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NSI72xx

High Reliability Single-Channel

ual- Channel Opto-Emulator

Product Overview

The NSI72xx devices are high speed single-channel
and dual channel opto-emulator, it's certified by
UL1577 and support 3750/7500Vms insulation
withstand voltage. The NSI72xx series operates from
both 3.3V and 5V supply voltages with two logic-
output options: CMOS output and Open-drain output.
The data rate of NSI72xx is up to 15Mbps, and the
common-mode transient immunity (CMTI) is up to
100kV/uys. These devices are pin-compatible and
replace many traditional optocouplers, allowing
enhancement of industrial standard packages without
PCB redesign.

Key Features

* Up to 3750Vm:s Insulation voltage: SOP5, SOP8
* Up to 7500Vms Insulation voltage: SOP8(600mil)
* Data rate: DC to 15Mbps
* Power supply voltage: 2.7V to 5.5V
* High CMTI: 100kV/us
* Chip level ESD: HBM: +8kV
* Single or dual diode-emulator input
* Output options:
NSI7210: CMOS
NSI7221/ NSI7211: Open-drain
* Low propagation delay: <70ns
* Operation temperature: -40°C ~125°C

* RoHS-compliant packages: SOP5, SOP8, SOP8
(600mil)

Safety Regulatory Approvals

* UL recognition:
B SOP5: 3750Vms for 1 minute per UL1577
B SOP8: 3750Vms for 1 minute per UL1577

B SOP8(600mil): 7500Vms for 1
uL1577

* CQC cetrtification per GB4943.1

* CSA component notice 5A approval IEC60950-1
standard

minute per

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

Applications

* Industrial automation system

¢ Motor Control

* Power supplies

¢ |solated line receiver

Device Information

Part Number Package Body Size
NSI7210-DSPAR | SOP5 3.60mm x 4.40mm
NSI7210- SOP8(600mil) | 6.25mm x
DSWWAR 13.60mm
NSI17211-DSPAR SOP5 3.60mm x 4.40mm
NSI7211- SOP8(600mil) | 6.25mm x
DSWWAR 13.60mm
NSI7211-DSPR SOP8 4.90mm x 3.90mm
NSI7221-DSPR SOP8 4.90mm x 3.90mm
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Figure 1. NSI72xx Block Diagram
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1. Pin Configuration and Functions
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Figure 1.1 NSI721x SOP5 Package
Table 1.1 NSI1721x SOP5 Package Pin Configuration and Description

NS’””,‘V‘EOP 5PIN SYMBOL FUNCTION
1 ANODE Anode connection of diode emulator
2 CATHODE Cathode connection of diode emulator
3 GND Ground reference for Vo and Vcc
4 Vo Logic output
5 Vee Power Supply for output
NC| 1 Evcc NC E 8 |Vec
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Figure 1.2 NSI721x SOP8(600mil) Package
Table 1.2 NSI721x SOP8(600mil) Package Pin Configuration and Description

NSI721x
SOP8(600mil) PIN SYMBOL FUNCTION
NO.
1 NC Not connect pin; it has no internal connection
2 ANODE Anode connection of diode emulator
3 CATHODE Cathode connection of diode emulator
4 NC Not connect pin; it has no internal connection
GND Ground reference for Vo and Vcc
6 Vo Logic output

Copyright © 2024, NOVOSENSE

Page 3



NSI7210/NSI7211/NSI7221

NSI721x
SOP8(600mil) PIN SYMBOL FUNCTION
NO.
7 NC Not connect pin; it has no internal connection
8 Vee Power Supply for output

NC| 1 8 |Vcc
ANODE| 2 } 7 I Ve
CATHODE| 3 6 IVQ

nel 2 [:;:EGND

NSI7211-DSPR

Figure 1.3 NSI7211 SOP8 Package
Table 1.3 NSI7211 SOP8 Package Pin Configuration and Description

NSI7211 SOP8 PIN

NO. SYMBOL FUNCTION
1 NC Not connect pin; it has no internal connection
2 ANODE Anode connection of diode emulator
3 CATHODE Cathode connection of diode emulator
4 NC Not connect pin; it has no internal connection
GND Ground reference for Vo and Vec
6 Vo Logic output
Output Enable. Active high logic input. When EN is high or NC, the output
7 Ve side is enabled. When EN is low, the output side is disabled to high
impedance state
8 Vee Power Supply for output

ANODE1|1 } 8 |Vee
CATHODE1| 2 7 |Vou

CATHODE2[ 3 | 6 |Vor
ANODE2 EES [ 5 JenD

NSI7221-DSPR

Figure 1.4 NSI7221 SOP8 Package
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NSI7221 SOP8 PIN

Table 1.4 NSI17221 SOP8 Pin Configuration and Description

NO. SYMBOL FUNCTION

1 ANODE1 Anode connection of diode emulator 1

2 CATHODE1 Cathode connection of diode emulator 1

3 CATHODE2 Cathode connection of diode emulator 2

4 ANODE2 Anode connection of diode emulator 2

5 GND Ground reference for Vo1, Vo2 and Vcc

6 Vo2 Logic output 2

7 Vo1 Logic output 1

8 Vee Power Supply for output

2. Absolute Maximum Ratings

Parameters Symbol Min Typ Max Unit Comments
Supply Voltage Vee -0.3 6.5 \%
Output Collector Voltage Voc -0.3 VCC+0.5 \% NSI72x1 only
Reverse Input Voltage VR _maAx 5 \% IR=10pA
Enable Voltage Ve 0.3 VCC+0.5 v 2‘:}'/7211-DSPR
Input forward Current Ir 25 mA
Peak Transient Input Current IF_PEak 1 A
Output Collector Current loc 50 mA NSI72x1 only
Output Current lo -15 15 mA NSI7210 only
Operating Temperature Topr -40 125 °C
Junction Temperature Ty 150 °C
Storage Temperature Tstg -65 125 °C

