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12V BLDC Server Fan with Sensor-less Sinusoidal Control 
 

 
 

This reference design is a 12V 3-phase brushless DC fan, and is based around a single IC, the 
DRV10975.  This device integrates all the essential components of sensor-less BLDC motor control: 
the back-EMF sensing and commutation engine, overcurrent, under-voltage, and thermal protection 
features, sinusoidal current control, a single-input for the speed command, and an output power stage 
capable of 1.5A continuous and 2A peak current. 
 
The design is cost-optimized while high-performance, using minimal components and a form-fitting 
PCB.  It fits well onto the Sunon BLDC fan model SG40281B1. 
 
The tuned register settings of the DRV10975 are provided with this design in a .csv file, which can be 
written to the device EEPROM, or directly imported to the DRV10983-75 GUI.  For information on 
programming the EEPROM, refer to the DRV10975 datasheet. 
 
This test report provides typical characteristics of this BLDC fan with an applied VCC of 6V to 14V.  
 
 
 
 

 
    

          Figure 1: 12V BLDC server fan design 
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1. Input Current, Power and Speed Characterization:  These tests were performed to characterize 
current, power, and rotational speed for each applied VCC voltage. The duty cycle was fixed at 99%, 
and speed was varied by changing the input VCC from 6V to 14V in 1V steps.  The data shows that 
speed changes fairly linearly with VCC. 

 

VCC ICC 
Input 
power 

Motor 
electrical 

speed 

Motor physical 
speed 

(electrical /2 *60) 
4-pole motor 

6V 0.25A 1.5W 363Hz 10893 RPM 

7V 0.31A 2.2W 418Hz 12531 RPM 

8V 0.36A 2.9W 470Hz 14088 RPM 

9V 0.41A 3.7W 529Hz 15876 RPM 

10V 0.46A 4.6W 580Hz 17388 RPM 

11V 0.52A 5.7W 623Hz 18693 RPM 

12V 0.58A 7.0W 673Hz 20196 RPM 

13V 0.65A 8.5W 724Hz 21714 RPM 

14V 0.7A 9.8W 778Hz 23334 RPM 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Figure 2:  Input Current with respect to Vcc 
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                                                Figure3:  Input power with respect to Vcc   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

      Figure4:  Motor Speed with respect to Vcc 
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2. Motor phase voltage and current waveforms: Figures 5, 6, and 7 show the three phase voltages 

with respect to GND, and current flowing through the W-phase of motor. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4:  Motor Phase voltage and current at 6V 10983RPM 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5:  Motor Phase voltage and current at nominal 12V 20196RPM 
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                       Figure 6:  Motor Phase voltage and current at maximum 14V 23334RPM 
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3. Thermal Image of test board: Figure 7 shows a thermal image with the fan running at 12V 

20196RPM. The ambient is at room temperature 25°C. The fan blades are designed to create air 

suction, which helps remove heat from the PCB. The temperature in the vicinity of the DRV10975 is 

52°C, and the max temperature is 62°C near resistor R1. 

 
                    
                                              
                                                      
 
 
 
 
 
 
 
   
 
 
 
 
 
 
 
 
 
 
                                               
 
 
                                                           
 
 

                                                         Figure 7: PCB top side thermal image at 12V 20196RPM  
 
                    
                                    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



IMPORTANT NOTICE AND DISCLAIMER
TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATA SHEETS), DESIGN RESOURCES (INCLUDING REFERENCE 
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS” 
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY 
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD 
PARTY INTELLECTUAL PROPERTY RIGHTS.
These resources are intended for skilled developers designing with TI products. You are solely responsible for (1) selecting the appropriate 
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable 
standards, and any other safety, security, regulatory or other requirements.
These resources are subject to change without notice. TI grants you permission to use these resources only for development of an 
application that uses the TI products described in the resource. Other reproduction and display of these resources is prohibited. No license 
is granted to any other TI intellectual property right or to any third party intellectual property right. TI disclaims responsibility for, and you 
will fully indemnify TI and its representatives against, any claims, damages, costs, losses, and liabilities arising out of your use of these 
resources.
TI’s products are provided subject to TI’s Terms of Sale or other applicable terms available either on ti.com or provided in conjunction with 
such TI products. TI’s provision of these resources does not expand or otherwise alter TI’s applicable warranties or warranty disclaimers for 
TI products.
TI objects to and rejects any additional or different terms you may have proposed. IMPORTANT NOTICE

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2021, Texas Instruments Incorporated

https://www.ti.com/legal/termsofsale.html
https://www.ti.com

