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 TOSHIBA Bipolar Linear Integrated Circuit  Silicon Monolithic 

TA7259P,TA7259P(LB),TA7259F 

 
3-Phase Full-Wave Brushless DC Motor Driver IC 
 
 
The TA7259P is a 3−phase Bi−directional motor driver IC. 
It designed for use VCR tape deck, floppy disk and record player 
motor drivers. 
It contains output power drivers, position sensing circuits, control 
amplifier and CW/CCW control circuit. 
We recommend that a Hall-effect sensor be used as a position 
detector with this motor driver IC. 
 
Features 

 
• Wide operating supply voltage range: VCC (opr.) min. = 7 V 
• Forward and reverse rotation is controlled simply by means of 

a CW/CCW control signal fed into FRS 
• High sensitivity of position sensing amplifier  

(VH = 10 mV (typ.) 
• Output current up to ±1.2 A 
• Few external parts required 
• Surge protect diode connected for all input terminals 
• Recommend to use TOSHIBA Ga−As hall sensor “THS” series 

 

 
 TA7259P 

 
 TA7259P (LB) 

 
 TA7259F 

 
 

Weight 
HDIP14−P−500−2.54A: 3.00 g (typ.) 
HSOP14−P−2.54: 3.00 g (typ.) 
HSOP20−P−450−1.00: 0.79 g (typ.) 
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Block Diagram 

 

 
 
Pin Function 

Pin No. 

P Type F Type 
Symbol Function Description 

1 1 Hb + b−phase Hall Amp. positive input terminal 

2 2 Hb − b−phase Hall Amp. negative input terminal 

3 3 Hc + c−phase Hall Amp. positive input terminal 

4 5 H − c−phase Hall Amp. negative input terminal 

5 10 RF Output current detection terminal 

6 6 Lc c−phase drive output terminal 

7 11 Lb b−phase drive output terminal 

8 12 VCC Power supply input terminal 

9 13 La a−phase drive output terminal 

10 15 FRS Forward/Reverse/Stop switch terminal 

11 16 VIN − Control Amp, negative input terminal 

12 18 VIN + Control Amp, positive input terminal 

13 19 Ha + a−phase Hall Amp. positive input terminal 

14 20 Ha − a−phase Hall Amp. negative input terminal 

Fin Fin GND GND terminal 

*: 4-, 7-, 8-, 9-, 14-and 17-pin for F type are NC. 
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Input/Output Characteristics 

 
 

VNF is a voltage drop across the RF. 
To be specific, let IL be a coil current in a star connection. VNF = RF · IL. 
See the following schematic diagram. 
 

 
 

Connecting the inputs (VIN+ and VIN- pins) directly to each other or satisfying “V at pin 11 ≥ V at pin 12” 
makes the rotation torque zero. This state can be attained also by applying a specified voltage to the FRS 
input (FRS pin) or opening this input. This method is advantageous because it only requires less current than 
the former. 

 

Zero torque Rotation 
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Function 

Position Sensing input Coil Output 
FRS 

Ha Hb Hc La Lb Lc 

1 0 1 H L M 

1 0 0 H M L 

1 1 0 M H L 

0 1 0 L H M 

0 1 1 L M H 

L 

0 0 1 M L H 

1 0 1 L H M 

1 0 0 L M H 

1 1 0 M L H 

0 1 0 H L M 

0 1 1 H M L 

H 

0 0 1 M H L 

1 0 1 

1 0 0 

1 1 0 

0 1 0 

0 1 1 

M 

0 0 1 

High impedance 

Note: In the above table, “1” for the Hall-effect device inputs means that the positive-side input of each Hall-effect 
device is supplied with a voltage at least +10 mV higher than that for the negative-side input. “0” means that 
the negative-side input is supplied with a voltage at least +10 mV higher than that for the positive-side input. 
Certainly in this case, the DC voltage potential must be within the in-phase voltage range of the Hall-effect 
device inputs. 
“H”, “M”, and “L” for the outputs mean, respectively, VCC − VSAT1, ∼ − VCC/2, and VSAT2. “L”, “H”, and “M” 
for the FRS inputs mean that voltages within, respectively, the VF, VR, and VS ratings are applied. 
Make these measurements when the circuit is made operating by applying necessary voltages to the control 
inputs (VIN+ and VIN−). 
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Inputting Control Signals 

Usually, control voltages in proportion or (in reverse proportion) to rotation speeds, such as F/V converter 
outputs, are applied to the stage preceding the TA7259P separately or in a differential manner. 