3. ESD Ratings

Parameters

Human body model (HBM), per ANSI/ESDA/JEDEC JS-001? +8000 \

Ratings Value Unit

Electrostatic

discharge (ESD) Charged device model (CDM), per JEDEC specification
JESD22-C101®

+2000 \

(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.
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4. Recommended Operating Conditions

Parameters Symbol Min Typ Max | Unit Comments
Supply Voltage Vce 2.7 5.5 \%
Input ON Forward Current IF (on) 2 20 mA
Input OFF Forward Current IF (oFF) 0 250 MA
Output Current lo -4 4 mA | NSI7210 only
Logic Low Output Open-Drain o NSI7211, NSI7221
Sinking Current lo (sinking) 13 mA only
Enable High Level Input
Voltage VEH 2 Vee \% NSI7211-DSPR only
Enable Low Level Input Ve 0 0.8 V | NSI7211-DSPR only
Voltage
15 Mbps | Ir 26 mA
Data Rate DR 10 Mbps | SMA<IF<6 mA
5 Mbps | 2mA<IF<3 mA
Ambient Temperature Ta -40 125 °C
5. Thermal Information
Parameters Symbol SOP5 SOP8 SOP8(600mil Unit
)
Junction-to-Air thermal resistance Resa 215.9 137.7 78.9 °C /W
Junction-to-Case(top) thermal resistance ReJc dop) 125.7 54.9 41.6 °C /W
Junction-to-Board thermal resistance Ress 153.9 71.7 43.6 °C /W
Copyright © 2024, NOVOSENSE Page 6
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6. Specifications

6.1. Electrical Characteristics
Vee=2.7V to 5.5V, Ta=-40°C to 125°C. Unless otherwise noted, typical values are at Vcc = 3.3V, Ta = 25°C

Parameters Symbol Min Typ Max  Unit | Comments
Forward Voltage Ve 1.3 1.7 2 V [F=6mA
Input Reverse Current Ir 10 MA
Input Threshold Current ItH 0.6 1 1.4 mA
Input Current Hysteresis Ihvs 0.1 mA
0.73 1.2 mA | NSI721x only
Logic High Supply Current lccH
1.38 2 mA | NSI7221 only
0.74 1.2 mA | NSI721x only
Logic Low Supply Current [
1.39 2 mA | NSI7221 only
Enable High-level Input NSI17211-DSPR only; Vcc=5YV,
Current len -4 WA | ve=av
Enable Low-level Input Current leL -5.8 MA NS_|7211'DSPR only; Vee=5V,
Ve=0.5V
Enable Threshold Voltage, Ven 2 V| NSI7211-DSPR only
rising
Enable Threshold Voltage, Ve 0.8 V | NSI7211-DSPR only
falling
L Vee- NSI7210 only, lo=-4 mA
Logic High Output Voltage Von Vee-0.2 \ .
0.3 See Figure 6.20 , C. = 15pF
NSI7210 only, =6 mA, lo=4 mA
0.19 0.4 Vv )
See Figure 6.20 , CL = 15pF
NSI7211 only, Ir= 6 mA, loL
0.46 0.6 V' | (sinking)= 13 mA
Logic Low Output Voltage VoL NSI7221 only, Ir =6 mA, lo.
0.55 0.7 vV | (sinking)=13 mA
See Figure 6.21 , CL = 15pF
NSI7221 only, Ir=6 mA, loL
0.22 0.4 vV | (sinking)=5mA
See Figure 6.21 , CL = 15pF
Logic High Output Current lon 10 MA | NSI72x1 only, Vout = Vce
. . Anode to Cathode capacitance;
Terminal Capacitance Ci 30 pF 1MHz, Ve=0 V
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NSI7210/NSI7211/NSI7221

6.2. Switching Characteristics, NSI17210
Vee=2.7V to 5.5V, Ta=-40°C to 125°C. Unless otherwise noted, IrF=6mA, typical values are at Vcc = 3.3V, Ta = 25°C

Parameters Symbol Min Typ Max Unit Comments
Propagation Delay Time to . _
High Output Level t L 56 70 ns See Figure 6.18 , CL = 15pF
Propagation Delay Time to . _
Low Output Level t PHL 53 70 ns See Figure 6.18 , CL = 15pF
Pulse Width Distortion .

trwp 3 25 ns See Figure 6.18 , CL = 15pF
[t pHL —t PLH |
Rising Time tr 2 ns See Figure 6.18 , CL = 15pF
Falling Time t 2 ns See Figure 6.18 , CL = 15pF

Propagation Delay
Difference Between Any PDD -15 15 ns
Two Parts (tomL-tpr) (1)

