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High Reliability Bidirectional I>C Isolators

Product Overview

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 (3.75kVgrwms, 5kVrus,

8kVrus), while providing high electromagnetic immunity
and low emissions at low power consumption. The I2C
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.

Key Features

* Up to 5000Vrus Insulation voltage
* I2CClock rate: up to 2MHz

* Power supply voltage: 2.5V to 5.5V
* High CMTI: 150kV/us

* Chip level ESD: HBM: 6kV

* High system level EMC performance:

Enhanced system level ESD, EFT, Surge immunity
* Low power consumption: 3.35mA/ch (2 MHz)
* Operation temperature; -40°C~125C

* RoHS-compliant packages:
SOP8
SOW16
SOWW8

Safety Regulatory Approvals

* UL recognition:
B SOPS8: 3750Vgus for 1 minute per UL1577
B SOW16: 5000Vrus for 1 minute per UL1577

B SOWWS8: 8000Vrus for 1 minute per UL1577

* CQC certification per GB4943.1-2011

* CSAComponent Acceptance Notice 5A

Applications

e Power over ethernet

DIN VDE V 0884-11:2017-01

e |solated I°C, SMBus, or PMBus interface

* [2C level shifting

¢ Battery Management

Device Information

Part Number Package Body Size (NOM)
NSI8200-DSPR SOP8 4.90mm x 3.90mm
NSI8200-DSWR SOW16 10.30mm x 7.50mm

NSI8200-DSWWAR SOWwWs8 6.25mm x 13.60mm

Functional Block Diagrams

vDD, [1]
SDA; [2]
scL 3]
GND; [4]

* [8] VDD,
(71 spA,
[6] scL,
[5 ] GND,

Figure 1. NSI8200-DSPR & NSI8200-DSWWAR Block Diagram

GND, [1]
NC 2]
vDD, [3]
NC [4]
SDA, [5]
scL, [&]
GND; [T}
NC [B]

i

16] GND,
T3] NC

14] VDD,
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12] SDA,
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[9] GND,

Figure 2. NSI8200-DSWR Block Diagram
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1. Pin Configuration and Functions

vDD, [1]
SDA; [2]

scL[3]
GND, [4]

[87] vDD,
[ 71 spa,
[6] scL,
[5 ] GND,

Figure 1. 1 NSI8200-DSPR & NSI8200-DSWWAR Package

Table 1. 1 NSI8200-DSPR & NSI8200-DSWWAR Pin Configuration and Description

NSI8200-DSPR & NSI8200- SYMBOL DESCRIPTION
DSWWAR PIN NO.
1 VDD: Power Supply for Isolator Side 1
2 SDA: Serial data input /output, Side 1
3 SCL: Serial clock input /output, Side 1
4 GND; Ground 1, the ground reference for Isolator Side 1
5 GND> Ground 2, the ground reference for Isolator Side 2
6 SCL, Serial clock input /output, Side 2
7 SDA; Serial data input /output, Side 2
8 VDD; Power Supply for Isolator Side 2
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GND; [T
NC 2]
VDD, [3]
NC [4]
SDA, [3]
scL, [&]
GND; [T]
NC [&]

6] GND,
T3] NC

14] VDD,
3] NC

12] SDA,
11] SCL,
0] GND,
(91 GND,

Figure 1. 2 NSI8200-DSWR Package

Table 1. 2 NSI8200-DSWR Pin Configuration and Description

NSI8200-DSWR PIN NO. SYMBOL DESCRIPTION
1 GND: Ground 1, the ground reference for Isolator Side 1
2,4,8,13,15 NC No Connection
3 VDD, Power Supply for Isolator Side 1
5 SDA: Serial data input /output, Side 1
6 SCL: Serial clock input /output, Side 1
7 GND: Ground 1, the ground reference for Isolator Side 1
9 GND: Ground 2, the ground reference for Isolator Side 2
10 GND: Ground 2, the ground reference for Isolator Side 2
11 SCL2 Serial clock input /output, Side 2
12 SDA; Serial data input /output, Side 2
14 VDD Power Supply for Isolator Side 2
16 GND; Ground 2, the ground reference for Isolator Side 2
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2. Absolute Maximum Ratings

PARAMETER SYMBOL MIN ‘ MAX UNIT
Power Supply Voltage VDD, VDD; -0.5 6.5 \Y
Maximum Input Voltage SCLy, SDA« -0.4 VDD+0.4* v
Maximum Input Pulse Voltage SCLx, SDAx -0.8 VDD+0.8? v
Output current lo -15 15 mA
Ambient Temperature Ta -40 125 T
Junction Temperature T, -40 150 C
Storage Temperature Tstg -65 150 C
1. The maximum voltage must not exceed 6.5V.
2. Pulse width should be less than 100ns, and the duty cycle should be less than 10%.
3. ESD Ratings
Ratings Value Unit
Human body model (HBM), per AEC-Q100-002-RevD
® Allpins *6 kv
Electrostatic discharge
Charged device model (CDM), per AEC-Q100-011-RevB
® Allpins +2 kv
4. Recommended Operating Conditions
PARAMETER SYMBOL MIN TYP MAX UNIT
Power Supply Voltage VDD, VDD, 2.5 5.5 v
Operating Temperature Ta -40 125 C
Sidel High Level Input Voltage Vi 0.5 0.63 v
Sidel Low Level Input Voltage Viu 0.44 0.56 v
Side2 High Level Input Voltage Vinz 0.7*VDD: v
Side2 Low Level Input Voltage Vi 0.3*VDD; v
Data Rate DR 2 MHz
Copyright © 2024, NOVOSENSE Page 5
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5. Thermal Characteristics