The TA7259P's gain from its control to its output (RF pin) is 15 as stated in the rating table. Reducing the 
gain through negative feedback (NF) can improve the W/F and other characteristics. 

Following is an example of applying NF. 
The DC voltages (VIN+ and VIN−) of the control inputs (VIN+ and VIN- pins) must be within their ratings 

(2.0 to VCC − 2.5 V) when NF is applied (and also when NF is not applied). If the input DC level or F/V 
conversion output (control output) does not match the inputs of the IC, insert a DC level shifter and attenuator 
before the inputs of the IC. 
 
Figure 1-c is an example of inserting these components. 

 
a)    Positive input 

 

Figure 1-a 

b)    Negative input 

 

Figure 1-b 

 
Figure 1-c 

 
The control signal component is attenuated at R1 and R2 by shifting the DC component level with a Zener 

diode. 
 
 

Input pin Control Input 
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Driving a Hall-Effect Device 

The TA7259P has a wide in-phase voltage range (rated at 2 to VCC − 2.5 V) for the input of a position 
detector (typically Hall-effect sensor), thus making it possible to drive the Hall-effect sensor with either a 
constant current or a constant voltage. 

We recommend Toshiba's Ga-As Hall-effect sensor THS series. 
The Ga-As Hall-effect sensor features high mechanical strengths and a high temperature characteristic, 

compared with the In-Sb Hall-effect sensor. In addition, it is less likely to saturate with respect to magnetism 
and current, compared to the In-Sb Hall-effect sensor. 

Generally, however, the Ga-As Hall-effect sensor might have been difficult to use because of its sensitivity 
being lower than that of the In-Sb Hall-effect sensor. 

In the TA7259P, the sensitivity of the position detector input amplifier has been increased to make it 
possible to use the Ga-As Hall-effect sensor, which has merits in almost every aspect except for sensitivity. Also, 
its offset has been lowered. If the W/F characteristic is low, increasing the Hall-effect device input may have 
effect. (Do not exceed the maximum permissible input, however.) 

 

 

(Refer to the technical data sheet for the Toshiba Ga-As Hall-effect sensor THS series for details.) 
 
 

Method 1 for driving a Hall-effect device 
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Maximum Ratings (Ta = 25°C) 

Characteristics Symbol Rating Unit 

Supply voltage VCC  26 V 

Output current IO 1.2 A 

TA7259P 2.3 

TA7259P (LB) 2.3 Power dissipation 
 (Note) 

TA7259F 

PD 

1.0 

W 

Operating temperature Topr −30 to 75 °C 

Storage temperature Tstg −55 to 150 °C 

Note: No heat sink. 
 
Electrical Characteristics (unless otherwise specified, VCC = 12 V, Ta = 25°C) 

Characteristics Symbol Test 
Circuit Test Condition Min Typ. Max Unit 

ICC1 FRS open 2 4 7 

ICC2 FRS = 5 V 2 5 9 Quiescent current 

ICC3 

1 

VCC = 22 V, FRS = GND 2 5 9 

mA 

Input offset voltage VIO 1 ― ― 40 ― mV 

Residual output voltage VOR 1 VIN −  = VIN + = 7 V ― 0 10 mV 

Voltage gain GV 1 RNF = 2.2 Ω ― 15.0 ― ― 

Upper  VSAT1 2 ― 1.0 1.5 
Saturation voltage 

Lower  VSAT2 2 
IL = 400 mA 

― 0.4 1.0 
V 

Upper  IOC1 ― ― ― 20 
Cut−off current 

Lower  IOC2 ― 
VC = 20 V 

― ― 20 
µA 

Position sensing input sensitivity VH 1 ― ― 10 ― mA 

Maximum position sensing input 
voltage VH MAX. 1 ― ― ― 400 mVp−p 

Position CMRH 1 ― 2.0 ― VCC − 2.5 
Input operating voltage 

Control CMRC 1 ― 2.0 ― VCC − 2.5 
V 

CW VF 1  ― 0 0.4 

STOP VS 1 ― 2.5 3.0 3.5 Rotation control input 
voltage 

CCW VR 1 ― 4.5 5.0 5.8 

V 
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Test Circuit 1 

 

 

Test Circuit 2 

 

Control input 

FRS input 
Hall-effect device 

(off when ICC is measured) 

Control input 

Hall-effect device 

Upper-side measurement 
Lower-side measurement 
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Cautions for Using the ICs 

Because a motor driving IC has many high-impedance input pins, such as Hall-effect device input and control 
signal input pins, carries a high current, and is switched, it is susceptible to adverse effect from unwanted 
feedback. 