See Figure 6.23 , [F=6mA,

ICMTL| 100 kV/ps

Common Mode Transient output=LOW
Immunity |CMT|H| 100 kV/[JS See Figure 6.23 , [r=0mA,

output=HIGH

6.3. Switching Characteristics, NSI17211

Vee=2.7V to 5.5V, Ta=-40°C to 125°C. Unless otherwise noted, pull-up resistor is 390 Q, IrF=6mA, typical values are at
VCC =3.3V, Ta=25°C

Parameters Symbol Min Typ Max Unit Comments
Propagation Delay Time to . _
High Output Level tpLH 57 70 ns See Figure 6.19 , CL = 15pF
Propagation Delay Time to . _
Low Output Level tPHL 56 70 ns See Figure 6.19 , CL = 15pF
Pulse Width Distortion )

trwp 1 25 ns See Figure 6.19 , CL = 15pF
[t PHL — t PLH |
Rising Time (10%-90%) tr 20 ns See Figure 6.19 , CL = 15pF
Falling Time (90%-10%) tr 3 ns See Figure 6.19 , CL = 15pF
Propagation Delay
Difference Between Any PDD -15 15 ns
Two Parts (tom-tpr) (1)
Propagation Delay Time of Ven=2.5V, NSI7211-DSPR only
Enable from VeL to Ven tewn 13 ns See Figure 6.22
Propagation Delay Time of Ven=2.5V, NSI7211-DSPR only
Enable from Ve to VeL e 13 ns See Figure 6.22

CMTI] | 100 kvips | See Baure 824, 1-=6mA,
Common Mode Transient output=
Immunity See Fig =
Figure 6.24 , [F=0mA,
[CMTIH| 100 kV/us output=HIGH
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6.4. Switching Characteristics, NSI17221

VCC=2.7V to 5.5V, Ta=-40°C to 125°C. Unless otherwise noted, pull-up resistor is 390 Q, typical values are at [;=6mA,

VCC =3.3V, Ta=25°C

Parameters Symbol Min Typ Max Unit Comments
Propagation Delay Time to . _
High Output Level tpPLH 60 70 ns See Figure 6.19, CL = 15pF
Propagation Delay Time to . _
Low Output Level t PHL 56 70 ns See Figure 6.19 , CL = 15pF
Pulse Width Distortion )

trwp 4 25 ns See Figure 6.19, CL = 15pF
[t pHL —t PLH |
Rising Time (10%-90%) tr 20 ns See Figure 6.19 , CL = 15pF
Falling Time (90%-10%) tr 3 ns See Figure 6.19 , CL = 15pF
Propagation Delay
Difference Between Any PDD -15 15 ns
Two Parts (tpri-tpLn) (1)
Channel-to-Channel Dela
o Y| tsk(c2e) 10 ns

CMTI] | 100 kvps | See Bdure 824, I-=6mA,
Common Mode Transient output=
Immunity See Fi -
Figure 6.24 , [r=0mA,
[CMTIH| 100 kV/us output=HIGH
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6.5. Typical Characteristics
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[1] ITH+ represents the threshold current when the diode simulator is turned on, and ITH- represents the threshold current when it is turned off.
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6.6. Parameter Measurement Information

|CCH/ICCL

— i
] 8]
— 0.1uF

—GND t— —— —

Figure 6.19 Electrical and Switching Characteristics Test Circuit for NS17221

™ g
— 0.1uF
Vo
z 7
® |y o (O
3 5 OH/ 0oL
C
= T3
— GND

Figure 6.20 VoL and Von Test Circuit for NS17210

: O
! EZ L o
2 [7 1 Vo
©
_ Ve
EES 6] TCL lo
[ T p——
— GND
Figure 6.21 VoL Test Circuit for NSI7221
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Tr;Sns Tfl=5.ns

> = PULSE

— B > GEN

I¢ ——0.1uF R, -
3 6 Vo _)Vcc
l{ T“
% (5] .
—— GND

] T—
0.1uF

2 7 |
l¢ ‘ } C: Vee
+—L= 6 Vo
L
=] T
—1D-
A4 Veu — GND
Figure 6.23 Common-Mode Transient Immunity Test Circuit for NSI7210
5—:1 51
e A EZ :TFO.luF R
= s Vo
Ove
'_EES (6] T G
—{2 B -
@
A4 Vew — GND

Figure 6.24 Common-Mode Transient Immunity Test Circuit for NS17221
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7. High Voltage Feature Description

Parameters

7.1. Insulation and Safety Related Specifications

Value
Symbol

SOP5 SOPS8

SOP8(600mil)

Comments

Minimum External Clearance CLR 4 4 15 mm | IEC 60664-1:2007
Minimum External Creepage CPG 4 4 15 mm | IEC 60664-1:2007
Distance Through Insulation DTI 24 gm
Tracking Resistance
) . DIN EN 60112 (VDE
(Comparative Tracking CTI >600 >600 >600 \% Py
Index) 0303-11); IEC 60112
Material Group I I I IEC 60664-1
Description ‘ Test Condition Value
SOP5 SOP8 SOP8(600mil)
For Rated Mains Voltage < 150Vms I tolV I tolV I tolV
For Rated Mains Voltage < 300Vms I toIN I toId I tolV
Overvoltage Category per
IEC60664-1 For Rated Mains Voltage < 600Vims / / ItolV
For Rated Mains Voltage < 1000Vrms / / I to Il
Climatic Classification 40/125/21
Pollution Degree per DIN 2

