NOVOSENSLE

NSI7117-Q1
1700-V 50mA Solid-State Relay

Product Overview

NSI7117-Q1 is an automotive single-channel solid-
state relay (SSR), which is pin-compatible with
popular photo MOSFETs. The SSR can conduct
30mA current and the resistance is less than 250Q in
the on state with a minimum input current of 6mA. It
turns off with an input voltage of 0.5V or less and can
withstand 1000V voltage in the off state, with less
than 1uA leakage current.

NSI7117-Q1 uses NOVOSENSE’s high reliability
isolation technology. While the input circuit emulates
the characteristics of LEDs, it offers performance
advantages over conventional photo-MOSFETSs,
including better reliability and aging performance,
higher working temperature, reduced turn-on and
turn-off delay. Consequently, the NSI17117-Q1 serves
as an ideal replacement for photo-MOSFETSs in high
reliability system.

Key Features

* AEC Q-100 Qualified for Grade 1: TA from —40 °C to
125 °C

* Normally open (1-Form-A) solid state relay

* Insulation voltage: Up to 5000 Vims

* Breakdown voltage: 1700V

* OFF state leakage current: <1pA at 1000V

* ON state resistance: <250Q at 10mA load current

* Input forward threshold current: <6mA

e Turn on time: <0.8ms

* Turn off time: <0.2ms

* Integrated MOSFETSs with 0.6 mA avalanche rating

* RoHS-compliant Packages: SOW12

* Creepage and clearance = 8mm (input-output)

* Creepage and clearance = 5.91mm (between drain
pins of MOSFETS)

* Meets CISPR 25 Class 5 EMI limits
* Enhanced performance during BCl immunity tests

Safety Regulatory Approvals

* UL recognition: up to 5000 Vs for 1 minute per
UL1577

* CQC certification per GB4943.1 pending

e CSA component notice 5A approval IEC60950-1
standard pending

* DIN VDE V 0884-17 pending

Applications
* Automotive BMS
« OBC
* Traction Inverter
 PDU

Device Information

Part Number
NSI7117-Q1SWLR

| Body Size
10.30 x 7.50mm

Package
SOW12

Functional Block Diagrams
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Figure 1. NS17117-Q1 Block Diagram
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NSI7117-Q1

1. Pin Configuration and Functions
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Figure 1.1 NSI7117-Q1 Package

Table 1.1 NSI7117-Q1 Pin Configuration and Description

NSI7117 Function
Pin No.
1,2,6,7,8 NC No Connection
3,5 CATHODE Cathode of LED Emulator (Internally connected)?
4 ANODE Anode of LED Emulator
9,10 D2 Drain 2 (Internally connected)
11,12 D1 Drain 1 (Internally connected)

Note a: NSI7117-Q1 can work properly as long as either one of Pin3 and Pin5 is connected to external circuit.
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2. Absolute Maximum Ratings

Parameters Symbol Min Typ Max Unit Comments
Input Current I 30 mA

Reverse Input Voltage Vr 6.5

Output Withstand Voltage Vo 1700

Output Load Current lo 50 mA

Avalanche Current® 0.6 mA

Ambient Temperature Ta -40 125 °C

Operatng uncir no | W | o

Storage Temperature Tstg -55 150 °C

(1) tm=1min, duty cycle=0.1%, cumulative of 5 minutes over lifetime, guaranteed by bench characterization.

3. ESD Ratings

Value

Unit

Ratings

Human body model (HBM), per AEC-Q100-002-RevD

) 2.0 kv

® All pins

Electrostatic discharge
Charged device model (CDM), per AEC-Q100-011-RevB £1.0 KV
® Allpins o

4. Recommended Operating Conditions

Parameters Symbol Min Typ Max Unit Comments

Input current (ON) [Fon 7 20 mA

Input voltage (OFF) VFoft -5 0.5 Vv

Operating Temperature Ta -40 125 °C

Output withstand voltage Vo 1000 \Y

Output load current lo 30 mA
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5. Thermal Information

Parameters Symbol SOW-16 Unit
Junction—to-ambient thermal resistance Resa 70 °C /W
Junction-to-case (top) thermal resistance Reucitop) 36.1 °C/W
Junction-to-board thermal resistance Reuss 24.7 °C/W
Junction—to-top characterization parameter Wir 10.3 °C /W
Junction-to-board characterization parameter Wis 23.3 °C /W

6. Specifications

6.1. Electrical Characteristics (DC)

(IrFon=7mA to 20mA, Vrort =-5V to 0.5V, Ta=-40°C to 125°C. Unless otherwise noted, Typical values are at Ta=25°C)

