NSI22C11

High Speed, Reinforced/Basic

NOVOSENSLE

Isolated Comparator with Dual Output

Product Overview

NSI22C11 is a high-speed isolated comparator with
output separated from input based on the NOVOSENSE
capacitive isolation technology Adaptive OOK®. The
NSI22C11 is an isolated single-ended comparator with
both open-drain and push-pull output. The short
response time of NSI22C11 makes it highly suitable
for over-voltage protection application. The high
common-mode transient immunity ensures that the
device is able to provide accurate protection even in
the presence of high-power switching such as in
motor control applications.

NSI22C11 have an adjustable input reference
threshold from 0.5V to 2V. The reference can be set
by an external voltage source or the 100uA internal
current source flowing through an external resistor.
The fail-safe function (missing VDD1 detection)
simplifies system-level design and diagnostics. The
NSI22C11 supports basic isolation with SOP8 narrow
body package and reinforced isolation with SOW8
wide body package.

Key Features
* Up to 5000Vrwms Insulation Voltage
* 3.1V to 27V wide input side power supply
* Adjustable input reference threshold:
m 05Vto2v
* Analog input voltage range: 0V to 2.7V
* Internal threshold reference:100pA 2% error (Max)
* Accurate trigger threshold: £0.25% error (Max)
* Fast propagation time: 0.4us (typ)
* High CMTI: 150kV/us (Typ)
» System-Level Diagnostic Features:
®  VDD1 monitoring
* Operation Temperature: -40°C~125°C
* RoHS-Compliant Packages:

B SOWS8 wide body (SOP8 300mil)
B SOP8 narrow body (SOP 150mil)

Safety Regulatory Approvals
* UL recognition:
B SOWS8: 5000Vms for 1 minute per UL1577
B SOPS8: 3000Vms for 1 minute per UL1577
CQC certification per GB4943.1
e CSA component notice 5A
DIN EN IEC 60747-17 (VDE 0884-17)

Applications

* AC motor controls

* Power and solar inverters

* Uninterruptible Power Suppliers
* DC/DC converters

Device Information

Part Number
NSI22C11-DSWVR

Package
SOW8(300mil)

Body Size
5.85mm x 7.50mm

NSI122C11-DSPR SOP8(150mil) | 4.90mm x 3.90mm

Functional Block Diagrams

VvDD1

Isolation Barrier

Figure 1. NS122C11 Block Diagram

Copyright © 2025, NOVOSENSE

Page 1



NSI22C11

INDEX
1. PIN CONFIGURATION AND FUNCTIONS ...ttt 3
2. ABSOLUTE MAXIMUM RATINGS.....ouicicccccicsnnsi s s sa b s 4
3. ESD RATINGS ...t e R R e e R e SR e R e e e R e R R e R e e R e e AR s R e R e s AR e R e R e s AR e a e Re s 4
4. RECOMMENDED OPERATING CONDITIONS........cciitiininiinininn s sse s s sn s snssan s s 4
5. THERMAL INFORMATION ......cooiiiiiiiitinininssisi st s s a e e sa s sn e s e s n e e sn e nn e ae s 5
6. SPECIFICATIONS ... s e R e e e R e R e e R e e R e s A e s R e R e s R R s R e R e s R e n e e Re s 5
6.1.  ELECTRICAL CHARACTERISTICS ....ccsiiieieirintenestssse s e s stssae st s s e sa s st s s e s e s n e s s e s e s sa e s s e e e e a e e st s s e e aesanaa e e s e e nnnnsenans 5
6.2, TIMING DIAGRAMS........eeteeeece e e r et e et s e s s e e e e e sa e e s e e e e e A e e e e s e e st e e e eR e e se e R e aa e e seeReaaeaasenaesan e s enaen e s nnensenans 7
6.3. TYPICAL PERFORMANCE CHARACTERISTICS ...ccoitiuiiaeesuirinesaessinsansss st ssan st sa s s e st s sne s s s e sassssssaesassassnsessessnansesssnnns 7
7. HIGH VOLTAGE FEATURE DESCRIPTION ...ttt s 10
7.1.  INSULATION AND SAFETY RELATED SPECIFICATIONS ......ccccertretesaestnssesnssnssnesssssassasssessas s s ssssssessessnsssssssssnssssasens 10
7.2, INSULATION CHARACTERISTICS ...c.eeiuirieeuerisstenesstsssesstssassas st ssas s s s s s s ae s e s sn e sae s e e saeaas e s e e assasasae e e s nsnaeasensnnsnnasees 10
7.3.  REGULATORY INFORMATION.....ccitriuersrsstnssessnsssessssnsssssssssssssssssssssssssssssssssssssssssssssssssssassesssssssssesssssnssssassssnsssnases 12
8. FUNCTION DESCRIPTION ..ottt sas s sa s s sa s e a s s a e s s s a e s an s n e e s e s n e e 12
T O @ 1Y Y 12
T 7 o T [N U R 13
T T S oL =T = U 13
B [T @ LU U 13
9. APPLICATION NOTE......ccecitiiiieininitssininse st sa s a s s s e e s R e R e e R e R e e R R e e e R e s an e R e R e s R R e R e e 14
9.1, TYPICAL APPLICATION CIRCUIT....cieeieeececsinte st n s et s e e s sm s s e e s s e s s s e s e e e s e e e e sn e s a e e e e aesae e s e e an s e anaensenans 14
9.2. POWER SUPPLY RECOMMENDATIONS .....ccceeutrimesatstnssesatsssessnsstsssesssssassss st sssesssssassssssssnesssassnsssssssssesssssnsssessenses 15
L 2R T o 0 = 8 I o LU S 15
10. PACKAGE INFORMATION ...ttt s a e s e e e s e s a e e s n e na e e e e n e nenae s 17
11. ORDERING INFORMATION ...t e a e n e e a e e e e sa e e n e e e e s 20
12. DOCUMENTATION SUPPORT ..ottt ss s sa s s s sa s s s s a e n s sa e s n e annan s 20
13. TAPE AND REEL INFORMATION ........coiiiiiiinin e s s a e s sa e s n e 21
14. REVISION HISTORY ..ottt e a s a e s ea e s n s n e s e s na e nn e a e e R s 23

