NOVOSLENSLE

NSI1050
Isolated CAN Transceiver

Product Overview

The NSI1050 is an isolated CAN transceiver which
fully compatible with the 1ISO11898-2 standard. The
NSI1050 integrated two channel digital isolators and
a high reliability CAN transceiver. The digital isolator
is silicon oxide isolation based on Novosense
capacity isolation technology. The high integrated
solution can help to simplify system design and
improve reliability. The NSI1050 device is safety
certified by UL1577 support 5kVims insulation
withstand  voltages, while  providing  high
electromagnetic immunity and low emissions. The
data rate of the NSI1050 is up to 1Mbps. The
NSI1050 provides thermal protection and transmit
data dominant time out function.

Key Features

* Fully compatible with the ISO11898-2 standard
* Up to 5000Vrms Insulation voltage
* Power supply voltage
VDD1: 2.5V to 5.5V
VDD2: 4.5V to 5.5V
* Bus fault protection of -40V to +40V
* Transmit data (TXD) dominant time out function
* Over current and over temperature protection
» Data rate: up to 1Mbps
* High CMTI: 100kV/us
* Low loop delay: <200ns
* High system level EMC performance:

Enhanced system level ESD, EFT, Surge
immunity

* Operation temperature: -40°C ~125°C

* RoHS-compliant packages:
-SOW16: Wide body (SOP16 300mil)
-DUBS

Safety Regulatory Approvals

* UL recognition:

B SOP16(300mil) 5000Vms for 1 minute per
uL1577

B DUBS8: 3000Vms for 1 minute per UL1577
* CQC cetrtification per GB4943.1
* CSA component notice 5A
* DINEN IEC 60747-17 (VDE 0884-17)

Applications

* Industrial automation system
* Isolated CAN Bus

e Telecom

Device Information

Part Number Package | Body Size
NSI11050-DDBR DuUBS8 9.30mm x6.40mm

NSI11050-DSWR | SOP16(300mil) | 10.30mm x 7.50mm

Functional Block Diagrams

vbD, [I] ® 16] VDD,
GND,[Z 15] GND,
RXD 3%]-' T4 NC

NC[Z CANH
Ne[E 2] CANL
XD 6—[>—1 e

Ne [T GND,
GND;[ 8 NSI1050 |9_] GND,
vob, [I] e VDD,
RXD 2%]—| <371 canH
XD 3—[>—| }J CANL
GNDi[ 4 NSI1050 GND,

Figure 1. NSI1050 Block Diagram
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1. Pin Configuration and Functions

vbD, [1] ® 16] vDD,
GND,;[2 15] GND,
RXD 3{]—| NC

NC [z 13] CANH
NC [ 12] CANL
XD 6—[>—| 11 NC

Ne [T 10] GND,
GND,| 8 NSI1050 |94 GND

Figure 1.1 NSI1050-DSWR Package

Table1.1 NSI1050-DSWR Pin Configuration and Description

NSI1050- SYMBOL FUNCTION
DSWR PIN NO.
1 VDD+ Power Supply for Side 1
2 GND:¢ Ground 1, the ground reference for Isolator Side 1
3 RXD CAN receive data output (LOW for dominant and HIGH for recessive bus
states)
4 NC No Connection
5 NC No Connection
6 TXD CAN transmit data input (LOW for dominant and HIGH for recessive bus states)
7 NC No Connection
8 GND1 Ground 1, the ground reference for Isolator Side 1
GND2 Ground 2, the ground reference for Isolator Bus Side
10 GND2 Ground 2, the ground reference for Isolator Bus Side
11 NC No Connection
12 CANL Low-level CAN bus line
13 CANH High-level CAN bus line
14 NC No Connection
15 GND2 Ground 2, the ground reference for Isolator Bus Side
16 VDD Power supply for Bus Side
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voD; [1] @ VDD,
RXD [2 <]—| 7] CANH
TXD 3—[>—| 5] CANL
GND, [Z NSI1050 151 GND:

Figure 1.2 NS11050-DDBR Package

Table1.2 NSI1050-DDBR Pin Configuration and Description

NSITOSO-DDBR - symsoL FUNCTION

1 VDD+ Power Supply for Side 1

2 RXD CAN receive data output (LOW for dominant and HIGH for recessive bus states)
3 TXD CAN transmit data input (LOW for dominant and HIGH for recessive bus states)
4 GND:1 Ground 1, the ground reference for Isolator Side 1

