
TB6551FG Usage Considerations 

 

TB6551FG Usage Considerations 
 

TB6551FG is a three-phase full-wave brushless motor controller with sine-wave current. It is for a fan motor. It 
can not be applied to the motor which changes the rotation direction between forward and reverse. 
 

1. Power Supply Voltage 
Power supply voltage usage range 

Characteristic Symbol Operating Voltage Range Unit 

Power supply for control block VCC 6 to 10 V 

 

2. Control Inputs (RES, CW/CCW, Ve, LA, OS and Td) 
(1) Input method 

When VCC is switched off, the RES, CW/CCW, OS, Ve, and Td input signals should be open or low, until 
VCC has settled. 

 
(2) Ve and LA input 

If the input voltage exceeds Vrefout, this voltage is clamped to a 5 V (typ.) level (= Vrefout)  
Input voltage should be less than VCC. 

 

3. Oscillation Circuit 
(1) Operating oscillation range 

Characteristic Symbol Operating Range Unit 

Oscillation frequency fosc 2 to 8 MHz 

 
(2) Recommended oscillator 

Ceramic Oscillator: CSTLS4M19G56-B0 (Murata manufacturing Co. Ltd)  
Ceramic Resonator: FCR4.19MC5 (TDK Corporation) 

 
(3) Connection 

Place the oscillator’s GND as close as possible to the IC’s S-GND pin. 
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4. Application Circuit (example for motor voltage of ≤ 18 V) 
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(1) Capacitors for power supply 

Connect capacitors between VCC and GND, and between VM and GND as near the IC as possible. 
 

Recommended values 

Characteristic Recommended Value Remarks 

10 μF to 33 μF Electrolytic capacitor 
Between VCC and GND: C1 

0.001 μF to 0.22 μF Ceramic capacitor 
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(2) Capacitor for Vrefout 
 

Recommended values 

Characteristic Recommended Value Remarks 

Between Vrefout and GND: C3 0.1 μF to 1.0 μF Ceramic capacitor 

 
To prevent parasitic oscillation, connect a capacitor to Vrefout. Place the negative side of the capacitor as 

close as possible to the IC’s S-GND. Recommended values above are actual values for fan motors of air 
conditioner. So, when the board and the usage environment are different from these conditions, the 
capacitor to stabilize the motor operation changes. Please determine the capacitor by confirming the state 
of Vrefout terminal with an oscilloscope whether the voltage is stabilized under the usage environment. 

 
(3) Filter for hall signal 

The hall input pin is susceptible to noise because it has a high impedance. To prevent malfunction, 
connect a C,R filter to each hall input pin. 

The appropriate values of the C,R filter can vary according to the noise frequency: the resistor should be  
1 kΩ, and the capacitance should be 0.001 μF – 0.1 μF. Connect C,R as near the IC as possible. 

 
(4) Capacitor for RES 

The RES pin is susceptible to noise because it has a high impedance. To prevent malfunction, connect a 
capacitor to the RES pin when necessary. Place the load side of the capacitor as close as possible to the 

IC’s S-GND pin. 
 

(5) Filter for Idc 
The Idc pin includes a 200 kΩ + 5 pF filter. However, connect a C,R filter from the outside to the Idc pin in 

order to prevent this pin from being affected by noise. Determine the C,R filter value by the noise 
frequencies to be filtered. Place the negative side of the capacitor as close as the IC’s P-GND pin. 

 
(6) GND pattern 

Connect the IC’s S-GND and P-GND pins to the signal GND line. Avoid connecting it to the driver’s 
P-GND line (passed through the motor) with a common impedance. 
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(7) Another application (example for 30 V over) 
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5. Operating Temperature Range 
Ta = −30 to 115°C is guaranteed for operation. The high-temperature operation is limited because of the 

usage condition for IC setting. The acceptable loss differs for each package, thereby changing the operating 
temperature range. 

 
Calculate the Pd value (W) by the equation below. 

 
Pd = VCC × ICC + (VCC − Vrefout) × Irefout + Iout × (Vout (H) + Vout (L)) × 2 

 
For board installation, Rth (j-a) = 139°C/W (50 × 50 × 1.6 mm: Cu30%) 
The acceptable ambient temperature (max) is Ta = 150°C − (Pd × 139°C/W) 
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6. Others 
• About FG & REV function 

If there is the input of the Hall signal, FG and REV terminal always output it. It is necessary for VCC 
power supply and Reset to be High. 

 
• About sine wave drive or square wave drive 

A change of sine wave drive and square wave drive is controlled with a hall signal and CW/CCW 
terminal. 

 

The condition that Motor driven a sine wave 

In case of CW = Low: A motor drives it with a sine wave When a hall signal was input by the following 
timings 

Hu
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Hw

(5 Hz over) 

 

 

 

 

 
In case of CW = High: A motor drives it with a sine wave When a hall signal was input by the following 

timings 

Hu
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(5 Hz over) 

 

The condition that Motor driven a Square wave 

In case of CW = Low: A motor drives it with a square wave When a hall signal was input by the 
following timings 
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(5 Hz over or less)

 
In case of CW = High: A motor drives it with a square wave When a hall signal was input by the 

following timings 

Hu
Hv
Hw

(5 Hz over or less)
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RESTRICTIONS ON PRODUCT USE 
• Toshiba Corporation, and its subsidiaries and affiliates (collectively “TOSHIBA”), reserve the right to make changes to the information 

in this document, and related hardware, software and systems (collectively “Product”) without notice. 

