NOVOSLENSL

NSD1015xT
Non-1SO Gate Driver with
DESAT Protection

Product Overview

The NSD1015XT is a single-channel gate driver for driving
IGBT and SiC MOSFETSs. It can provide 5A source current
and 5A sink current. It has a wide voltage supply range, the
maximum power supply voltage is 32V, the chip provides
an effective solution for solar inverters, uninterruptible
power supplies, DC-DC systems.

NSD1015xT provide DESAT protection, UVLO protection
and active open-drain fault report. NSD1015T has negative
power-supply ability, and NSD1015MT supports Miller
clamp to ensure reliable shutdown. To simplified the power-
supply set in the application, accurate 5.0V reference
output is provided.

The NSD1015xT device is available in SOP8 package with
operating temperature range from -40°C to 125°C. In order
to prevent over temperature, internal thermal shutdown at
175°C is provided.

Key Features
* Wide power supply: 14V~32V
* 5A peak source current and 5A peak sink current
* 80ns max propagation delay
¢ Accepts minimum input pulse width 40ns
* VREF 5V/20mA output
e Miller clamp peak current 1.5A

* DESAT protection with threshold 6.5V(typ) and mute time
35us

* Fault report when DESAT and TSD trigger

* Operation temperature: -40°C ~125 °C
* Reach RoHS compliance

Applications

* DC-to-AC solar inverters

* Motor drives and EV charging

* UPS and battery chargers

* Isolated DC/DC or DC/AC with iso components

Device Information

Part Number Package Body Size
NSD1015T-DSPR SOP8 3.9mm*4.9mm
NSD1015MT-DSPR SOP8 3.9mm*4.9mm
Simplified Application Diagram
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Figure 1. NSD1015T Block Diagram
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Figure 2. NSD1015MT Block Diagram
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1. Pin Configuration and Functions
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Figure 1.1 NSD1015T SOP8 Package
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Figure 1.2 NSD1015MT SOP8 Package

Table 1.1 NSD1015xT Pin Configuration and Description

NSD1015xT ‘ NSD1015T NSD1015MT
FUNCTION
SYMBOL ‘ PIN NO. PIN NO.
VIN 1 1 Input Pin
VREF 2 2 5V/20mA Output Pin for External Circuits
nFLT 3 3 Fault Open-drain Output.
DESAT 4 4 Input Pin of Desaturation Detection
VDD 5 5 Power Supply.
VOUT 6 6 Drive Output to Gate of MOS or IGBT
GND 7 7 Ground Pin
VEE 8 / Negative Power Supply
CLAMP / 8 Miller Clamp Pin
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2. Absolute Maximum Ratings

Parameters Symbol Min ‘ Max Unit Comments
Differential Side Supply Voltage Vob - Ve 0 36 \%

Positive Power Supply Voo - GND -0.3 36 \%

Negative Power Supply Vee - GND -18 0.3 \% Only for NSD1015T
OUT Voltage Vour -0.3 VDD+0.3 \%

CLAMP Veiavp -0.3 VDD+0.3 \% Only for NSD1015MT
DESAT VbesaT -0.3 14 \Y

IN Vin -0.3 55 Vv

nFLT ViFLT -0.3 VDD+0.3 \%

NFLT Current lrLT 20 mA

Junction Temperature T; 150 °C

Storage Temperature Tstg -65 150 °C

3. ESD Ratings

Value Unit

Symbol

Electrostatic Discharge

Human-body model (HBM), per

AEC Q100-002Y VESD_HBM +2500 \Y
Charged-device model (CDM), per

AEC Q100-011 VEsD_com +2000 \Y

1) ACE Q100-002 indicates that HBM stressing shall be in accordance with the ANSI/ESDA/JEDEC JS-001

specification.

4. Recommended Operating Conditions

Parameters ‘ Symbol ‘ Min Max  Unit Comments
Differential Side Supply Voltage Vop - Vee 14 32 Y,
Positive Power Supply Vop - GND 14 32 \Y VEE=0V
Negative Power Supply Vee - GND -15 0 \Y Only for NSD1015T
Input Voltage Vin 0 5 Y,
Operation Ambient Temperature Ta -40 125 °C

5. Thermal Information

Parameters Symbol SOP8 Unit

Junction-to-Ambient Thermal Resistance? Reua 101 °C/W
Junction-to-Top Characterization Parameter? Wir 8 °C/W
Junction-to-Board Characterization Parameter? Yis 51 °C/W

1) Tested using High Effective Thermal Conductivity Test Board (2S2P) described in JESD51-7.
2) Tested following the environment described in JESD51-2a.
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6. Specifications

6.1. Electrical Characteristics
VDD=15V, VEE = 0V. TA = -40°C to 125°C, unless otherwise noted, Typical values are at TA=25°C.