5 GND:> Ground 2, the ground reference for Isolator Bus Side

6 CANL Low-level CAN bus line

7 CANH High-level CAN bus line

8 VDD Power supply for Bus Side

2. Absolute Maximum Ratings

Parameters Symbol Min Typ Max Unit Comments
Power Supply Voltage VDD+, VDD:2 -0.5 6.5 Vv
Maximum Input Voltage Vxp -0.4 VDD++0.4 Vv
Maximum BUS Pin Voltage VeanH, Veant -40 +40 \Y
Output current lo -15 15 mA
Operating Temperature Topr -40 125 °C
Storage Temperature Tstg -40 150 °C
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3. ESD Ratings

Ratings Value Unit
Human body model (HBM), per AEC-Q100-002-RevD
All pins +6000 \%
Electrostatic discharge | charged device model (CDM), per AEC-Q100-011-
RevB
All pins +2000 \%

4. Recommended Operating Conditions

Parameters ‘ Symbol Min Typ Max Unit ‘ Comments
Supply voltage, controller side Vet 25 5.5 Vv
Supply voltage, bus side Vcez 4.5 5 5.5 \Y,
Voltage at bus pins Vi or Vie 12 12 Vv
(separately or common mode)
High-level input voltage Vi 2 5.5 Vv TXD pin
Low-level input voltage Vi 0 0.8 Vv TXD pin
-70 mA CANH or CANL pin
High-level output current lon
-4 mA RXD pin
70 mA | CANH or CANL pin
Low-level output current lov
4 mA RXD pin
Ambient Temperature Ta -40 125 °C
Junction temperature T, -40 150 °C

5. Thermal Information

Parameters
Junction-to-ambient thermal resistance Bua 73.3 76.0
Junction-to-case(top) thermal resistance Buc (top> 63.2 41 °C/wW
Junction-to-board thermal resistance 6.8 43.0 47.7
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6. Specifications

6.1. Electrical Characteristics
(VDD1=2.5V~5.5V, VDD2=4.5V~5.5V, Ta=-40°C to 125°C. Unless otherwise noted, Typical values are at VDD+ = 5V, VDD

=5V, Ta=25°C)
Parameters Symbol Min Typ Max | Unit Comments
VDD: 2.5 55 \Y,
Supply Voltage
VDD: 4.5 5 55 \Y,
1.97 3.00 mA | VDD1=3.3V, Vxp= 0V
0.97 1.50 mA | VDD1=3.3V, V1xo=VDD1
Logic side supply current IDD+
2.02 3.00 mA | VDD1=5V, Vtxp=0V
1.02 1.50 mA | VDD1=5V, Vrxp= VDD
46 70 mMA | Vrxo= 0V, Rioad =60Q
Bus side supply current IDD>
4.45 10 mA | Vrxo= VDD:
Thermal-Shutdown Threshold Trs 155 165 180 °C
Common Mode Transient .
Immunity CMTI 180 +100 kV/us | See Figure 6.12
Logic Side
High level input voltage \ 2 TXD pin
Low level input voltage Vi 0.8 TXD pin
High level input current I 10 MA | TXD pin
Low level input current T -10 MA | TXD pin
Output Voltage High Vo vg%- V| low=-4mA, RXD pin
Output Voltage Low VoL 0.4 \ loL =4mA, RXD pin
Input Capacitance CnN 2 pF | TXD pin
Driver
CANH output voltage V1xo=0V, RLoad =60Q, see Figure
(Dominant) Vor(p) 2.8 3.44 4 Y 6.1
CANL output voltage Vxp=0V, RLoad =60Q, see Figure
(Dominant) VoL(p) 0.8 1.33 2 \ 6.1
(Rocooeiva) Ut votage Vo 2 25 3 V| Vixo=VDDy, Rioas =600
15 3 Vv Vxo=0V, RLoad =60Q, see Figure
Differential output voltage 61
(Dominant) Voo) :
1 3 Vxo=0V, RLoad =45Q, see Figure