Parameters Symbol Min Typ Max  Unit Comments
Input Forward Threshold _

Current Low to High IFon 45 6 mA 10=2mA
Input Forward Voltage Ve 1.8 21 25 Vv IF=10mA
Output Withstand Voltage Vo_orr 1700 Vv I0=100pA
Output Leakage Current lo_oFr 1 MA VO=1000V
Output Resistance Ron 72 250 Q I0=10mA
Common Mode Transient CMTI 100 KV/us | (Ref Fig 6.7)
Immunity

6.2. Switching Specification (AC)

(IFon=7mA to 20mA, Vrort =-5V to 0.5V, Ta=-40°C to 125°C. Unless otherwise noted, Typical values are at Ta=25°C)

Parameters Symbol Min Typ Max  Unit Comments

) VDD=40V, RLOAD=20k
Turn-On Time ton 0.38 0.8 ms (Ref Fig 6.8)

, VDD=40V, RLOAD=20k
Turn-Off Time torr 0.03 0.2 ms (Ref Fig 6.8)
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6.3. Typical Performance Characteristics
(Unless otherwise noted, TA=25°C)
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Figure 6.5 Turn-on Time vs. Input Current
(Test Condition: Voo = 40V, Rioap = 20kQ)
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Figure 6.6 Turn-off Time vs. Input Current
(Test Condition: Voo = 40V, Rioap = 20kQ)
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6.4. Parameter Measurement Information
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Figure 6.7 Common Mode Transient Immunity Test Circuit
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Figure 6.8 Switching Characteristics Test Circuit and Waveform

7. High Voltage Feature Description

7.1. Insulation and Safety Related Specifications

Value

Parameters Comments
WB-SOIC-16

Minimum External Clearance CLR 8 mm IEC 60664-1

Minimum External Creepage CPG 8 mm IEC 60664-1

Distance Through Insulation DTI 13 gm Distance through insulation

;r('r)ao(r:rljlpnagr;i?/sels'lffancclfi}ng Index) cTl >600 v |131”)\l IIIEE,\(ID%%111122 (VDE 030

Material Group I IEC 60664-1

7.2. Insulation Characteristics

Description Test Condition Symbol Value Unit
For Rated Mains Voltage <
150Vrms oV
Overvoltage Category per IEC60664-1
For Rated Mains Voltage < lto IV
300Vrms
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NSI7117-Q1

Description Test Condition Symbol Value Unit
For Rated Mains Voltage <
600Vrms oV
For Rated Mains Voltage < Lo Il
1000Vrms
Climatic Classification 40/125/21
Pollution Degree per DIN VDE 0110 2
Maximum repetitive isolation voltage Viorm 1414 Veeak
AC voltage 1000 Vruvs
Maximum working isolation voltage Viowm
DC voltage 1414 Vbc
Method a, after Input/output safety
test subgroup 2/3,
Vini = V|OTM, tini = 60 S, Vpd(m) =
1.2*Viorwm, tm = 10s.
Method a, after environmental
Apparent Charge tests subgroup 1, Vini = Viotm, tini = q pd <5 pC
60s, Vpdm) = 1.3*Viorm, tm=10s
Method b, routine test (100%
production) and preconditioning
(type test); Vini = 1.2*Viotm, tini = 1s
Vpdm=1.5*Viorm, tm=1s(method
b1)or Vpdm=Vini, tm=tini(method b2)
Maximum transient isolation voltage t =60 sec Viotm 7071 Veeak
. . Tested in air, 1.2/50-us waveform
Maximum impulse voltage per IEC62368-1 Vive 5439 Veeak
Test method per IEC62368-1,
Maximum Surge Isolation Voltage 1.2/50us waveform, Viosm 7071 VpEAK
Viosm = Vivp x 1.3
Vio =500V, Tam=25°C Rio >10"?
Isolation resistance Vio =500V, 100°C < Tamb < 125°C Rio >10"
Vio =500V, Tamp=Ts Rio >10°
Isolation capacitance f=1MHz Cio 1.2 pF
Maximum safety temperature Ts 150 °C
UL1577
Vtest = Vlso, t =60 s
. (qualification),
Insulation voltage per UL Viso 5000 VRms

Vrest = 1.2 x Viso, t =1 s (100%
production test)

7.3. Regulatory Information

The NSI7117- is approved or pending approval by the organizations listed in table.
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UL TUV cac
UL 1577 Component Recognition Cgpmprgngtffg (t:asnée DIN EN IEC 60747- | Certified according to
Program P Nofico 5 Ap 17 (VDE 0884-17) GB4943.1

