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Product Overview 
NSD1026VF is a wide supply, inverting, dual-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 NSD1026VF to be 
suitable for high frequency power converter 
applications.  
Both the input and enable pins of NSD1026VF have 
ability to handle -10V which enhance the noise 
immunity and robustness of the device. Driver inputs 
are compatible with CMOS and TTL logic hence it 
provides easy interface with analog and digital 
controllers.  
The internal circuitry provides an under-voltage 
lockout (UVLO) function by holding the output low 
when the supply voltage is below the UVLO threshold 
values. Wide band of VDD hysteresis between high 
and low thresholds offers excellent noise immunity. 
The NSD1026VF industrial device is available in 
SOP8 package with operating ambient temperature 
range from -40°C to 125°C. 

Key Features 
 Wide supply voltage range: 4.6 to 26V  
 Source/Sink drive current: ±5A (Peak) 
 Two independent enable pins to control channel 

output 
 Industry-standard Pin out 
 Ability to handle negative swing of (-10V) at each 

input pin  
 CMOS/TTL compatible logic inputs 
 5A reverse current feature eliminates the need of 

output protection circuitry 

 Operating temperature range: -40°C to 125°C 
 Low supply current 
 Short propagation delays: 20ns (typical) 
 RoHS-compliant package 

Applications 
 Typical SMPS (Solar, Server, Telecom, Industrial) 

 Motor Controllers 

 Pulse Transformer Driver 
 DC-DC Converters 

 Class-D switching amplifier 

 Line-drivers 

Device Information (1) 
Part Number Package Body Size 

NSD1026VF-DSPR SOP8 4.9 mm × 3.9 mm 

1) For all available packages, and order information refer 
to the end of datasheet. 

Functional Block Diagrams 

 
Figure 1. NSD1026VF Block Diagram 
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1. Pin Configuration and Functions 
 

 

Figure 1.1 NSD1026VF Package 
 

Table 1.1 NSD1026VF Pin Configuration and Description 

NSD1026VF 
Pin No. 

Symbol Function 

1 ENA 
Channel A Enable Input: ENA is pulled up to VDD through a 180k resistor. If ENA 
is high or left open OUTA depends on INA; to disable the Channel A the ENA pin 
drive low regardless of the INA state. 

2 INA Channel A Logic Input: INA is pulled up to VDD through a 180k resistor. OUTA is 
held low if INA is unbiased or floating.  

3 GND Ground: Common ground reference for the device 

4 INB Channel B Logic Input: INB is pulled up to VDD through a 180k resistor. OUTB is 
held low if INB is unbiased or floating.  

5 OUTB Channel B Output: Low impedance output with source or sink current ability 

6 VDD Supply Voltage: Provides power to the device 

7 OUTA Channel A Output: Low impedance output with source or sink current ability 

8 ENB 
Channel B Enable Input: ENB is pulled up to VDD through a 180k resistor. If ENB 
is high or left open OUTB depends on INB; to disable the channel B the ENB pin 
drive low regardless of the INB state 
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2. Absolute Maximum Ratings 
Parameters Symbol Min Max Unit Comments 