6.1
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Parameters Symbol Min Typ Max  Unit Comments
012 0.012 v ?:/TXD:VSD?1, RLoad =60Q, see
Differential output voltage rigure o.1
(Recessive) Voo
05 0.05 Vv Vxo=VDD+, NO Load, see
’ ’ Figure 6.1
Common-mode output voltage Voc 2 2.5 3 \% See Figure 6.7
Peak-to-peak Common-mode .
output voltage Vocee) 250 mV | See Figure 6.7
105 44 1 mA V.CANH:-12V, CANL open, see
Figure 6.10
Vcann =12V, CANL open, see
0.28 1 MA | Figure 6.10
Short- circuit output current los
A 044 mA V.CANL =-12V, CANH open, see
Figure 6.10
425 105 mA VF:ANL =12V, CANH open, see
Figure 6.10
Receiver
Positive-going bus input
threshold voltage Vir: 750 900 mV
Negative-going bus input
threshold voltage Vir. 500 650 mv
Hysteresis voltage Vhvs 100 mV
Input capacitance to ground Ci 13 pF CANH or CANL
Differential input capacitance Cip 5 pF
Differential input resistance Rio 30 80 kQ
Input resistance Rin 15 30 40 kQ
Input resistance matching Rlmatch -3 +3 % CANH=CANL
Common-mode voltage range Vcom -12 +12 \%
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6.2. Switching Electrical Characteristics
(VDD1=2.5V~5.5V, VDD2=4.5V~5.5V, Ta=-40°C to 125°C. Unless otherwise noted, Typical values are at VDD+ = 5V, VDD

=5V, Ta=25°C)
Parameters Symbol Min Typ Max | Unit Comments

Driver input to receiver output,
Loop delay1 Tioop1 100 165 210 ns Recessive to Dominant, see

Figure 6.8

Driver input to receiver output,
Loop delay2 Tioop2 80 125 170 ns Dominant to Recessive, see

Figure 6.8

Driver

Propagation delay time,

dominant -to- recessive teLH 53 140 ns See Figure 6.4
output

Propagation delay time,

recessive -to- dominant tPHL 78 110 ns See Figure 6.4
output

Erzfeerentlal output signal rise t 42 ns See Figure 6.4
Er:feerentlal output signal fall " 32 ns See Figure 6.4
Bus dominant time-out time trxo_pto 300 468 700 us See Figure 6.9
Receiver

Propagation delay time, low- | 65 80 150 |ns | See Figure 6.6
to-high-level output FLA rigure 5.5
Propagation delay time, high- .
to-low-level output teHL 80 100 150 ns See Figure 6.6
RXD signal rise time tr 3 ns See Figure 6.6
RXD signal fall time t 3 ns See Figure 6.6
Fail-Safe output delay time e 4.2 us See Figure 6.11

from bus-side power loss
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6.3. Parameter Measurement Information

¢ A A
lo(CANH)

VOD RL Vo(CANL) +Vo(CANH)
T

lo(CANL)

Vo(CANH)

| '

GND1 M GND2 ¢

Figure 6.1. Driver Voltage, Current and Test Definitions

Dominant

= = =2 3 5V= = vcann

Recessive ~ 2.5V

— — _— 1.5V- == \/o(CANL)

Figure 6.2. Bus Logic State Voltage Definitions

3300+1%
CANH
TXD
ov Voo § 600:+1%
CCANL -2V<Viest<TV
GND2

3300+1%

Figure 6.3. Driver VOD With Common-Mode Loading Test Circuit
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Vcc
CANH [
ov
TXD 1 CL=100pF
600Q+1% Vo __  #20% Vo (D)
(SEENOTE B)
CANL
Vi Vo (R)
(SEENOTEA)

A. The input pulse is supplied by a generator having the following characteristics: PRR < 125 kHz, 50% duty cycle,
tr<6ns,tt<6ns, Zo=50Q.

B. Cv includes instrumentation and fixture capacitance within +20%.

Figure 6.4. Driver Test Circuit and Voltage Waveform

CANH

RXD

VI(CANH) +VI(CANL)

2
VI(CANH) x

VI(CANL)

i J GND2

Figure 6.5. Receiver Voltage and Current Definitions

Vic =

GND1 il

I RXD
Vi CL=15pF
=15p
(SEENOTEA) Liv = *20%
. (SEENOTEB) , I
l | i BN VoL
GND2 GND1 v '

A. The input pulse is supplied by a generator having the following characteristics: PRR < 125 kHz, 50% duty cycle,
tr<6ns,tr<6ns, Zo =50 Q.

