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NSI6602MxEx-Q1

High Reliability Isolated Dual-Channel

Gate Driver

Product Overview

NSI6602MxEXx is a family of high reliability isolated
dual-channel gate driver ICs which can be designed
to drive power transistor up to 2MHz switching
frequency. It can source and sink 10A peak current
and has an integrated active Miller Clamp circuit with
5A current rating to prevent false turn on caused by
Miller current.

The NSI6602MxEx provides 5700Vrms isolation in
SOW18 wide package. System robustness is
supported by typical £200V/ns (min. +150V/ns)
common-mode transient immunity (CMTI).

The driver operates with a maximum supply voltage
of 32V, while the input-side accepts from 3V to 18V
supply voltage. Under voltage lock-out (UVLO)
protection is supported by all the power supply
voltage pins.

With all these excellent features, NSI6602MxEXx is
suitable for high reliability, power density and
efficiency switching power system.

Key Features

* |Isolated dual-channel driver

* Input side supply voltage: 3V to 18V

 Driver side supply voltage: up to 32V with UVLO

* Typical 10A peak source and Typical 10A peak sink
output

* Typical 5A peak sink Active Miller Clamp
* Typical High CMTI: £200kV/us

* Programmable deadtime

* Operation temperature: -40°C ~125°C

* ROHS & REACH Compliance

e AEC-Q100 (Gradel) qualified for Auto-motive
Application

Safety Regulatory Approvals

* UL recognition: 5700Vms for 1 minute per UL1577
* DIN EN IEC 60747-17 (VDE 0884-17)

e CSA component notice 5A

* CQC certification per GB4943.1

Applications

* |solated DC-DC and AC-to-DC power supplies in
server, telecom and industry

* DC-to-AC solar inverters
* Motor drives and EV charging
* UPS and battery chargers
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1. Pin Configuration and Functions

NC[| 1O 18[_|VEEA NC[| 1O 18[_|VEEA
INAL_| 2 17[_]CLAMPA INAL_| 2 17[_]CLAMPA
INB[_| 3 16[__JOUTA INB[| 3 16[__JOUTA
NC[_| 4 15[ VDDA NC[_| 4 15[ VDDA
DISC| 5 EN[|5

DT[] 6 DT[] 6
GNDIL__| 7 14 ]VEEB GNDIL__| 7 14 VEEB
NC[_]| 8 13[_]CLAMPB NC[| 8 13[__JCLAMPB
VDDIL__| 9 12[_JouTtsB VDDIL__| 9 12[_JouTB
NC[_|10 11 vDDB NC[_]10 11]__vDDB
Figure 1.1 NSI6602MEx SOW18 Package Figure 1.2 NSI6602MNEx SOW 18 Package

Table 1.1 Pin Configuration and Description

FUNCTION
2 INA TTL compatible input signal for channel A with internal pull down to GNDI. It is
recommended to connect this pin to GNDI if not used.
3 INB TTL compatible input signal for channel B with internal pull down to GNDI. It is
recommended to connect this pin to GNDI if not used.
DIS Disable the isolator inputs and driver outputs if asserted high, enable if asserted low or
left open. It is recommended to connect this pin to GNDI if not used.
5
EN Enable the isolator inputs and driver outputs if asserted high, disable if asserted low or
left open. It is recommended to connect this pin to VDDI if not used.
Programmable deadtime control.
. DT pin short to VDDI disables dead time interlock function to allow the outputs
overlapping.
6 DT . DT pin open or floating enables interlock function, deadtime will be typically 8ns.
. Place a 1kQ to 200kQ resistor (Rot) between DT and GNDI to adjust deadtime
following: tot (ns) = 10 x Rot (kQ).
Connecting with a low ESR 2.2nF capacitor to GNDI is recommended to limit the noise
interference.
7 GNDI Input-side ground reference.
Input-side supply voltage. It is recommended to place a bypass capacitor from this pin
9 VDDI .
to GNDI as close as possible.
11 VDDB Positive output supply rail of channel B
12 OouTB Gate Driver Output of channel B
13 CLAMPB | Active Miller-Clamp input of channel B
14 VEEB Driver-side ground reference of channel B
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FUNCTION
15 VDDA Positive output supply rail of channel A
16 OUTA Gate Driver Output of channel A
17 CLAMPA | Active Miller-Clamp input of channel A
18 VEEA Driver-side ground reference of channel A
1,4,8,10 NC Not connected