VDE 0110,

Copyright © 2024, NOVOSENSE
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7.2. Insulation Characteristics

Description

Test Condition

Symbo

SOP5

Value

SOP
8

SOP8(600mil)

Unit

Maximum Working Isolation Voltage

AC voltage

DC voltage

Viowm

400

400

1500

VRms

565

565

2121

Vbc

Maximum Isolation

Voltage

Repetitive

Viorm

565

565

2121

Vpeak

Apparent Charge

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

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

Method a, after
environmental tests
subgroup 1, Vini=Viotm,
tini=60s, Vpdm=1.6"Viorm,
tm=10s

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

Qpd

<5

pC

pC

pC

Apparent Charge

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

Method a, after
environmental tests
subgroup 1, 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

<5

<5

pC

pC

pC

Maximum Transient Isolation

Voltage

t =60 sec

Viotm

5300

5300

12000

Vpeak

Maximum impulse voltage

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

Vivp

3000

3000

6250

Vpeak

Maximum Surge Isolation Voltage

Test method per IEC62368-
1, 1.2/50us waveform,
Viosm2Vive % 1.3

Viosm

6000

6000

10000

Vpeak
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Description Test Condition
Vio =500V, Ta=25°C >10"?
Isolation Resistance Vio =500 V, 190 C=Tas Rio >10™
125°C
Vio =500V, Ta=Ts >10° Q
Isolation Capacitance f=1MHz Cio 1.2 pF
UL1577
Vtest = Viso, t =60 s
(qualification),
Withstand Isolation Voltage Vtest = 1.2 x Viso, t = 1 Viso 3750 3750 7500 Vrus
sec,
100% production test
Copyright © 2024, NOVOSENSE Page 17
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7.3. Safety-Limiting Values

Reinforced isolation safety-limiting values as outlined in VDE-0884-17 of NS17210-DSPAR and NSI7211-DSPAR.

Description Test Condition Value Unit
Safety input, output, or total Power Resa =215.9 °C/W", T; =150 °C, Ta =25 °C 579 mwW
Safety input, output, or supply Resa =215.9 °C/W"Y, V=55V, Ty =150 °C, Ta =
A 105 mA
Current 25 °C
Safety Temperature? 150 | °C

1) Calculate with the junction-to-air thermal resistance, Resa, of SOP5 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.

w b 0 oo
o O O O o
o O O o o

200

Safety Limiting Power (mW)

0 50 100

Ambient Temperature (°C)

120

100

Safety Limiting Current per
Channel (mA)

150 200 0 50 100

150

Ambient Temperature (°C)

200

Figure 7.1 NSI7210-DSPAR and NSI7211-DSPAR 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 NSI7211-DSPR and NSI7221-DSPR.

Description Test Condition Value Unit
Safety input, output, or total Power Resa = 137.7 °C/W", Ty =150 °C, Ta= 25 °C 908 mwW
Safety input, output, or supply Resa = 137.7 °C/W", V=55V, Ty =150 °C, Ta =
A 165 mA
Current 25°C
Safety Temperature? 150 °C

1) Calculate with the junction-to-air thermal resistance, Resa, of SOP8 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.

Copyright © 2024, NOVOSENSE
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1000

— 180
% 800 5 L
g T 140
= =
3 600 E 120
?;_o O =100
oo —
c (V]
S 400 gc¥
& é S 60
par 0O 40
S, 200 =
k) g 2
8 0 S 0
0 50 100 150 200 0 50 100 150 200
Ambient Temperature (°C) Ambient Temperature (°C)

Figure 7.2 NSI17211-DSPR and NSI7221-DSPR 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 NSI7210-DSWWAR and NSI7211-DSWWAR.

Description Test Condition Value ‘ Unit
Safety input, output, or total Power Resa=78.9 °C/W", Ty =150 °C, Ta=25 °C 1584 | mW
Safety input, output, or supply Roa=78.9 °C/W", V=55V, Ty=150 °C, Ta =
A 288 mA
Current 25°C
Safety Temperature? 150 °C

3) Calculate with the junction-to-air thermal resistance, Reja, of SOP8(600mil) package (Thermal Information Table)
which is that of a device installed on a low effective thermal conductivity test board (1s) according to JESD51-3.

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

device.

1800 350

= 1600 o

S o 300

— 1400 =

2 1200 g 2250

£ 1000 3 £200

2 800 £ 159

+— +—

= 600 =5

E E ©

S 400 5 510

2200 2 50

& 0 5 0

0 50 100 150 200 0 50 100 150 200
Ambient Temperature (°C) Ambient Temperature (°C)

Figure 7.3 NS17210-DSWWAR and NSI17211-DSWWAR 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 Information

The NSI7210-DSPAR and NSI17211-DSPAR are approved or pending approval by the organizations listed in table.

uL | cac TUV
uL 1322()0?]2222”6“ Apprg‘gerg ‘g”n‘;irtCSA Certified according | DIN EN IEC 60747-17 | Certified According to
9 ponen to GB4943.1 (VDE 0884-17) EN IEC 62368-1
Program Acceptance Notice 5A
Single Protection, Single Protection,

Basic Insulation
3750V ms Isolation

3750Vrms Isolation

Basic insulation Viorm=565Vpeak Basic Insulation
voltage voltage Viotm=5300Vpeak
E500602 E500602 CQC24001426622 R50632636 R50574061

