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Block Diagram

E-bike and E-scooter Top Level Topology

Block diagram below represents urban electric micromobility solution recommended by onsemi. Most 
important part of the solution is traction, which is comprised of inverter, gate drivers and sensing parts. 
Battery protection is important to have safe product. onsemi offers other important components for low 
voltage power conversion using both LDOs and Buck converters.
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Solution Overview

Low Dropout Regulators (LDOs)

LDO is a type of linear regulator that has a lower dropout voltage. The dropout voltage is the minimum 
voltage required across the regulator for it to be able to maintain regulation. The desired output voltage 
plus the dropout voltage equals the minimum required input voltage. onsemi’s wide portfolio of LDO 
products features high- performance devices. They are suitable for battery-powered applications due to 
their wide input voltage ranges, high PSRR (power supply rejection rate), low quiescent current, high 
efficiency and fast transient response.
Wide input (VIN) and output (VOUT) voltage ranges allow for higher flexibility in setting up the power tree. 
Quiescent current (IQ) is the current that flows into a system in standby mode. The lower quiescent current 
has a positive effect on the battery life. Fast load transient response limits excessive voltage dips and 
overshoots.

PG is an output pin of the power good 
circuit used for output voltage 
monitoring. It is used to ensure that 
circuits will reliably start when power is 
stable. It can also be used to ensure 
the correct start-up sequence for 
sensitive devices such as MCUs.
The PG circuit consists of a 
comparator, which compares the 
output voltage with a reference 
voltage. The PG output has high 
impedance when the VOUT voltage 
rises above the PG threshold level to 
signal that power output is functional. 
If the VOUT falls bellow the reference, 
the PG output drops to the GND level 
to signal the issue. 

Fig.6: NCP730 quiescent current at various 
output voltages at fixed VOUT = 3.3 V

Fig.7: Example of a startup and shutdown procedure of 
an LDO with Power Good circuit

Linear Regulator NCP730 

CMOS LDO with up to 38 V input voltage. Ideal 
for battery-powered applications. Can reset 
MCU to prevent malfunction.
Key features:
• 2.7 to 38 V input voltage
• 1.2 to 24 V output voltage , 150 mA output 
current

• Ultra-low quiescent current (1 µA typ.)
• High accuracy: ±1% from -40 to 85 °C 
junction temperature (TJ)

• Built-in soft-start circuit to reduce inrush 
current

• Fixed and adjustable version
• Power Good pin
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Solution Overview

Medium Voltage MOSFETs

In the low voltage battery-powered applications, discrete Si MOSFETs are the preferred inverter switch. 
For motor applications, the switching speed is not as important, instead the focus lies in minimizing the 
conduction and switching losses. Voltage class of the MOSFET should be carefully chosen depending on 
the battery voltage. It is important to have sufficient headroom in the MOSFET VDS as the voltage may 
spike due to the inductive kick and cause damage to the power switch. The correct MOSFET voltage class 
for the most used battery voltages and suitable MOSFETs can be chosen according to the table 2.

onsemi MV (medium voltage) MOSFETs 
enhanced for motor control applications use 
shielded gate technology, which offers various 
advantages over trench gate technology. These 
advantages include improved conduction losses 
due to lower RDS(on), lowered switching losses 
thanks to lower Qg, and less overshoot and 
ringing.
Explore new onsemi T10 portfolio, which allows 
higher power density, reduced switching losses 
and less conduction and driving losses. It 
comprises of 40 and 80 V products with other 
voltage classes in development. The T10 
portfolio boasts low RDS(on) ranging from 0.42 to 
5.3 mΩ. Explore the entire portfolio on the 
onsemi webpage or contact sales to order your 
samples today.
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Trench Gate 

Shielded Gate 

Fig.11: Lower on-resistance of Shielded 
Gate MOSFET technology

MOSFET NTMJST1D4N06CL
T6 60V MOSFET optimized for motor control 
applications.
Key Features:
• 60 V, 1.49 mΩ, 198 A
• Low RDS(on) to minimize conduction losses
• Optimized top cool package to optimize heat 
path

• TCPAK10 (5x7 mm) package

MOSFET NTMJST1D4N06CL
T6 60V MOSFET optimized for motor control 
applications.
Key Features:
• 60 V, 1.49 mΩ, 198 A
• Low RDS(on) to minimize conduction losses
• Optimized top cool package to optimize heat 
path

• TCPAK10 (5x7 mm) package

Battery Voltage 
(V)

Protection MOSFET 
VDS Voltage (V)

Inverter MOSFET VDS Voltage (V)

24 60 60

36 60 80

48 80 100

Table 2: Suitable MOSFET voltage class depending on the battery voltage
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onsemi, the onsemi logo, and other names, marks, and brands are registered and/or common law trademarks of Semiconductor Components 
Industries, LLC dba “onsemi” or its affiliates and/or subsidiaries in the United States and/or other countries. onsemi owns the rights to a number of 
patents, trademarks, copyrights, trade secrets, and other intellectual property. A listing of onsemi’s product/patent coverage may be accessed at 
www.onsemi.com/site/pdf/Patent−Marking.pdf. onsemi reserves the right to make changes at any time to any products or information herein, 
without notice. The information herein is provided “as−is” and onsemi makes no warranty, representation or guarantee regarding the accuracy of 
the information, product features, availability, functionality, or suitability of its products for any particular purpose, nor does onsemi assume any 
liability arising out of the application or use of any product or circuit, and specifically disclaims any and all liability, including without limitation 
special, consequential or incidental damages. Buyer is responsible for its products and applications using onsemi products, including compliance 
with all laws, regulations and safety requirements or standards, regardless of any support or applications information provided by onsemi. 
“Typical” parameters which may be provided in onsemi data sheets and/or specifications can and do vary in different applications and actual 
performance may vary over time. All operating parameters, including “Typicals” must be validated for each customer application by customer’s 
technical experts. onsemi does not convey any license under any of its intellectual property rights nor the rights of others. onsemi products are not 
designed, intended, or authorized for use as a critical component in life support systems or any FDA Class 3 medical devices or medical devices 
with a same or similar classification in a foreign jurisdiction or any devices intended for implantation in the human body. Should Buyer purchase or 
use onsemi products for any such unintended or unauthorized application, Buyer shall indemnify and hold onsemi and its officers, employees, 
subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and expenses, and reasonable attorney fees arising out of, 
directly or indirectly, any claim of personal injury or death associated with such unintended or unauthorized use, even if such claim alleges that 
onsemi was negligent regarding the design or manufacture of the part. onsemi is an Equal Opportunity/Affirmative Action Employer. This literature 
is subject to all applicable copyright laws and is not for resale in any manner. 
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