PARAMETER Symbol Sowie ‘ SOP8 NI ‘ UNIT
Junction-to-Air Thermal Resistance Resa 86.5 137.7 78.9 C/W
Junction-to-case (top) thermal resistance ReJcitop) 49.6 54.9 41.6 T/W
Junction-to-board thermal resistance Rese 49.7 717 43.6 T/W

6. Specifications

6.1. Electrical Characteristics
(VDD:1=2.5V~5.5V, VDD,=2.5V~5.5V, Ta=-40"C to 125°C. Unless otherwise noted, Typical values are at VDD:= VDD,= 3.3V, Ta=25C)

PARAMETER SYMBOL MIN TYP ‘ MAX ‘ UNIT COMMENT

VD Dror 2.2 v POR threshold as during power-up
Power on Reset

VDD hys 0.1 v POR threshold Hysteresis
Start Up Time after POR tstarr 40 us
Common Mode Transient CMTI +100 | #150 kV/us | See Figure 6.9
Immunity
Input leakage current Iu -15 15 UA Vspar= Vscti=VDD1, Vspa2= Vsci2=VDD>
Side 1 Logic Level

Vi 440 560 mV Input Threshold at falling edge

Input Threshold Vinm 500 630 mv Input Threshold at rising edge

Vir_nvs1 50 130 mv Input Threshold Hysteresis
Low Level Output Voltage Vou 650 800 mvV Reuttur=1kQ
Low-level output voltage to high-
level input voltage threshold AVom 70 150 mvV
difference
Side 2 Logic Level
High Level Input Voltage Vinz 0.7* v

VDD:
Low Level Input Voltage Vi 0.3* v
VDD:

Low Level Output Voltage Vo 500 mv lo. <30mA
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(VDD1=5V+ 10%, VDD,=5V+ 10%, Ta=-40°C to 125°C. Unless otherwise noted, Typical values are at VDD,=VDD,=5V, Ta=25C)

PARAMETER SYMBOL MIN TYP MAX UNIT COMMENT
lo01(QO) 5.40 6.6 mA
All Input oV
l002(Q0) 4.32 5.2 mA
loo1(Q1) 2.94 3.8 mA
Supply current All Input at supply
lo02(Q1) 1.89 2.7 mA
loo1(2M) 3.21 4.6 mA
All Input with 2MHz, C.,= C.=10pF
lo02(2M) 2.37 4.1 mA
Data Rate DR 2 MHz
ns See Figure 6.7, Ri=1.5kQ, R,=150Q,
teLhi2 39 59
Cu=C=10pF
ns See Figure 6.7, Ri=1.5kQ, R,=150Q,
teuii2 38 57
Cu=C=10pF
Propagation Delay
ns See Figure 6.7, Ri=1.5kQ, R,=150Q,
teLHa1 70.5 106
Cu=C=10pF
ns See Figure 6.7, Ri=1.5kQ, R,=150Q,
teuia1 36 54
Cu=C=10pF
PWD12 1 53 ns [t pHi1z — t purz |
Pulse Width Distortion
PWD2, 35 53 ns [t pizs — t puras |
59 10 Ri=1.5kQ, R,=1500Q, CL;=40pF,
’ C.=400pF, 0.7*VDD: to 0.3*VDD;
tn ns
115 19 R1=1.5kQ, R,=150Q, CL.=40pF,
) C=400pF, 0.9*VDD; to 900mV
Falling Time
4 b Ri=1.5kQ, R,=1500Q, CL;=40pF,
’ C.=400pF, 0.7*VDD2 to 0.3*VDD;
tr ns
16.8 2% R:1=1.5kQ, R,=150Q, CL.=40pF,

C.=400pF, 0.9*VDD; to 400mV

(VDD1=3.3V+ 10%, VDD2=3.3V+ 10%, Ta=-40°C to 125°C. Unless otherwise noted, Typical values are at VDD:=VDD,= 3.3V, Ta=25C)