Copyright © 2025, NOVOSENSE Page 2



NSI22C11

1. Pin Configuration and Functions

(" )
vop1[ 1 | ® 8 ]vDD2

N |I NSI22C11 ZIOUTZ
REF | 3 TOPVIEW 6 |OUT1

GND1[4 | [ 5 ]GND2
g J

Figure 1.1 NS122C11 Package

Table 1.1 NSI22C11 Pin Configuration and Description

Nsmi,%’_" PIN SYMBOL FUNCTION
1 VDD1 Power supply for input side (3.1V to 27V)
2 IN Analog input (Single-ended Positive)
3 REF Internal reference current output (threshold voltage is 0.5~2V)
4 GND1 Ground 1, the ground reference for input side
5 GND2 Ground 2, the ground reference for output side
6 OuT1 Open-drain output (pulled down when Vin>VRer)
7 ouT2 Push-pull output (pulled down when Vin>VRer)
8 VDD2 Power supply for output side (2.7V to 5.5V)

Copyright © 2025, NOVOSENSE Page 3



NSI22C11

2. Absolute Maximum Ratings("

Parameters Symbol Min Typ Max Unit
g'r\)lL|13t1S)ide Power Supply Voltage (VDD1 to VDD1 03 35 v
t(gu(t;pl\tljltjg;de Power Supply Voltage (VDD2 VDD2 03 6.5 Vv
Input Voltage IN GND1-6 5.5
Reference Voltage REF GND1-0.5 6.5
Output Voltage OuUT2, OUT1 GND2-0.5 VDD2+0.5
Input current per 10 pin In -10 10 mA
Junction Temperature T, -40 150 °C
Storage Temperature Tstc -55 150 °C

(1) The device cannot operate beyond the listed Absolute Maximum Ratings to prevent permanent device damage. The
device is not fully functional if operating outside the Recommended Operating Conditions but within the Absolute
Maximum Ratings. Long-time stress of the absolute maximum conditions may affect the device lifetime.

3. ESD Ratings

Parameters Test Condition
Human body model (HBM), per ANSI/ESDA/JEDEC JS-001( 2.0 kV
Electrostatic discharge Charged device model (CDM), per JEDEC specification +10 KV
JESD22-C101®@ -

(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process.

4. Recommended Operating Conditions

Parameters Symbol Min Typ Max Unit
Power Supply
Side1 Power Supply VDD1 3.1 5.0 27
Side2 Power Supply VDD2 2.7 3.3 5.5

Input Configuration

Window threshold voltage Vrer! 0.5 2 \%
Analog input voltage Vin® 0 2.7
Filter capacitance on REF pin Crer 100 nF

Output Configuration

Output voltage Vout 0 VDD2 \Y

Sinking current limit per OUT pin lsink 12 mA
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Parameters Symbol Min Typ Max Unit
Sourcing current limit for OUT2 Isource 10 mA
Temperature
Operating Ambient Temperature Ta -40 125 °C

(1) Exceeding the recommended VREF will lead to inaccurate reference threshold.
(2) Exceeding the recommended VIN will lead to leakage current.

