NOVOSENSLE

NSI83xxSx-Q1SSR
High Reliability

Triple/Quad-Channel Digital Isolators

Product Overview

The NSI83xx devices are high reliability triple/quad-
channel digital isolators. The NSI83xx device is
safety certified by UL1577 and supports 3kVims
insulation withstand voltage, while providing high
electromagnetic immunity and low emissions at low
power consumption. The data rate of the NSI83xx is
up to 100Mbps, and the common-mode transient
immunity (CMTI) is up to 200kV/ps. The NSI83xx
device provides digital channel direction configuration
and the default output level configuration when the
input power is lost. Wide supply voltage of the
NSI83xx device supports direct connection to most
digital interfaces, making level shifting easy. High
system level EMC performance enhance reliability
and stability of use. AEC-Q100 (Grade 1) option is
provided for all devices.

Key Features
* Up to 3000V ms Insulation voltage

* Data rate: DC to 100Mbps

* Power supply voltage: 2.5V to 5.5V

* High CMTI: 200kV/us

* Chip level ESD: HBM: £8kV

* Robust Electromagnetic Compatibility (EMC)
— System-Level ESD, EFT, and Surge Immunity
— Low Emissions

* Default output high level or low-level option

* Low power consumption: 1.5mA/ch (1 Mbps)

* Low propagation delay: <18ns

» Operation temperature: -40°C~125°C

*  AEC-Q100 Qualified

* RoHS-compliant packages:
— SSOP16

Safety Regulatory Approvals

* UL recognition: up to 3000Vms for 1 minute per
UL1577

* CQC cetrtification per GB4943.1
e CSA component notice 5A
* DINEN IEC 60747-17 (VDE 0884-17)

Applications

* Industrial automation system
* Isolated SPI, RS232, RS485
* General-purpose multichannel isolation

e Motor control

Device Information

Part Number Package Body Size
NSI833xSx-Q1SSR | SSOP16 5.40mm x 3.90mm
NSI834xSx-Q1SSR | SSOP16 5.40mm x 3.90mm
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Figure 1. NSI833x Block Diagram
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Figure 2. NSI834x Block Diagram
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1. Pin Configuration and Functions

voD, [I] ® 6] voD, VDD, hd [T5] vbD,
GND, 7] [T5] GND, GND, [15] GND,
INA IZ—D—{ [17] ouTA INA —D—{ [12] ouTA
INB |Z_>—| [[S1outs  INB —D—{ [13] ouTs
INC |’_5‘—>—| [I7]outc  ouTc j H [T7] InC
NC[E] [TT]NC NC [11] NC
ne [ [T0] EN, EN, [T0] EN,
GND, [B] NsI8330 [9] GND, GND, NsI8331 [9] GND,
Figure 1.1 NSI8330 Package Figure 1.2 NSI18331 Package

Table 1.1 NSI833x Pin Configuration and Description

NSI8330 | NSI8331 SYMBOL FUNCTION
PIN NO. | PIN NO.

1 1 VDD+ Power Supply for Isolator Side 1

2 2 GND1 Ground 1, the ground reference for Isolator Side 1

3 3 INA Logic Input A

4 4 INB Logic Input B

5 12 INC Logic Input C

6 6 NC No Connection.

7 7 NC/ENj No connection (NSI8330) Or output Enable 1 (NS18331). Active high
logic input. When ENj is high or NC, the output of Side 1 is enabled.
When EN1 is low, the output of Side 1 is disabled to high impedance

state.

8 8 GND+ Ground 1, the ground reference for Isolator Side 1

9 9 GND:2 Ground 2, the ground reference for Isolator Side 2

10 10 EN2 Output Enable 2. Active high logic input. When ENz: is high or NC, the
output of Side 2 is enabled. When ENz2 is low, the output of Side 2 is

disabled to high impedance state.

11 1" NC No Connection.

12 5 OouTC Logic Output C

13 13 OouTB Logic Output B

14 14 OUTA Logic Output A

15 15 GND2 Ground 2, the ground reference for Isolator Side 2

16 16 VDD Power Supply for Isolator Side 2
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VDD, . [16] vob, voD, [1] ® vop, voo, [i] ® [15] voD,
GND; GND, GND; [Z] GND, GND; [Z] GND;
INA —l>—{ OUTA  INA E—l>—| OUTA  INA —l>—{ OUTA
INB —[>—{ [T3] OUTB  INB IZ—[>—| OUTB  INB —[>—{ OUTB
INC [12] outc  INC [ OUTC OUTC INC
IND [E] [17] ouTD ouTD [E] IND ouTD [E] IND
NC EN> ENy [Z] EN, EN, EN,
GND, nNsig3s0 O ] GND, GND; [B] nsisz41 [9 ] GND, GND, Nsisa42 [G_] GND,
Figure 1.3 NSI8340 Package Figure 1.4 NSI8341 Package Figure 1.5 NSI8342 Package

Table 1.2 NSI834x Pin Configuration and Description

NSI8340 @ NSI8341 | NSI8342 SYMBOL FUNCTION
PIN NO. = PIN NO. PIN NO.
1 1 1 VDD+ Power Supply for Isolator Side 1
2 2 2 GND1 Ground 1, the ground reference for Isolator Side 1
3 3 3 INA Logic Input A
4 4 4 INB Logic Input B
5 5 12 INC Logic Input C
6 11 11 IND Logic Input D
7 7 7 NC/EN1 No Connection (NS18340). Or Output Enable 1 (NSI8341/2).

Active high logic input. When EN1 is high or NC, the output
of Side 1 is enabled. When ENj1 is low, the output of Side 1 is
disabled to high impedance state.

8 8 8 GND1 Ground 1, the ground reference for Isolator Side 1
9 9 9 GND:> Ground 2, the ground reference for Isolator Side 2
10 10 10 EN2 Output Enable 2. Active high logic input. When ENz: is high or

NC, the output of Side 2 is enabled. When ENz: is low, the
output of Side 2 is disabled to high impedance state.