PARAMETER

Supply current

SYMBOL MIN TYP MAX UNIT COMMENT
Io01(QO) 5.4 6.5 mA
All Input oV
l002(Q0) 4.2 5.1 mA
lop2(Q1) 2.8 3.7 mA
All Input at supply
lop2(Q1) 1.8 2.6 mA
lop1(2M) 3.6 4.7 mA | All Input with 2MHz, Ci..= C.=10pF
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Ipp2(2M) 3.1 4 mA
Data Rate DR 2 MHz
ns See Figure 6.7, Ri=1.5kQ, R,=150Q,
teLHi2 38.9 59
Cui= C=10pF
ns See Figure 6.7, Ri=1.5kQ, R,=150Q,
tPHLI2 40.8 62
Cu=C=10pF
Propagation Delay
ns See Figure 6.7, Ri=1.5kQ, R,=150Q,
trLH21 65.1 98
Cui= C=10pF
ns See Figure 6.7, Ri=1.5kQ, R,=150Q,
teuia1 49.9 75
Cui= C=10pF
PWD1» 1.9 53 ns [t L1z — tpLrnz |
Pulse Width Distortion
PWD2 16.1 53 ns [t pHL2r — tpLrot |
9.6 7 Ri=1.5KQ, Rz=l*500, CL1=40£)F,
C,=400pF, 0.7*VDD, to 0.3*VDD:
tn ns
156 »7 Ri=1.5KQ, Rz=l*500, CL=40pF,
C.=400pF, 0.9*VDD, to 900mV
Falling Time
06 15 Ri=1.5kQ, R,=1500Q, C;=40pF,
’ C.=400pF, 0.7*VDD2 to 0.3*VDD;
tr ns
20 31 R:=1.5kQ, R,=1500Q, C.1=40pF,

C=400pF, 0.9*VDD; to 400mV

(VDD1=2.5V+ 10%, VDD2=2.5V+ 10%, Ta=-40°C to 125°C. Unless otherwise noted, Typical values are at VDD:=VDD,= 2.5V, Ta=25C)

PARAMETER SYMBOL TYP MAX UNIT COMMENT
lo01(Q0) 5.3 6.5 mA
All Input oV
Io02(Q0) 4.2 5.1 mA
Iop2(Q1) 2.8 3.7 mA
Supply current All Input at supply
Io2(Q1) 1.7 2.5 mA
Iop1(2M) 3.75 4.7 mA
All Input with 2MHz, C..= C,=10pF
Iop2(2M) 3.1 3.9 mA
Data Rate DR 2 MHz
ns See Figure 6.7, Ri=1.5kQ, R,=150Q,
teLhi2 38.5 58
Cui= C=10pF
Propagation Delay
ns See Figure 6.7, Ri=1.5kQ, R,=150Q,
teHL12 45.6 68
Cu=C=10pF
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ns See Figure 6.7, Ri=1.5kQ, R,=150Q,
teLHa1 65.4 98
Cu=Ci=10pF
ns See Figure 6.7, Ri=1.5kQ, R,=150Q,
teHL21 71.4 107
Cu=Ci=10pF
PWD:. 1.2 53 ns [t pHirz — t prz |
Pulse Width Distortion
PWD2: 6.1 53 ns [t pHi2s — t pLrot |
R1=1.5kQ, R,=150Q, CL.=40pF,
ti 214 34 5| CL,=400pF, 0.9*VDD: to 900mV
. . R1=1.5kQ, R,=150Q, CL.=40pF,
Falling Time 116 18 C1,=400pF, 0.7*VDD to 0.3*VDD,
t ns
218 33 R1=1.5kQ, Rz—];SOQ, CL.i=40pF,
C.=400pF, 0.9*VDD: to 400mV

6.2. Typical Performance Characteristics

41 60
= / 2 50
> 40 =
] > 40
z :
= 39 A 30
1S =
;g L = 20
§ 38 —2 5V 5 —2 5V
° —3.3V & 10 —=33V
- 5V [-9) 5V
37 0
-40 25 125 -40 25 125
Temperature (°C) Temperature (°C)

Figure 6. 1 teuh12 Rising Edge Propagation Delay Vs Temperature Figure 6. 2 truu12 Falling Edge Propagation Delay Vs Temperature

74 30
) I & 50
5]
g 08 il 8 40
8 66 8 30
g —_— g
; 64 igz 2 20 —2.5V
g 62 ' e 10 —33V
~ 5V ~ 5V
60 0
-40 25 125 -40 25 125
Temperature (°C) Temperature (°C)
Figure 6. 3 teia: Rising Edge Propagation Delay Vs Figure 6. 4 teuz1 Falling Edge Propagation Delay Vs
Temperature Temperature
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30

14
=z 25 —12 —
\; 20 / \il()
& £6
g 10 EW —_—2 5V
g —25V £ 33V
g2 s 33V g2 sy
5V
0 0
-40 25 125 -40 25 125
Temperature (°C) Temperature (°C)
Figure 6. 5 tn (0.9*VDD: to 900mV) Falling time(@40pF) Vs Figure 6. 6 ti (0.7*VDD; to 0.3*VDD,) Falling time(@400pF) Vs
Temperature Temperature

6.3. Parameter Measurement Information

Figure 6. 7 Switching Characteristic Test Circuit

Input(side2) ZO'G*VDDZ \

Input(sidel)

0.6V]

‘ 0.4*VDD,

----- — — —-0.7*VDD; — — 4\{--
t —> th
) Output(sidel) 0.3*VDD,
Output(side2) 0.3*VDD, LoV
p— R—‘ — —| |
tpLH-12 tpHL12 tpih21 trrL21