5. Thermal Information

Parameters ‘ Symbol Sows SOP8 Unit
Junction—to-ambient thermal resistance Resa 86 137.7 °C/W
Junction-to-case (top) thermal resistance ReJctop) 28 54.9 °C/IW
Junction-to-board thermal resistance Ress 42 7.7 °C/W
Junction—to-top characterization parameter Yyt 4 12 °CIW
Junction-to-board characterization 42 46 °C/W
parameter Y8

6. Specifications

6.1. Electrical Characteristics

(VDD1 =3.1V~27V, VDD2 =2.7V~5.5V, Vrer = 0.5V ~ 2V, Vin = 0V ~2.7V, and TA = -40°C to 125°C. Unless otherwise noted,
Typical values are at VDD1 = 5V, VDD2 = 3.3V, TA = 25°C)

Parameters Symbol Min Typ Max Unit Comments

Power Supply
Input Side Supply Voltage VDD1 3.1 5.0 27 \
Output Side Supply Voltage VDD2 2.7 3.3 5.5 \

VDD1uv ..
Input Side Supply Voltage + 2.9 v rsing
Undervoltage Threshold

VDD1uv- 2.8 \Y falling

VDD2uv 23 Vv ..
Output Side Supply  Voltage + : nsing
Undervoltage Threshold

VDD2uv- 21 falling
Input Side Supply Current IDD1 1.8 4.6 mA
Output Side Supply Current IDD2 1.4 450 mA | ReuLur=4.7kQ
Analog Input and Output
REF Window threshold VRer 0.5 2 V Falling input threshold
REF threshold error Erer -0.25 0.25 % Vrer=2V
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Parameters Symbol Min Typ Max Unit Comments
Internal REF current source Irer 98 100 102 A
Input hysteresis voltage VHys 12 mV E;s”'::% iir:]%ttt ttzzzss,z(z)ll((jj-
Input resistance Rin 1 GQ At Vin pin
Input bias current Isias 10 pA
Input capacitance CiN 2 pF At Vin pin
High-level output voltage Von VDD2-0.3 Vv Ipstj)suhr_cpeu|| Oi?:;,:\bu_lfgr
Low-level output voltage VoL 0 GND1+0.7 \Y
Output leakage current ILke 10 300 nA VeuLLup=5V
lsink® 12 mA | VDD2=5V, sinking
Output current limit per OUT pin VDD2=5V, sourcing of
Isource 10 mA ouT?2
Common-mode transient immunity CMTI 75 150 kV/us | ReuLLur=10kQ
Timing
Deglitch time © ta 200 ns Voa=20mV, CL=15pF
0.4 Vi Voa=20mV, CL=15pF
Propagation delay ® tep
0.3 0.6 us Vos=100mV, CL=15pF
Output fall time of OUT1 tr 2 10 ns CL=15pF
Output rise/fall time of OUT2 ti/ts 2 10 ns CL=15pF
VDD1 Blanking time toik 160 us
VDD1 Failsafe delay time tra 120 V&
VDD1 startup time ts1 50 Vi xgg;zssée\? to 3.1V,
VDD?2 startup time ts2 10 us xggfzsﬁe\? to 3.0V,

(1) The output supply current is tested with the open-drain output pulled up to the supply voltage.

(2) The sink current range of the open-drain output to satisfy the low-level output voltage range, 0~ GND1+0.7 V.
(3) The Deglitch time and Propagation delay are tested with VIN rising from VRrer - Vod t0 Vrer + Vod.

Copyright © 2025, NOVOSENSE

Page 6




NSI22C11

6.2. Timing Diagrams

Vrer tVod™> Vits — — — —_—————

Overdrive voltage Vo4
VIN VREF—m — — — } — — — — — — ] RN, S
Vod
Vrer -Vod
OouUT1
ouT2

I

| |

[ |

VDD2 ' [ [ [
' |

' |

e | |

: I s0% %% Failsafe
OUTL/OUT2 | I Hizmode Output Valid output
10%

Figure 6.2 VDD1 Startup and Failsafe Process

VDD1 ]( VDD1yy

I >ts1ttoik
VDD2 : VDD2yy
I < ts2
I 90%
0UT1/0UT2 : l HiZ mode R Output Valid
: h
|