Parameters i Norm Max Unit Comments

Bias Current

VDD Supply Quiescent Current Ivbbg 0.9 15 | mA

VEE Supply Quiescent Current Iveeq 0.5 mA VEE=-15V

VDD Supply Operation Current Ivboo 16 mA VIN=500kHz, load:1.8nF
Under Voltage Lockout (UVLO)

VDD UVLO Rising Threshold Vvbp_oN 12.9 13.5 13.9 \%

VDD UVLO Falling Threshold Vvbb_oFF 11.7 12.3 12.9 Y

VDD UVLO Hysteresis VvbD_HYS 1.2 \Y

Input Pin Characteristics

Logic High Input Threshold VIN_H 3.5 3.9 Vv

Logic Low Input Threshold ViN_L 1.0 1.2 \%

Input Hysteresis Voltage Vhys_N 2.9 Y

Input High Logic Bias Current IIN_H 5.6 10 uA | VIN =5.0vV

Input Low Logic Bias Current In_L 0.5 1 uA | VIN=0.5V

NFLT Pin

nFLT Signal High State VhELT_H VDD \Y (IrLT_sink = 15 mA)
nFLT Signal Low State VeLT L 0.5 v | External pull-up
Output Pin Characteristic

High Level Output Voltage Vop-Vout 0.1 0.25 \Y lout =-100mA

Low Level Output Voltage Vour 0.05 0.2 \Y lout =100mA
Output Pull-Up Resistance Routh 1 25 Q

Output Pull-Down Resistance RoutL 0.5 2 Q

High Level Peak Output Current? louTH 5 A | Rg=0.1Q, C_load = 1uF
Low Level Peak Output Current? louTL 5 A | Rg=0.1Q, C_load = 1uF
Active Miller Clamp (Only for NSD1015MT)

Low Level Clamp Voltage Vciavp 0.2 \Y I_clamp = 100 mA,
Clamp Low-level Current lcLampa 15 A

Clamp Threshold Voltage VeLamp_TH 1.8 Vv

DESAT PROTECTION

DESAT Threshold Voltage VDESAT_TH 6 6.5 7 Vv

Blanking Charge Current IpESAT_cHe 0.19 0.24 0.3 mA

Blanking Discharge Current IpEsaT_DIs 20 mA

Blanking Time ToesaT_BLK 150 ns

Mute Time ToeSAT MUTE 35 us

VREF

Voltage Reference VRrer 4.85 5 5.20 Y

Reference Output Current Irer 20 mA

Recommended Capacitance Crer 100 | 1000 nF

THERMAL SHUTDOWN
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Thermal Shutdown Temperature? TSD 175 °C

Thermal Shutdown Hysteresis? TSH 15 °C
1) Not test covered, guaranteed by design.

6.2. Switching Characteristics
VDD=15V, VEE = 0V. TA = -40°C to 125°C, unless otherwise noted, Typical values are at TA=25°C.

Parameters . . Comments
Minimum Pulse Width Tewmin 19 40 ns No Load
Output Rise Time Tr 15 ns C_load = 1.8nF, (10% to 90%)
Output Fall Time T 14 ns C_load = 1.8nF, (90% to 10%)
. TeoLH 45 60 80 ns No Load
Propagation Delay
TeoHL 45 60 80 ns No Load
Delay Matching from ON to OFF Tom_oN_oFF 5 ns
Delay from UVLO to VOUTL TuvLo_vouT pLy 17 19 23 us
Delay from DESAT to VOUTL TbesAT vouT_pLY 130 250 ns
Delay from DESAT to nFLT TDESAT nFLT_DLY 110 250 ns

6.3. Typical Performance Characteristics
VDD=15V, VEE = 0V. TA = -40°C to 125°C, unless otherwise noted, Typical values are at TA=25°C.
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Figure 6.1 VDD Quiescent Current vs Temperature Figure 6.2 VDD Operating Current vs Frequency
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7. Function Description

7.1. Overview

NSD1015xT is a wide supply, single-channel, high speed, low side gate driver for both MOSFET and IGBT. It has capability
to deliver 5A sink and source current to the capacitive load along with rail-to-rail output to reduce the Miller effect during
MOSFET’s switching transition. Fast rise and fall times as well as matched propagation delay of both output channels enable
the NSD1015xT be suitable for high frequency power converter application.