11 6 6 OuUTD Logic Output D

12 12 5 ouTC Logic Output C

13 13 13 ouTB Logic Output B

14 14 14 OUTA Logic Output A

15 15 15 GND:> Ground 2, the ground reference for Isolator Side 2
16 16 16 VDD Power Supply for Isolator Side 2
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2. Absolute Maximum Ratings

Parameters Symbol Min Typ Max Unit  Comments

Power Supply Voltage VDD1, VDD2 -0.5 6.5 Vv

Maximum Input Voltage VINA, VINB, -0.4 VDD+0.4 | V The maximum voltage

VINC, VIND must not exceed 6.5V

Maximum Output Voltage VOUTA, -04 VDD+0.4 | V The maximum voltage
VOUTB, must not exceed 6.5V
VOUTC,
VOUTD

Maximum Input/Output VINA, VINB, -0.8 VDD+0.8 | V Pulse width should be

Pulse Voltage VINC, VIND, less than 100ns, and
VOUTA, the duty cycle should
VOUTSB, be less than 10%
VOUTC,
VOUTD

Output current lo -15 15 mA

Operating Temperature Topr -40 125 °C

Junction Temperature Tj 150 °C

Storage Temperature Tstg -65 150 °C

3. ESD Ratings

Parameters

Electrostatic
discharge (ESD)

Ratings Value Unit
Human body model (HBM), per ANSI/ESDA/JEDEC JS-001®? +8000 \Y
Charged device model (CDM), per JEDEC specification
JESD22-C1010 +2000 v

(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
Power Supply Voltage VDD1, VDD2 25 5.5 \%
Operating Temperature Topr -40 125 °C
High Level Input Voltage VIH 2 \%
Low Level Input Voltage VIL 0.8 \%
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Data rate DR 100 Mbps

5. Thermal Information

Parameters Symbol SSOP16 Unit
IC Junction-to-Air Thermal Resistance Reua 140 °C/W
Junction-to-case (top) thermal resistance Resc top 54.4 °C/\W
Junction-to-board thermal resistance ReJs 51.9 °C/W
Junction-to-top characterization parameter Yir 6.7 °C/\W
Junction-to-board characterization parameter Yis 33 °C/\W

6. Specifications

6.1. Electrical Characteristics

(VDD1=2.5V~5.5V, VDD2=2.5V~5.5V, Ta=-40°C to 125°C. Unless otherwise noted, Typical values are at VDD1 = 5V,
VDD2 = 5V, Ta = 25°C)

Parameters Symbol Min Typ Max | Unit Comments
Power on Reset VDDpor" 2 2.2 2.4 \% POR threshold as during
power-up
VDD hys(” 0.1 \% POR threshold Hysteresis
Rising input switching Vir+(V 1.5 2 \%
threshold
Falling input switching ViV 0.8 1.15 v
threshold
Input threshold voltage Vir_nvs(” 0.35 \Y
hysteresis
High Level Output Voltage Vo VDD- \Y lon =- 4mA
0.4
Low Level Output Voltage VoL 0.4 \Y, loL = 4mA
Output Impedance Rout” 50 ohm
Input Pull high or low Tpun 5 10 MA
Current
Start Up Time after POR trbs @ 22 32 us
Common Mode Transient CMTI +150 +200 kV/us See Figure 6.11, CL = 15pF
Immunity
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™ Not test covered, guaranteed by characterization.

@ Not test covered, guaranteed by design.

6.2. Supply Current Characteristics — 5V Supply
(VDD1=5V* 10%, VDD2=5V+ 10%, Ta=-40°C to 125°C. Unless otherwise noted, Typical values are at VDD1 = 5V, VDD2
= 5V, Ta = 25°C)

Parameters Symbol Min Typ Max | Unit Comments
NSI8330
Iop1(QO) 1.40 1.78 | mA All Input OV for NSI8330x0 Or
All Input at supply for
|DD2(Q0) 4.14 5.03 mA NSI8330x1
lop1(Q1) 4.94 5.99 mA All Input at supply for
lop2(Q1 4.15 5.06 A NSI8330x0
. . m
oo2(Q1) Or All Input OV for NSI8330x1
loo1(1M) 3.24 394 | mA All Input with 1Mbps,
Ioo2(1M) 420 | 517 |mA Cu=15pF
lop1(10M) 3.41 4.31 mA All Input with 10Mbps,
Ioo2(10M) 528 | 645 | mA C=15pF
lop1(100M) 3.87 487 | mA All Input with 100Mbps,
Ioo2(100M) 2072 | 25.95 | mA C=15pF
NSI8331
Supply current
Iop1(QO) 2.74 3.35 | mA All Input OV for NS18331x0 Or
All Input at supply for
Ipp2(QO0) 2.80 3.39 mA NSI8331x1
Iop1(Q1) 5.10 6.21 mA All Input at supply for
Iop2(Q1 3.99 4.84 A NSI8331x0
po2(Q1) ' ' m Or All Input OV for NSI8331x1
lop1(1M) 3.98 4.88 mA All Input with 1Mbps,
Ioo2(1M) 346 | 423 | mA Ci=15pF
lop1(10M) 4.46 555 | mA All Input with 10Mbps,
Ipp2(10M) 423 | 521 |mA Ci=15pF
lop1(100M) 9.91 1243 | mA All Input with 100Mbps,
Ipo2(100M) 1468 | 18.39 | mA Cu=15pF
NSI8340
lop1(QO) 1.48 1.74 | mA
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Parameters Symbol Min Typ Max | Unit Comments
Iop2(Q0) 4.28 5.10 mA All Input OV for NSI8340x0 Or
All Input at supply for
NSI8340x1
loo1(Q1) 6.20 744 | mA All Input at supply for
lop2(Q1 4.30 5.14 A NSI8340x0
. . m
po2(Q1) Or All Input OV for NSI8340x1
Ipp1(1M) 3.93 4.71 mA All Input with 1Mbps,
loa(1M) 437 | 529 |mA CL=15pF
lop1(10M) 4.16 520 | mA All Input with 10Mbps,
loo2(10M) 58 | 7.00 |mA | C=T19pF
lop1(100M) 4.77 595 | mA All Input with 100Mbps,
Io2(100M) 2639 | 3299 | mA Cu= 15pF
NSI8341
Iop1(QO) 2.18 258 | mA All Input OV for NSI8341x0 Or
All Input at supply for
Ibo2(QO) 3.58 426 | mA NSI8341x1
loo1(Q1) 5.72 6.86 | mA All Input at supply for
oo Q1 571 A NSI8341x0
. m
po2(Q1) 4.77 Or All Input OV for NSI8341x1
lop1(1M) 4.04 485 | mA All Input with 1Mbps,
Ioo2(1M) 426 | 514 |mA Ci=15pF
lop1(10M) 457 5.65 | mA All Input with 10Mbps,
Iop2(10M) 539 | 655 | mA Ci=15pF
lop1(100M) 1017 | 12.71 | mA All Input with 100Mbps,
Ipp2(100M) 2098 | 2623 | mA Cu=15pF
NSI8342
Iop1(QO) 2.88 3.42 | mA All Input OV for NSI18342x0 Or
All Input at supply for
|DD2(Q0) 2.88 3.42 mA NSI8342x1
loo1(Q1) 5.25 6.29 | mA All Input at supply for
lop2(Q1 5.25 6.29 A NSI8342x0
. . m
oe2(Q1) Or All Input OV for NSI8342x1
loo1(1M) 4.15 5.00 mA All Input with 1Mbps,
looa(1M) 415 | 500 |mA C=15pF
lop1(10M) 4.98 6.10 | mA All Input with 10Mbps,
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Parameters Min | Typ Comments
Iop2(10M) 498 | 610 | mA CL=15pF
Iop1(100M) 15.58 | 19.47 | mA All Input with 100Mbps,
loo2(100M) 1558 | 19.47 | mA Cu=15pF