Because the load of the motor driving IC is inductive, you must be careful to protect it from breakdown due to 
impulses that can occur when it is turned on and off. In addition, when it is used especially with a high supply 
voltage (VCC = 18 V or higher), you must be careful that the output transistor will not be subjected to a voltage 
or current higher than their ratings. 

We recommend that the device be used with a supply voltage of 18 V or lower. If you use it with a higher 
supply voltage, be sure to observe the cautions stated above. 

 
(1)    Points to keep in mind with respect to reliability designs 

i) Do not put the output transistors in the IC into a high-voltage or high-current range (especially 
when the motor is locked, VCC is turned on or off, or the outputs are short-circuited). 

ii) It is desirable to keep the output ringing killer capacitor as low as possible (because the charging or 
discharging current of this capacitor may break an output transistor). If a problem arises, try to 
adjust not only the capacitor value but also the connection point and connection method (delta or 
star) as well as taking an oscillation prevent measure described later and inserting a resistor 
(several ohms to several tens of ohms) in series with the capacitor. 

iii) When mounting the IC on a PC board, be careful to keep its heat sink from stress. Also, finish its 
soldering within several seconds (at 260℃). 

iv) Providing as large a grounding pad as possible for the IC on the PC board to help release heat 
through the heat sink of the soldered IC is an effective method to maintain its reliability. 

 
(2) Points to keep in mind with respect to wiring 

 Observe the following in designing printed circuit patterns in order to prevent parasitic oscillation. 
i) For an output coil current path, use a ground line separate from other circuits, because a high 

current resulting from switching flows through this path. 
Prevent the line of RF pin → RF resistor → ground from working as a common impedance for other 
circuits (this is very important). 
If this is impossible, or oscillation cannot be completely eliminated, connect a capacitor of 0.01 to 0.1 
µF in parallel to the RF. 

 

 
 

Figure 2 

Keep this line from working as a common impedance 
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ii) We recommend that a grounding point for the drive current path of the Hall-effect device be 
separated as much as possible from other paths (especially the output current path). 
If external noise comes into the position detection device, insert a capacitor of 0.05 to 1 µF between 
the positive and negative input pins of each position detection input section. 
If external noise comes into the control input pin, connect a capacitor of 0.001 to 0.1 µF between the 
pin and a ground. 

 

 
 

Figure 3 

 

iii) If oscillation at 5 MHz or higher occurs, connect the capacitors from the coil outputs to a common 
point, and connect a capacitor of 0.01 to 0.1 µF between the common connection point and the RF pin. 
(Figure 4-a) 
Alternatively, connect a capacitor between each coil output and the RF pin in addition to the ringing 
killer capacitor as required. (Figure 4-b) 

 

  
 
 Figure 4-a Figure 4-b 

 
iv) Be sure to connect a supply voltage bypass 

capacitor directly to the VCC pin (pin 8).  
Also do not use a common impedance in 
connecting the bypass capacitor to a ground. 
In addition, capacitor C2 (0.01 to 0.1 µF) may 
take effect. 

 

 
Figure 5 

Keep this line from having a common 
impedance with other circuits. 
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(3) Connecting an output ringing killer capacitor 

We recommend that an output ringing killer capacitor be connected from each coil pin directly to a 
ground. To prevent oscillation and breakdown more securely, you may use the following additional 
methods. 
i) Change the value of the capacitor. 
ii) Use a delta connection (Figure 6-a). 
iii) Connect the capacitor to VCC rather than to a ground (Figure 6-b). In this case, however, be careful 

about breakdown. 
If the voltage or current trajectory goes out of the ASO, it is necessary to insert a resistor in series 
with the capacitor. 

iv) Connect the capacitor to the RF pin. 
v) Insert a resistor in series with the capacitor. (Figure 6-c) 
vi) Combine items i), ii), iii), and iv). 
 