To promote the robust of power electronic converter, the overcurrent of power semiconductor should be considered, therefor,
the NSD1015xT can provide DESAT protection. The drain-source or collector-emitter voltage is proportional to the current,
when this voltage is over the VDESAT_TH, NSD1015xT could immediately to turn off the power semiconductors. The output
VOUT would response input Vin again after mute time Toesar mute until the rise edge on the Vin pin could be detected.

In order to make MCU achieve the fault information from NSD1015xT, the Fault pin is provided, which is open-drain to
paralleled connection with multi fault signals easily. The Fault pin could active low when DESAT and TSD occurs.

The NSD1015xT operates with a maximum supply voltage of 32V which is from VDD to GND for NSD1015MT and is from
VDD to VEE for NSD1015T. In addition, the maximum negative supply voltage could be -15V for NSD1015T.

The NSD1015xT device is available in SOP8 package with operating temperature range from -40°C to 125°C. In order to
prevent over temperature, internal thermal shutdown at 175°C is provided.

nFLT [
TSD VDD
@ |_DESAT-CHG
DESAT [ =
S Q
H
V_DESAT-THR P — DELAY —@)
R CLR Q
L
VIN [} % I ———————— T vout
_ ®
2 ¢ T[]VEE
2 VEE
——
1
L]
GND

Figure 7.1 NSD1015T Functional Block Diagram

Copyright © 2025, NOVOSENSE Page 10



NSD1015xT

nFLT [
. TSD VDD
CPI_DESAT»CHG
DESAT[ } h
L1 >_-D_ S SET Q
L~ > _ DELAY
V_DESAT-THR R CLR Q
7 vout
ol > —
GND
VREF [ Bandgap >S SET Q -
R CLR Q

VDD [}

2 g []cLAMP

s ¥

b V_THR

Ij

1

L]

GND

Figure 7.2 NSD1015MT Functional Block Diagram

7.2. Under Voltage Lock Out (UVLO)

NSD1015xT under voltage-lockout rising threshold is typically 13.5V with 1.2V typical hysteresis. This hysteresis prevents
output bouncing when low VDD supply voltage have noise from power supply. It also prevents sags in the VDD cause by
sudden increase in VDD current while system commences switching. When VDD is below the UVLO threshold the circuit
holds the outputs low regardless of the status of the inputs.

7.3. Input and Output Logic Table

The input of NSD1015xT is compatible to both TTL and CMOS logic threshold that is independent of the supply voltage.
The typical value of high input threshold (Vinu =3.9V) whereas the low threshold (Vine =1.0V). NSD1015xT also feature tight
control of the input pin threshold voltage levels which ease system design consideration and ensure stable operation across
temperature.

Table 7.1 NSD1015xT Device Logic

Internal TSD
H Inactive L Inactive H Open drain
L Inactive L Inactive L Open drain
Any Inactive H Any L L
Any Inactive Any Active L L
Any Active Any Inactive L Open drain

7.4. DESAT Protection

Desaturation protection is used to prevent the power transistor from short circuit. The DESAT pin has a typical 6.5V threshold,
which means the output will be driven low if DESAT pin reaches 6.5V. By default, the DESAT pin is pulled down by internal
MOSFET. The internal 240pA current source is designed to work only when the output is high level. There is a 150ns(typ)
leading edge blanking time to filter the overshoot when the external power transistor is turned on. The current source begins
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to charge after the internal leading-edge blanking time. Figure 7.3 shows the DESAT protection diagram. Figure 7.4 shows
the DESAT protection timing diagram.

|_DESAT=240uA

<

V_THR=6.5V

DESAT R_BLK D_HV

1
L

|
I
31870

GATE

1
L

GND E

Figure 7.3 DESAT Protection Diagram
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t |
DESAT_nFLT—»l '4— |
nFLT T |
I
i ' >
I - fe— ter mutE
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Figure 7.4 DESAT Protected timing Diagram