6.3. Supply Current Characteristics —3.3V Supply
(VDD1=3.3V+t 10%, VDD2=3.3V+ 10%, Ta=-40°C to 125°C. Unless otherwise noted, Typical values are at VDD1 = 3.3V,
VDD2 = 3.3V, Ta = 25°C)

Parameters Symbol Min Typ Max | Unit Comments
NSI8330
Iop1(QO) 1.18 1.68 | mA All Input OV for NSI8330x0 Or
All Input at supply for
Iop2(Q0) 3.87 4.95 mA NSI8330x1
loo1(Q1) 4.67 588 | mA All Input at supply for
lop2(Q1 3.94 4.98 A NSI8330x0
. . m
po2(Q1) Or All Input 0V for NSI8330x1
loo1(1M) 2.98 3.86 | mA All Input with 1Mbps,
lop2(1M) 391 | 504 |mA | C=15pF
lop1(10M) 3.15 4.22 mA All Input with 10Mbps,
Ipp2(10M) 461 | 590 |mA Ci=15pF
lop1(100M) 3.99 485 | mA All Input with 100Mbps,
Ipp2(100M) 1373 | 16.58 | mA Ci=15pF
Supply current
NSI8331
Iop1(QO) 2.56 329 | mA All Input OV for NSI8331x0 Or
All Input at supply for
lop2(QO) 2.56 3.33 mA NSI8331x1
loo1(Q1) 4.83 6.1 mA All Input at supply for
lop2(Q1 3.72 4.75 A NSI8331x0
. . m
po2(Q1) Or All Input 0V for NSI8331x1
loo1(1M) 3.7 4.78 mA All Input with 1Mbps,
Ioo2(1M) 318 | 412 | mA C=15pF
lop1(10M) 4.06 5.31 mA All Input with 10Mbps,
Ipp2(10M) 370 | 481 | mA Ci=15pF
lop1(100M) 7.66 929 | mA All Input with 100Mbps,
Ipp2(100M) 10.06 | 12.14 | mA Cu= 15pF
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Parameters Symbol Min Typ Max | Unit Comments
NSI8340
Iop1(QO) 1.19 1.68 | mA All Input OV for NSI18340x0 Or
All Input at supply for
|DD2(Q0) 3.93 5.00 mA NSI8340x1
loo1(Q1) 5.84 730 | mA All Input at supply for
NSI18340x0
Iop2(Q1) 3.94 5.04 mA
Or All Input 0V for NSI18340x1
loo1(1M) 3.58 460 | mA All Input with 1Mbps,
Iop2(1M) 398 | 512 | mA C=15pF
lop1(10M) 3.82 509 | mA All Input with 10Mbps,
Iop2(10M) 492 | 627 |mA Ci=15pF
lop1(100M) 4.94 5.92 mA All Input with 100Mbps,
Ipo2(100M) 17.08 | 2050 | mA Cu=15pF
NSI8341
Iop1(QO) 1.87 2.51 mA All Input OV for NSI8341x0 Or
All Input at supply for
Ioo2(QO) 324 | 417 | mA NSI8341x1
loo1(Q1) 5.36 6.73 | mA All Input at supply for
(1 5.60 A NSI8341x0
. m
po2(Q1) 4.41 Or All Input 0V for NSI8341x1
loo1(1M) 3.68 4.73 mA All Input with 1Mbps,
Ioo2(1M) 388 | 499 | mA Ci=15pF
lop1(10M) 4.09 538 | mA All Input with 10Mbps,
Iop2(10M) 464 | 597 |mA Ci=15pF
lop1(100M) 7.97 9.56 | mA All Input with 100Mbps,
Ipb2(100M) 14.04 | 16.85 | mA Cu= 15pF
NSI8342
Iop1(QO) 2.56 334 | mA All Input OV for NSI18342x0 Or
All Input at supply for
|DD2(Q0) 2.56 3.34 mA NSI8342x1
loo1(Q1) 4.89 6.17 | mA All Input at supply for
lop2(Q1 4.89 6.17 A NS18342x0
. . m
po2(Q1) Or All Input 0V for NSI8342x1
loo1(1M) 3.78 486 | mA All Input with 1Mbps,
loo2(1M) 378 | 4.86 | mA C=15pF
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Parameters Symbol Min Typ Max | Unit Comments
lop1(10M) 4.37 568 | mA All Input with 10Mbps,
Ipp2(10M) 437 | 568 |mA C=15pF
lop1(100M) 11.00 13.21 | mA All Input with 100Mbps,
Ipp2(100M) 11.00 | 1321 | mA Cu=15pF