2. Absolute Maximum Ratings
Parameters Symbol Min Max Unit

Input Side Supply Voltage VDDI - GNDI -0.3 24 Y
Output Side Supply Voltage VDDA - VEEA, VDDB - VEEB -0.3 35 Vv
INA, INB, DIS/EN, DT - GNDI -0.3 | Vvopi+0.3 \Y
Input Signal Voltage

INA, INB, DIS/EN, DT - GNDI, Transient for 50ns -5 Vvopi+0.3 \Y
OUTA - VEEA, OUTB - VEEB o3 | Vweoat03

CLAMPA - VEEA, CLAMPB - VEEB "~ | Vuope+0.3

Output Signal Voltage OUTA - VEEA, OUTB - VEEB, Voooat0.3
CLAMPA - VEEA, CLAMPB - VEEB, -2 \%

Transient for 100ns Vvooe+0.3
Channel A to Channel B Voltage VEEA to VEEB 1850 \Y;
Junction Temperature Ty -40 150 °C
Storage Temperature Tstg -65 150 °C

3. ESD Ratings

Electrostatic discharge

Ratings
Human body model (HBM), per AEC-Q100-002-RevD
i +3000
® All pins
Charged device model (CDM), per AEC-Q100-011-RevB +1500
® Allpins o

4. Recommended Operating Conditions
Parameters ‘ Symbol Min Max Unit

Input Side Supply Voltage VDDI - GNDI 3 18 \Y
Driver Side Supply Voltage VDDA - VEEA, VDDB - VEEB 05 32 y
(NSI6602MxEB) '
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Parameters Symbol Min Max Unit

, , VDDA - VEEA, VDDB - VEEB
Driver Side Supply Voltage 13.5 32 Vv
(NSI6602MxEC)

. ) VDDA - VEEA, VDDB - VEEB
Driver Side Supply Voltage 6 32 V
(NSI16602MxED)

. . VDDA - VEEA, VDDB - VEEB
Driver Side Supply Voltage 18.5 32 Vv
(NSI6602MxEF)

Input Signal Voltage INA, INB, DIS/EN, DT -GNDI 0 Vvooi \Y

Ambient Temperature Ta -40 125 °C

5. Thermal Information

Parameters Symbol Typical Unit
Junction-to-ambient thermal resistance" Rua 59.4 °C/W
Junction-to-case(top) thermal resistance? Ruc «top> 28.3 °C/W
Junction-to-top characterization parameter® Yir 8 °C/W
Junction-to-board characterization parameter® Wi 19.8 °C/W

1) Standard JESD51-7 Low Effective Thermal Conductivity Test Board (2s2p) in an environment described in JESD51-
2a.

2) Standard JESD51-7 Low Effective Thermal Conductivity Test Board (2s2p) by transient dual interface test method
described in JESD51-14.

3) Obtained by Simulating in an environment described in JESD51-2a.

6. Specifications

6.1. Electrical Characteristics

VDDI=3.3V or 5V, VDDA=VDDB=15V for NSI6602MxEB/C/D, VDDA=VDDB=18V for NSI6602MxEF, Ta=-40°C to 125°C.
Unless otherwise noted, typical values are at Ta=25°C.

Parameter Symbol Min Typ Max Unit Comments

Input Side Supply

VDDI Quiescent Current Ivopia 0.9 2 mA | INA=0, INB=0
. Input frequency 500kHz,
VDDI Operation Current Ivooi 1.6 mA Couras=100pF
VDDI UVLO Rising Threshold Vvbbi_oN 25 27 29
VDDI UVLO Falling Threshold Vvobi_oFF 23 25 27
VDDI UVLO Hysteresis" VvbDI_HYs 0.2