7.5. Active Miller Clamp Protection

Active miller clamp is used to prevent false turn on. After the external power transistor is turned off, the opposite side is
turned on. The voltage of the drain-source or collector-emitter rises instantly. The dv/dt will cause a high current on miller
parasitic capacitor. The voltage drops on the gate resistor possibly turn on the external power transistor unintentionally,
which will cause a catastrophic damage. To deal with that, NSD1015MT is equipped with a miller clamp pin. The clamp pin
detects the gate voltage of IGBT or MOSFET. When the gate voltage is decreasing and reaches the VCLAMP_TH, the
clamp pin will be pulled down by the internal MOSFET, providing a low impedance path to avoid the false turn on.
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7.6. VREF

The VREF pin of the NSD1015xT has the ability to supply a voltage of 5V. This pin for external bypassing and for powering
low bias circuits (such as digital isolators). A capacitor of 1.0uF surface mount ceramic should be placed as close as possible
to the VREF-GND pins.

7.7. FAULT Report

The nFLT pin of NSD1015xT is used to report a warning signal if the fault is detected on DESAT and TSD. If the fault occurs,
the nFLT pin will be pulled down and held in low state for a mute time. During the mute time, NSD1015xT ignores any reset
signal. After that, the nFLT pin will be reset to high level status if the reset signal is checked.

7.8. TSD Protection

The NSD1015xT device has the function of thermal protection. The operating range of the device is -40°C ~125°C When
the device temperature reaches 175°C, the pin of the nFLT is pulled down, making the output low.
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8. Application Note

8.1. Typical Application Circuit

The following is a typical application diagram of NSD1015xT.During most half-bridge application, the voltage between gate
and source of the low-side power semiconductor would have positive spike when the up-side power semiconductor turns
on. So, NSD1015xT provides two solutions to overcome above problem, the first one is that NSD1015T provides negative
gate bias voltage, and the second one is that NSD1015MT provides miller clamp function. Both above solutions could
effectively to prevent the misleading turning on. For NSD1015T, the negative voltage is recommended to be not below -
15V. For NSD1015MT, although it only has positive power-supply ability, the miller clamp is provided to prevent the gate-

source voltage spike. When the voltage positive spike is over the Vciawe_tH, the miller clamp would be triggered to make the
VOUT voltage be below Vciamp.

In most isolation application, the NSD1015xT could work with digital isolation chips to replace the iso-driver IC solution,
which could achieve the low-cost benefit. During above low-cost solution, the additional power supply for second side is

necessary. Fortunately, the 5.0V reference with typical source current 20mA is provided by NSD1015xT. It is helpful to power
supply design.

Vbus |

4

R
o
o
=
100 O 0Q
VIN CLAMP
3.3uF
«E}D VREF GND —} ¢
MCU O NSD1015MT R
nFLT VOUT
G
HV DIODE  100Q 13.5~32V
L —7 l DESAT VDD
=
3 5L T8
;% 100KQ s g
| |
v
Figure 8.1 NSD1015MT Simplified Application Schematic
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Figure 8.2 NSD1015T Simplified Application Schematic
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9. Package information
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Figure 9.1 SOP8 Package Shape and Dimension
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Figure 9.2 SOP8 Package Board Layout Example

10.Tape and Reel Information
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NOTES:
1. Material: Polystyrene (black);
2. Flatness: Maximum allowable 3mm;
3. All dimensions are in millimeters;
4. Surface resistance:10° to 10 OHMS/SQ;
5. All unlabeled tolerances +0.25;
Figure 10.1 Reel Information
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NOTES:
1. ALL DIMS IN MM,;
2. MATERIAL: BLACK CONDUCTIVE PS;
3. The other tolerance not indicated are +0.10mm;
4. 10 sprocket hole pitch cumulative tolerance £0.20mm;
5. Carrier camber is within Imm in 250mm;
6. There must not be foreign body adhesion and the state of the surface must be excellent;
7. Surface resistance 1x10E5<Rs < 1x10E9 OHMS;

Figure 10.2 Tape Information

PIN1

0O O O O OO0 OO0 Sprocket Holes

Q4 Q31 Q4 User Direction of Feed

~=
Pocket Quadrants

Figure 10.3 Quadrant Designation for Pin1 Orientation in Tape
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11.0Ordering Information

Part No. Temperature Qualification Package Type
NSD1015T-DSPR -40 to 125 °C Industrial SOP8 3 2500
NSD1015MT-DSPR -40 to 125 °C Industrial SOP8 3 2500
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12.Revision History

Revision ' Description Date
1.0 Initial Version. 2025/02/25
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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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