6.4. Supply Current Characteristics—2.5V Supply
(VDD1=2.5V+ 10%, VDD2=2.5V+ 10%, Ta=-40°C to 125°C. Unless otherwise noted, Typical values are at VDD1 = 2.5V,
VDD2 = 2.5V, Ta = 25°C)

Parameters Symbol Min Typ Max | Unit Comments
NSI8330
Iop1(QO) 1.17 1.64 | mA All Input OV for NSI8330x0 Or
All Input at supply for
|DD2(Q0) 3.71 4.82 mA NSI8330x1
loo1(Q1) 4.60 556 | mA All Input at supply for
lop2(Q1 3.82 4.98 A NSI8330x0
. . m
po2(Q1) Or All Input 0V for NSI8330x1
loo1(1M) 2.92 3.57 mA All Input with 1Mbps,
lop2(1M) 382 | 505 |mA | C=15pF
lop1(10M) 3.05 4.07 | mA All Input with 10Mbps,
Iop2(10M) 435 | 557 |mA Ci=15pF
lop1(100M) 3.79 463 | mA All Input with 100Mbps,
Iob2(100M) 111 | 1342 | mA Ci=15pF
Supply current
NSI8331
lop1(Q0) 2.44 323 | mA All Input OV for NSI8331x0 Or
All Input at supply for
|DD2(QO) 2.44 3.23 mA NSI8331x1
loo1(Q1) 4.76 590 | mA All Input at supply for
lop2(Q1 3.66 4.64 A NSI8331x0
. . m
po2(Q1) Or All Input 0V for NSI8331x1
loo1(1M) 3.64 459 | mA All Input with 1Mbps,
lop2(1M) 310 | 403 |mA | C=15pF
lop1(10M) 3.91 510 | mA All Input with 10Mbps,
lop2(10M) 349 | 454 |mA | C=15pF
lop1(100M) 6.65 8.09 | mA All Input with 100Mbps,
Iobz2(100M) 825 | 996 | mA Cu= 15pF
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Parameters Symbol Min Typ Max | Unit Comments
NSI8340
Iop1(QO) 1.17 1.64 | mA All Input OV for NSI18340x0 Or
All Input at supply for
|DD2(Q0) 3.71 4.82 mA NSI8340x1
loo1(Q1) 5.74 6.87 | mA All Input at supply for
NSI18340x0
Ipp2(Q1) 3.86 5.03 mA
Or All Input 0V for NSI18340x1
loo1(1M) 3.50 4.21 mA All Input with 1Mbps,
loo2(1M) 386 | 513 | mA C=15pF
lop1(10M) 3.68 4838 | mA All Input with 10Mbps,
Iop2(10M) 456 | 582 |mA Ci=15pF
lop1(100M) 4.66 563 | mA All Input with 100Mbps,
Ipo2(100M) 1358 | 16.29 | mA Cu=15pF
NSI8341
Iop1(QO) 1.80 243 | mA All Input OV for NSI8341x0 Or
All Input at supply for
loo2(Q0) 307 | 402 | mA NSI8341x1
loo1(Q1) 5.27 6.41 mA All Input at supply for
(1 5.49 A NSI8341x0
. m
po2(Q1) 4.33 Or All Input 0V for NSI8341x1
Iop1(1M) 3.59 4.44 mA All Input with 1Mbps,
Ioo2(1M) 377 | 490 | mA Ci=15pF
lop1(10M) 3.90 511 | mA All Input with 10Mbps,
Iop2(10M) 434 | 558 |mA Ci=15pF
lop1(100M) 6.89 829 | mA All Input with 100Mbps,
Ipb2(100M) 1135 | 1362 | mA Cu= 15pF
NSI8342
Iop1(QO) 2.44 323 | mA All Input OV for NSI18342x0 Or
All Input at supply for
|DD2(Q0) 2.44 3.23 mA NSI8342x1
lop1(Q1) 4.80 5.95 mA All Input at supply for
lop2(Q1 4.80 5.95 A NSI8342x0
. . m
po2(Q1) Or All Input 0V for NSI8342x1
loo1(1M) 3.68 467 | mA All Input with 1Mbps,
loo2(1M) 368 | 467 | mA C=15pF
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Parameters Symbol Min Typ Max | Unit Comments
lop1(10M) 412 535 | mA All Input with 10Mbps,
Ipp2(10M) 412 | 535 |mA C=15pF
lop1(100M) 9.12 10.96 | mA All Input with 100Mbps,
Ipp2(100M) 912 | 1096 | mA Cu= 15pF

6.5. Switching Characteristics - 5V Supply
(VDD1=5V% 10%, VDD2=5V+ 10%, Ta=-40°C to 125°C. Unless otherwise noted, Typical values are at VDD1 = 5V, VDD2
=5V, Ta = 25°C)