Supply Voltage VDD -0.3 30 V  

Input and Enable pins Voltage VINA, VINB, VENA, VENB -10  26 V  

Output Voltage VOUTA, VOUTB 
-0.3 VDD+0.3 V  

-2 VDD+3 V Pulse<200ns 

Operating Junction Temperature TJ -40 150 °C  

Storage Temperature TSTG -60 150 °C  

3. ESD Ratings 
 Ratings Value Unit 

Electrostatic discharge 
Human body model (HBM), per AEC-Q100-002 ±2000 V 

Charged device model (CDM), per AEC-Q100-011 ±1000 V 

4. Recommended Operating Conditions 
Parameters Symbol Min Max Unit Comments 

Supply Voltage VDD 4.6 26 V  

Input Pin Voltage VINA, B -6 24 V  

Enable Pin Voltage VENA, B -6 24 V  

Operating Ambient Temperature TA -40 125 °C  

5. Thermal Information 
Parameters Symbol SOP8 Unit 

Junction-to-ambient thermal resistance (1) RθJA 110 °C /W 

Junction-to-case(top) thermal resistance (1) RθjC(top) 55 °C /W 

Junction-to-top Characterization parameters (2) ΨJT 18 °C /W 

Junction-to-board Characterization parameters (2) ΨJB 60 °C /W 

1) Standard High Effective Thermal Conductivity Test Board (2s2p) in an environment described in JESD51-7 
2) Obtained by Simulating in the environment described in JESD51-2a 
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6. Specifications 
6.1. Electrical Characteristics 

Use VDD=12V, and 10uF capacitor from VDD to GND. Positive and negative symbols represent the current into and out 
of the specified terminal, no load to output, TA =-40°C to 125°C (unless otherwise noted). 

Parameters Symbol Min Typ Max Unit Comments 

VDD Current 

Startup current                                                 
IDD(OFF) 

 170 280 uA VDD=3.4V, INA=INB=VDD 

 210 320 uA VDD=3.4V, INA=INB=GND 

Quiescent current                                                                
IDDQ 

 0.7 1.1 mA ENA=ENB=VDD, INA=INB=3.3V 

 0.8 1.2 mA ENA=ENB=VDD, INA=INB=GND 

Operating current (1) IDD(op)  2  mA f=500kHz  

Under Voltage Lockout (UVLO) 

VDD turn-on threshold VDDON 3.8 4.2 4.5 V  

VDD turn-off threshold VDDOFF 3.5 3.9 4.2 V  

VDD hysteresis VDDHYS  0.3  V  

Input Characteristics 

Input signal for HL transition  VINH  2.3 2.7 V Output Turns to Low, If EN pin is high or left 
open 

Input signal for LH 
transition VINL 0.9 1.3  V Output Turns to High, If EN pin is high or left 

open 

Input signal hysteresis VINHYS  1.0  V  

Enable signal for LH 
transition  VENH  2.3 2.7 V Output Turns to High, If IN pin is low  

Enable signal for HL 
transition VENL 0.9 1.3  V Output Turns to low, If IN pin is low 

Enable signal hysteresis VENHYS  1.0  V  

Enable pull-up resistance REN  180  kΩ  

Input pull-up resistance RIN  180  kΩ  

Output Characteristics 
Peak Source Current (1) ISRC  5  

A 
tpulse=200ns 

Peak Sink Current (1) ISNK  -5  tpulse=200ns 

Output pull-up resistance  ROH  1.1 2.3 Ω IOUT=-100mA 

Output pull-down resistance ROL  0.6 1.5 Ω IOUT=100mA 
(1)  Not test covered, guaranteed by characterization.   
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6.2. Switching Characteristics  
Use VDD=12V, and 10uF capacitor from VDD to GND. Positive and negative symbols represent the current into and out 
of the specified terminal, TA =-40°C to 125°C (unless otherwise noted). 

Parameters Symbol Min Typ Max Unit Comments 

Input to output propagation delay 

TPDLH  20 32 ns 
Rload=0Ω, CLOAD=1.8nF, low to 
high transition 

TPDHL  20 32 ns 
Rload=0Ω, CLOAD=1.8nF, high to 
low transition 

Enable to output propagation delay 

TPDLH  22 34 ns 
Rload=0Ω, CLOAD=1.8nF, low to 
high transition 

TPDHL  22 34 ns 
Rload=0Ω, CLOAD=1.8nF, high to 
low transition 

Rise time (1) TR  9  ns 
Rload=0Ω, CLOAD=1.8nF, 20%-
80% 

Fall time (1) TF  8  ns 
Rload=0Ω, CLOAD=1.8nF, 20%-
80% 

Delay matching between two channels (1) TDM  1  ns 
INA=INB, OUTA and OUTB at 
50% duty cycle 

Minimum input pulse width that changes 
the output state (1) 

TPW  10  ns Rload=0Ω, CLOAD=1.8nF 

(1)  Not test covered, guaranteed by characterization.  