Figure 6. 8 Timing Diagram
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&

Battery

VDD, ! ! VDD, é
V | :lOUT
| I I
H—QJ Vo <t>DC
[ | —_ C.
GND, + - GND;
()
S T
Vem =

Figure 6. 9 Common-Mode Transient Immunity Test Circuit
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7. High Voltage Feature Description

7.1. Insulation and Safety Related Specifications

Value ‘
Parameters Comments
sowie | sowws ‘
Minimum External Clearance CLR 4 8 15 mm | IEC 60664-1:2007
Minimum External Creepage CPG 4 8 15 mm | IEC 60664-1:2007
Distance Through Insulation DTI 28 pum Distance through insulation

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

CTl >600 \'

Tracking Index) IEC 60112
Material Group IEC 60664-1
Description Test Condition Value
SOP8 SOW16 SOWW8
For Rated Mains Voltage < 150Vims [to IV [to IV Ito IV
Overvoltage Category per For Rated Mains Voltage < 300Vims [to IV [to IV Ito IV
IEC60664-1 For Rated Mains Voltage < 600Vims I'to IV I'to IV Ito IV
For Rated Mains Voltage < 1000Vims [tolll [tolll [tolll
Climatic Classification 40/125/21
Pollution Degree per DIN VDE 0110, 2
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7.2. Insulation Characteristics

Description

Maximum repetitive isolation voltage

Test Condition

Viorm

565

2121

2121

Vpeak

Maximum working isolation voltage

AC Voltage

DC Voltage

Viowwm

400

1500

1500

Vrus

565

2121

2121

Apparent Charge

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

Method a, after
environmental tests
subgroup 1, Vini=Vioru,
tini=60S Vpdm=1.6*Viorm,
tm=10s

Method b, routine test (100%
production) and
preconditioning (type test);
Vini=1.2*Viorm, tini=1s
Vpd (m=1.875*Vioru, tm=1s
(method b1) or Vpgm=Vini,
tm=tini(method b2)

<5

<5

pC

pC

pC

Apparent Charge

Method a, after Input/output

safety test subgroup 2/3,
Vini=Viorm, tini= 60 s,

Vpdm=1.2*Viorm, tm=10s.

Method a, after
environmental tests
subgroup 1, Vini=Vioru,
tini=60S, Vpd(m=1.3*Viorm,

tm=10s

Method b, routine test (100%
production) and
preconditioning (type test);
Vin=1.2*Viotm, tin=1s

Vpd (m=1.5*Viorm, tm=15
(method b1) or Vpgm=Vini,
tm=tini(method b2)

<5

pC

pC

pC

Maximum transient isolation voltage

Maximum impulse voltage

t=60sec

Viotm

5300

8000

12000

Veeak

Tested in air, 1.2/50us
waveform per IEC62368-1

Vivp

5384

7700

7700

Vpeak
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Description Test Condition

Ssowws

Test method per IEC62368-1,
Maximum Surge Isolation Voltage 1.2/50pus waveform, Viosm 7000 10000 10000 Veeak
Viosm=Vimp X 1.3

Vio =500V, Tam=25C Rio >10" >10" >10% Q

Vio =500V, 100°C < Tamb<

Isolation resistance . Rio >10" >101 >10" Q
125C
Vio =500V, Tamb=Ts Rio >10° >10° >10° Q
Isolation capacitance f=1MHz Co 0.8 0.8 0.8 pF
o Vi=5.5V, T,=150 'C, Ta=
Safety total power dissipation =55 2JS © ) Ps 908 1445 1584 mwW
0,a=137.7°C/W for SOPS8, V, =
. o 165 A
5.5V, T, =150 C, Ta=25 C / / m
. 0.4 =86C /W for SOW16, Vi =
Safet t, output [ t ’ | 262.7 A
afety input, output, or supply curren 5.5V, T,= 150 °C, Ta= 25 C S / 6 / m
0.4 =78.9°C/W for SOWWS, V,
288 A
=55V, T,=150 C, Ta=25C / / 8 m
Maximum safety temperature Ts 150 150 150 T

UL1577

Vrest=Viso, t=60's

) (qualification),
Insulation voltage per UL Viso 3750 5000 8000 Vrus
Vrest = 1.2 X Viso, t =15 (100%

production test)

Saftey Limiting Current(mA)

0 50 100 150 200

Ambient Temperature(°C)

Figure 7.1 NSI8200-DSPR Thermal Derating Curve, Dependence of Safety Limiting Values with Case Temperature
per DIN VDE V 0884-17
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280
260
240
220

8

180
160

120

g

80
60

Saftey Limiting Current(mA)
=
ey
=

20

o]

50 100 150 200
Ambient Temperature(°C)

Figure 7.2 NSI8200-DSWR Thermal Derating Curve, Dependence of Safety Limiting Values with Case
Temperature per DIN VDE V 0884-17

N N W W
o u o wu
o O o o

—
U O
o O

Safety Limiting Current (mA)
=
(O]
o o

0 50 100 150 200

Ambient Temperature (°C)