The NSI7211-DSPR and NSI17221-DSPR are approved or pending approval by the organizations listed in table.
uL |

VDE cQcC TUVv
uL 1F5<Zocmggne”t Approved ‘g:]‘gtCSA DIN EN IEC 60747- | Certified according to | Certified According to
9 P . 17 (VDE 0884-17) GB4943.1 EN IEC 62368-1
Program Acceptance Notice 5A
Basic Insulation

Single Protection, Single Protection, ViorM=565Vpeak
3750Vms Isolation 3750Vms Isolation

= Basic insulation
voltage voltage Viorm=5300Vpeak
Viosm=6000Vpeak

Basic Insulation

E500602 E500602

File (pending) CQC20001264940 R50574061

The NSI7210-DSWWAR and NSI17211-DSWWAR are approved or pending approval by the organizations listed in table.

uL VDE cac |
UL 1577 Component | Approved under CSA

" DIN EN IEC 60747-
Recognition Component
Program

TUV

Certified according to | Certified According to
Acceptance Notice 5A 17 (VDE 0884-17) GB4943.1

EN IEC 62368-1
Reinforced
Single Protection, Single Protection, Infulatlon
7500Vms Isolation 7500Vms Isolation Viorw=2121Vpeak Reinforced insulation Reinforced Insulation
voltage voltage Viotm=12000Vpeak
Viosm=10000Vpreak
E500602 E500602 File (pending) CQC24001426054 R50574061
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8. Function Description

8.1. Overview

The NSI72xx devices are high speed and high reliability Single-Channel and Dual-Channel Opto-Emulator. NSI72xx is
safety certified by UL1577 support 3.75kVrms and 7.5kVrms insulation withstand voltages, while providing high
electromagnetic immunity and low emissions at low power consumption. The data rate is up to 15Mbps, and the common-
mode transient immunity (CMTI) is up to 100kV/us. Wide supply voltage of NSI72xx 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.

Table 8.1 Output status vs. Power status

Vee Ve status Input Current Ir  Output Comment
status
/ >l L Only for NSI17210. The output assumes the
/ <l H inverse logic state of the input single.
/ >l L Only for NSI72x1 with no output enable. The
output assumes the inverse logic state of the
/ <ltH z input single.
Ready
Hor NC >lth L
L >l z Only for NSI17211-DSPR. The output assumes the
H or NC <l 7z inverse logic state of the input single.
L <ltn Z
. ) o
Unready X Undetermined When VC_C is unready ¥, the output is in an
undetermined state.
Note:
1) H=Logic high; L=Logic low; Z= High Impedance, X= Logic low or logic high;
2) The outputs are in an undetermined state when 2V <VCC < 2.7 V.

8.2. OOK Modulation

The NSI72xx devices are 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 Fig.8.1 & Fig.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 vee
AN barrier |
1
SZ TX signal " RX signal o Output Stage ouT
7| conditioning I conditioning 7| (CMOS or Open-Drain)
11
CAT |
GND

Figure 8.1 Single Channel Function Block Diagram
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TXIN

Signal through
isolation barrier

RX OUT

Figure 8.2 OOK Modulation
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9. Application Note

9.1. Typical Application Circuit

I R — VCC(2.7V-5.5V) L Ry — VCC(2.7V-5.5V)
F
Input ——m— AN | 1 VCC Input——AA—{ AN | | VCC R
| , Vo Output : I Vo Output
] 0.1uF ‘)
| : | :

0.1uF
g CAT GND ﬂ: g CAT GND ﬂ:
NSI7210-DSPAR — NSI7211-DSPAR —

VCC(2.7V-5.5V)
® °J

VCC(2.7V-5.5V)
o

Inputl —p—VW— AN1

; CAT1

[ R
Outputl Input o—>—MN— AN

vee J !
Ve

S
2 RL

AAA

< < =
S < 8
i_|lL
AA
vy
X
=
X
S

lr2 Riv Output2 V —o Qutput
INput2 o—P—AA— AN2 ] Ny CAT ’ 0.1uF ’
T
r CAT2 | | GND O IhF 1uF GND
NSI7221-DSPR = NSI7211-DSPR =

Figure9.1 Simplified Application Circuit

Note: For NSI17221, when Vo and VCC are connected to different power rails, ensure that the power rail voltage amplitude
corresponding to Vo is smaller than the power rail voltage amplitude corresponding to VCC. Since there is a clamping diode
between Vo1/Vo2 and VCC to enhance the ESD capability of the Vo1/Vo2. If the voltage difference between Vo and VCC is too
large, resulting in the diode conduction, there will be too much reverse current between VCC and Vo1/Vo2, which will quickly
overload the clamping diode and damage it.

Isolated Power
3.3Vv/5V 3.3V/5v

T 4
.||—|

! R
vce i ! IN
0.1uF : ! AN A0 I—
Vo : :
I | CAT
RX GND ¢ | RXD
<+ NSI7210 — <
MCU Trancs/-\cl\eliver
 — >
X Rix T vee ) TXD
—[>o—fw\,— AN |
]V 0.1pF
CAT | | = "
J | | GND
NSI7210 J:—

Figure9.2 Typical Isolated CAN Application
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9.2. PCB Layout

NSI72xx requires a 0.1 yF bypass capacitor between VCC and GND. The capacitor should be placed as close as possible
to the package. Figure 9.3 show the recommended PCB layout, make sure the space under the chip should keep free from
planes, traces, pads and via.