• This document and any information herein may not be reproduced without prior written permission from TOSHIBA. Even with 
TOSHIBA’s written permission, reproduction is permissible only if reproduction is without alteration/omission. 

• Though TOSHIBA works continually to improve Product’s quality and reliability, Product can malfunction or fail. Customers are 
responsible for complying with safety standards and for providing adequate designs and safeguards for their hardware, software and 
systems which minimize risk and avoid situations in which a malfunction or failure of Product could cause loss of human life, bodily 
injury or damage to property, including data loss or corruption. Before creating and producing designs and using, customers must also 
refer to and comply with (a) the latest versions of all relevant TOSHIBA information, including without limitation, this document, the 
specifications, the data sheets and application notes for Product and the precautions and conditions set forth in the “TOSHIBA 
Semiconductor Reliability Handbook” and (b) the instructions for the application that Product will be used with or for. Customers are 
solely responsible for all aspects of their own product design or applications, including but not limited to (a) determining the 
appropriateness of the use of this Product in such design or applications; (b) evaluating and determining the applicability of any 
information contained in this document, or in charts, diagrams, programs, algorithms, sample application circuits, or any other 
referenced documents; and (c) validating all operating parameters for such designs and applications. TOSHIBA ASSUMES NO 
LIABILITY FOR CUSTOMERS’ PRODUCT DESIGN OR APPLICATIONS. 

• Product is intended for use in general electronics applications (e.g., computers, personal equipment, office equipment, measuring 
equipment, industrial robots and home electronics appliances) or for specific applications as expressly stated in this document. 
Product is neither intended nor warranted for use in equipment or systems that require extraordinarily high levels of quality and/or 
reliability and/or a malfunction or failure of which may cause loss of human life, bodily injury, serious property damage or serious public 
impact (“Unintended Use”). Unintended Use includes, without limitation, equipment used in nuclear facilities, equipment used in the 
aerospace industry, medical equipment, equipment used for automobiles, trains, ships and other transportation, traffic signaling 
equipment, equipment used to control combustions or explosions, safety devices, elevators and escalators, devices related to electric 
power, and equipment used in finance-related fields. Do not use Product for Unintended Use unless specifically permitted in this 
document. 

• Do not disassemble, analyze, reverse-engineer, alter, modify, translate or copy Product, whether in whole or in part. 

• Product shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any 
applicable laws or regulations. 

• The information contained herein is presented only as guidance for Product use. No responsibility is assumed by TOSHIBA for any 
infringement of patents or any other intellectual property rights of third parties that may result from the use of Product. No license to 
any intellectual property right is granted by this document, whether express or implied, by estoppel or otherwise. 

• ABSENT A WRITTEN SIGNED AGREEMENT, EXCEPT AS PROVIDED IN THE RELEVANT TERMS AND CONDITIONS OF SALE 
FOR PRODUCT, AND TO THE MAXIMUM EXTENT ALLOWABLE BY LAW, TOSHIBA (1) ASSUMES NO LIABILITY 
WHATSOEVER, INCLUDING WITHOUT LIMITATION, INDIRECT, CONSEQUENTIAL, SPECIAL, OR INCIDENTAL DAMAGES OR 
LOSS, INCLUDING WITHOUT LIMITATION, LOSS OF PROFITS, LOSS OF OPPORTUNITIES, BUSINESS INTERRUPTION AND 
LOSS OF DATA, AND (2) DISCLAIMS ANY AND ALL EXPRESS OR IMPLIED WARRANTIES AND CONDITIONS RELATED TO 
SALE, USE OF PRODUCT, OR INFORMATION, INCLUDING WARRANTIES OR CONDITIONS OF MERCHANTABILITY, FITNESS 
FOR A PARTICULAR PURPOSE, ACCURACY OF INFORMATION, OR NONINFRINGEMENT. 

• Do not use or otherwise make available Product or related software or technology for any military purposes, including without limitation, 
for the design, development, use, stockpiling or manufacturing of nuclear, chemical, or biological weapons or missile technology 
products (mass destruction weapons). Product and related software and technology may be controlled under the Japanese Foreign 
Exchange and Foreign Trade Law and the U.S. Export Administration Regulations. Export and re-export of Product or related software 
or technology are strictly prohibited except in compliance with all applicable export laws and regulations. 

• Please contact your TOSHIBA sales representative for details as to environmental matters such as the RoHS compatibility of Product. 
Please use Product in compliance with all applicable laws and regulations that regulate the inclusion or use of controlled substances, 
including without limitation, the EU RoHS Directive. TOSHIBA assumes no liability for damages or losses occurring as a result of 
noncompliance with applicable laws and regulations. 
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