Figure 6.3 VDD2 Startup Process

6.3. Typical Performance Characteristics
Unless otherwise noted, test at VDD1 = 5V, VDD2 = 3.3V, Vin= 0V, Vrer = 1V, Ta = 25°C.
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7. High Voltage Feature Description

7.1. Insulation and Safety Related Specifications

Value
Parameters Comments
SOP8 Sows
Minimum External Clearance CLR 4 8 mm IEC 60664-1:2007
Minimum External Creepage CPG 4 8 mm IEC 60664-1:2007
Distance Through Insulation DTI 27 gm Distance through insulation
Tracking Resistance DIN EN 60112 (VDE 0303-11);
(Comparative Tracking CTI >600 \% IEC 60112
Index)
Material Group IEC 60664-1

Description

Test Condition

For Rated Mains Voltage < 150Vrms lto IV lto IV
Overvoltage Category per For Rated Mains Voltage < 300Vrms I to Il lto IV
IEC60664-1 For Rated Mains Voltage < 600Vrms ltoll Ito IV
For Rated Mains Voltage < 1000Vrms I I to Il
Climatic Classification 40/125/21

Pollution Degree per DIN VDE
0110

2

7.2. Insulation Characteristics

Description

Test Condition

Value

SOP8 sows

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

\I\//(I)ellté:;neum repetitive isolation Vioru 990 2121 Vreax
AC Voltage 700 1500 VRms
Maximum working isolation voltage Viowm
DC Voltage 990 2121 Voc
Method a, after Input/output safety
test subgroup 2/3,
pC
Vini=Viotm, tini= 60 s ,
Apparent Charge Vpd(m)=1 .2*VIORM, tm=10s. Qpd / <5
Method a, after environmental tests
subgroup 1, Vin=Viotm, pC
tini=60s ,Vpdm)=1.6*Viorm, tm=10s
Copyright © 2025, NOVOSENSE Page 10
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Description

Test Condition

Method b, Vini=1.2*Viorw, tini=1s

SOP8

Value

sows

Vpd m=1.875*Viorwm, tm=1s (method pC
b1) or Vpdm=Vini, tm=tini(method b2)
Method a, after Input/output safety
test subgroup 2/3,
pC
Vini=Viotm, tni=60 s ,
Vpdm=1.2*Viorm, tm=10s.
Method a, after environmental tests
Apparent Charge subgroup 1, Vin=Viorwm, Gpd <5 / pC
tini=60s ,Vpdm=1.3*Viorm, tm=10s
Method b, Vini=1.2*Viotm, tini=1s
Vpd m=1.5*Viorm, tn=1s (method pC
b1) or Vodm=Vini, tm=tini(method b2)
Maximum transient isolation voltage t = 60sec Viotm 4242 8000 VpeEAK
Maximum impulse voltage Tested in air, 1.2/50us waveform
per IEC62368-1 Vivp 3000 6250 Vpeak
Test method per IEC62368-1,
Maximum Surge Isolation Voltage 1.2/50us waveform, Viosm 6000 10000 Veeak
ViosmzVive x 1.3
Vio =500V, Tamb=25°C Rio >10"2 >10"? Q
Isolation resistance Vio =500V, 100°C < Tamp < 125°C Rio >10" >10" Q
Vio =500V, Tamb=Ts Rio >10° >10° Q
Isolation capacitance f=1MHz Cio 0.8 0.8 pF
Safety total power dissipation Vi=55V, Ty=150°C, Ta=25°C Ps 907 1453 mwW
Bua = 137.7°C /W for SOP8, V, =
_ o — oo 165 / mA
Safety input, output, or supply 5.5V, Ty =150 °C, Ta = 25°C Is
current — QRo —
Bua = 86°C/W for SOWS, V| = 5.5V,
Ty =150 °C, Ta= 25 °C ! 264 | mA
Maximum safety temperature Ts 150 150 °C
UL1577
V = Viso, t = 60 s (qualification),
Insulation voltage per UL TEST = VIS0 (@ ) Viso 3000 5000 VRms
Viest=1.2%x Viso,t=1s
Copyright © 2025, NOVOSENSE Page 11
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Figure 7.1 NSI22C11 Thermal Derating Curve, Dependence of Safety Limiting Values with Case Temperature per DIN