Parameters Symbol Min Typ Max | Unit Comments
Data Rate DR 0 100 Mbps
Minimum Pulse Width PW 8.3 ns
Propagation Delay tpLH 12.0 18 ns See Figure 6.9, CL = 15pF
tPHL 12.5 18 ns See Figure 6.9, CL = 15pF
Pulse Width Distortion PWD 5.0 ns See Figure 6.9, CL = 15pF
[t PHL — tPLH |
Rising Time tr 5.0 ns See Figure 6.9, CL = 15pF
Falling Time tr 5.0 ns See Figure 6.9, CL = 15pF
Peak Eye Diagram Jitter tur(PK) 25 ns
Channel-to-Channel tsk(c2c) 2.5 ns
Delay Skew
Part-to-Part Delay Skew tsk(p2p) 5.0 ns
Disable high to Tri-State trHz 8.67 30 ns See Figure 6.10, C. = 15pF,
Ri=1k
Enable to Data high Valid trzH 8.75 30 ns Se_e Figure 6.10 , CL = 15pF,
RL=1k
Disable low to Tri-State teLz See Figure 6.10 , CL = 15pF,
7.7 30 ns
Ri=1k
Enable to Data low Valid trzL See Figure 6.10 , C. = 15pF,
9.5 30 ns R=1k

6.6. Switching Characteristics - 3.3V Supply
(VDD1=3.3V+ 10%, VDD2=3.3V+ 10%, Ta=-40°C to 125°C. Unless otherwise noted, Typical values are at VDD1 = 3.3V,
VDD2 = 3.3V, Ta = 25°C)
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Parameters Symbol Min Typ Max | Unit Comments
Data Rate DR 0 100 Mbps
Minimum Pulse Width PW 8.3 ns
Propagation Delay t pLH 12.85 19 ns See Figure 6.9, CL = 15pF
t PHL 12.60 19 ns See Figure 6.9, CL = 15pF
Pulse Width Distortion PWD 50 ns See Figure 6.9, CL = 15pF
[t PHL —t PLH |
Rising Time tr 5.0 ns See Figure 6.9, CL = 15pF
Falling Time tr 5.0 ns See Figure 6.9, CL = 15pF
Peak Eye Diagram Jitter tur(PK) 25 ns
Channel-to-Channel tsk(c2c) 25 ns
Delay Skew
Part-to-Part Delay Skew tsk(p2p) 5.0 ns
Disable high to Tri-State trHz See Figure 6.10 , CL = 15pF,
1" 30 ns
RL=1k
Enable to Data high Valid trzH See Figure 6.10 , CL = 15pF,
11.5 30 ns
Ri=1k
Disable low to Tri-State trLz See Figure 6.10 , C. = 15pF,
9.3 30 ns -
RL=1k
Enable to Data low Valid trzL 123 30 ns gf§1i|gure 6.10 , CL = 15pF,

6.7. Switching Characteristics - 2.5V Supply

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

Parameters Symbol Min Typ Max  Unit Comments

Data Rate DR 0 100 Mbps

Minimum Pulse Width PW 8.3 ns

Propagation Delay t PLH 13.97 20 ns See Figure 6.9, CL = 15pF
t PHL 12.72 20 ns See Figure 6.9, CL = 15pF

Pulse Width Distortion PWD 5.0 ns See Figure 6.9, CL = 15pF

[tPHL — tPLH |

Rising Time tr 50 ns See Figure 6.9, CL = 15pF

Falling Time t 5.0 ns See Figure 6.9, CL = 15pF

Peak Eye Diagram Jitter tur(PK) 2.5 ns
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Channel-to-Channel tsk(c2c) 2.5 ns
Delay Skew
Part-to-Part Delay Skew tsk(p2p) 5.0 ns
Disable high to Tri-State teHz 13.9 30 ns See Figure 6.10 , C. = 15pF,
' Ri=1k
Enable to Data high Valid tpzH See Figure 6.10 , CL = 15pF,
15.6 30 ns Ri=1k
Disable low to Tri-State trLz 126 30 ns Seia Figure 6.10 , CL = 15pF,
Ri=1k
Enable to Data low Valid tezL 16.8 30 ns Seie Figure 6.10 , CL = 15pF,
Ri=1k
6.8. Typical Performance Characteristics
8 30
< 6 <
E E20
5 4 = 5
3 ) —VCC=2.5V 3 10 —VCC=2.5V
%_, —\VCC=3.3V % —\/CC=3.3V
2 VCG=sV = VCC=5V
(5] 0 %) 0
0 30 60 90 120 0 60 90 120

Data Rate(Mbps)

Figure 6.1 NSI83x0 VDD1 Supply Current vs Data Rate
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Supply Current (mA)
S N b~ OO

—VCC=2.5V
—VCC=3.3V
VCC=5V

0 30 60 90

Data Rate(Mbps)

120

Figure 6.3 NSI183x1 VDD1 Supply Current vs Data Rate

Data Rate(Mbps)

Figure 6.2 NSI83x0 VDD2 Supply Current vs Data Rate
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o
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Figure 6.4 NSI83x1 VDD2 Supply Current vs Data Rate
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Figure 6.5 NSI183x2 VDD1 Supply Current vs Data Rate
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Figure 6.7 Rising Edge Propagation Delay Vs Temp
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Figure 6.6 NSI83x2 VDD2 Supply Current vs Data Rate
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Figure 6.8 Falling Edge Propagation Delay Vs Temp
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6.9. Parameter Measurement Information

(1) Input Generator Characteristics : PRR < 50kHz, tr < 3ns, tf < 3ns, Duty cycle = 50%, Zo = 50 Q.
Figure 6.9 Switching Characteristics Test Circuit and Waveform

Vee
RL=1kQ 1%
IN
ov
Input
Generator
i
0r
e ;
IN =¥
3V et
5
21
Yo R = 1kQ +1%
Input
Generator

Figure 6.10 Enable/Disable Propagation Delay Time Test Circuit and Waveform

VDD1 | VDD2

N

N _\__‘ }7 ~_|out
Battery( L L Ve @) DC

GND2

Figure 6.11 Common-Mode Transient Immunity Test Circuit
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7. High Voltage Feature Description