When the device operates in environments with high-frequency noise interference, it is recommended to use two parallel-

connected low-ESR bypass capacitors (e.g., 0.1uF+1uF) on the VCC supply pin for high-frequency noise suppression
across different bands. Ceramic capacitors with X5R or X7R dielectric grades are preferred for optimal performance.

Figure 9.3 Recommended PCB Layout
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10. Package Information

-~ + CONTROLLING DIMENSION : MM
3 H g ’:”j SYMBOL M
: MIN. | NOM. | MAX.
‘ A —— | —— | 2802
PINT 1.D. ‘
X,f,Jf,f,f . " a1 | 040 0102 030

A2 2.40 | 2.50 | 2.60

RN B .
L\B ‘ ‘ ‘ A3 — | o020 | ——
% i

|\ Q 140 | 1.15 | 1.20
ﬁ i b 0.265| 0.38 | 0.435
DETAIL X \

L J c - 0.20 | ——
D 3.50 | 3.60 | 3.70
TOP VIEW SIDE VIEW £ 4.30 | 4.40 | 4.50
E1 6.80 | 7.00 | 7.20
> e 1.27 bsc
f \‘-\ L1 1.30 bsc
I : L 0.71 —-— | -
IR y —— |o10 | —=
ol e I@m o o | —— | 7
SIDE VIEW DETAIL X
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 SOP5 Package Shape and Dimension in millimeters

|
| SEE SOLDER

| MASK DETAILS | MASK DETAILS

TLL e R ;j_%_—_i_ S e L

|
| SEE SOLDER | ‘
I

‘ 5

= o
2 e el 3 S T | )
SYMM SYMM
STANDARD CLEARANCE & CREEPAGE OPTIMIZED

LAND PATTERN EXAMPLE(mm)

METAL SOLDER MASK METAL SOLDER MASK
l OPENING N /" OPENING

|
| ] i

\‘ 0.07 MAX :| 0.07 MAX

—] U< All AROUND

NON SOLDER MASK SOLDER MASK

DEFINED DEFINED

SOLDER MASK DETAILS
Figure 10.2 SOP5 Package Board Layout Example
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D L2 — =

- COMMON DIMENSIONS
P (UNITS OF MEASURE=MILLIMETER)
H % H H ; :
)} SYMBOL MIN NOM MAX
- | BIM F-MARK ¥ <oy 4 & LS L LB
$1.20£0.05 Y - -
| " DEPTH ©6.10+0.10 X 71 A2 130 140 1 1.50
' ) : ’d 6\, A3 0.50 0.60 0.70
| b 0.38 | - 0.47
P H b1 0.37 0.40 0.43
i N c 0.17 — 0.25
Wi A——— _+__l _____ L SN N I U cl 0.17 0.20 0.23
Ty D 4.80 | 490 | 5.00
N~ E 5.80 6.00 | 6.20
INDEX i E1 3.80 3.90 4.00
| e 1.17 1.27 1.37
[ | i r L 0.45 | 0.60 | 0.80
[ | . | L1 1.04REF
— i F T L2 0.25BSC
R 0.07 — -
i H H H R1 0.07 - -
h 0.30 0.40 0.50
0 0 - 8
e b & [0.250 B B o 5 = i
a1 02 1" 13° 15°

b
\\ i —
bRy
= )
” [S[oo] scciong-g

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 SOP8 Package Shape and Dimension in millimeters

| —~BASE METAL

A3

= —=
[=cl=

= A ——
Al— =— A2 —=
""1

SEE SOLDER SEE SOLDER

SYMM MASK DETAILS SYMM MASK DETAILS
8X(1.55) ‘ 8X(11.4)
1 ] T 8 1 i I: 8
I

sl | ] L[ I .
[ — + - | — —SYMM — — + — | — —SYMM

] . = 1

k= | | o | I

- 1) = | { °
5.4 5.5
STANDARD CLEARANCE & CREEPAGE OPTIMIZED
LAND PATTERN EXAMPLE(mm)
METAL SOLDER MASK METAL SOLDER MASK

OPENING

OPENING \

0,07 MAX 0.07 MAX
-~ ALL AROUND —l . ALl AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS
Figure 10.4 SOP8 Package Board Layout Example
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C—= f—
5 1
5 I=me " e CANTRA NG B .
E E /| CONTROLLING DIMENSION : MM
— T i MM
- SYMBOL
i MIN. NOM. MAX.
- n n
4 I I
( ‘ i A 3.580 | 3.807 | 4.034
\.. H [}
f Al 0.100 | 0.200 | 0.300
3X 01.2 N
(PKG PIN)™ A2 3.480 | 3.607 | 3.734
b 0.357 0.457 0.557
‘ c 0.254 REF
D 6.121 6.248 6.375
- . w I l
* T E  [13.473 | 13.600 | 13.727
‘ HE 16.36 | 16.61 | 16.86
Q1 1.6515 | 1.6765 | 1.7015
Q2 1.6515 [1.6765 | 1.7015
e 1.27 BSC
(‘GIOEI! - DETAIL X | = Y
] — ~ H 4 0.25 R
(PINT) ‘ﬁ:> ﬁ}pkggf 1 F’
- ! u W L 1.505 REF
| — ) Lp 0.835 ‘ - { -
S — a7
| S y 0.10
1 4 ~ —
|few| J LI:(Rx) SIDE VIEW J 0.10
TOP VIEW (Lol o] , u 0.20
{ /
T === ‘ [ / ( Z 1.219
/ ‘-‘,‘I o= 9 ] ) ‘ - \ 8

| = =Lt
= gl
SEATING PLANE— —L
SIDE VIEW

DETAIL X

(Rotate —907)