Figure 7.3 NSI8200-DSWWAR Thermal Derating Curve, Dependence of Safety Limiting Values with Case
Temperature per DIN VDE V 0884-17
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7.3. Regulatory Information

The NSI8200-DSPR are approved by the organizations listed in table.
cQc

CuL

UL 1577 Component
Recognition Program

Approved under CSA Component

- D
Acceptance Notice 5A

VDE

IN VDE V 0884-17

Certified according to
GB4943.1

Single Protection,
3750Vrus Isolation voltage

Single Protection,

3750Vrus Isolation voltage

Viorv=5300Vpeak

Basic Insulation
Viorm=565Vpeak

Viosu=T000Vpeak

Basic insulation

File (E500602)

File (E500602)

File (pending)

File (pending)

The NSI8200-DSWR are approved by the organizations listed in table.

CuL

UL 1577 Component
Recognition Program

Approved under CSA Component
Acceptance Notice 5A

VDE

DIN VDEV 0884-17

cQcC

Certified according to
GB4943.1

Single Protection, 5000Vgus
Isolation voltage

Single Protection, 5000Vrus
Isolation voltage

Reinforced
Viorw=2121Vpeak
Viorn=8000Vpeak
Viosuv=10000Vpeak

Reinforced insulation

File (E500602)

File (E500602)

File (pending)

File (CQC20001264939)

The NSI8200-DSWWAR are approved by the organizations listed in table.

CuL

UL 1577 Component
Recognition Program

Approved under CSA Component
Acceptance Notice 5A

VDE

DIN VDEV 0884-17

cQcC

Certified according to
GB4943.1

Single Protection, 8000Vrus
Isolation voltage

Single Protection, 8000Vrus
Isolation voltage

Reinforced
Viorw=2121Vpeak
Viorm=12000Vpeak
Viosu=10000Vpeak

Reinforced insulation

File (pending)

File (pending)

File (pending)

File (pending)

Page 16
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8. Function Description

8.1. Overview

The NSI8200 is a bidirectional isolator based on a capacitive isolation barrier technique. The NSI8200 devices are compatible with
I’C interface. Internally, the I°C interface is split into two unidirectional channels communicating in opposing directions via a
dedicate capacitive isolation channel for each. The digital signal is modulated with RF carrier generated by the internal oscillator at
the transmitter side. Then it is transferred through the capacitive isolation barrier and demodulated at the receiver side.

The NSI8200 devices are high reliability dual-channel bidirectional isolators for clock and data lines. The NSI8200 is suitable for
multi-master application.

The Side 2 logic levels of NSI8200 are standard I°C value, and the maximum load for side 2 is < 400pF. So multiple NSI8200 devices
connected to a bus by their Side 2 pins can communicate with each other and with other I>’C compatible devices.

The Side 1 logic levels of NSI8200 are not standard I°C value. The low-level output voltage Vo is greater than the high-level input
voltage Vi, as shown in Figure 8. 1. This prevents an output logic low at Side 1 being transmitted back to Side 2 and pulling down
the I°C bus.

The NSI8200 device is safety certified by UL1577 support several withstand isolation voltages (3.75kVrus, 5kVrus), while providing
high electromagneticimmunity and low emissions at low power consumption. The I°C clock frequency of the NSI8200 is up to 2MHz.
Wide supply voltage of the NSI8200 device support to connect with most digital interface directly, easy to do the level shifting. High
system level EMC performance enhance reliability and stability of use.

Isolation
barrier

. ||

Sidel TXsignal H RX signal envelope

conditioning I conditioning detection
I

V

envelope | | RXsignal TXsignal 4 PWM
< detection conditioning | conditioning
| o

0sc

Figure 8. 1 Simplified Channel Diagram

Signal through
isolation barrier

RX OUT

Figure 8. 2 OOK Based Modulation Scheme
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8.2. Protection Features

In order to deal with the strong short current caused by the pull-up resistance being short circuited or the resistance value being
lower than 5 ohms, the 12C bus pins on side 2 include a short circuit protection circuit to protect the bus pins (SDA2 and SCL2).

Thermal shutdown is integrated in the NSI8200 to protect the device from high current events. If the junction temperature of the
device exceeds the thermal shutdown threshold of 175°C (typical), the device will shut down, disabling the 12C circuits and releasing
the 12C bus. In addition, the shutdown condition is cleared when the junction temperature drops the thermal shutdown hysteresis
temperature below the thermal shutdown temperature of the device.

8.3. Functional Modes

The Table 8. 1 shows the functional of NSI8200.The NSI8200 is high impedance output when VDDIN is unready and VDDOUT is ready
as shown in.

Table 8. 1 Output Status vs Power Status

VDD, VDD,
INPUT STATUS STATUS OuTPUT COMMENT
H Ready Ready z
Normal operation.
L Ready Ready L
The output follows the same status with the input within 60us
X Unready Ready z after input side VDD1 is powered on.
. The output follows the same status with the input within 60us
X Ready Unready Undetermined after output side VDD2 is powered on.