B. Cv includes instrumentation and fixture capacitance within +20%.
Figure 6.6. Receiver Test Circuit and Voltage Waveform
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voc(PP)

----F----

27Qx1%

CANH

CANL GND2| 7
Vi

I
\

Figure 6.7. Peak-to-Peak Output Voltage Test Circuit and Waveform

CANH

TXD 600+1%

- - -50%- — —\-

CANL
TXD Input

1
le— tloop1 —PI
'

RXD

'
1
|<—tloop2—bl

1 I

1

|

+

Vo 15pF+20%
eNDL RXD Output

= S N e A
S

) i T Vob(p)
Vi 900mv- £ - !
(see Note A) PN Vob \ i \ - 500 mv ———— v
GND1 14_ trxn,nm_’,

A. The input pulse is supplied by a generator having the following characteristics: PRR < 125 kHz, 50% duty cycle,
tr<6ns,tt<6ns, Zo=50 Q.

B. CL includes instrumentation and fixture capacitance within £20%.

(see Note B)

Figure 6.9. Dominant Time-out Test Circuit and Voltage Waveform

12v
' |
los V I |
oV : U
I |
I |
or |4— lUus—’|
| |
0VorVca oV e e
Vi | |
-12Vor 12V ' 1
| -12V
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Figure 6.10. Driver Short-Circuit Current Test Circuit and Waveform

vl
vl

_____________ Vce2
Vi
CANH ) 2.7"
ov ﬂc Te %eonﬂ% | ov
° CANL | -
: |
ts <>
| |
1 - - Vo
+ d b— | |
L 15pF £20% 50%
° Vo
GND1
e e VoL

C=0.1uF V 22
2.0V —
1% ] | €=0.1uF+1%
T GND1 | | T b2

S1 I I il
TXD | 600% VOH ;R VOL
A .

0.8V [ | canL
[ |
[ |

RXD | ] I GND2
—5 l |
Vou ORVOL 1kQ | [

ot GND1, |GND2
CL=15pF Lo r

(includes probe and
jigcapacitance)

Figure 6.12. Common-Mode Transient Immunity Test Circuit

* M\
6.2kQ

Spectrum Analyzer

3o 4.7nF

NSI1050

300 }1 ‘T'!'l‘:

Soz)li::ps 6.2kQ O O O
— > MV

Figure 6.13. Electromagnetic Emissions Measurement Setup
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7. High Voltage Feature Description

7.1. Insulation and Safety Related Specifications

Value

Description Symbol Comments
DUB8 SOP16(300mil)
Minimum External Clearance CLR 6.5 8 mm | IEC 60664-1:2007
Minimum External Creepage CPG 6.5 8 mm | IEC 60664-1:2007
Distance Through Insulation DTI 20 gm
Tracking Resistance (Comparative DIN EN 60112 (VDE
Tracking Index) cTl >600 >600 V' | 0303-11); IEC 60112
Material Group | I IEC 60664-1
Value
Description Test Condition
SOP16(300mil)

For Rated Mains Voltage < 150Vrms Ito IV lto IV
Overvoltage Category per For Rated Mains Voltage < 300Vrms I to Il lto IV
IEC60664-1 For Rated Mains Voltage < 600Vrms / l'to IV

For Rated Mains Voltage < 1000Vrms / I to Il
Climatic Classification 40/125/21 40/125/21
Pollution Degree per DIN 2 2
VDE 0110

7.2. Insulation Characteristics
Description Test Condition Symbo Value Unit

DuBS8 SOW16

Maximum Working Isolation Voltage AC voltage 400 1500 Vrms
Viowm
DC voltage 565 2121 Voc
Maximum Repetitive Isolation Viorm 565 2121 VpEak
Voltage

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
Apparent Charge tests subgroup 1, Vin=Viotm, Qpd / 5 pC
tini=60s, Vpam=1.6*Viorm,
tm=10s
Method b, routine test (100%
production) and
preconditioning (type test);
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Description