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 10.5 SOP8(600mil) Package Shape and Dimension in millimeters

(14.25) SEE SOLDER
SYMM MASK DETAILS
842) ,
ek s
x
“ ) METAL SOLDER MASK
—/\ OPENING
§ :i: | $
= _————_—_—_—_— . — - ——  ——— YWV
z

H

| 007 MAX
-l AL ABOUND
M NON SOLDER MASK
5 DEFINED
(mlzs)

STANDARD

(15) | SEE SOLDER

SYMM MASK DETAILS
SX(1)625, !
8
) METAL SOLDER MASK
| \ OPENING
- Y - — - — SYMM

8X(06)
S A‘

=
~ | 0.07 MAX
| SOLDER MASK
5 DEFINED
ueLm
|
CLEARANCE & CREEPAGE OPTIMIZED
LAND PATTERN EXAMPLE(mm) SOLDER MASK DETAILS

Figure 10.6 SOP8(600mil) Package Board Layout Example
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11. Ordering Information

Part Output Isolatio  Number Defaul Temperatur MS Package Package
Number  Enable n Rating of t e L Type Drawing

(kV) inputs Output

State

NSI7210- -40 to
DSPAR No 3.75 1 CMOS 15 H 125°C 3 SOP5 SOP5 2500
NSI7211- Open- -40 to
DSPAR No 3.75 1 Drain 15 z 125°C 3 SOP5 SOP5 2500
NSI7211- Open- -40 to
DSPR Yes 3.75 1 Drain 15 4 125°C 3 SOP8 SOP8 2500
NSI7221- Open- -40 to
DSPR No 3.75 2 Drain 15 4 125°C 3 SOP8 SOP8 2500
NSI7211- Open- -40 to SOP8(6
DSWwAR | N° 75 ! Drain | 1° z 125°C 3 | oomiy | SOWWS8 | 1000
NSI7210- -40 to SOP8(6
DSWWAR No 7.5 1 CMOS 15 H 125°C 3 00mil) SOWW8 | 1000

"H= Logic High, Z= High Impedance.

Part Number Rule:

NSI(72)(1)(1)-DSPR

1=1Channels, SPA=SOP5
2=2Channels SP=SOPS8
- SWWA=SOP8(600mil)
Output options:

0=CMOS, 1=Open-Drain D=Industrial, Q1=Auto

12. Documentation Support

Part Number Product Folder Datasheet Technical Isolator selection

Documents guide
NSI72xx Click here Click here Click here Click here
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13. Tape and Reel Information

DEPRESSION
0.5MM(LABEL AREA)

PQ LOGO
(ENGRAVE)

AREA pd

LABEL

DEPRESSION
0.3MM

COMPANY LOGO

W3 (INCLUDES FLANGE
DISTORTION AT

OUTER EDGE) o
] DEPRESSION
o= 0.3MM

R
W1(MEASURE
AT HUB)
///
/’/” /

/
/
1/

[ E—

THRU' /[
wnoow / /
/

1104 1,0——— — — w2 LOGO
— MEASURI
LABEL | aREA 8710 \\- SEE DETAIL A S\TEHSUB)E
LABEL ALIGNMENT ) 1858 O\®
LINE FULL RADIUS
FRONT VIEW SIDE VIEW BACK VIEW
2_21'8-8 PRODUCT SPECIFICATION
TAPE oA oN w1 w2 w3 E
WIDTH +2.0 +2.0 (MAX) (MIN)
/ 08MM 330 178 8.4%3| 14.4 - 5.5
221.0%0.2 + 213.0%53 12MM 330 | 178 | 12.438| 18.4 | accowwooare| 5.5
/y l 16MM 330 178 | 16.4%3%| 22.4 T‘;Em';z}" 5.5
24MM 330 178 | 24.4%3 30.4 | werrerence| 5.5
/ 32MM 330 178 | 32.4%% 38.4 5.5
ARBOR HOLE SURFACE RESISTIVITY
DETAIL A LEGEND SR RANGE TYPE COLOUR
SCALE : 3:1 A BELOW 10? ANTISTATIC ALL TYPES
B 10° 10 10" STATIC DISSIPATIVE BLACK ONLY
C 10° & BELOW 10° | CONDUCTIVE (GENERIC) | BLACK ONLY
E 10° T0 10" ANTISTATIC (COATED) | ALL TYPES

Copyright © 2024, NOVOSENSE

Page 29




NSI7210/NSI7211/NSI7221

M| W | E | F | DO|DL|PO|P2]ioro| P1 | AO | A1 | BO | Bl | KO | Kl | T
R ﬂ_ 12.00 1.75 550 1.50 1.50 4.00 2.00 40.00 8.00 3.95 7.45 3.00 0.30
+0.30 10.10 +0.10 | +0.10/-0 | +0.10/-0 | #0.10 +0.10 0.20 0.10 £0.10 %0.10 +0.10 +0.05
—B