1. H=High Level; L=Low Level; Z=High Impedance or Float; X = Irrelevant.
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9. Application Note

9.1. PCB Layout

The NSI8200 requires a 0.1 puF bypass capacitor between VDD: and GND,, VDD, and GND.. The capacitor should be placed as close
as possible to the package. Figure 9.1 to Figure 9.4 show the recommended PCB layout, make sure the space under the chip should

keep free from planes, traces, pads and via. The pull-up resistors required for both Side 1 and Side 2 buses. And the value of the
resistors depends on the number of I1°C devices on the bus.

Figure 9.1 NSI8200-DSPR Recommended PCB Layout  Figure 9.2 NSI8200-DSPR Recommended PCB Layout
—Top Layer —Bottom Layer

Figure 9.3 NSI8200-DSWR Recommended PCB Layout Figure 9.4 NSI8200-DSWR Recommended PCB Layout
—Top Layer —Bottom Layer
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10. Package Information

D
COMMON DIMENSIONS
(UMITS OF MEASURE=MILLIMETER)
SYMBOL MIN NOM
| ) 1.35 55
1 al 0 ,
| DEPTH 0.1040.10 Y &2 40
H o " oy A3 0.60
o @
| - -
! p 037 DA
|_ R - bl 0.37 0.40
e A= c 0.17 -
PR 17
ws —
! 480
N ;
~ -~ £ 5.80
|
INDEX | El 3,8(
[ . 127
| — i L 0.45 0.60 0.80
T ¥ L 1.04REF
I I
| L 0.25BSC
R .07 - —
H H 3 o 7 b
r I 3 I 0.50
L J ® r - 8
g —= Py 5 >
B7 11 3 5
.6

T OPLATING
SECTION B—F

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 SOP8 Package Shape and Dimension in millimeters

SEE
sl e SYMM DETAILS
= )
P | T
3l | | | |
- + - —I— —5SYMM
= ]
2 — [ L
— | L
54
LAND PATTERN EXAMPLE(mm)
METAL SOLDER MASK METAL SOLDER MASK

/" OPENING AN OPENING

[ 0.07 MAX
—ll. a1l aroUND

NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS

Figure 10.2 SOP8 Package Board Layout Example
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D & = * CONTROLLING DIMENSION @ MM
- . = ——
H :—j‘ ‘ SYMBOL MILLIMETER

i MIN. NOM. MAX.

A |———|-——]| 285

Al 0.10|———| 0.30

A2 2.25|2.50| 2.35
| A3
Pln L Indlex b
i C
N .
\ D

‘ )
H }: E
£
b( Wux,\ [
[$]0.080] e
OF VIEW L1 1.40 bsc
L 0.55|—-—-10.85
Yy |——o10|——
2 8 0 ———| 8
\}L g pjmmtj[j[jtq =
f
. . ! (]¥] NOTES
SIDE VIEW .0 COPLANARITY APPLIES TO LEADS, CORNER LEADS AND

DIE ATTACH PAD.

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 10.3 SOW16 Package Shape and Dimension in millimeters
SEE SEE

T 16X(2 SYMM DETAILS @ 16X(1.65) SYMM DETAILS
or - ST -
=

ey
[fa]

I
I‘:: !
o |
> I |
< . . —
S | i —r
(9.3) (9.75)
IPC-7351 NOMINAL HV / ISOLATION OPTION
7.3mm CLEARANCE/CREEPAGE 8.1mm CLEARANCE/CREEPAGE
LAND PATTERN EXAMPLE{mm)
METAL SOLDER MASK METAL SOLDER MASK
OPENING OPENING
1

SOLDER MASK DETAILS

Figure 10.4 SOW16 Package Board Layout Example
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#0.8
(PIN1)

2 EWE
o E E FEL
O
N
X 812 [
(PKG PIN)~
- 4+ wow
—~
),

HHEH

1 ‘f&*l 4J4|kb

(8x)

TOP VIEW bl 2k it

—

| e

SEATING PLANE—
SIDE VIEW

e

DETAIL X
N\ h
I's

* CONTROLLING DIMENSICN : MM

SYMBOL MV
MIN NOM. MAX

A 3.580 3.807 4.034
Al 0.100 | 0.200 | 0.300
A2 3.480 3.607 3.734
b 0.357 0.457 0.557
c 0.254 REF
C 6.121 6.248
E 3.473 [ 13.600
HE 6.36 16.61
Q1 6515 [1.6765 7015
Q2 1.6515 |1.6765 | 1.7015
e 1.27 BSC
A3 0.25 REF
L 1.505 REF
L Josss [ - [ —
w 0.25
y 0.10
u 0.10
ut 0.20
z 1.219
" o [ 5

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.