Test Condition

Vini=1.2*Viotm, tini=1s

Vpd m=1.875*Viorm, tm=1s
(method b1) or Vpdm)=Vini,
tm=tini(method b2)

Value

Unit

Apparent Charge

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

Method a, after environmental
tests subgroup 1, Vin=Viotm,
tini=60s, Vpam=1.3*Viorm,
tm=10s

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 Vpdm)=Vini,
tm=tini(method b2)

Qpd

pC

Maximum Transient Isolation

Voltage

t =60 sec

Viotm

4240 8000

VpPeAK

Maximum impulse voltage

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

Vivp

5384 6250

VpEak

Maximum Surge Isolation Voltage

Test method per IEC62368-
1, 1.2/50us waveform,
Viosm2Vivp *x 1.3

Viosm

7000 10000

VpEak

Isolation Resistance

Vio =500V, Ta=25°C

Vio=500V, 100 °C<Ta<
125 °C

Vio =500V, Ta=Ts

Rio

>1012

>1011

>10°

Isolation Capacitance

f=1MHz

Cio

1.2

pF

Insulation Specification per UL1577

Withstand Isolation Voltage

Vt1esT = Viso, t =60 s
(qualification),

V1est = 1.2 x Viso, t = 1 sec,
100% production test

Viso

3000 5000

VRms

1)

This coupler is suitable for “safe electrical insulation” only within the safety ratings. Compliance with the safety ratings
shall be ensured by means of suitable protective circuits.
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7.3. Safety-Limiting Values
Basic isolation safety-limiting values as outlined in VDE-0884-17 of NS11050-DDBR

Description Test Condition Value Unit
Safety Supply Power Resa=73.3 °C/W, Ty =150 °C, Ta=25°C 1705 mw
Safety Supply Current Resa=73.3°C/W, V=5V, T, =150 °C, Ta=25°C 341 mA
Safety Temperature? 150 °C

1) Calculate with the junction-to-air thermal resistance, Resa, of DUB8 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.
__ 1800 400
% 1600 8 350
- 1400 ' 300
2 1200 2 %so
S 1000 o E
% goo @ 00
£ 600 £ &0
= 400 = Ol100
> >
£ 200 & 0
Q2
& 0 3 0
0 50 100 150 200 0 50 100 150 200
Ambient Temperature (°C) Ambient Temperature (°C)

Figure 7.1 NS11050-DDBR Thermal derating Curve, Dependence of Safety Limiting Values with Case Temperature per
DIN EN IEC 60747-17 (VDE 0884-17)

Reinforced isolation safety-limiting values as outlined in VDE-0884-17 of NSI1050-DSWR

Description Test Condition Value Unit
Safety Supply Power Resa =76 °C/W, Ty =150 °C, Ta=25°C 1645 mwW
Safety Supply Current Resa=76 °C/W, Vi=5V, Ty =150 °C, Ta=25°C 329 mA
Safety Temperature? 150 °C

1) Calculate with the junction-to-air thermal resistance, Reja, of SOP16(300mil) 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.
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1800
1600
1400
1200
1000
800
600
400
200

Safety Limiting Power (mW)

50 100 150

Ambient Temperature (°C)

Safety Limiting Current per

200 0

50 100

150 200

Ambient Temperature (°C)

Figure 7.2 NS11050-DSWR Thermal derating Curve, Dependence of Safety Limiting Values with Case Temperature per
DIN EN IEC 60747-17 (VDE 0884-17)

7.4. Regulatory information
The NSI1050-DDBR is approved by the organizations listed in table.

UL 1577 Component
Recognition Program

UL

Approved under CSA
Component Acceptance
Notice 5A

VDE

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

cQc

Certified according
to GB4943.1

TUvV

Certified According
to EN IEC 62368-1

Single Protection,
3000V ms Isolation

Single Protection,
3000Vms Isolation voltage

Basic Insulation
565Vpeak,

Basic insulation

5000Vrms for 1min

voltage Viosm=7000 Vpeak
E500602 E500602 40050121 CQC20001263786 R50574061
The NSI1050-DSWR is approved by the organizations listed in table.
UL VDE cQc TUV ‘
UL 1577 Component Approved under CSA DIN EN IEC 60747-17 Certified according o .
” Certified According
Recognition Program Component Acceptance (VDE 0884-17) to GB4943.1
. to EN IEC 62368-1
Notice 5A
Single Protection, Single Protection, Reinforced Insulation Reinforced 5000Vrms for 1min
5000Vrms Isolation 5000Vrms Isolation 2121Vpeak, insulation
voltage voltage Viosw=10000 Vpeak
E500602 E500602 40052820 CQC20001264939 R50574061
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8. Function Description

