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VARIABLE SPEED 2-PHASE FAN MOTOR CONTROLLER 

 

Description 

The DIODES™ ZXBM200x is a series of 2-phase, DC brushless 

motor pre-drivers with PWM variable speed control suitable for fan 

and blower motors. 

 

 

 

Features 

 Built-in Lock Detect Protection, Rotational Speed Sensing and 

Automatic Recovery 

 Built-in Hall Amplifier Allows Direct Connection to Hall Element 

 PWM Speed Control via 

 External Voltage 

 Thermistor Input 

 External PWM Source 

 Speed (FG) Pulse Output – ZXBM2003 

 Rotor Lock Output – ZXBM2002 

 Combined Rotor Lock (RD) and Speed (FG) Signal – ZXBM2001 

 Up to 18V Input Voltage (60V with External Regulator) 

 MSOP-10 Package 

 For automotive applications requiring specific change 

control (i.e. parts qualified to AEC-Q100/101/104/200, PPAP 

capable, and manufactured in IATF 16949 certified facilities), 

please contact us or your local Diodes representative. 

https://www.diodes.com/quality/product-definitions/ 

 
 
 
 
 

 
Pin Assignments 

MSOP-10 

 

 

 

 

Applications 

 Mainframe and personal computer fans and blowers 

 Instrumentation fans 

 Central heating blowers 

 Automotive climate controls 
 

 

NOT RECOMMENDED FOR NEW DESIGN 
CONTACT US 

http://www.diodes.com/
https://www.diodes.com/about/contact-us/
https://www.diodes.com/quality/product-definitions/
https://www.diodes.com/about/contact-us/
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Absolute Maximum Ratings 

 

 

 

Power Dissipation 

 
 
 

http://www.diodes.com/
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Electrical Characteristics (@Tamb = +25°C, VCC = 12V, unless otherwise specified.)  

 

 

 

http://www.diodes.com/
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Functional Block Diagram (ZXBM2001) 
 

 
 
 
 

Pin Functional Descriptions 

 
 
 
 
 
 
 
 
 
 
 

http://www.diodes.com/
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Pin Functional Descriptions (continued) 

 
 

 

 

 

http://www.diodes.com/
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Pin Functional Descriptions (continued) 

 
 

 

http://www.diodes.com/
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Lock & FG Timing Waveform 

 

 

 

 

 

 

http://www.diodes.com/
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Application Information 

This section gives a brief insight into applications using the ZXBM200x series. More complete data is available in the ZXBM200x Series 

Applications Note, visit www.diodes.com or contact your nearest Diodes Incorporated office for full details. 

 

The ZXBM200x series of 2-phase DC brushless motor pre-drivers are capable of driving both Bipolar or MOSFET power transistors. For smaller 

fans and blowers it is likely that bipolar power transistors would be used as shown in the following Applications circuit. 

 

In Figure 1, R1 & R2 have their value selected to provide suitable base current in keeping with the winding current and gain of the power 

transistors Q1 & Q2. R3 & R4 have their value selected to provide efficient switch-off of Q1 & Q2. The Zener diodes ZD1 & ZD2 provide active 

clamping in conjunction with Q1 & Q2.  

 

It is also recommended that the supply de-coupling capacitor C3 is positioned as close as is practical to the ZXBM device pins. 

 

In the case of higher power fans and blowers it may be more applicable to use MOSFET devices to switch the windings as illustrated in the 

second applications circuit shown in Figure 2. 

 

In Figure 2, the Resistor ratio of R1 to R3 and R2 to R4 provide the required Gate turn-on voltage whilst the absolute values will be chosen to 

provide sufficient gate switching currents. 

 

Also illustrated in the two Applications circuits above are the methods of connection for both a ‘naked’ Hall device, as seen in the bipolar circuit in 

Figure 1, and a buffered Hall device, as in the MOSFET circuit in Figure 2. In this latter circuit R5&R6 bias the H- pin at a voltage equivalent to half 

the swing of the Hall device. R7 will be needed if the buffered Hall device does not have its 

own internal pull-up. 