Output Side Supply
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Parameter Max Unit Comments
\éﬁzﬁﬁ Quiescent Current, per lvooaa, lvoosa 13 29 mA | VDDA/B=15V
. Input frequency 500kHz,
\C/EaDrﬁ]/S Operation  Current, per | | | ooe 3.4 4 | mA | Couras=100pF,
VDDA/B=15V
VDDA/B UVLO Rising Threshold \\’/VDDA—O”’ 8.1 8.5 8.9 Y,
VDDB_ON
VDDA/B UVLO Falling Threshold \\//VDDA—OFF' 7.6 8 8.4 V | NSI6602MxEB (8V)
VDDB_OFF
VDDA/B UVLO Hysteresis \\//VDDA—“YS’ 0.5 Y,
VDDB_HYS
VDDA/B UVLO Rising Threshold \\//VDDA—O”’ 1.4 12 12.6 v
VDDB_ON
VDDA/B UVLO Falling Threshold \\//VDD’LOFF’ 10.4 11 11.6 V | NSIB602MXEC (12V)
VDDB_OFF
VDDA/B UVLO Hysteresis(! \voos, 1 v
VDDB_HYS
VDDA/B UVLO Rising Threshold \\’/VDD’U’“’ 45 5 5.5 Y%
VDDB_ON
VDDA/B UVLO Falling Threshold \\//"DDA—OFF' 4.0 45 5.0 V | NSIB602MxED (5V)
VDDB_OFF
VDDA/B UVLO Hysteresis(" \\’/VDD’L“YS’ 0.5 Y
VDDB_HYS
VDDA/B UVLO Rising Threshold \\//VDDA—O”’ 16.3 17 17.7 Y,
VDDB_ON
VDDA/B UVLO Falling Threshold \\//"DDA—OFF’ 15.3 16 16.7 V | NSIB602MxXEF (17V)
VDDB_OFF
VDDA/B UVLO Hysteresis(" \\//VDDA—“YS’ 1 Y,
VDDB_HYS
Input Side Characteristic
:mgut Pin Pull Down Resistance, INA, ENA_PD, 80 100 140 KO
INB_PD
Input Pin Pull Down Resistance, DIS E{[’E'z*: 80 100 140 kQ
Logic High Input Threshold Vinaw, Vine i, | g g 1.8 2.1 v
Vpis_H /VEN_H ’ ’ ’
Logic Low Input Threshold ViNaL, Vine L, 0.8 1.1 14 \%
Vois_ L /VEN L ’ ) ’
. V\NA HYS VINA HYS
0) _HYS, _HYS,
Input Hysteresis Voo se Now e 0.7 \Y
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Comments

Parameter

Output Side Characteristic

Symbol

‘ Min Typ

ax

Unit

o Vvopa- louTa, oute=-100mA,
Logic High Output Voltage VouTa_H, 55 mV )
Vvpps-VouTs_H Vina, ne=High
. Vouta L— louTa, oute=100mMA,
Logic Low Output Voltage VVEEA, 45 mV _
Vouts L— Vvees Vina, me=Low
Output Source Resistance E‘;LL’JTT’;—':" 0.55 Q | louta outs = -100mA
Output Sink Resistance ';2‘::;—: 0.45 Q louta, oute = 100mA
V =Low,
Peak Output Sink Current(® louTat, louTsL 10 A A lNB_
pulse width<10us
Vina,ne=High,
Peak Output Source Current(" loutan, louTeH 10 A INAING ) 9
pulse width<10us
Active Miller Clamp
lcLampa, cLavpe=100mA,
Low Level Clamp Voltage VCLAMPA, CLAMPB 70 mV | Vina ine=Low,
refer to VEEA, VEEB
Clamp Low-level Current lcLAmPA, cLAMPS 5 A
Clamp Threshold Voltage VeLavea_th, 2 23 | v
CLAMPB_TH
Short Circuit Clamping
Vina, ns=High, louta,
- . oute=0.5A, pulse
VOUT Short Circuit Clamping Voltage Verp_out 0.3 \ width<=10us,
refer to VDDA, VDDB
Vina, ne=High, lcLampa,
19 v cLampe=0.5A, pulse
VCLAMP Short Circuit Clampin ' width<=10us,
Voltage P91 Vere cLave refer to VDDA, VDDB
9 Vina, ne=High,
0.7 V lcLampa, cLampe=20mA,
refer to VDDA, VDDB
Active Pull Down
. VDDI, VDDA/B=OPEN,
Active Pulldown Voltage on OUT VacTpD 21 \%

louTa, outB=500mMA

) Not test covered, guaranteed by characterization.