Single Protection, 5000Vrms
Isolation voltage

Single Protection, 5000Vms
Isolation voltage

Basic Insulation

Viorv=1414V peak
Viotm=7071Vpeak
Viosm=7071Vpeak

Basic insulation

E500602

E500602

File (pending)

File (pending)
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8. Application Information

8.1. Typical Application Circuit
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Figure 8.1 Typical application circuit
NSI7117-Q1 is an automotive-grade, 1700V, 30mA single-channel solid-state relay. It is pin-compatible with
popular photo MOSFETs. With NOVOSENSE's high-reliability isolation technology, the NSI7117-Q1 offers
significant advantages over standard photo MOSFETSs, including better reliability and aging performance, higher
operating temperature, and shorter turn-on and turn-off delay. The SOW12 package enables NSI7117-Q1 to
support 0.6 mA output avalanche current (RMS value, Tm=1min, duty cycle <0.1%, cumulative of 5 minutes
over lifetime, TA=25°C) while clamping voltage at over 2000V.
The primary side of NSI7117-Q1 imitates the characteristics of a photodiode, delivering energy through the
isolation barrier to drive two integrated secondary side back-to-back high-withstand voltage SiC MOSFETs
without requiring an additional secondary side power supply. With an input current of 7-20mA, the secondary
side can conduct with a resistance less than 250Q and withstands 1000V voltage with less than 1A leakage
current in the off-state.
As shown in the typical application circuit (Figure 8.1), NSI7117-Q1 is usually controlled by an MCU combined
with a BJT to switch the internal MOSFETS, along with a series resistor Rs to limit the input forward current.
NOVOSENSE's high-reliability isolation technology protects the low-voltage side of the circuit from the high
voltage side.
Pins 3 & 5, 9 & 10 and 11 & 12 are internally connected. In the PCB layout, using either of the internally-
connected pins or shorting them together is acceptable.
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9. Package Information

o

COMMON DIMENSIONS
(UNITS OF MEASURE=MILLIMETER)

> ) SYMBOL | MIN NOM MAX
T ! — \ A = - 2.65
: [y I R Al 0.10 0.20 0.30
BTM E—MARK®3.00£0.10 \ / AZ 2.20 2.30 2.40
/OO oeP A3 0.97 1.02 1.07
/ b[PURE Sn| 0.33
e ., [NiPdAu 0.33
! b1 0.33
! * 1 b c[PURE Sn| 0.22
N / [NiPdAU 0.22
e c 0.22
(+) D 10.20
\ /\‘\ TOP E~MARK®1.200.1 E 1‘:_;' 1'.‘
0.10£0.10 DEPTH
{ { Ei 7.40
\ \ J
Ryl e 1.17
H % H % E H N el 6.25
i H 0.40
LM—I 4L\ 0 N L 0.55
O
L2 (
~—t-H R 0.07
. T R1 0.07
i 0 0
" ] / 01 0"
ll R \ 152 10
} \ 03 10
~ 0
« < “/k— \ 04 107
T \\-\f / /
\ =4 \ /
= —L— s NOTES:
[y
(L1) ALL DIMENSIONS DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS.

BASE METAL

SECTION B-B

Figure 9.1 SOW12 Package Shape and Dimension in millimeters

10. Ordering Information

Part Isolation Number Recommended Temperature | MSL | Device Package Package SPQ MPQ
Number Rating of withstand Marking Type Drawing

(kV) Channels voltage (V)
NSIF17-1 - g 1 1000 swwizse | 3 | e | soez | sowsz | 1000 | 1000
Q1SWLR

11. Documentation Support

Part Number Product Folder Datasheet Technical Documents

NSI7117-Q1 Click here Click here Click here

Copyright © 2026, NOVOSENSE Page 11



NSI7117-Q1

12. Tape and Reel Information
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Figure 12.1 Tape and Reel Information of SOW12
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13. Revision History

Revision Description
1.0 Initial version. 2026/4/22
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IMPORTANT NOTICE

The information given in this document (the “Document”) shall in no event be regarded as any warranty or authorization of,
express or implied, including but not limited to accuracy, completeness, merchantability, fithess for a particular purpose or
infringement of any third party’s intellectual property rights.

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

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

For further information on applications, products and technologies, please contact NOVOSENSE (www.novosns.com).

Suzhou NOVOSENSE Microelectronics Co., Ltd
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