7.3. Regulatory Information
The NSI22C11-DSWVR are approved or pending approval by the organizations listed in table.

VDE 0884-17

UL VDE cQc TUVv
UL 1F5{ZOC‘:]’iTt‘iggne”t capproved under ?;Ace DIN EN IEC 60747-17 | Certified according | Certified According
9 P . P (VDE 0884-17) to GB4943.1 to EN IEC 62368-1
Program Notice 5A
Reinforce Insulation
Single Protection, Single Protection, Viorm=2121 Vpeak Reinforced
5000V ms Isolation 5000V ms Isolation _ . . 5000Vrms for 1min
Viotm=8000 Vpeak insulation
voltage voltage
Viosm=10000 Vpeak
E500602 E500602 40052820 CQC20001264938 R50574061
The NSI22C11-DSPR are approved or pending approval by the organizations listed in table.
uL VDE cQcC %
UL 1577 Component | Approved under SSA Tl N EN IEC 60747-17 | Certified according | Certified According
9 P . P (VDE 0884-17) to GB4943.1 to EN IEC 62368-1
Program Notice 5A

Single Protection,
3000V ms Isolation
voltage

Single Protection,
3000V ms Isolation
voltage

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

Basic insulation

3000Vrms for 1min

E500602

E500602

40057024

CQC20001264940

R50574061

8. Function Description

8.1. Overview

The NSI22C11 is a high-speed basic or reinforced isolated comparator with adjustable internal reference threshold. It is an
isolated single-ended comparator with both open-drain and push-pull output, as shown in Figure 8.1. The input stage of the
device drives a comparator to convert input signal to binary signal. The internal reference threshold can be adjusted by
changing the external resistance that internal current source flows through. The driver (called TX in the Functional Block

Copyright © 2025, NOVOSENSE Page 12



NSI22C11

Diagram) transfers the output of the comparator across the isolation barrier that separates the input side and output side
voltage domains. For NSI22C11, the received binary signals are processed and output in the open-drain (OUT1 pin) and
push-pull (OUT2 pin) form. When Vin >Vrer, the open-drain output OUT1 and push-pull output OUT2 are actively pulled low.
When Vi drops below Vrer, the open-drain output OUT1 releases to the external pull-up level, and the push-pull output
OUT2 is actively driven high.

I | | vbp2
LDO I |
| ! l
1 g ! I
_REF = ouT2
©
Logic TX |_| '-'gl_:' RX ] Logic :
IN _:_| B Tl 0ouUT1
|12 ! o
| |
| |
| |

ii GND1 _,P—;— GND2

r
|
L

Figure 8.1 Function Block Diagram of NSI22C11

8.2. Analog input

The NSI22C11 is a single-ended comparator with input range of 0~2.7V. The input voltage and REF voltage are compared
to generate the output. The output is pulled down when the input voltage exceeds the reference voltage and releases
when the input voltage falls back below the reference voltage.

8.3. Reference input

The voltage of REF pin Vrer determines the internal reference threshold of the comparator. There are two ways to set Vrer.
It is recommended to place an external resistor between the REF pin to GND1. The 100uA internal current source flows
through the external resistor, which generates a high precision voltage reference. In addition, REF pin can be driven by an
external voltage source to set the internal reference threshold. NSI22C11 has a positive threshold from 0.5V to 2V. Do not
drive REF pin outside the recommended range to avoid the unintentional output.

Place an external capacitor between the REF pin to GND1 to filter the voltage of REF pin. When powered up, the capacitor
is charged by the 100pA internal current source to Vrer. The output is not valid until charging is completed. The larger the
capacitance, the higher the reference voltage, the longer Vrer settling time. If Vrer settling time exceeds the sum of VDD1
startup time ts1 and blanking time toik, there will be an invalid output until Vrer reaches the expected value, as is shown in
Figure 8.2. Tests show that the external capacitor of less than 2.2nF do not cause false output during VDD1 startup. While
the capacitance value is too small for filtering performance in noisy applications. It is recommended to select 100nF capacitor
between the REF pin to GND1 to achieve better filtering performance and take some measures to avoid false alarms during
powerup, such as priority power-on of VDD1 or additional design for setup blanking time.

[
|
VDD2 |
: v <1%
| A '
I |
Vrer I |
/. | Vger settling time J
I ts1 +toik I I
OUT1/0UT2 | / Output not Valid X Output Valid

Figure 8.2 Output during Vrer Settling Time
8.4. Digital Output

The switching characteristics of NSI22C11 are shown in Figure 8.3.
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|
Vir+=REF+Vhysf — — — — — — _t _______

VIN

v A4
OouT1 1/ |v/
Trigger Release Trigger Release
OouT2

Figure 8.3 Switching Characteristic of NSI122C11

The NSI22C11 provides two output forms, an open-drain output and a push-pull output. The open-drain output (OUT1 pin)
is pulled down when the input voltage rises above Vir+ (Vrer+Vhys) and releases when the input voltage falls below Vrer.
The push-pull output (OUT2 pin) is actively driven low when the input voltage rises above Vir+ (Vrer+Vhys) and is actively
driven high when the input voltage falls below Vrer. The hysteresis voltage Vuys (typical value of 10mV) makes the
comparator have better immunity in noisy environment without the need to add a positive feedback circuit to create
hysteresis.