6.2. Switching Characteristics
VDDI=3.3V or 5V, VDDA=VDDB=15V for NSI6602MxExB/C/D, Ta=-40°C to 125°C. Unless otherwise noted, typical

values are at Ta=25°C.
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Parameter ‘ Symbol ‘ Min | Typ Max Unit Comments

Minimum Pulse Width tPwmin 35 50 ns

Propagation Delay teoHL, tPoLH 80 | 100 ns | Ciadc=100pF

Pulse Width Distortion [troLH-tPoHL| trwp 2 10 ns | Ciaac=100pF

Channel to Channel Delay Matching tomLH, tomHL 10 ns

Programmed Deadtime tor 160 | 200 | 250 ns | tor(ns)=10"R(kQ); Test for R = 20kQ
Output Rise Time (20% to 80%) tr 10 ns | Coutas=1nF

Output Fall Time (80% to 20%) te 10 ns | Coutas=1nF

Shutdown Time from Disable True tois 110 | 145 ns

Recovery Time from Disable False ten 110 | 145 ns

VDDI Power-up Time Delay
(Time from VDDI = VDDI_ON to tstart_vDDI 10 19 pus | INAor INB tied to VDDI
OUTA/B = INA/B)

VDDA,VDDB Power-up Time Delay

(Time from VDDA, VDDB = tstart voDA, 14 | 20 | ps | INAorINB tied to VDDI
VDDA_ON, VDDB_ON to OUTA/B = tstart voDB

INA/B)

Common Mode Transient Immunity® CMTI 150 | 200 Vins | verified by design

) Not test covered, guaranteed by characterization.
@ Not test covered, guaranteed by Design.

6.3. Typical Performance Characteristics

- 1.2 - 2
5 5
5 s 18
O 1 O
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S e 0.9 / 3 -
Q= o g14
o . ——VDDI=5V g 12 —— VDDA/B=15V
[a) : =
a) —\DDI=18V < —VDDA/B=32V
> 0.6 8 1

-40 -20 0 20 40 60 80 100 120 140 S -40 -20 0 20 40 60 80 100 120 140
Ambient Temperature (°C) Ambient Temperature (°C)

Figure 6.1 VDDI Quiescent Current vs Temperature Figure 6.2 VDDA/B Quiescent Current vs Temperature
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6.4. Parameter Measurement Information
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7. High Voltage Feature Description

. Insulation and Safety Related Specifications
Parameters Symbol Value Unlt Comments

Minimum External Air Gap mm Shortest terminal-to-terminal distance through
(Clearance) air
Minimum External Tracking Shortest terminal-to-terminal distance across
CPG 8 mm
(Creepage) the package surface
Distance Through Insulation DTI 32 gm internal gap
Tracking Resistance CTI >600 v DIN EN 60112 (VDE 0303-11); IEC 60112
(Comparative Tracking Index)
Material Group | IEC 60664-1
7.2. Insulation Characteristics
Description Test Condition Symbol Value Unit
For Rated Mains Voltage < 150Vrms lto IV
For Rated Mains Voltage < 300Vrms lto IV
Overvoltage Category per
IEC60664-1 For Rated Mains Voltage < 600Vrms [to IV
For Rated Mains Voltage < [ to 1Nl
1000Vrms
Climatic Category 40/125/21
Pollution Degree per DIN VDE 0110, Table 1 2
Maximum Working lIsolation AC voltage 1500 VRus
Voltage Vioww
9 DC voltage 2121 Ve
Maximum Repetitive Isolation
Voltags P Vioru 2121 Vpoak
Method B,
Routine test(100% production) and
preconditioning (type test); pC
Vini=1.2*Viotm,
Vpdm)=Viorm*1.875, tin=tm=1s
Method A,
after Environmental Tests Subgroup
Apparent Charge 1, Vagm=Viorux1.6, Qpd <5 pC
tin=60s, tm=10s
Method A, pC
after Input and Output Safety Test
Subgroup 2 and Subgroup 3,
Vpdm)=Viorm*1.2,
tin=60s, tm=10s
Maximum Transient Isolation | , _ 8000 Vpeak
Voltage t =60 sec Viotm
Copyright © 2026, NOVOSENSE Page 13
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Description Test Condition Symbol Value Unit
. Tested in air, 1.2/50us waveform per 6000 Vpeak
Maximum Impulse Voltage IEC62368-1 Vivp
Maximum Surge Isolation | Test method per IEC62368-1,
Voltage 1.2/50us waveform, Viosm=Vimex1.3 Vioswm 10000 Veak
Vio =500V at Ta=Ts=25°C >10'2
Isolation Resistance Vio =500V at Ta=Ts=150°C Rio >10°
Vio =500V at 100°C<Ta<125°C >10"
Isolation Capacitance f=1MHz Cio 1.2 pF
Insulation Specification per UL1577
. ) V1est = 1.2 x Viso, t = 1 sec,
Withstand Isolation Voltage ) Viso 5700 Vrms
100% production test