7X(1.27,

Figure 10.5 SOWWS8 Package Shape and Dimension in millimeters

(14.25)

S\/‘\I M
[}

R Y == = R

SEE SOLDER
MASK DETAILS

8
METAL

SOLDER MASK
OPENING

STANDARD

(15)

Svr M

SEE SOLDER
MASK DETAILS

METAL

0.07 MAX

NON SOLDER MASK
DEFINED

SOLDER MASK

N\ OPENING

0.07 MAX

CLEARANCE & CREEPAGE OPTIMIZED

LAND PATTERN EXAMPLE(mm)

SOLDER MASK
DEFINED

SOLDER MASK DETAILS

Figure 10.6 SOWW8 Package Board Layout Example
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11. Order Information

. N N . Package T, Pack
Isolation “'T’ber ”mber Max Data Operating ackage 'ype ac a.ge
Part No. ) of Side 1 of Side 2 Drawing
Rating(kV) Rate (MHz)  Temperature
Inputs Inputs

NSI8200-DSPR 3.75 2 2 2 -40t0 125°C 1 SOP8 SOP8 2500
NSI8200-DSWR 5 2 2 2 -40t0 125C 2 SOP16(300mil) SOW16 1000
NSI8200-DSWWAR 8 2 2 2 -40t0 125°C 3 SOP8(600mil) SOWW8 1000

NOTE: All packages are RoHS-compliant with peak reflow temperatures of 260 ‘C according to the JEDEC industry standard classifications
and peak solder temperatures.

Part Number Rule:

NSI(82)(0)(0)- DSWR
£ KKK

Reel

Series Number: Package Type:

NSI81, NSI82 SP=SOP8(150mil)
SW=SOP16(300mil)
12C Part SWWA= SOP8(600mil)

D = Industrial
Q = Automotive version

12. Documentation Support

Part Number Product Folder ‘ Datasheet Technical Documents Isolator selection guide
NSI8200-DSPR Click here Click here Click here Click here
NSI8200-DSWR Click here Click here Click here Click here
NSI8200-DSWWAR Click here Click here Click here Click here
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13. Tape and Reel Information

DEPRESSION
0.5MM(LABEL AREA)

PQ LOGO

\

LOGO

THRU"

Y\ winDow

(ENGRAVE)

THRU -/
WINDOW _f/’

. G,;yz L
10#1.0———

AREAB9FL0

LABEL

LINE

LABEL ALIGNMENT = I

FRONT VIEW

2.2%03

@21.0x0.2

(.

213.0%53

~
2
)
7

ARBOR HOLE
DETAIL_A

SCALE : 3:1

SEE DETAIL A

18287~ O\®
FULL RADIUS

W3 (INCLUDES FLANGE
DISTORTION AT
OUTER EDGE)

W1(MEASURE
AT HUB)

// /

/
/
/’ / /

-— W2

(MEASURE
AT HUB)

7

P
C
N\

THRU'  /
wiNDOW / /

COMPANY LOGO

DEPRESSION
0.3MM

/

SIDE VIEW BACK WIEW
PRODUCT SPECIFICATION
TAPE oA @N w1 w2 W3 E
WIDTH +2.0 +2.0 (MAX) (MIN)
08MM 330 178 8.4M3| 14.4 o 5.5
12MM 330 178 12.4%28] 18.4 | accowmooare] 5.5
16MM 330 | 178 | 16.4%58] 22.4 | "o 5.5
24MM 330 178 | 24.4%3] 30.4 |wewmence| 5.5
32MM 330 178 | 32.4%3] 38.4 5.5
SURFACE RESISTIVITY
LEGEND SR RANGE TYPE COLOUR
A BELOW 107 ANTISTATIC ALL TYPES
B 10° TO 10" STATIC DISSIPATIVE |BLACK ONLY
C 10° & BELOW 10® | CONDUCTIVE (GENERIC) | BLACK ONLY
E 10° TO 10" ANTISTATIC (COATED) | ALL TYPES
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PO P2 K0

oD I——-I ”
AT — &

(]
B 5
NIz - F|E
(@) HEH @ &
\ —B T
A0
P1 oD1 B-B
NOTES:
E_|1.75+0.10 ¥ [12.0040.30] 1. Cumulative Tolerance of 10 sprocket
F | 5.5+0.10 Pl [8.00£0.10] holes is +0.20.

P2 | 2.00£0.10 A0 16.50£0.10| > Al] dimensions in millimeters unless
DO | 1.55+0.05 B0 |5.30%0.10 .
otherwise stated.

Dl | 1.6+0.10 K0 |2.20£0.10 o 5 9
£ 00£0.10 KL |Lo0+0.10] 3-Surface resistivity: 10°~10"Q

10P0 | 40. 00£0. 20 T |0.30+0.05

QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

O O O O O O O O O Sprocket Holes

| 71 | #

___.'_____
I

Z1

74 User Direction of Feed

\V4
Pocket Quadrants

Figure 13. 1 Tape and Reel Information of SOP8
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DEPRESSION
0.5MM(LABEL AREA)

THRU"

CODE
LOGO

AREAB9TLO

HUB WIDTH LABEL
LOGO

RECYCLE:

PQ LOGO
(ENGRAVE)

wioow / /

COMPANY LOGO

W3 (INCLUDES FLANGE
DISTORTION AT
OUTER EDGE)