It should be noted that the CMTI (Common-mode transient immunity) performance of the open-drain output is related to the
pullup resistance and load capacitance. When a common-mode transient event with high dV/dt occurs, the open-drain
output may be pulled down because of interference signal coupled from parasitic capacitance between the high side and
the low side. The lower pullup resistance enhances immunity. Additionally, a capacitor can be placed between the output
pins and GND2 pin to improve the CMTI performance. However, the load capacitance extends the output fall time and is
preferably less than 1nF.

In addition, NS122C11 integrates some diagnostic measures and offers a failsafe output to simplify system-level design.
The failsafe output is low-level voltage and it will be activated when the undervoltage of VDD1 is detected (VDD1< VDD1uv),
as is shown in Figure 8.4. When the undervoltage of VDD2 is detected (VDD2< VDD2uv), the open-drain output is always
high as it is pulled up to VDD2 through a resistor.

fle  Edt umity  Help Tekironix
Waveform View & : | 3 BTh, S

& L bl m Callout
1999525 AL 1220775 k819 KKz e a0

w3V G 3085V dwibt: 2527 kVA v 260197 m Massure  Search

Rasults
Toble | P

\ VDD]_ lV/diV o (@ e

e : s !
1 che
T vidy Z T Vid Add A 00 1 T
A 3 New s
Rl | B 5 npt Samgle
|Gz & 0 Mz & . 04 T

Figure 8.4 Typical Failsafe output when VDD1 undervoltage

9. Application Note

9.1. Typical Application Circuit

The NSI22C11 is highly suitable for over-voltage or over-temperature protection application such as AC motor controls
because of its short response time. The typical application circuit is shown in Figure 9.1.

The DC bus voltage is divided by a resistance network, and the divided voltage is applied to the input of the NSI22C11
through a capacitor filter. An external resistor paralleled with a 100nF capacitor is placed between the REF pin to GND1 to
generate the reference voltage of the comparator. The open-drain output OUT1 is pulled up through a resistor. A
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capacitor can be placed between the OUT1 pin and GND2 pin to improve the CMTI performance. Both open-drain output
OUT1 and push-pull output OUT2 can be sent to the MCU as protective signals.

The current sensing and protection circuits of the motor drive are also shown in Figure 9.1. Refer to the datasheets of
NSI122C12 and NSI300 for detailed information.

0
VBUS+
R Gate Gate Gate
* | Driver Driver Driver
Rehunt HS Gate Driver supply
T~ Rz = M
R Gate Gate Gate
e | Driver Driver Driver 100
NSI22C12
LS Gate 3.1~27v|  0.1pF 0.1uF  1uF 2.775.5V
Vaus. Driver supply VDD1 VvDD2
=0 WA e
Rshunt ‘ ] II GND1 GND2
ZkQ% I
REF out
1nF 15nF 100pF
IN LATCH |«
NSI1300
3.0°5.5V  0.1pF 0.1uF 3.0~5.5V
VDD1 VDD2
10pF 2.2uF
— L Foloo: owr [T T
I—\/\/\f ) I\ INN ouTP
_\/\/\/\u INP OUTN
%100
3.1727v|  oapF Nolzactz 2.775.5V Vref
iy . 0.1pF 1pF 775,
o a vDD1  VDD2 i A 4
1pF ==
4.7kQ
| T% For oor
2kQ T =
REF ouT »
1nF 15nF 100pF
IN LATCH |«
10Q NSI22C11
3.1~27v 0.1pF 0.1pF 1pF 2.775.5V
VDD1 vDD2 MCU
1pF
* ] II GND1 GND2
l h REF ouT1 Toor
1nF 10kQ) 100nF P
IN OUT2 »

Figure 9.1 Typical application circuit of NSI22C1x in AC motor controls

9.2. Power Supply Recommendations
The NSI22C11 requires a 0.1uF capacitor paralleled with a 1uF capacitor between VDD1 and GND1, VDD2 and GND2
for power supply decoupling.

A 10Q resistor is recommended in serious with the high-side power supply for current limiting and better filtering in the
applications that the high side is powered by a noisy high-voltage power supply. For example, for DC bus voltage
monitoring of the motor drive, the LS gate driver supply can be multiplexed as the high-side power supply.