7.1. Insulation and Safety Related Specifications

Value

Parameters Symbol Comments
SSOP16

Minimum External Clearance CLR 4 mm IEC 60664-1
Minimum External Creepage CPG 4 mm IEC 60664-1
Distance Through Insulation DTI 24 gm Distance through insulation
Tracking Resistance DIN EN 60112 (VDE 0303-11); IEC
(Comparative Tracking CTI >600 Vv 60112
Index)
Material Group IEC 60664-1

Value
Description Test Condition
SSOP16
Overvoltage Category per For Rated Mains Voltage < [to IV
IEC60664-1 150Vrms
For Rated Mains Voltage < [ to Il
300Vrms
For Rated Mains Voltage < ltoll
600Vrms
For Rated Mains Voltage <
1000Vrms
Climatic Classification 40/125/21
Pollution Degree per DIN VDE 2
0110

7.2. Insulation Characteristics

Value
Description Test Condition Symbol
SSOP16
Maximum repetitive isolation Viorw 565 Ve
voltage
AC Voltage Viowm 400 Vrus
Maximum working isolation voltage
DC Voltage 565 Vbc
Method a, after
Apparent Charge Input/output safety test \ pC
subgroup 2/3,
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Value

Description Test Condition Symbol

SSOP16

Vini=Viotm, tni=60 s ,
Vpdm=1.2*Viorm, tm=10s.

Method a, after

environmental tests
Qpd

subgroup 1, Vini=Viotwm, pC
tini=60s ,Vpdm=1.6*Viorwm,
tm=1 Os

Method b, routine test
(100% production) and
preconditioning (type
test);Vin=1.2*Viotm, tni=1s
Vpd m=1.875*Viorm, tm=1s

(method b1) or
Vpam=Vini, tm=tini(method
b2)

pC

Method a, after
Input/output safety test
subgroup 2/3, pC

Vini=Viotm, tini= 60 s ,
Vpdm=1.2*Viorm, tm=10s.

Method a, after
environmental tests

subgroup 1, Vini=Viotwm, pC
Apparent Charge tini=60s ,Vpd_(m)=1.3 ViorM, - <5
tm—1OS

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

pC
Vod m=1.5*Viorm, tm=1s
(method b1) or
Vpam=Vini, tm=tini(method
b2)
Maximum transient isolation voltage t =60 sec Viotm 5000 Vpeak
Maximum impulse voltage Tested in air, 1.2/50-us
waveform per IEC62368-1 Vive 5384 Veen
Test method per
Maximum Surge Isolation Voltage IEC62368-1, 1.2/50us Viosm 10000 VeEAK
waveform, Viosm=Vivp X
1.3
Isolation resistance Vio =500V, Tamp=25°C Rio >10"2 Q
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Value
Description Test Condition Symbol
SSOP16
Vio =500V, 100°C < Tamp <
Rio >10™ Q
125°C
Vio =500V, Tamp=Ts Rio >10° Q
Isolation capacitance f=1MHz Cio 0.8 pF
UL1577
Vtest = Viso, t =60 s
) (qualification),
Insulation voltage per UL Viso 3000 VRrus
V1est=1.2 x Viso, t =1s
(100% production test)
7.3. Safety-Limiting Values
Basic isolation safety-limiting values as outlined in VDE-0884-17 of NSI83xxSx-Q1SSR (SSOP16)
Description Test Condition Value Unit
Safety Supply Power Resa = 140°C/W"Y, Ty =150 °C, Ta=25°C 880 mwW
Safety Supply Current Resa = 140°C/W", V, =5V, Ty =150 °C, Ta= 25 °C 176 mA
Safety Temperature? 150 | °C

1) Calculate with the junction-to-air thermal resistance, Resa, of SSOP16 package (Thermal Information Table) which is
that of a device installed on a low effective thermal conductivity test board (1s) according to JESD51-3.

2) The maximum safety temperature has the same value as the maximum junction temperature (T,) specified for the

device.
1000
(0]
2 800
o
(@)]
2~ 600
EE 400
>
B 200
©
@ 0
0 50 100

Safety Limiting Current per

150 200

Ambient Temperature (°C)

50 100

150 200

Ambient Temperature (°C)

Figure 7.1 NSI83xxSx Thermal derating Curve, Dependence of Safety Limiting Values with Case Temperature per DIN EN IEC 60747-17 (VDE

0884-17).
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7.4. Regulatory Info

The NSI83xxSx-Q1SSR are approved by the organizations listed in table.

UL

UL 1577 Component
Recognition Program

rmation

Approved under CSA
Component
Acceptance Notice 5A

caQc

Certified according
to GB4943.1

TUvV

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

Certified According
to EN IEC 62368-1

Single Protection,
3000Vrms Isolation

Single Protection,
3000Vrms Isolation

Basic Insulation

Basic insulation
VIORM=565Vpeak

3000Vrms for 1min

voltage voltage
VIOTM=5000Vpeak
VIOSM=10000Vpeak

Pending Pending CQC20001264940 Pending R 50574061
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8. Function Description

8.1. Overview

The NSI83xx is a triple/quad-channel digital isolator based on a capacitive isolation barrier technique. 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 NSI83xx devices are high reliability triple/quad-channel digital isolators. The NSI83xx device is safety certified by
UL1577 and supports 5kVms insulation withstand voltage, while providing high electromagnetic immunity and low emissions
at low power consumption. The data rate of the NSI83xx is up to 100Mbps, and the common-mode transient immunity
(CMTI) is up to 200kV/us. The NSI83xx device provides digital channel direction configuration and the default output level
configuration when the input power is lost. Wide supply voltage of the NSI83xx device supports connection to most digital
interfaces directly, making level shifting easy. High system level EMC performance enhances reliability and stability of use.

The NSI83xx has a default output status when VDDIN is unready and VDDOUT is ready as shown in Table 7.1, which helps
with diagnosis when power is missing at the transmitter side. The output B follows the same status as the input A after
powering up.