 

Graph 1 illustrates the PWM drive waveform taken from and application using the MOSFET circuit in Figure 2. This shows the waveforms to be 

found at the Ph1 output and at the drain/Winding node. 

http://www.diodes.com/
www.diodes.com
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Application Information (continued) 

When driving fans with bipolar transistors, at higher voltages it may be necessary to provide extra noise protection by the addition of a diode from 

the driver collector to Gnd on each phase. This prevents negative voltage excursions from the windings affecting operation. See Figure 3, showing 

the placement of these diodes. It should be noted that these are not required for the MOSFET solution in Figure 2 as the diodes are inherent in the 

MOSFET structure. 

 

Diodes Incorporated provides a variety of suitable power transistors for using with the ZXBM200x series of 2-phase DC brushless motor pre-

drivers and suitable devices sufficient for a range of applications are given in the following table. 

 

 

Summary Table of Suitable Devices 

Bipolar Types VCEO (V) IC (A) Min HFE @ IC 
VCE(sat) Max (mV) @ IC & 

IB 
Package 

DIODES™ FZT1053A 75 4.5 300 @ 0.5A 200 @ 1A, 10mA SOT223 

DIODES™ FZT851 60 6 100 @ 2A 100 @ 1A, 10mA SOT223 

DIODES™ FZT853 100 6 100 @ 2A 175 @ 1A, 100mA SOT223 

DIODES™ FZT855 150 4 100 @ 1A 65 @ 0.5A, 50mA SOT223 

DIODES™ ZXT13N50DE6 50 4 300 @ 1A 100 @ 1A, 10mA SOT23-6 

 

MOSFET Types BVDSS (V) ID (A) IPEAK (A) (Pulsed) RDS(ON) Max (m) @ VGS Package 

DIODES™ ZXMN3A04DN82 3 30 7.6 25 20 @ 10V SO8 

DIODES™ ZXMN6A09DN82 3 60 5 17.6 45 @ 10V SO8 

DIODES™ ZXMN6A11Z1 60 3.8 10 140 @ 10V  SOT89 

DIODES™ ZXMN6A11G 60 3.8 10 140 @ 10V SOT223 

DIODES™ ZXMN10A11G2 4 100 1.9 5.9 600 @ 10V SOT223 

Notes: 

1 Contact your nearest Diodes Incorporated office for further details and technical enquiries. 

2 Dual device 

3 Provisional information 

4 Advanced information 

http://www.diodes.com/
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Ordering Information 

Part Number Package Marking Reel Size Tape Width 
Packing 

Qty. Carrier 

ZXBM200xX10TA MSOP-10 
ZXBM2001 or BM21 
ZXBM2002 or BM22 
ZXBM2003 or BM23 

7” (180mm)  12mm 1,000 Reel 

ZXBM200xX10TC MSOP-10 
ZXBM2001 or BM21 
ZXBM2002 or BM22 
ZXBM2003 or BM23 

13” (330mm) 12mm 4,000 Reel 

Example: ZXBM2001X10TA 
 
 
 

Package Outline Dimensions  

Please see http://www.diodes.com/package-outlines.html for the latest version. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://www.diodes.com/
http://www.diodes.com/package-outlines.html


 

ZXBM2001/ZXBM2002/ZXBM2003 
Document number: DS33432 Rev. 5 - 3 

11 of 11 
www.diodes.com  

July 2022 
©  2022 Copyright Diodes Incorporated. All Rights Reserved. 

 

ZXBM2001/ZXBM2002/ZXBM2003 

  
 
 

 IMPORTANT NOTICE 
 
1. DIODES INCORPORATED (Diodes) AND ITS SUBSIDIARIES MAKE NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH 
REGARDS TO ANY INFORMATION CONTAINED IN THIS DOCUMENT, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF 
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD PARTY INTELLECTUAL PROPERTY 
RIGHTS (AND THEIR EQUIVALENTS UNDER THE LAWS OF ANY JURISDICTION).   
 