9.3. PCB Layout

There are some key guidelines or considerations for optimizing performance in PCB layout:

® The NSI22C11 requires a 0.1uF bypass capacitor between VDD1 and GND1, VDD2 and GND2. The capacitor should
be placed as close as possible to the VDD pin. If better filtering is required, an additional 1~10uF capacitor may be
used.
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Kelvin rules is recommended for the connection between shunt resistor to the NSI122C11. Because of the Kelvin
connection, any voltage drops across the trace and leads should have no impact on the measured voltage.

Place the sensing resistor close to the IN pin and keep the layout of the input voltage and the sampling GND1
symmetrical and run very close to each other to the input of the NSI22C11. This minimizes the loop area of the
connection and reduces the possibility of stray magnetic fields from interfering with the measured signal.

Place the external reference resistor and its filter capacitor as close as possible to the REF pin for a stable reference
voltage.

1uF 0.1uF

e . .NSIZZCII

HYE

100pF 4.7kQ

[I=1]
o EEE

D

Figure 9.2 PCB layout example of NSI22C11
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10. Package Information

Ei
13

e
X

1
BASE METAL

e

COMMON DIMENSIONS

(UNITS OF MEASURE=MILLIMETER)

SYMBOL [ MIN NOM WA X
A - - 2.85
Al 0.31 0.41 0.51
A2 2.20 2.30 2.40
A3 0.97 1.02 1.07
bJPURE sn| 0.33 - 0.47
|NiPdAu 0.33 - 0.44
b1 0.33 0.38 0.43
c|PURE sn| 0.22 - 0.32
[NiPdAL 0.22 — 0.29
cl 0.22 0.25 0.28
D 5.75 5,85 5.95
E 11.30 11.50 11.70
E1 7.40 7.50 7.60
e 117 1.27 1.37
H 0.40 0.50 0.60
L 0.55 0.75 0.90
L1 2.00REF
L2 0.25B5C
R 0.07 — -
R1 0.07 — —
0 0" - 8
[} 10" 127 147
02 10° 12 14
03 10" 12 14
0 4 10° 12" 14"

T
!
o
# |
< 3 |
» + \
25\
L
NOTES:

1.ALL DIMENSIONS DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS.

2.TOP INDEX E—MARK ¢1.00x0.10, DEPTH 0.10
$2.00+£0.10, DEPTH 0.1

Figure 10.1 SOWS8 Package Shape and Dimension in millimeters

+0.15
=0, 08.

BOTTOM E—MARK
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SEE

= SYMM DETAILS
SANNES | ﬁ B
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] | ]

S S S —t+ - — SYMM
—L T | ]
—1 | P

(10.9)

6X(1.27)

LAND PATTERN EXAMPLE(mm)
9.1 mm NOMINAL
CLEARANCE/CREEPAGE

METAL SOLDER MASK

l'm\le

0.07 MAX

NON SOLDER MASK
DEFINED|

METAL SOLDER MASK

N\ /OPENING
]

0.07 MAX

Figure 10.2 SOWS8 Package Board Layout Example
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TOP VIEW

(Slece[Z] a2 P2
| =t 1
* g ——| L— BX b Al J
SEATING [@[eoe@ VB[R]
PLANE
SIDE VIEW

SOLDER MASK
DEFINED
DESCRIPTION SYMBOL InCH MLLINETER
| MIN | NOM | MAX [ MIN | NOM | max
I_ TOTAL THICKNESS A 053 08% 1.3% 1.75
:lS'-AND OFF Al 004 .010 | 010 0.25
MOLD THICKNESS A2 049 = 1.25 —_—
LEAD WIDTH b 014 .018 | 0.35 0.49
L/F THICKNESS c 007 010 | 0.9 0.25
o 189 197 | 4.80 5.00
BovY SiE E1 150 157 3.80 4.00
E 228 244 5.80 6.20
|LEAD PITCH ® 050 BsSC 1.27 BSC
L 016 .043 | 0.40 1.25
h | 010 | 020 | 025 | 1 os0
L] o 7 o i
ol 3" 15 5" 1%
62 2* i 1z 2° T 2
LEAD EDGE OFFSET asa 010 0.25
LEAD OFFSET bbb 010 0.25
COPLANARITY coe D04 0.0
| L

Figure 10.3 SOP8 package shape and dimension in millimeters
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1 | |
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| — + — | — —SYMM
e e ]
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“ »
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Figure 10.4 SOP8 Package Board Layout Example
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11. Ordering Information