Table 7.1 Output status vs. power status

Input’ | ENx? VDDIn VDDour Output Comment
status status
H Hor NC | Ready Ready H Normal operation.
L Hor NC | Ready Ready L
X L Ready Ready 4 Output Disabled, the output is high impedance

(Internal pull up to VDDout with NSI83xxx1 or
internal pull down to GND with NSI83xxx0)

X Hor NC | Unready Ready L(NSI83xxx0) | The output follows the same status with the input
H(NSI83xxx1) after input side VDD is powered on.

X L Unready Ready Z Output Disabled, the output is high impedance

(Internal pull up to VDDout with NSI83xxx1 or
internal pull down to GND with NSI83xxx0)

X X Ready Unready Undetermined | The output follows the same status with the input
after output side VDDour is powered on.

Note: H=Logic high; L=Logic low; X=Logic low or logic high
VDD is input side power; VDDour is output side power.

(1) There is a protection diode between the input and the VDDin. When the VDD is floating, the strong drive
signal through the input pin will put the VDD in an indeterminate state.

(2) The ENx is output side enable.
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8.2. OOK Modulation

NSI83xx is based on a capacitive isolation barrier technique and the digital signal is modulated with RF carrier generated
by the internal oscillator at the transmitter side, as shown in Figure 8.1 to Figure 8.2, then it is transferred through the
capacitive isolation barrier and demodulated at the receiver side. The modulation uses OOK modulation technique with key
benefits of high noise immunity and low radiation EMI.

Isolation
barrier

]
[ > 1 |
VIN m TX signal RX signal envelope vout
> conditioning conditioning detection

EN

Figure 8.1 Single Channel Function Block Diagram

- [
Spnaltrough WW\ A/WW | NW\{ NW\T
UL

RXOUT

Figure 8.2 OOK Modulation
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9. Application Note
9.1. Typical Application Circuit

VIN=5V/3.3V

Isolated Power

L

VOUT=5V/3.3V

VDD,

GND,

OUTA

OouTB

ouTcC

NC

EN,

GND,

Isolated Power

i

9.2. PCB Layout

MCU
VIN=5V/3.3V
VDD1
°
100nF
I VDD,
GND;
PWM1
A4 3] wa
PWM2
A 4] s
MCU PWM3
A4 51 e
PWM4
a4 5] wo
VDD 1 ENJ/NC
GND;

YYYY
A

VDD,

GND,

OUTA

OuTB

ouTC

OouTD

EN,

GND;

VDD2
100nF
16 | 1;
15 ]
PWM_A
PWM_B
PWM_C IPM
12 ]
To]—AAA 202
VOUT=5V/3.3V
VDD2
100nF
l
PWM_A
PWM_B
PWM_C IPM
A —
PWM_D
A —
- VDD2

)

NS1834x

Figure 9.1 Typical PWM isolation circuit for IPM

The NSI83xx requires a 0.1 yF bypass capacitor between VDD1 and GND1, VDD2 and GND2. The capacitor should be
placed as close as possible to the package. It is recommended to make sure the space under the chip should be kept free
from planes, traces, pads and vias. To enhance the robustness of a design, the user may also include resistors (50-300 Q)
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in series with the inputs and outputs if the system is excessively noisy. The series resistors also improve the system reliability
such as latch-up immunity.

The typical output impedance of an isolator driver channel is approximately 50 Q, +40%. When driving loads where
transmission line effects will be a factor, output pins should be appropriately terminated with controlled impedance PCB
traces.

9.3. High Speed Performance

Figure 9.2 shows the eye diagram of NSI83xx at 50Mbps data rate output. The result shows a typical measurement on
NSI83xx with low jitter and wide open eye characteristics.

Real-Time Eye
1.03443 MUL
854 Wfms

200V

100V

0.0V

-1.00V

-2.00v

160ns 20 05 wors @)

Figure9.2 Eye Diagram at 50Mbps PRBS 2'%-1, 2.5V and 25°C

9.4. Typical Supply Current Equations

The typical supply current of NSI1834x and NSI833x can be calculated using below equations. IDD1 and IDD2 are typical
supply currents measured in mA, f is data rate measured in Mbps, CL is the capacitive load measured in pF.

NSI8340:
IDD1 = 0.298 *a1+1.458*b1+0.878*c1.
IDD2 = 3.93+ 0.5*VDD2*f* CL *¢1*10-3

When a1 is the channel number of default state input at side 1, b1 is the channel number of non-default state input at side
1, ¢1 is the channel number of switch signal input at side 1.

NSI8341:
IDD1 =1.875 +1.16*b1+0.58*c1+ 0.5*VDD1*f* CL *c2*10-3
IDD2 = 3.245 +1.16*b2+0.58*c2+ 0.5*VDD2*f* CL *c1*10-3

When b1 is the channel number of non-default state input at side 1, ¢1 is the channel number of switch signal input at side
1, b2 is the channel number of non-default state input at side 2, c2 is the channel number of switch signal input at side 2.

NSI8342:
IDD1 = 2.56 +1.16*b1+0.58*c1+ 0.5*VDD1*f* CL *¢2*10-3
IDD2 = 2.56 +1.16*b2+0.58 *c2+ 0.5*VDD2*f* CL *c1*10-3

When b1 is the channel number of non-default state input at side 1, ¢1 is the channel number of switch signal input at side
1, b2 is the channel number of non-default state input at side 2, c2 is the channel number of switch signal input at side 2.

NSI8330:
IDD1 = 0.298 *a1+1.458*b1+0.878*c1.
IDD2 = 3.93+ 0.5*vDD2*f* CL *¢1*10-3
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When a1 is the channel number of low input at side 1, b1 is the channel number of high input at side 1, c1 is the channel
number of switch signal input at side 1.