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.

7.3. Safety-Limiting Values
Reinforced isolation safety-limiting values as outlined in VDE-0884-17 of NSI6602MxEx

Description Test Condition Side ‘ Value Unit
Input 100 mwW
Safety Supply Power | Resa = 59.4°C/W", T, =150 °C, Ta =25 °C Driver A, Driver B 1 w
Total 21 w

231;?3:] t3up|oly Eeng = 59.4 "C/W", VDDAB =25V, Ty=150 °C. Ta | puocin DriverB | 40 A
Safety Temperature? 150 °C

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

2) Calculate with the junction-to-air thermal resistance, RBJA, of SOW18 package (Thermal Information Table) which is that of a device
installed on a low effective thermal conductivity test board (1s) according to JESD51-3.

2.5
2
15
1
0.5

0
0 50 100 150 200

Ambient Temperature (°C)

Safety Limiting Power (W)

Figure 7.1 NSI6602MxEx Thermal Derating Curve, Dependence of Safety Limiting Values with Case Temperature per DIN VDE V 0884-17
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Reinforced isolation safety-limiting values as outlined in VDE-0884-17 of NSI6602MxEx
7.4. Safety-Related Certifications
The NSI6602MxEXx are approved or pending approval by the organizations listed in table.

UL cQcC TUvV
Approved under
UL 1577 o .
o . Certified According to
Component Con?ps(ﬁlent Certified according to [:|;1 5EI|EE(;::886271477 EN g
Rgfgggtrf” Acceptance GB4943.1 ( -17) IEC 62368-1
9 Notice 5A
Single Single Reinforced
Protection, . insulation
Protection
5700Vrms ’ Reinforced insulation _ 5000Vrms for 1min
Isolation 5700Vrms Viorm=2121Vpeak
voltage Isolation voltage Viorm=8000Vpeak
E500602 E500602 File (pending) R50632560 R50574061

8. Function Description

8.1. Overview

NSI6602MxEXx is a high reliability dual channel isolated gate driver which could be designed in variety switching power and
motor drive topologies. NSI6602MxEx has some useful protections, such as under voltage lock-out (UVLO) for both input
and output supply, a disable pin, dead-time control, active miller clamp, short circuit clamping, active pull down, and default
low output as input is floating. The functional circuit block diagram is shown as below:

UVLO,
Deadtime
and
Input Logic

UVvLO, D>
—{ MOD |——| l—»—iDEMODl— and
Logic VEEA*
Control
E |
i
i
E g FUNCTION ISOLATION BARRIER
2
S
#
—l MOD l—,—| k—»—{ngmonl— U:rl]'do’
Logic . VEEBH
Control Y
[

Figure 8.1 Functional Block Diagram

8.2. Under Voltage Lock Out (UVLO)
The NSI6602MxEx has an internal under voltage lock out (UVLO) protection on the both input and output supply circuit
blocks. The driver output is held low by an active clamp circuit when the supply voltage of VDDI or VDDA/VDDB is lower
than Vvbo_on at power-up status or lower than Vvop_orr after power-up, regardless of the status of the input pins.

VDDA

OUTA

CLAMPA

VEEA

VDDB

ouTB

CLAMPB

VEEB

The VDDI and VDDA/B ULVO protections have hysteresis (Vvoo_nys) to prevent chatter noise from VDD supply and allow

small drops in supply power which are usually happened in startup.
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8.3. Input and Output Logic Table

When the device is power up, setting the DIS pin high can shut down both outputs simultaneously. Left open or grounding
the DIS pin can allow the device operating normally.