. Moisture Release
Part No. R{::;La t'(z"lo Ra’;E(I:(V) Sensitivity Temperature Pa.;.: kaeg e Z?':fv?g e SPQ to
9 g Level yp g Market
NSI22C11- o SOP8
DSPR 3 0.5~ 2 Level-3 -40 to 125°C (150mil) SOP8 2500 NO
NSI22C11 - o SOP8
DSWVR 5 0.5~ 2 Level-3 -40 to 125°C (300mil) SOwW8 1000 YES

12. Documentation Support

Part Number

Product Folder

Datasheet

Technical

Isolator selection

NSI22C11

Click here

Click here

Documents

Click here

guide
Click here

Copyright © 2025, NOVOSENSE

Page 20




NSI22C11

13. Tape and Reel Information

DEPRESSION
0.5MM(LABEL AREA)

PQ LOGO
(ENGRAVE)

LABEL | AREA

110#1.0——
LABEL |nﬁn 8921

LABEL ALIGNMENT I
LINE

W3 (INCLUDES FLANGE

DEPRESSION

COMPANY LOGO

DISTORTION AT
OUTER EDGE)

==
> 0.3MM l N
T e N
N =
=)
/

t=— W2

SEE DETAIL A

0\®‘FULL RADIUS

FRONT MIEW
2_2:&3 PRODUCT SPECIFICATION
TAPE A L wi w2
WIDTH £20 | 220 (MAX)
0BMM 330 178 8.4 14.4 i P
221.0402 213.0%33 12MM_| 330 | 178 | 12.4%48] 18.4 E
16MM 330 | 178 [ 16.4248] 22.4 |"ES | S
24MM 330 178 | 24.4% 30.4 | wrmoecx|
J2MM 330 178 | 32.4 38.4
ARBOR HOLE SURFACE RESISTIVITY
| LEGEND | SR RANGE TYPE
SCALE : 3:1 A BELOW 10" ANTISTATIC
B 10°_T10 10" STATIC DISSIPATIVE
c 10° & BELOW 10 | CONDUCTIVE (GENERIC)
E 10° 70 10" ANTISTATIC (COATED)

(MEASURE
AT HUB)

BACK WVIEW

Figure 13.1 Reel Information
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P2:2.00£0.10 P0:4.0040.10 P:16.001+0. 10 . +0. 10
E:1.75+0. 10 — D:al. 50 5 g9
/| K1:2.600. 10
LD | D & b P < e o
=
+
2 -
10.30 =
W:16.00-0.10 T ‘ | S — M S —
B0:6.15+0.10 ( 4.00
3.15 A - S
W - PEr2
: \ | /
/
| /
| /
I /
i /
. | /
Typical &3 w0.10 / L
D1:e1. 50-0. 00 0.50
s Direction of Feed
O O 0 O O O O o o
A0:11.9510. 10 O 0OI0 O
Pinl — |12
7.70 { e R N
—— 3,4
K0:3.0010. 10 _—
T:0.350. 02 Quadrant Designations
Figure 13.2 Tape Information of SOP8(300mil)
P2 Po
. 20£01 {1 4.0£0.1 (I}
0.30+0.05 Do El
31.55+0.05 XA{— [l7etor
D1
61.6+0.1 —
T
4 ) =
g 8 : - — .
f R 0.2
Typical
lEL * —ion
o P1 Aa
SECTION ¥ - X i!ﬂ%
REF
385 o
Lol
Ao BEG +/— 0.1 | ]
(1) Measured from centreline of sprocket hole
Bo 53¢ +/-— 0.1 ! E = [ c;\tre\fne of packet
Ko 220 +/— 0.1 ; 3 [N Cumulativa tolerancs of 10 sprockst
K1 _ holes is £ 0,20,
- 1.9¢ + L.1 é (I} Meosured from centreling of sprocket
F 550 +/— O.1 | rEF 057 hole to centreling of pockat.
Fy B.00 +/— 01 SECTION 7 — (V) Other materlal avallable
W 1200 +/- 0.3 ALL DIMENSIONS IN MILLIMETRES UNLESS OTHERWSE STATED

s Direction of Feed

o O 0O O O O o o o

B i S
3.4

Quadrant Designations

Figure 13.3 Tape Information of SOP8(150mil)
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14. Revision History

Revision Description Date

1.0 Initial release 2024/8/15

1.1 Update Figure 10.1 SOW8 Package Shape and Dimension in 2025/6/17
millimeters.
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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, fithness 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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