6.3. Parameters Measurement Information 
Figure 6.1 shows the definition of propagation delay.  Associated test circuit diagram for specification measurements is 
shown in Figure 6.2.  

 
Figure 6.1 Propagation Delay 
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Figure 6.2 Test circuit diagram 

6.4. Typical Performance Characteristics        

  

Figure 6.3 Start-up current (IDD(off)) Vs Temperature Figure 6.4 Quiescent current (IDDQ) Vs Temperature  

  

Figure 6.5 VDD UVLO Threshold Vs Temperature Figure 6.6 Enable threshold Vs Temperature 

INB

INA

GND

ENA

ENB

Rload

Rload

CLOAD

VDD

OUTB

OUTA

VDD
C1 C2

3.3V

PWM1

CLOAD
PWM2

80

100

120

140

160

180

200

220

240

-40 -10 20 50 80 110 140

ID
D

(o
ff)

/u
A

Temperature/℃

VDD=3.4V, INA=INB=VDD

VDD=3.4V, INA=INB=GND

400

500

600

700

800

900

-40 -10 20 50 80 110 140

ID
D

Q
/u

A

Temperature/℃

ENA=ENB=3.3V, INA=INB=3.3V

ENA=ENB=3.3V, INA=INB=GND

1

2

3

4

5

-40 -10 20 50 80 110 140

U
VL

O
/V

Temperature/℃

VDDon VDDoff

0

0.5

1

1.5

2

2.5

3

-40 -10 20 50 80 110 140

En
ab

le
 T

hr
es

ho
ld

/V

Temperature/℃

VENH VENL



NSD1026VF Datasheet (EN) 1.0 
 

Copyright © 2025, NOVOSENSE           
      

 Page 8 

 

  

Figure 6.7 Input Threshold Vs Temperature Figure 6.8 Peak Current Vs Temperature 

  

Figure 6.9 Enable Propagation Delay Vs Temperature Figure 6.10 Rise and Fall time Vs Temperature  

  

Figure 6.11 Input Propagation Delay Vs Temperature  Figure 6.12 Output Resistance Vs Temperature  
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7. Detailed Description 
7.1. Overview 

The NSD1026VF is an inverting high-speed dual-channel low side gate driver device featuring 5A source and sink current 
capability. It has capability to deliver 5A sink and source current to the capacitive load. Fast rise and fall times as well as 
matched propagation delay of both output channels enable the NSD1026VF to be suitable for high frequency power 
converter applications.  
Both the input and enable pins of NSD1026VF have ability to handle -10V which enhance the noise immunity of the device. 
Driver inputs are compatible with CMOS and TTL logic hence it provides easy interface with analog and digital controllers.  
The following table 7.1 ensures the efficient, robust and reliable operation in high frequency switching applications.  

Table 7.1 NSD1026VF Features and Advantages 

Feature Advantage 

Wide range of supply voltage (VDD 4.6 to 26 V) Improved the output stage robustness during switching load 
transition 

Wide range of operating ambient temperature -40 to 
125°C Flexibility in system design.  

VDD UVLO Protection 
Protects power MOSFETs from running into linear mode, 
lockout function ensures predictable, glitch-free operation at 
power-up and power-down 

Outputs held low when input pins (INx) in floating 
condition 

Safety feature useful in safety certification while passing 
abnormal condition tests 

Outputs enable when enable pins (ENx) in floating 
condition 

Independent enable pins for external control of each channel 
operation, PIN 1 and PIN 8 are in floating condition 

CMOS/TTL compatible input and enable threshold 
with wide hysteresis 

Increased the noise immunity, compatible with input-logic 
levels from 3.3 V and 5 V microcontroller  

Ability to handle -10 V (max) at input and enable pins Enhanced the robustness in noisy conditions 