The NSI1050 is a isolated CAN transceiver which fully compatible with the ISO11898-2 standard. The NSI1050 integrated
two channel digital isolators and a high reliability CAN transceiver. The digital isolator is silicon oxide isolation based on
Novosense capacity isolation technology. The high integrated solution can help to simplify system design and improve
reliability. The NSI1050-DSWR device is safety certified by UL1577 support 5kVms insulation withstand voltages, while the
NSI1050-DDBR device is safety certified by UL1577 support 3kVims insulation withstand voltages. The NSI1050 is providing
high electromagnetic immunity and low emissions. The data rate of the NSI1050 is up to 1Mbps. The NSI1050 provides
thermal protection and transmit data dominant time out function.

8.1. Device Functional Modes
Table 8.1. Driver Function Table

XD CANH CANL BUS STATE
L H L Dominant
H Y4 4 Recessive
Open | Z VA Recessive

" H= high level; L=low level; Z= common mode(recessive) bias to Vcc/2
Table 8.2. Receiver Function Table

Vip)=CANH- RXD BUS STATE
CANL

Vip 20.9V L Dominant
0.5< Vip <0.9V X Uncertain
Vip<0.5V H Recessive
Open H Recessive

" H= high level; L=low level; X= uncertain
8.2. TXD dominant time-out function

A “TXD dominant time-out’ timer circuit prevents the bus lines from being driven to a permanent dominant state (blocking all
network communication) if pin TXD is forced permanently LOW by a hardware and/or software application failure. The timer
is triggered by a negative edge on pin TXD.

If the duration of the LOW level on pin TXD exceeds the internal timer value (trxo_pbto), the transmitter is disabled, driving
the bus lines into a recessive state. The timer is reset by a positive edge on pin TXD.

8.3. Current Protection

A current-limiting circuit protects the transmitter output stage from damage caused by accidental short-circuit to either
positive or negative supply voltage, although power dissipation increases during this fault condition.

8.4. Over Temperature Protection

The output drivers are protected against over-temperature conditions. If the virtual junction temperature exceeds the
shutdown junction temperature TTS, the output drivers will be disabled until the virtual junction temperature becomes lower
than TTS and TXD becomes recessive again.

By including the TXD condition, the occurrence of output driver oscillation due to temperature drifts is avoided.
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9. Application Note

9.1. Typical Application
The NSI1050 requires a 0.1 yF bypass capacitors between VDD1 and GND1, VDD2and GND2. The capacitor should be
placed as close as possible to the package. The figure5.1 is the basic schematic of NSI1050.

?;l Im: ° Eﬂl

RXD [2}— <l | ol s
TXD IZ_[>—| S TeaNT * >OC
GND, 1 NSI1050 z"GNDZ
il =

Figure 9.1 Basic schematic of NS11050

9.2. PCB Layout

The recommended PCB layout shown below.

Figure 9.2 Recommended PCB Layout — Top Layer Figure 9.3 Recommended PCB Layout — Bottom
Layer
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10. Package Information

16 ’ o " [Flmoem e
H H H H H H H H 4|~ CONTROLLING DIMENSION:MM
—T symbol MILLIMETER
MIN. | NOM. | MAX.
A — | 2.65
s Al 0.10 | - | 0.30
Pln 1 Index
61/ A2 | 2.25 | 2.30 | 2.35
v, A3 0.97 | 1.02 | 1.07
. \ J b 035 | - | 0.43
H H H {%‘H e c 023 | - | 0.32
T lbaey |, 8 HE D | 10.20 | 10.30 | 10.40
[#]0.08®! B B 0.25
OB IEW SIDE VIEW E 10.10 | 10.30 | 10.50
E1 7.40 | 7.50 | 7.60
e 1.27 bsc
2
F ’ ; \ L1 1.40 bsc
: = Y — | 010 | --
0 0° - 80
SIDE VIEW

