aol 1195 | 0a0 |
Bo| 6.15 0.10 |
Ko| 3.00 0.0 |
SCALE 1:1 K1| 2.60 0.10
mmmm) Direction of Feed
O O O O O O O O O
O 010 O

Pnl—11,;2|
314

Quadrant Designations

Figure 13.3 Tape Information of SOP8(300mil)
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.
0.30+0.05 Do
61.55+0.05

D1
816201
[4 . B
efli- 469 ;
4 R 0.7 Y
E Typical
l «
Ko F1 AQ
SECTION ¥ — X REF.
418
REF
.89 "
k=]
Ap Ty [’
B 6.5¢ D.1 I & (1) Measured from centreline of sprocket hale
a 53¢ +/— 01 X b to centreline of packet
Ko 2.20 +/- 01 I : (N Cumulative tolsrancs of 10 sprocket
a . holes is £ 0,20,
- 1.9G D1 é (I} Measurad from centreling of =procket
F 5.50 +/- 0.1 || REF 0.57 hole to centrelne of pocket.
Py B.O0 +/— 0.1 SECTION ¥ (V) Other materlel avollable
W 12.00 +/- 0.3 ALL DIMENSIONS IN MILLMETRES UNLESS OTHERWISE STATED
s Direction of Feed
_ OO0 O0OO0OO0OO0OO0OO0OO0
0 010 O
Pinl—]1 12
314

'

—®=|[~=—0.50

SECTION B-8

SCALE1:1

Fo

P2
20£01 {1} 4.0+0.1 (1}

El
1.76+01
[

Quadrant Designations

Figure 13.4 Tape Information of SOP8(150mil)

2.00£0.10 SEE NOTE 2

400 SEE NOTE 1

* }

oooodoooooooooo:oe——*—r

$

iy
B

i
e e N e N N i

|
i_.'B

SECTION A-A

DM %

Aol 11.00 0.0
Bo| 9.40 0.0
Ko| 440 0.10
K1| 3.80 0.10

) Direction of Feed

_t O O O O 0O O o0 o0 o

Pin 1 =

5 [

Quadrant Designations

Figure 13.5 Tape Information of DUB8
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14. Revision History

Revision Description

1.0 Initial release

Update Regulatory Information in 7.3.

Update Figure 10.1 SOW8 Package Shape and Dimension in millimeters
and Figure 10.5 DUB8 Package Shape and Dimension in millimeters.

1.1 Add Figure 10.6 DUB8 Package Board Layout Example and Figure 13.2 2025/6/17
Reel Information for DUB8

Add the label of Release to market in Part 11.
Update Template of datasheet.

Date
2023/11/7
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IMPORTANT NOTICE

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

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

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

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

Suzhou Novosense Microelectronics Co., Ltd
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