NSI8331:
IDD1 = 2.56 +1.16*b1+0.58*c1+ 0.5*VDD1*f* CL *¢2*10-3
IDD2 = 2.56 +1.16*b2+0.58 *c2+ 0.5*VDD2*f* CL *c1*10-3

When b1 is the channel number of non-default state input at side 1, ¢1 is the channel number of switch signal input at side
1, b2 is the channel number of non-default state input at side 2, c2 is the channel number of switch signal input at side 2.
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10. Package Information

D L2—=f =

BTM E—MARK ¢
—91.504+0.05 Q
DEPTH 0.10£0.10

I
1
-
1
11
-
1
T 1

@
>

0de | 1]

L E— R ——H
\\ I///
INDEX |~
— |
HEVFHEAT T
ekl b B
L 2
| b
Tt j
BASE METAL
Im/ \__ ' 3 /h/ NOTES:
2 [ PLATING
SECTION B-B

COMMON DIMENSIONS
(UNITS OF MEASURE=MILLIMETER)

SYMBOL | MIN NOM MAX
A - - 1.75
Al 0.10 - 0.25
A2 1.40 1.45 1.55
A3 0.55 0.65 0.75
b 0.21 - 0.31
b1 0.20 0.24 | 0.27
[ 0.19 - 0.25
c1 0.18 0.20 0.21
D 5.30 540 | 550
E 5.80 6.00 6.20
£ 3.80 390 | 4.00
e 0.635BSC

L 0.41 | 060 | 0.89
L1 1.05REF

L2 0.25BSC

R 0.08 - -
R1 0.08 - -

h 0.30 0.40 0.50
0 0 - 8
o1 10° 12" 14°
o2 10° 12" 14

ALL DIMENSIONS DO NOT INCLUDE MOLD FLASH OR PROTRUSION.

Figure 10.1 SSOP16 Package Shape and Dimension in millimeters

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.

SEE
DETAILS

14X{0.635)
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: '3.4'-.e| SY!MM ‘g ®
:-1 | | ! |_|_:
. ! 1
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LAND PATTERN EXAMPLE(mm)

SOLDER MASK
OPENING
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P —

SOLDER MASK
DEFINED

NON SOLDER MASK
DEFINED

SOLDER MASK

QOPENING

Figure 10.2 SSOP16 Package Board Layout Example
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11. Order Information

Isolation Number Number g,aat); Default Package Package
Rating  ofside 1 of side 2 Output g 9 MPQ Marking
(kV) inputs inputs Rate State Type Drawing
P P (Mbps)
NSI8330S0- -40 to NSi83
Q18R 3 3 0 100 Low 1o5:C | 3| SSOP16 | SSOP16 | 2500 | 2500 | . 0 =
NSI8330S1- . -40 to NSi83
Q19SR 3 3 0 100 High 1os:C | 3| SSOP16 | SSOP16 | 2500 | 2500 | o 20®
NSI8331S0- -40 to NSi83
Q15SR 3 2 1 100 Low 1osec | 3| SSOP16 | SSOP16 | 2500 | 2500 | il
NSI8331S1- . -40 to NSi83
Q15SR 3 2 1 100 High 1os:C | 3| SSOP16 | SSOP16 | 2500 | 2500 | o 20e
NSI8340S0- -40 to NSi83
Q1SSR 3 4 0 100 Low 1osec | 3| SSOP16 | SSOP16 | 2500 | 2500 | , 0
NSI8340S1- . -40 to NSi83
Q1SSR 3 4 0 100 High 1os:C | 3| SSOP16 | SSOP16 | 2500 | 2500 | , 2°®
NSI8341S0- -40 to NSi83
Q1S8R 3 3 1 100 Low 1osec | 3| SSOP16 | SSOP16 | 2500 | 2500 | 'l
NSI8341S1- . -40 to NSi83
Q1SSR 3 3 1 100 High 1os:C | 3| SSOP16 | SSOP16 | 2500 | 2500 | . 20e
NSI8342S0- -40 to NSi83
Q158R 3 2 2 100 Low 1osec | 3| SSOP16 | SSOP16 | 2500 | 2500 | , 0
NSI8342S1- . -40 to NSi83
Q15SR 3 2 2 100 High 1os:C | 3| SSOP16 | SSOP16 | 2500 | 2500 | .20 c
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:

Series Num ber +

Total Channels

Reverse Channel Amount:
N=N Channels N=0,1,2...

N=Narrow Body W=Wide Body

S=SSOP

Package Type:

SW=SOP16(300mil)
SS=SSOP16
SSW=SSOW16(300mil)

D =Industrial
Ql=Auto

Fail-Safe Output State:

0=LogicLow
1=LogicHigh
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12. Documentation Support

Part Number Product Folder Datasheet Technical Isolator selection
Documents guide
NSI83xx tbd tbd tbd tbd
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13. Tape and Reel Information

-
{%3\/ DETAIL C

—|}-—2.4£0.4

|e—| 16.4%38

|
i
R | e
1 M B (B
2. PR . KRV EXK,
3. A RSEARK;
4, FMHEM . 10°TO 10" OHMS/SQ.
5. A RAERZE « 4025,

Figure 13.1 Reel Information of SSOP16
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Ttem Spec P O/ K1 (] 70+0.1 O) _ _
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E 1.7540. 10 RN
F 5.50£0. 05
PO 4.00£0. 10
P1 8.00£0. 10 o
N
P2 2.0040.10
DO 1. 50+0. 10/0
D1 1.50%0. 10 AO \OTES:
AO 6.50+0. 10 - — 71\ 10spockets hole pitch cumulative tolerance =+0.2mm
g—ljﬁ A=A 2. Carrier camber is within lmm in 250mm
B0 5.70£0.10 il 3 ;1 3. Material: black cinductive PS
: 4. All dims in :mm
Ko 2.10%0. 10 5. There must not be foreign body adhesion and the stat
T 0.3040. 05 of the surface must be excellent
M 6. Surface resistance 1x10E4Q <R<IXI10E9Q
Unit mm 7. Friction voltage << 100V
M Direction of Feed
L O O O O O O O O O
o OO O
11 2 o ®
_ ] == T
3, 4
1
Quadrant

Designations
Figure 13.2 Tape Information of SSOP16
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14. Revision History

Revision Description Date
1.0 Initial version 2026/6/30
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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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