Table 8.1 Output status vs. Input and Power status (NSI6602MEXx)

IN

VDDI VDDA/B

status status bis

AR
PU PU LorO L H L H If Deadtime function is used, output
PU PU LorO H L H L transits to high after the deadtime expires.
PU PU LorO H H H H DT pin is pulled to VDDI.
PU PU LorO H H L L DT is left open or programmed with Ror.
PU PU LorO L L L L
PU PU LorO @) ] L L
PU PU H X X L L
PU PD X X X L L Active pull-down
PD PU X X X L L Active pull-down

Table 8.2 Output status vs. Input and Power status (NSI6602MNEX)

VDDI VDDA/B
status status

A B A B
PU PU H L H L H If Deadtime function is used, output
oU oU H H ] H ) transits to high after the deadtime expires.
PU PU H H H H H DT pin is pulled to VDDI.
PU PU H H H L L DT is left open or programmed with Ror.
PU PU H L L L L
PU PU H o) ) L L
PU PU LorO X X L L
PU PD X X X L L Active pull-down
PD PU X X X L L Active pull-down

1) PD= Power Down; PU= Power Up; H= Logic High; L= Logic Low; O= Left Open; X= Irrelevant;
8.4. Programmable Deadtime (DT pin)

8.4.1 Pulling the DT Pin to VDDI
This allows outputs match inputs completely and no deadtime is asserted.
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8.4.2 DT Pin Left Open or Connected to a Programming Resistor between DT and GND Pins
Left DT pin opened or floating enables interlock function, deadtime will be typically 8ns, connecting with a 2.2nF capacitor

to GNDI is recommended to limit the noise interference. tor can be programmed by placing a resistor, Rot, between the

DT pin and GNDI. The appropriate Ror value can be determined from Equation 1, where Ror is in kQ and tor in ns:
tpr = 10 X Rpy

The recommended value of Rpr is between from 1kQ to 200kQ. The steady state voltage at DT pin is about 0.8V and the
DT pin current will be less than 10uA when Rpr =100kQ. It is also recommended to parallel a ceramic capacitor, for
example 2.2nF, with Rot to achieve better noise immunity.

The programmed deadtime is activated by the input signal’s falling edge to prevent shoot-through when the device is

(1

designed in an application of high side and low side driver. The details of input and output logic with deadtime are shown

1
1
1
1
[

1

|

as Figure 8.2:
INA EL:
INB |
OUTA !
ouTB i
| A

B C

o [e] Ffe] H ]

Figure 8.2 Input and Output Logic with the Programmed Deadtime

Condition

A: INA goes high, and INB goes low.

Result

OUTB goes low immediately, then OUTA goes high after the
programmed deadtime which is assigned at INB goes low.

B: INA goes low, and INB goes high.

OUTA goes low immediately, then OUTB goes high after the
programmed deadtime which is assigned at INA goes low.

C: INB goes low, then INA goes high after
deadtime.

OUTB goes low immediately, then OUTA goes high immediately
when INA goes high.

D: INA goes low, then INB goes high before
deadtime.

OUTA goes low immediately, then OUTB goes high after
deadtime

E: INA goes high, INB is still high.

OUTB goes low immediately and OUTA keeps low.

F: INA is still high, INB goes low.

OUTA goes high after deadtime while INB is low and OUTB
keeps low.

G: INA is still high, INB goes high after
deadtime

OUTA goes low immediately and OUTB keeps low.

H: INA goes low then goes high before
deadtime while INB is still high.

OUTA keeps low and OUTB keeps low because deadtime
control.
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8.5. Active Pull Down
This function helps to pull the IGBT or MOSFET gate to the off-state when VDDA/B is not connected to the power supply.
This feature prevents the false turn-on of OUT and CLAMP pins by clamping the output to approximately 2V.

8.6. Short Circuit Clamping

Short circuit is used to clamp the deriver output voltage as well as to pull the miller clamp pins CLAMPA or CLAMPB to a bit
higher than their drive-side supply pins respectively. This function helps to protect the gate of a MOSFET or IGBT from
overvoltage breakdown. The short circuit clamping is implemented by adding an additional circuit between the dedicated
pins and the drive-side supply. The internal diode circuitry can conduct 500mA current to the supply for 10us.Use of external
schottky diode may be added to improve the current capability and tighter clamping.