Figure 10.1 SOW16 Package Shape and Dimension in millimeters

SEE
SYMW

SEE

O | sYMw Vi
L] )" i | LI
SYMW SYMW
L] L] L L]
L] L1 ] L] LT ]
K L] K L]
L1 L] 1] L1
= 1PC-7351 NOMINAL = = HV/ISOLATION OPTION =
7.3mm CLEARANCE/CREEPAGE 8.1mm CLEARANCE/CREEPAGE
LAND PATTERN EXAMPLE(mm)
METAL SOLDER MASK METAL SOLDER MASK

| 0.07 MAX

ALLAROGUND

N\ OPENING
0.07 MAX
.

ALLAROUND

NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS

Figure 10.2 SOW16 Package Board Layout Example
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-
/

DETAIL F

e
;

——8X D
(& [bbb@[Z[U]T]

T

T |0

ﬁ P laaa®[U@]
! |
4X bl
—==i |6X e
TOP VIEW
GAUGE PLANE
.025[0.64]
e A2 r
Al L' 4{
r [S]ecc]Z] = *
. N s ag QP s S D L
* f c .015[0.38]
SEATING
SIDE VIEW DETAIL F
FLANE —_— ROTATED 90° CCW
SYMBOL| MIN | NOM | MAX | MIN | NOM | MAX
TOTAL THICKNESS| A 41| - | 165|358 | - | 419
STAND OFF Al 015 | - | .023|038 | - | 0.58
MOLD THICKNESS| A2 126 | - | .142|320 | - | 3.61
LEAD WIDTH b 014 | — | .022[036 | — | 0.56
0.039 0.99
b1 e | REF | oo | - | REF | -
0.06 1.524
b2 — | REF | | — |REF | -
L/F THICKNESS c 008 | - | .014| 020 | — | 0.36
BoDY SIZE D 365 | - | .369| 9.27 | - | 9.37
E1 244 | - | 260] 6.20 | - | 6.60
E2 398 | - | .421[1011| -- | 10.69
LEAD PITCH e 100 BSC 2.54 BSC
LEAD LENGTH L .0453| - | .0571] 115 | - | 1.45
) 0 | - 8 0 | - 8
LEAD OFFSET aaa .010 0.254

Figure 10.3 DUB8 Package Shape and Dimension in millimeters
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SYMW

8X(2,35)
-t

y

8X(0.65)

IPC-7351 NOMINAL

6.75mm CLEARANCE/CREEPAGE

8X(2,35)
<t

i
y

SYMW I /%
| | 8
L]
1 _

| = —SymMw

9.45

T

HV/ISOLATION OPTION

7.1mm CLEARANCE/CREEPAGE

LAND PATTERN EXAMPLE(mm)

METAL

SOLDER MASK

/" OPENING

" 0.07 MAX
-

ALL AROUND

NON SOLDER MASK
DEFINED

METAL

SOLDER MASK

| 0.07 MAX
>

ALLAROUND

SOLDER MASK
DEFINED

SOLDER MASK DETAILS
Figure 10.4 DUB8 Package Board Layout Example
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11. Order information

Part Number Isolation Max Data Rate | Temperature MS Package Package SPQ
Rating (kV) (Mbps) L Type Drawing
NSI1050-DDBR 3 1 -40 to 125°C 3 DUBS8 DUBS8 800
NSI11050- 5 1 -40 to 125°C 2 SOP16(300mil) | SOW16 1000
DSWR

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

12. Documentation Support

Part Number Product Folder Datasheet Technical Isolator selection
Documents guide
NSI1050 Click here Click here Click here Click here
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13. Tape and Reel Information

DEPRESSION
0.5MM(LABEL AREA)

PO LOGO
(ENGRAVE)

4::

|
>
i

DEPRESSION
MM

W3(INCLUDES FLANGE
DISTORTION AT
OUTER EDGE)

W1(MEASURE
AT HUB)