DEPRESSION

0.3MM

W1(MEASURE
AT HUB)

-— W2

aN - - — =
HRU /]
winoow / /1 \ [/
HUB SIZE
LOGO
(MEASURE
AT HUB)

LOGO 7~ e -
7/ +oz_ |
bﬁ:& e Le 0\®FULL RADIUS
FRONT VIEW SIDE VIEW BACK VIEW
2_2:3-3 PRODUCT SPECIFICATION
TAPE oA #N w1 w2 w3 E
WIDTH +2.0 +2.0 (MAX) (MIN)
/ 08MM 330 | 178 | 8.4%3] 14.4 o 22
a21.0%0.2 + 213.0305 12MM 330 | 178 | 12.4*33] 18.4 | accoumcoare] 5.5
/5/ ' 16MM__| 330 | 178 | 16.4%3| 22.4 | ™Ewm [55
24MM 330 | 178 | 24.4*3] 30.4 |wermece| 5.5
7 32MM_| 330 | 178 | 32.4%33] 38.4 55
ARBOR HOLE SURFACE RESISTIMITY
DETAIL A LEGEND SR_RANGE TYPE COLOUR
SCALE : 3:1 A BELOW 10" ANTISTATIC ALL TYPES
B 10° 70 10" STATIC DISSIPATIVE | BLACK ONLY
C 10° & BELOW 10° | CONDUCTIVE (GENERIC) | BLACK ONLY
E 10° TO 10" ANTISTATIC (COATED) | ALL TYPES
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p2: P1: PO:
2.00£0.70 + .
E:1A75j:O.1O*‘ - 12.00+£0.10 100010 oo $1.55£0.05
2|0 9600 O 40 & O O 9 & O C
o
e L] ] L] L] ] [ L] o
@] O .
plea ] g
=R IS <> i - a
S | R
o | W o
= / S
L 41 s0un -
. T:0.30£0.05
A0:10.754+0.10
K1: ‘ KO:
+
2_50_00410% ﬂ‘ ] . tﬁ ) . ﬂ 2.80£0.10 B
? ! RoHS ¢
1. 10 sprocket hole pitch cumulative tolerance +0.20 . R st
2. Carrier camber is within | mm in 250 mm.
3. Material : Black Conductive Polystyrene Alloy . W 16.00=0.20
4. All dimensions meet ETA-481 requirements. A0 |10.75£0.10
5. Thickness : 0.30+£0.05mm. e
6. Packing leu%th per 22" reel : 378 Meters. BO |10.70+0.10
7. Component .oald per 1_15 reel 1:01000 pes. KO | 2.80=0.10
8. Surface resistivity :10~ 10Q KL | 2502010
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
O O O O O O O O O Sprocket Holes
I I
* I ° I
Z1 21 | 72
— —_—— — .'_ —_—— ] —
z3 ! z4 User Direction of Feed
V
Pocket Quadrants
Figure 13. 2 Tape and Reel Information of SOW16
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OHSERVEPRECAUTIONS

{TTENTION

PRODUCT SPECIFICATIONS

TAPE WIDTH

oA 2

oN *2

H1t2

H2 "

=5
WIo2

24MM

330

100

24.4

28.6

24.4

W

NOTES:
1.MATERIAL:DISSIPATIVE(BLACK)
2.FLANGE WARPAGE:3 MM MAXIMUM 5
3.ALL DIMENSIONS ARE IN MM

4.ESD - SURFACE RESISTIVITY-10 TO
10 OHMS/SQ

5.GENERAL TOLERANFE: £0.25 MM
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P2: PO: P1:
E: 1.75+0.10 2.00+0.10 4.00+0.10 12.00£0.10
fr—

| [
$6d & & |$ ¢

3L

DO:
@1.55+0.05

9.00

= ESS=S
S
o &
B3 2 [
g - ¢
O [J{_\ .. _H
2 S < B 8
h \ 1
) \
78 i
, D1: el
f AQO: Lm.somw
. 6.5540.10 T: 0.35+0.05
: KO:
4.10%0.10 H H u 4.60£0.10

. 10 sprocket hole pitch cumulative tolerance +0.20.

. Carrier camber is within 1 mm in 250 mm.

. Material : Black Conductive Polystyrene Alloy.

. All dimensions meet EIA-481 requirements.

. Thickness : 0.35+0.05mm.

. Packing length per 19" reel :130 Meters. ({&4= 1: 10)
. Component load per 13" reel : 1000 pcs.

8. Surface resistivity : 10" -10" Q/sq.

0O\ s LD 1D

0O OO0 O0OO0OO0OO0OO0O0

O
w, =0
& e O
O

]

S Bl Bl il

Quadrant

Designations

Figure 13. 3 Tape and Reel Information of SOWW8

W 24.00+0.30
A0 6.55+0.10
BO 17.05+0.10
KO 4.60=0.10
Kl 4.10=0.10

ﬁ

Feed Direction
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14. Revision History

Revision Description Date
1.0 Original 2023/11/15
1.1 Update SOWWS8 Package 2024/5/10
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IMPORTANT NOTICE

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

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