8.7. Active Miller Clamp

The active miller clamp function helps to prevent the false turn-on of the power switches caused by the miller current in
applications, such as half bridge configuration, where switched off IGBT turns to dynamically turn-on during turn on period
of the opposite IGBT. It usually happens when a unipolar power supply is used. To avoid such false turn-on of switches a
miller clamp allows sinking the miller current across a low impedance path in this dv/dt situation. During turn-off the gate
voltage is monitored and the power-switch gate voltage is clamped to less than 2V referred to VEEA/B. The clamp is
designed for a miller current in the same range as the nominal output current.

8.8. ESD Protection
Figure 8.3 shows the multiple diodes involved in the ESD protection part of NSI6602MxEx.

VDDA

‘*\ OUTA
INA |
CLAMPA

VDDI

:

AN

[N | VEEA
| DIS/EN | VDDB
Iij N —

CLAMPB
[ eni o A

VEEB

Figure 8.3 ESD Structure

9. Application Note
9.1. Typical Application Circuit

The circuit shows a typical half-bridge configuration by using the driver NSI6602MxEx which could be used in several
popular power converter topologies such as half-bridge/full bridge/LLC isolated topologies, buck-boost topologies and 3-
phase motor drive applications.
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VBUS+
] nc VEEA [}
INA [} 1 INA CLAMPA
Rea
INB[_} 1 8B OUTA 4|
- J_ VDDA c8
al = ] nc VDDA:D—'t:
C2 1C7
DIS/EN [} 1T [ |DIS/EN I
DT
Controller .F3:|Wﬂ_: oT
GNDI[__} . _LCG {1 GNDI VEEB
-F“-FS [ NC CLAMPB —
voDI [} {1 vobI ouTB
vDDB c1ol
[ NC VDDB :’—'t:
O
VBUS-

Figure 9.1 Typical Half-Bridge Application Schematic

9.2. PCB Layout

PCB layout is important to get optimal performance. Some key guidelines are:

. Low-ESR and low-ESL bypass capacitors should be placed close to the device between pin VDDI to GNDI
and pin VDDA/B to VEEA/B.

*  There is high switching current that charges and discharges the gate of external power transistor, leading to
EMI and ring issues. The parasitic inductance of this loop should be minimized, by decreasing loop area and
place NSI6602MxEx close to power transistor.

. Place large amount of copper connecting to VDDA/B pin and VEEA/B pin for thermal dissipation.

. To ensure isolation performance between primary and secondary side, the space under the device should
keep free from any plane, trace, pad or via.

Copyright © 2026, NOVOSENSE Page 19



NSI6602MxEX-Q1

10.Package information

il

o]

ililli

()

0P E—MARK®1.20+0.10
0.104+0.10 DEPTH

BTM E—MARK@3,0040.10
/ 0.10*%1 DEPTH

N T

=2l

E1
-
E

|
e

IR

b

BASE METAI

WITH NiPdAu

E v

P

flmry
it

A
A2

Al

NOTES

COMMON DIMENSIONS
(UNITS OF MEASURE=MILLIMETER)

SYMBOL MIN NOM MAX
A - — 2.65
Al 0.10 0.20 0.30
A2 2.20 2.30 2.40
A3 0.97 1.02 1.07
b[PURE sn|  0.33 — 0.46
[NiPdAu 0.32 — 0.43
b1 0.32 0.37 0.42
o[PURE sn|  0.23 - 0.32
[NiPdAu 0.22 — 0.29
cl 0.22 0.25 0.28
D 12.70 2.80 12.90
E 10.10 0.30 10.50
El 7.40 7.50 7.60
e 1.17 1.27 137
H 0.40 0.50 0.60
L 0.55 0.70 0.85
L 1.40REF
[ 0.25BSC
R 0.07 - —
R1 0.07 - -
0 o - 8
01 10° 2 14
[ 10 12 14
03 10 12 14
0 4 10 12 14

ALL DIMENSIONS DO NOT INCLUDE

MOLD FLASH OR PROTRUSIONS.

