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ABSTRACT

This application note introduces 3 different application circuits of NSPASx series with different
levels of EMC performance. According to the EMC requirement, one of the circuits could be used as
a reference in application and minor modification could be done based on the original circuit.
NSPASx stands for NSPAS3, NSPAS3M & NSPAS1 with the same ASIC inside different packages.
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1.1. General edition
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Figure 1. Typical application circuit
1.1.1.EMC performance
Items Standards Test Severity
Radiated Immunity (ALSE Method) ¢  1SO 11452-2: 2004 100V/m ; Class C
Bulk current injection (BCl) | 1SO11452-4: 2011 100mA ; Class C
ESD (Contact /Power off) ' 1SO10605: 2008 8KV ; Class A <100mV
*ESD HBM 2000Q/330pF
1.2.EMI enhanced edition
GND_S
Ul —
vpp BLMISHEL52SNID ,1 } ow oD g—_l_ R1 2000  BLMISHEIS2SNID oo
Y Y Y\ - = VDDHV vouT * | LYY Y P,
- £ L. L
J_(w, Bl —LCI 1 NC @D = c3 B2 c4
100nF 110 S v == |_TTioomr BLMISHEIS2SNID T,
NSPASx 1 B3 1
— — — 7 —
GND GND S GND S GND
Figure 2. EMI enhanced application circuit
1.2.1.EMC performance
Items Standards Test Severity
Radiated Immunity (ALSE Method) ¢  1SO 11452-2: 2004 100V/m ; Class A <100mV
Bulk current injection (BCl) | 1SO11452-4: 2011 100mA Class A <100mV
ESD (Contact /Power off) ; ISO 10605: 2008 ! 8KV ; Class A <100mV

*ESD HBM 2000Q/330pF
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1.3.EMI & ESD enhanced edition
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Figure 3. EMI & ESD enhanced application circuit
1.3.1.EMC performance
Items Standards Test Severity
Radiated Immunity (ALSE Method) ¢  1SO 11452-2: 2004 100V/m ; Class A <100mV
Bulk current injection (BCl) ! 1SO11452-4: 2011 100mA ; Class A <100mV
ESD (Contact /Power off) ; ISO 10605: 2008 ! 16KV ; Class A <100mV
*ESD HBM 330Q/330pF
2.BOM
Comment Designator Footprint Value
TVS i D1 E 1608 i SD15C-01FTG
TVS | D2 | 1608 | SD05C-01FTG
Bead : B1 : 1005 : BLM18HE152SN1
Bead ; B2 | 1005 ; BLM18HE152SN1
Bead ; B3 ; 1005 ; BLM18HE152SN1
Cap c1 1608 100nF
Cap i c2 5 1608 i 100nF
Cap : c3 E 1608 : 100nF
Cap 5 C4 5 1608 5 inF
Resistor : R1 i 1608 : 2000
NSPASx ; U1 | SOP8 |
® Copyr'\ght © NOVOSENSE Microelectronics Co.,Ltd 2023 Allr'\ghts reserved. 03
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3.Layout

The TVS protects the VDDHV and OUT pins from damage caused by transient high voltage pulses. If the applied EMC environ-
ment is harsh, can replace the TVS with higher power at the expense of a larger package size. On the PCB layout, it is neces-
sary to place the two TVS as close as possible to the connector.

The C1 capacitor filters out power supply noise and keeps the power supply input stable. Place this capacitor as close to the
U1 VDDHYV pins as possible. The power line first passes through the capacitor before reaching the chip pins. Similarly, C4
capacitor filters out noise signal from the signal line and keeps the output signal stable which should be placed as close as
possible to the output connector.

The beads suppress the noise signal from the power & signal lines during bulk current injection test which should be placed
as close as possible to the connectors directly connected to the power & signal lines.

Figure 4 demonstrates one PCB layout example of EMI & ESD enhanced application circuit for NSPAS3.
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NSPAS3 EMI & ESD Enhanced Application Circuit

Figure 4. EMI & ESD enhanced application circuit PCB layout

* Copyright © NOVOSENSE Microelectronics Co.,Ltd 2023. All rights reserved.
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4. Test photos

®  Copyright © NOVOSENSE Microelectronics Co.,Ltd 2023. All rights reserved.
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Figure 7. Bulk Current Immunity (CBCI) 15cm

Figure 8. Bulk Current Immunity (CBCI) 15cm

* Copyright © NOVOSENSE Microelectronics Co.,Ltd 2023. All rights reserved. 06
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Figure 9. Electrostatic Discharge Unpowered Mode

Class Description
Class A The DUT can perform all its pre-designed functions during and after the interference is applied. The tolerances
caused by the disturbance are within the design error range of the DUT.
During interference, the device under test can perform all its pre-designed functions; however, one or more
Class B indicators exceed the specified deviation. All functions automatically return to the normal working range after

stopping the interference.

E During interference, the DUT does not perform one or more of its pre-designed functions, which affects the normal
Class C 1 operation of the basic functions of the entire system, but it can automatically return to normal operation after
' stopping the application of interference.

The DUT does not perform one or more of its pre-designed functions during the application of interference. It will

Class D not automatically return to its normal operating state until the application of interference is stopped and a simple
"operation or use" reset action is performed.
Class E During and after the interference is applied, the device under test does not perform one or more of its pre-designed

functions, and if it does not repair or replace the device or system, it cannot resume its normal operation.

ad Copyright © NOVOSENSE Microelectronics Co.,Ltd 2023. All rights reserved. 0 7
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6.Revision history

Revision

Description ' Author Date

1.0 i Initial version Charles Chen 2023/08/14

Sales Contact: sales@novosns.com; Further Information: www.novosns.com

IMPORTANT NOTICE

The information given in this document (the “Document”) shall in no event be regarded as any warran-
ty 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 prop-

erty rights.

Users of this Document shall be solely responsible for the use of NOVOSENSE’s products and applica-
tions, and for the safety thereof. Users shall comply with all laws, regulations and requirements related
to NOVOSENSE’s products and applications, although information or support related to any application
may still be provided by NOVOSENSE.

This Document is provided on an “AS IS” basis, and is intended only for skilled developers designing
with NOVOSENSE’ products. NOVOSENSE reserves the rights to make corrections, modifications,
enhancements, improvements or other changes to the products and services provided without notice.
NOVOSENSE authorizes users to use this Document exclusively for the development of relevant applica-
tions or systems designed to integrate NOVOSENSE’s products. No license to any intellectual property
rights of NOVOSENSE is granted by implication or otherwise. Using this Document for any other
purpose, or any unauthorized reproduction or display of this Document is strictly prohibited. In no
event shall NOVOSENSE be liable for any claims, damages, costs, losses or liabilities arising out of or in

connection with this Document or the use of this Document.

For further information on applications, products and technologies, please contact NOVOSENSE

(www.novosns.com ).

Suzhou NOVOSENSE Microelectronics Co., Ltd
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