  
 Figure 6-a Figure 6-b 

 

 
 
 Figure 6-c 

Cautions and Other Information    
The output transistor in the IC may break down depending on the value of the output capacitor and the way 

it is connected. To prevent breakdown, find the trajectories of the voltage and current of the output transistor, 
using the test circuit shown below, and make sure that the trajectories are within the ASO. (It is important to 
measure them in a transition of forward rotation → reverse rotation → forward rotation especially when the 
transistor is switched on and off). 

 

 
 Figure 7 

Use a bipolar capacitor 

Current probe 

Current and voltage trajectories 

To the Y-axis terminal 
of an oscilloscope 

It is recommended to 
measure the trajectories 
not only at La but also 
at Lb and Lc. 

To the X-axis terminal 
of an oscilloscope    
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Application Circuit Example 1 

 

 

 

*1: Make Zener diode VZ match the DC level of the control signal input. 
(VZ = 2.5 to 9 V or so. 5 V is recommended if you take the temperature characteristic into account. 
The DC level of the negative control input (VIN- pin) is VZ + RV × IL.) 

*2: The RF value should be determined according to the coil impedance, F/V conversion voltage (control input), 
and the required starting torque. It should be 0.3 to 5 Ω or so. 

*3: If external noise comes into the control input pin, connect this capacitor. 
 

Application Circuit Example 2 

 

Note: Utmost care is necessary in the design of the output line, VCC (VM, VS, VEE) and GND line since IC may be 
destroyed due to short-circuit between outputs, to supply, or to ground. 

 
 

Control input 

Power supply for the 
Hall-effect device 

Switching between forward 
and reverse rotation 
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Package Dimensions 

 
 
Weight: 3.00 g (typ.) 
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Package Dimensions 

 
Weight: 3.00 g (typ.) 
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Package Dimensions 

 
 
Weight: 0.79 g (typ.) 
 

   
   

   
  

https://www.datasheetcrawler.com/
https://www.stockedmro.com/


TA7259P/P(LB)/F 

 17 

 
 

• The information contained herein is subject to change without notice. 

• The information contained herein is presented only as a guide for the applications of our products. No 
responsibility is assumed by TOSHIBA for any infringements of patents or other rights of the third parties which 
may result from its use. No license is granted by implication or otherwise under any patent or patent rights of 
TOSHIBA or others. 

• TOSHIBA is continually working to improve the quality and reliability of its products. Nevertheless, semiconductor 
devices in general can malfunction or fail due to their inherent electrical sensitivity and vulnerability to physical 
stress. It is the responsibility of the buyer, when utilizing TOSHIBA products, to comply with the standards of 
safety in making a safe design for the entire system, and to avoid situations in which a malfunction or failure of 
such TOSHIBA products could cause loss of human life, bodily injury or damage to property. 
In developing your designs, please ensure that TOSHIBA products are used within specified operating ranges as 
set forth in the most recent TOSHIBA products specifications. Also, please keep in mind the precautions and 
conditions set forth in the “Handling Guide for Semiconductor Devices,” or “TOSHIBA Semiconductor Reliability 
Handbook” etc.. 

• The TOSHIBA products listed in this document are intended for usage in general electronics applications 
(computer, personal equipment, office equipment, measuring equipment, industrial robotics, domestic appliances, 
etc.). These TOSHIBA products are neither intended nor warranted for usage in equipment that requires 
extraordinarily high quality and/or reliability or a malfunction or failure of which may cause loss of human life or 
bodily injury (“Unintended Usage”). Unintended Usage include atomic energy control instruments, airplane or 
spaceship instruments, transportation instruments, traffic signal instruments, combustion control instruments, 
medical instruments, all types of safety devices, etc.. Unintended Usage of TOSHIBA products listed in this 
document shall be made at the customer’s own risk. 

• The products described in this document are subject to the foreign exchange and foreign trade laws. 

• TOSHIBA products should not be embedded to the downstream products which are prohibited to be produced 
and sold, under any law and regulations. 

030619EBA RESTRICTIONS ON PRODUCT USE 
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