SECTION B—B
Figure 10.1 SOW18 Package Shape and Dimension
,‘* B 18X(2) _ SYMM / D§ilL$ ,\* Jsx(1_65L SYMM / Di'IE'iILS
°3 | | X | |
1 | ] ] | ]
] ! CT ] (- ! CT ]
] ' — ] ' —
I I
gf __ i _______ I _______ I_ . SYMM Ef __ i _______ I _______ I_ . SYMM
g - | | i LI | |
] ' ] ] ' —
I I
- | - —— | ——
- ! ] 1] | ]
10 ! 11 10 ! 11
‘ 9.3 _ ‘ (9.75) _
Figure 10.2 SOW18 Package Board Layout Example(mm)
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METAL SOLDER MASK METAL SOLDER MASK

l /" OPENING N /" OPENING

- - 007 MAX
0.07 MAX -
ALL AROUND ALL AROUND

NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

Figure 10.3 Solder Mask Details(mm)

11.0rdering Information

Part No Isolation Rating(kVrws) Driver-side [:)If Temperature Auto- Package
: 9(KVrus)  yvLo TYP. P motive  Drawing

EN
N_%?%%'\SEB 8V DIS YES 3 | 1000
N%ﬁ%%’ggc 5.7 12V DIS | -40to 125°C YES SOW18 | 3 | 1000
N_%?%%'\SED 57 5V DIS | -40to 125°C YES sow1s8 | 3 | 1000
N_SQ'?6S(\)A2/'\[;'FEF 5.7 17V DIS | -40to 125°C YES SOW18 3 1000
NBS_gfg\%VMDNRE 57 8V EN | -40to 125°C YES sow1s | 3 | 1000
NCS_g%\?A')/'DNRE 5.7 12V EN | -40to 125°C YES Sow18 | 3 | 1000
NDS_gfgg\')/'DNFE 5.7 5V EN | -40to 125°C YES Sow18 | 3 | 1000
NFS_gfgvaDNRE 5.7 17V EN | -40to 125°C YES sow1s | 3 | 1000
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12.Tape and Reel Information

DEFRESSION
0.5MM{LABEL AREA)

W3 (INCLUDES FLANGE

R A
20 LOGO CISTORTION AT

CUTER ERG
{ENGRAVE) TER EOGE)

DEPRESSION
0.3MM

WI{MEASURE
AT HUEB)

]
—_ = == it o =
\
| |
[ '
. (\ [T |
i\ AR
i G
110¢1.0———— —= =— W2
89410 (MEASURE
LABEL [AREA SEE DETAIL A AT HUE)

-

COMPANY LOGO

DEPRESSION

LABEL ALIGNMENT
LINE

T
0.30+0.05

FRONT VIEW

Do
+0.10

N

Bo

K1

Ko

SECTION Y-Y

®1.50 0.00

DI
21.5MIN

RO.5

.

Ao

10.90

Bo

13.40

+/— 0.1

Ko

2.70

+/— 0.05

2.35

+0.05/-0.1

11.50

+/—- 0.1

12.00

+/— 0.1

= |o|mx

24.00

+/— 0.3

TYPICAL

e O\@
FULL RADIUS

SIDE VIEW

Figure 12.1 Tape Information

P2

e 202001
r—|

Po
4.0+0.1(Il

BACK WIEW

El

1.75+0.1

$ O 0]O O dAB6O O O O O O (—1}

F(I)

REF

T

| @}

&
v

A!\
Y

P4.5

REF

Pl 7.0

Ao

SECTION X-X

Figure 12.2 Reel Information

(1) Measured from centreline of sprocket hole

to centreline of pocket.
(I) Cumulative tolerance of 10 sprocket
holes is = 0.20 .

() Measured from centreline of sprocket
hole to centreline of pocket.

(1V) Other material available.
(V) Comber not exceed 1mm in 250mm

(M) Ao and Bo measurement refer to W4,10—01

(VIl) Ko measured from a plane on the inside
bottom of the pocket to the top surface

of carrier tape

ALL DIMENSIONS IN MILLIMETRES UNLESS OTHERWISE STATED)
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,
O 0O0OO0OOOOO OO /

Quadrant
Designations

Figure 12.3 Quadrant Designation for Pin1 Orientation in Tape

13.Revision History

Feed Direction

Revision | Description
1.0 Initial version 2025/12/31
1.1 1.Update the AMR of CLAMP-VEE voltage 2026/6/1

2.Update the number of safety - related certifications.
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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, fitness 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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