Wwr A7 A\

T
SR '
g\ \\

COMPANY LOGO

DEPRESSION
0.3MM

J_ SO B (SO O U
TICZeoRTor T THT Brweor ooy
- Bl \ s N </ unten //%7]
DATE = (i) S = o)/
cone _ = e \ "Hugosm
[Igggv o LABEL | AREA 89510 SEE DETAIL A ‘("I\#E'?SEFE N\ @ \
\ 1 J ‘ESD
foco f\L— | | ~—1— e
T g2l S ‘ ey et
twe o e CJ; FULL RADIUS
FRONT VIEW SIDE VIEW BACK VIEW
PRODUCT SPECIFICATION
TAPE | 2A 2N W2 E
WIDTH| #2.0 +2.0 w1 (Max) W3 (MIN)
08MM | 330 178 8.4%% 14.4 5.5
12MM | 330 178 | 12.4%38 18.4 | sccommonsre| 55
590 16MM | 330 178 164498 | 22.4 | "o | 55
| °4& 0.0 24MM 330 178 24.4 .!.38 30.4 NTERFERENCE 5.5
T 32MM | 330 178 | 32.4%¢ 38.4 5.5
@ 21.0:0.2 + 213.0*35
l l SURFACE RESISTIVITY
LEGEND SR RANGE TYPE COLOUR
ARDBEmLE A BELOW 102 ANTISTATIC ALL TYPES
SCALE: 3:1 B 10°TO 10M 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+0.10 y DO:
E:1.75+0 10 ﬂ_‘ 12.00+0.10 4.00£0.10 @1.55+0.05
Og-é—é?%%} 0800 G OO O 4 © O P O C
d1 9 ||| L] L] L] L] J o
i 2 3
o | W %
SENH}HQHH?“*&“E
— o
2 | I e B | B — |
; @
A0:10.75:0.10 e T 0.3_0—!;05
K1: $ 4 i Ko:
2.500.1C [ . . ﬂ' B:2.7 2.80+0.10
} T I -
A:11.8 ROHS
1.10 sprocket hole pitch cumulative tolerance +0.20. s 522
2. Carrier camber is within 1 mm in 250 mm.
3. Material : Black Conductive Polystyrene Alloy. W 116.00+0.20
4. All dimensions meet EIA-481 requirements. A0 |10.75+0.10
5. Thickness: 0.30+0.05mm. ——
6. Packing len%th per 22" reel: 378 Meters.(f8 % N=122) BO |10.70+0.10
7. Component load per 13" reel: 1000 pcs. KO |2.80+0.10
8. Surface resistivity:10°~ 101°Q/ K1 |2.50+0.10

_ Direction of Feed

. C OO0 OO

O OIe O

L

1 2

- = ——r-—--

3 4

&

Quadrant

Designations

Figure 13.1 Tape and Reel Information of SOW16

Copyright © 2024, NOVOSENSE

Page 24



NSI1050

2.00£0.10 SEE NOTE 2 —=

4.00 SEENOTE 1 —*=

16.00

—

© 00 00O0O0O0O O0!0 o

1.75+0.10
By

‘ “ \V
i B
o Bt el He b Hell H el
i i
. - i—I—B
0.30+0.05 — ==
R 0.30 MAX — ] 670 =
Ly LT
a ! - A0 -
Bo 5.50
| SECTION A-A
o |
DIM +
™ ™ Ko A0 | 11.00 0.10
~—— K1
L BO| 9.60 0.10
0.50 Ko| 4.40 0.10
SECTION B-B K1| 3.80 0.10
— Direction of Feed
L C O OO O OO OO
O OO O
11 2 ® *
S ) P
3, 4
T
Quadrant

Designations

Figure 13.2 Tape and Reel Information of DUB8
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14. Revision History

Revision Description Date ‘
1.0 Initial version 2020/8/7
1.1 Changed tape and reel information 2020/12/20
1.2 Added DUBS tape and reel information 2021/3/1
1.3 Update Regulatory information 2021/4/13
14 Added rgel direction of feed, corrected driver and receiver delay and 2022/6/7
UL Isolation voltage

1.5 Update DUB8 Package Board Layout Example 2022/8/26
Update Safety certification info throughout the document. Update

1.6 comment in Specifications. Change “NSi” to “NSI”. Update NSI1050- | 2024/11/21
DSWR Pin Configuration and Description.
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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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