O o0 O o0 O O O O 0 O 0|0

A A
— B B-B
AD S
PO P2
@
LLI
- S b oo
LL
g |t =
1. 10 sprocket hole pitch cumulative tolerance =0.20.
2. Carrier camber is within 2 mm in 250 mm. - AD
3. Material : Black Conductive Polystyrene Alloy. Q P1
4. All dumensions meet EIA-481 requirements. Q
L O O O O O 0 0O 0 0O

O O0'O O

1 1 2 o ®

M| P S
3, 4
|
e ﬁ
Designations Feed Direction

Figure 13.1 Tape and Reel Information of SOP5
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DEPRESSION
0.5MM(LABEL AREA)

PQ LOGO
(ENGRAVE)

LABEL [AREA

_ ! )

110£1.0—

LABEL |AREA B9£Ll

LABEL ALIGNMENT
LINE

FRONT VIEW

2.2333

/

+0.5

221.0z0.2 -0.2

+ 213.0
Y
7

ARBOR HOLE
DETAIL A
SCALE : 3:1

W3 (INCLUDES FLANGE
DISTORTION AT

OUTER EDGE)

W1(MEASURE
AT HUB)

+0.2

(MEASURE
AT HUB)

COMPANY LOGO

DEPRESSION
0.3MM

=0.1 L_
L8 O\Ggﬂfuu_ RADIUS
SIDE VIEW BACK VIEW
PRODUCT SPECIFICATION
TAPE oA oN wi w2 w3 E
WIDTH +2.0 +2.0 (MAX) (MIN)
08MM 330 178 8.4%3| 14.4 _ 5.5
12MM 330 178 | 12.4%28] 18.4 | accommooae| 5.5
16MM 330 178 | 16.4*33| 22.4 ";‘m";'ﬂ" 5.5
24MM 330 178 | 24.4%3 30.4 | nerrerence| 5.5
32MM 330 178 32.4%% 38.4 5.5
SURFACE RESISTIVITY
LEGEND SR RANGE TYPE COLOUR
A BELOW 10? 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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w

\ AN, AN I anl N— =
1% N J7 I '
. /r
Ao
P1 \
@D1 B_B

@Do a -P—ZT |
e S 1 S T :

Bo
_REF4.2_

REF4.18
T REF3.65 Common size Pocket size
%.\-‘ REF0.3 Appearance | Size(mm) Appearance |  Size(mm)
i e E 1.75+0.10 w 12.00+0.30
A—A F 5.5+0.10 P1 8.00+0.10
P2 2.00+0.10 Ao 6.5040.10
DO 1.55+0.05 Bo 5.30£0.10
D1 1.6+0.10 Ko 2.2040.10
PO 4.00+0.10 Ki 1.9040.10
10P0 | 40.00%0.20 T 0.30+0.05
I Direction of Feed
! O O O O O O O O O
OO O
10 2 . .
e Rl A Bt
3, 4
T
Quadrant

Designations
Figure 13.2 Tape and Reel Information of SOP8
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(TTENTION

OBSERVEPRECAUTIONS

H2

—

PRODUCT SPECIFICATIONS

TAPE WIDTH

oA +2

BN *2

H1+2

H2*!

+3.5
W—D,Z

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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pP2: PO: P1:
E: 1.75+0.10 2.004+0.10 4.004+0.10 12.00+0.10 DO:

* T e ﬁ /—m 55+0.05

g b8 &b o b |
e
H
o o ] .
i ] ||
Hoo- = o
o - H o
i © © {? 22 >
) \ = [ —
) \
.78 )Y
: D1: e
* 6.55%0 10 \_91'5OM'N T: 0.35£0.05
K1: : ¥ ) 0. .
“O: W 24.00£0.30
1020. 4.60%+0.10 : :
1050.10 r A0 | 655010
1. 10 sprocket hole pitch cumulative tolerance +0.20. BO 17.05+0.10
2. Carrier camber is within 1 mm in 250 mm.
3. Material : Black Conductive Polystyrene Alloy. KO 4.60+0.10
4. All dimensions meet EIA-481 requirements.
5. Thickness : 0.35+0.05mm. Kl S 10-0.10

6. Packing length per 19" reel :130 Meters. ({£ 7% 1: 10)
7. Component load per 13" reel : 1000 pes.
8. Surface resistivity : 10° ~10° Q/sq.

OO0 O0OO0O0OO0O0OO0O0

O 00 O
11 2 ® .‘
- -
3 , 4

T
= d

Designations Feed Direction

Figure 13.3 Tape and Reel Information of SOP8 (600mil)

Copyright © 2024, NOVOSENSE Page 34



NSI7210/NSI7211/NSI7221

14. Revision History

Revision Description Date
1.0 Initial Version. 2024/5/10
1.1 Updated the format of Chapter 3. CMT] is divided into “CMTI.” and

“CMTIH” in section 6.2, 6.3 and 6.4. Added a note for “ITH+” and “ITH-"
in section 6.5. Updated DTI from “28” to “24” in section 7.1. Updated
“Overvoltage Category per IEC60664-1” in section 7.1. Updated the 2024/12/26
withstand isolation voltage from 8kv to 7.5kv. Updated regulatory
information in section 7.4. Added notes for NSI7221 under special
application conditions in Chapter 9.
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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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