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Block Diagram - AI Data Center

Block Diagram - AI Datacenter

The block diagram below represents AI datacenter solution recommended by onsemi. The diagram 
illustrates both AC-DC conversion and DC-DC power distribution stages utilized in AI data centers. 
onsemi’s integrated approach leverages complementary products including cutting-edge Si, SiC and GaN 
technologies for power  switching. Additionally, it incorporates gate drivers, multi-phase controllers & 48V 
controller, smart power stage (SPS) modules, smart fuses and PoL buck converters for power 
management. This combination enables systems with enhanced efficiency and increased power density, 
resulting in a smaller footprint. 
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Reference Design

Reference Design - 12 kW AI Cloud PSU

onsemi is at the forefront of powering the future of AI through its best-in-class silicon (Si) and silicon 
carbide (SiC) technologies, providing a comprehensive suite of power solutions (from 3kW to 25-30kW 
HVDC) tailored for data centers, from the grid to GPU. Our technology is designed to meet the surging 
power demands of AI-driven operations, ensuring enhanced efficiency and lower TCO (total cost of 
ownership). With a focus on optimized energy usage and increased power density, our solutions are not 
only compact but also support a sustainable ecosystem. 
onsemi’s 12kW PSU reference design stands out in the market by delivering exceptional power output, 
advanced technology, and high efficiency, making it an ideal solution for modern data centers. With a 
power delivery of 12kW, it surpasses competitors by 50%, effectively meeting the rigorous demands of AI 
and cloud computing environments. 

Figure 12: 12 kW AI Cloud PSU Reference Design 

12 kW AI Cloud PSU Specifications
The integration of cutting-edge M3S MOSFET + 
SiC JFETs ensures superior performance, higher 
switching frequencies and enhanced thermal 
management. Achieving an impressive efficiency 
of 98%, this PSU significantly reduces energy 
costs and cooling requirements.
Key Features
• Input Voltage: VIN = 180 - 305 VAC
• Input Frequency: FIN = 47 - 63 Hz
• Maximum Input Current: IIN = 68 A
• Output Voltage: VOUT = 50 V
• Peak Efficiency: 98 % (@ 277 VIN & 50 % load)
• THD: ≤5% @ 30% to 100% output power
• Hold-up Time: 20 ms @ full load
• Form Factor:  80 x 42 x 750 mm, 75 W/in³

Aux. + Sensing 
• NCP781
• NCP1060
• FAN65004B
• NCS20071

Figure 13: 12 kW AI Cloud PSU Schematic

3-ph TP PFC + Hold-Up Circuit
• UJ4SC075018L8S (fast leg)
• UJ4SC075005L8S (slow leg)
• NCP51752

Three-Phase LLC DC-DC Converter
• UJ4SC075008L8S
• NTMFSCH1D4N08X
• NCP51752
• NCP4306
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Silicon Carbide (SiC) Solutions

Silicon Carbide (SiC)

onsemi’s 650V M3S EliteSiC MOSFETs offers superior switching performance and lower device 
capacitances to achieve higher efficiency. This cutting-edge technology achieves a remarkable 97.5% 
peak efficiency for ORV3 PSU specifications. With best-in-class Figure-of-Merit (FoM) for high switching 
frequency applications, it excels in both hard-switching and soft-switching operations, achieving up to 
99.6% efficiency in the PFC stage. Additionally, onsemi’s high-performance SiC Cascode JFETs deliver 
high switching speeds, low on-resistance, and compatibility with existing drivers make them a compelling 
solution for hyperscale data centers, offering lower system costs and excellent efficiency. 

650V SiC MOSFET NTBL023N065M3S
The 650V M3S SiC MOSFETs family is optimized 
for fast switching applications. Perform best with 
an 18V gate drive but also work well with 15V. The 
TOLL package enhances thermal & switching 
performance due to its Kelvin Source configuration 
and reduced parasitic source inductance.
Key Features:

• TOLL package with Kelvin source configuration
• Excellent FOM [ = RDS(on) * Eoss ]
• Ultra low gate charge (QG(tot) = 69 nC)
• High speed switching with low capacitance        
(Coss = 152 pF)

• 15V to 18V gate drive
• Typ. RDS(on) = 23 mΩ at Vgs = 18V
• 100% avalanche tested
• Target applications: Data centers, Server power, 
Cloud system, Telecom

Learn more about EliteSiC MOSFET M3S family

750V SiC Cascode JFETs 
Achieve best balance between cost and 
performance for soft switching; between cost and  
reliability for HVDC ORing (protect against reverse 
input current) meanwhile keeping the same driving 
compatibility as SJ FET.
Key Features:
• Trench structure with reduced cell pitch
• Optimized drift region
• Reduced substrate thickness
• Industry’s lowest on-resistance per unit area 
(RDS(on) x Area)

• Target applications: AI Datacenter Power 
Supply, EV Charging, PFC, Solar Inverters

Learn more about SiC Cascode JFET Portfolio

Figure 14: 650V M3S SiC MOS Packages 
for AI Data Center

Figure 15: 650V M3S SiC MOSFET
FoM Comparison 

Figure 16: RDS(on) x Area Comparison  

TOLL
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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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