2. The Information contained herein is for informational purpose only and is provided only to illustrate the operation of Diodes ’ products 
described herein and application examples. Diodes does not assume any liability arising out of the application or use of this document or any 
product described herein. This document is intended for skilled and technically trained engineering customers and users who design with Diodes’ 
products. Diodes’ products may be used to facilitate safety-related applications; however, in all instances customers and users are responsible for 
(a) selecting the appropriate Diodes products for their applications, (b) evaluating the suitability of Diodes’ products for their intended applications, 
(c) ensuring their applications, which incorporate Diodes’ products, comply the applicable legal and regulatory requirements as well as safety and 
functional-safety related standards, and (d) ensuring they design with appropriate safeguards (including testing, validation, quality control 
techniques, redundancy, malfunction prevention, and appropriate treatment for aging degradation) to minimize the risks associated with their 
applications.    
 
3. Diodes assumes no liability for any application-related information, support, assistance or feedback that may be provided by Diodes 
from time to time. Any customer or user of this document or products described herein will assume all risks and liabilities associated with such 
use, and will hold Diodes and all companies whose products are represented herein or on Diodes’ websites, harmless against all damages and 
liabilities.   
 
4. Products described herein may be covered by one or more United States, international or foreign patents and pending patent 
applications. Product names and markings noted herein may also be covered by one or more United States, international or foreign trademarks 
and trademark applications. Diodes does not convey any license under any of its intellectual property rights or the rights of any third parties 
(including third parties whose products and services may be described in this document or on Diodes’ website) under this document.   
 
5. Diodes’ products are provided subject to Diodes’ Standard Terms and Conditions of Sale 
(https://www.diodes.com/about/company/terms-and-conditions/terms-and-conditions-of-sales/) or other applicable terms. This document does not 
alter or expand the applicable warranties provided by Diodes. Diodes does not warrant or accept any liability whatsoever in respect of any 
products purchased through unauthorized sales channel.   
 
6. Diodes’ products and technology may not be used for or incorporated into any products or systems whose manufacture, use or sale is 
prohibited under any applicable laws and regulations. Should customers or users use Diodes’ products in contravention of any applicable laws or 
regulations, or for any unintended or unauthorized application, customers and users will (a) be solely responsible for any damages, losses or 
penalties arising in connection therewith or as a result thereof, and (b) indemnify and hold Diodes and its representatives and agents harmless 
against any and all claims, damages, expenses, and attorney fees arising out of, directly or indirectly, any claim relating to any noncompliance with 
the applicable laws and regulations, as well as any unintended or unauthorized application. 
 
7. While efforts have been made to ensure the information contained in this document is accurate, complete and current, it may contain 
technical inaccuracies, omissions and typographical errors. Diodes does not warrant that information contained in this document is error-free and 
Diodes is under no obligation to update or otherwise correct this information. Notwithstanding the foregoing, Diodes reserves the right to make 
modifications, enhancements, improvements, corrections or other changes without further notice to this document and any product described 
herein. This document is written in English but may be translated into multiple languages for reference. Only the English version of this document 
is the final and determinative format released by Diodes. 
 
8. Any unauthorized copying, modification, distribution, transmission, display or other use of this document (or any portion hereof) is 
prohibited. Diodes assumes no responsibility for any losses incurred by the customers or users or any third parties arising from any such 
unauthorized use. 
 
9.  This Notice may be periodically updated with the most recent version available at https://www.diodes.com/about/company/terms-and-
conditions/important-notice 
 
 
DIODES is a trademark of Diodes Incorporated in the United States and other countries. 
The Diodes logo is a registered trademark of Diodes Incorporated in the United States and other countries. 
©  2022 Diodes Incorporated. All Rights Reserved. 
 
www.diodes.com 
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