7.2. Feature Description  

7.2.1. VDD Supply  
NSD1026VF operates under a supply voltage of 4.6V to 26V and the power up delay has a typical value of 5us. The high 
voltage range of VDD can be useful to achieve the full current capability while driving very large MOSFETs. Two bypass 
capacitors from VDD to GND are recommended to get better performance and to prevent supply noise at high switching 
frequency. A 0.1uF surface mount ceramic capacitor must be placed as close as possible to the VDD-GND pins. Moreover, 
in order to prevent the unwanted glitch in the VDD supply a large capacitor of 10uF with a low ESR must be connected in 
parallel and close to the small value bypass capacitor.   

7.2.2. Under Voltage Lockout (UVLO) 
NSD1026VF under voltage-lockout rising threshold is typically 4.2V with 0.3V typical hysteresis. This hysteresis prevents 
output bouncing when low VDD supply voltage has noise from power supply. It also prevents sags in the VDD caused by 
sudden increase in IDD 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. The capability to operate at low voltage less than 5 V, is especially 
suited for driving emerging GaN power semiconductor devices.   
At power-up, the NSD1026VF output remains low until the VDD reaches the turn-on threshold. The magnitude of output 
signal rises with VDD until it reached to steady-state value. Figure 7.1 shows that the output remains low until the UVLO 
threshold is reached, then the output becomes in antiphase with the input waveform if the EN pin is active or floating.  
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Figure 7.1 UVLO operating diagram 

7.2.3. Input Stage 
The input of NSD1026VF is compatible to both TTL and CMOS logic threshold. The typical value of high input threshold 
(VINH =2.3V) whereas the low threshold (VINL =1.3V). The logic level thresholds are conveniently driven with PWM control 
signals derived from 3.3 V and 5 V digital power controller device. Wider hysteresis (typ. 1.0 V) offers enhanced noise 
immunity compared to traditional TTL logic implementations, where the hysteresis less than 0.5 V. NSD1026VF also feature 
tight control of the input pin threshold voltage levels which ease system design consideration and ensure stable operation 
across temperature. 

7.2.4. Enable Function 
NSD1026VF provides independent enable function for external control of each channel operation. Like the input pins, the 
enable pins are also based on TTL and CMOS compatible input-threshold logic and are effectively controlled using logic 
signals from 3.3 V and 5 V microcontroller. When the enable pin voltage reaches to high threshold (VENH =2.3V) the driver 
enables all functions and starts gate driver operation. Whereas, the driver operation is disabled when the enable voltage 
falls below its low threshold (VENL =1.3V). The enable pins are internally pulled up to VDD with 180k pull-up resistors. 
Therefore, the ENA & ENB pins are left floating or not connecting (NC) for standard operation, where the enable feature is 
not required. This driver also features tight control of the enable-function threshold-voltage levels which ease system design 
consideration and ensure stable operation with temperature.  
All input pins have ability to handle negative voltage up to -10 V. This feature enhanced the robustness in noisy environments, 
and also prevent cross current over single wires during GND shift between signal source and driver input.   

7.2.5. Device Functional Modes 
Table 6.3 NSD1026VF Device Logic  

ENA ENB INA INB OUTA OUTB 

H H L L H H 

H H L H H L 

H H H L L H 

H H H H L L 

L L Any Any L L 

Any Any Floating Floating L L 

Floating Floating L L H H 

Floating Floating L H H L 

Floating Floating H L L H 

Floating Floating H H L L 

High

VEN

VVDD

VIN

VOUT
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8. Application Note 
8.1. Typical Application Circuit 

Typical application configuration by using the driver NSD1026VF are shown in Figure 8.1 respectively. 

 
Figure 8.1 Typical Application Diagram 

8.2. Driver Current and Power Dissipation 
Power dissipation in the gate driver device for fully charged capacitive load depends on the following factors: 

• Switching frequency (FSW) 
• Supply Voltage (VDD) 
• Load Capacitor (CLOAD) 
• External gate resistors (RG) 

The gate charge (QG) includes the effect of input capacitance and the added charge needed to swing the drain voltage of 
the power device as it switches between the ON and OFF states. Generally, manufacturer provides the information of gate 
charge, in nC, to switch the device under specified conditions. Using gate charge QG, and the power that must be dissipated 
during charging can be determined by the Equation 1.  

𝑃𝑃𝐺𝐺 = 𝑄𝑄𝐺𝐺 ∗ 𝑉𝑉𝐷𝐷𝐷𝐷 ∗ 𝐹𝐹𝑆𝑆𝑆𝑆                                                                                                       (1) 
This power PG dissipates in the gate resistor of the circuit during the MOSFET switching transitions. Half of the power 
dissipates when the load capacitor is charge and the other half dissipates during discharging period of the capacitor. With 
the use of external gate drive resistor, the power dissipation shares between internal and gate resistance of the gate driver.  
By using external gate resistor RG, the power dissipation is calculated as: 

𝑃𝑃𝐺𝐺 = 0.5 ∗ 𝑄𝑄𝐺𝐺 ∗ 𝑉𝑉𝐷𝐷𝐷𝐷 ∗ 𝐹𝐹𝑆𝑆𝑆𝑆 ∗ �
𝑅𝑅𝑂𝑂𝑂𝑂

𝑅𝑅𝑂𝑂𝑂𝑂 + 𝑅𝑅𝐺𝐺
+

𝑅𝑅𝑂𝑂𝑂𝑂
𝑅𝑅𝑂𝑂𝑂𝑂 + 𝑅𝑅𝐺𝐺

�                                                                         (2) 

 Where 
• ROL is the effective pull-down resistance 
• ROH is the pull up resistance 
• RG is the gate resistance between driver output and gate of power MOSFET 

8.3. PCB Layout 
 For design robustness and proper operation at fast switching and high current applications an appropriate PCB layout 
design is very important. NSD1026VF has ability to provide higher current (5 A peak at VDD=12 V) with very small rise 
and fall time at the gate of the power MOSFET to assist vary fast voltage transition. The high di/dt causes unwanted 
ringing, if the trace length and impedance of the loop in not well controlled. Below are the recommended guidelines to 
design the PCB layout of conferred high-speed gate driver.  
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Guidelines 
• Place the driver as close as possible to the power device to minimize the output side high-current trace length  
• Put the bypass capacitor (between VDD and GND) very close to the driver pins to minimize the trace length for 

better noise filtering. Use of SMD type devices with low ESR capacitor are highly recommended.  
• For high current driving applications (in case of paralleling both channel outputs), the driver input loop of both 

input channels must be symmetrical to ensure the equal input propagation delay.  
• In order to lower the di/dt transients all the turn-on and turnoff current loop paths must be minimized 
• Wherever possible, parallel the source and return traces to take advantage of flux cancellation 
• While designing prefer to keep separate power and signal traces 
• The star point grounding is recommended to minimize noise coupling from one current loop to the other. The 

GND of the driver connects to the other circuit nodes such as source of power MOSFET or ground of PWM 
controller at single point. The connected paths must be short as possible to reduce parasitic inductance and wide 
as possible to reduce resistance.  

• Use ground plane to provide noise shielding and thermal dissipation.   

 
Figure 8.3 PCB Layout example   
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9. Package Information 

 
Figure 9.1 SOP8 Package Shape and Dimension 
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10. Ordering Information 
 

Part No. Temperature Auto-motive Package Type MSL SPQ 

NSD1026VF-DSPR -40 to 125°C NO SOP8 3 2500 

 

11. Documentation Support 
Part Number Product Folder Datasheet Technical 

Documents 
Isolator selection 

guide 
NSD1026VF Click here Click here Click here Click here 
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12. Tape and Reel Information 

   
Figure 12.1 Reel information of SOP8 

 
Figure 12.2 Tape information of SOP8 
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13. Revision History 
 

Revision Description Date 
1.0 Initial 2025/05/13 
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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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