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 TOSHIBA BiCD Integrated Circuit  Silicon Monolithic 

T B 6 5 9 0 F T G 
Dual DC Motor Driver 
 
 
 
 
 
 
 
 
 
 
 
Features 
• Supply voltage ； VM=6V（Max.） 
• Output current ； Iout=0.5A (Max) 
• Low ON resistor； 1.5Ω (Upper + Lower sides coumpounded, typical values for VM≧5V) 
• Standby function（Power save） 
• CW／CCW／Short brake／Stop modes 
• Built-in thermal shutdown circuit（TSD）+ Low-voltage detection circuit 
• Employs a small-shaped layout package（VQON16：0.5mm pitch） 
• Adapted to lead-free layout 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
※This product makes use of MOS-structure components and therefore is highly sensible to static electricity, and as such it is 
strongly recommended to employ earth-grounding or an isolating mat when handling the product. Furthermore, the user is 
strongly advised to remove any ionizing apparel and to take great care of the temperature and humidity. 

 
 
 
 
 

• 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 products described in this document are subject to the foreign exchange and foreign trade laws.. 
• The information contained herein is presented only as a guide for the applications of our products. No responsibility is assumed by 

TOSHIBA CORPORATION for any infringements of intellectual property or other rights of the third parties which may result from 
its use. No license is granted by implication or otherwise under any intellectual property or other rights of TOSHIBA 
CORPORATION or others. 

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

980508TBA1 

Weight 
P-VQON16-P-0303-0.50: 0.01g (typ.) 

Temporary 
Specifications 

The TB6590FTG is a Dual DC motor driver IC making use 
of LDMOS components. 
4 modes – namely CW, CCW, Short brake and Stop – can 
be selected depending on the two input signals IN1 and 
IN2. 

Solder has been checked for under the following conditions: 
(1) When using Sn-63Pb solder: 

Solder temperature 230℃, dip time 5 seconds (one dip), R type ( Uses flux) 
(2) When using Sn-3.0Ag-0.5Cu solder: 

Solder temperature 245℃, dip time 5 seconds (one dip), R type ( Uses flux) 
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Block diagram 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Pin table 
 

Pin 
NO. Symbol Characteristics Remarks 

1 BIN2 Input B2 ・TTL level inter face compatible 
・200kΩ pull-down at internal 

2 VM2 VM supply2 VM(opr.)=2.2V~5.5V 
3 NC Non Connection  
4 BO2 Output B2  
5 PGND2 Power GND2  
6 BO1 Output B1  
7 AO2 Output A2  
8 PGND1 Power GND1  
9 AO1 Output A1  

10 VM1 VM supply1 VM(opr.)=2.2V~5.5V 
11 AIN2 Input A2 
12 AIN1 Input A1 

・TTL level inter face compatible 
・200kΩ pull-down at internal 

13 GND Small signal GND  
14 STBY Standby signal input “L”=standby  /  200kΩ pull-down at internal 
15 Vcc Vcc supply Vcc(opr.)=2.7V~5.5V 

16 BIN1 Input B1 ・TTL level inter face compatible 
・200kΩ pull-down at internal 
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Maximal values （Ta=25℃） 
 
 
 
 
 
 
 
 
 
 
 
 
    
 
 
 
 

Note： When operating above Ta=25℃, for each 1℃ a decrease of 2.2mW is to be expected. 
 
 
Allowed operating values  （Ta=-20～85℃） 

 
 
 
 
 
 
 
 

 Symbol Value Unit Remarks 
VM 6  Supply 

voltage Vcc 6 
Ｖ 

 
Input 

voltage VIN -0.2～6 Ｖ AIN1, AIN2, BIN1, BIN2, STBY Pins 

Output 
voltage Vout 6 Ｖ AO1, AO2, BO1, BO2 Pins 

Output 
current Iout 0.5 Ａ  

Allowed loss PD 0.275 Ｗ See below note 
Operating 

temperature Topr -20～85 ℃  

Storage 
temperature Tstg -55～150 ℃  

 Symbol Min. Typ. Max. Unit 

Vcc 2.7 3 5.5 V 
Supply voltage 

VM 2.2 5 5.5 V 
Output current Iout --- --- 0.4 A 

PWM frequency fPWM --- --- 200 ｋＨｚ 
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H-SW Control Function 
 

Input Output 

IN1 IN2 STBY OUT1 OUT2 
Function mode 

Ｈ Ｈ Ｈ Ｌ Ｌ Short brake 

Ｌ Ｈ Ｈ Ｌ Ｈ ＣＣＷ 

Ｈ Ｌ Ｈ Ｈ Ｌ ＣＷ 

Ｌ Ｌ Ｈ 
ＯＦＦ 

(High impedance) 
Stop 

Ｈ／Ｌ Ｈ／Ｌ Ｌ 
ＯＦＦ 

(High impedance) 
Stanbdby 

 
H-SW Operation Outline 
 
・To prevent current penetration when switching between modes, the dead times t2 and t4 have been settled.  
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Electrical characteristics  （Except when indicated otherwise, Vcc=3V, VM=5V, Ta=25℃） 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Symbol Measurement conditions Min. Typ. Max. Unit 

Icc STBY=Vcc --- (0.3) (0.6) ｍＡ 
Icc(STB) --- --- 10 Supply voltage 
IM(STB) 

STBY=0V 
--- --- 1 

μＡ 

VIH  2 --- Vcc+0.2 Control input voltage 
VIL  -0.2 --- 0.8 

Ｖ 

IIH VIN=3V 5 15 25 Control input current 
IIL VIN=0V --- --- 1 

μＡ 

VIH(STB)  2 --- Vcc+0.2 Standby input voltage 
VIL(STB)  -0.2 --- 0.8 

Ｖ 

IIH(STB) VIN=3V 5 15 25 Standby input current 
IIL(STB) VIN=0V --- --- 1 

μＡ 

Output saturation voltage Vsat(U+L) Io=0.2A --- (0.5) (0.7) Ｖ 
IL(U) VM=Vout=6V --- --- 1 Output saturation current 
IL(L) VM=6V,Vout=0V -1 --- --- 

μＡ 

VF(U) --- 0.9 --- Diode forward voltage 
VF(L) 

IF=0.4A 
（not tested） --- 0.9 --- 

Ｖ 

Low-voltage detection UVLD --- 2.2 --- 

Return voltage UVLC 
（not tested） 

--- 2.4 --- 
Ｖ 

Thermal shutdown 
temperature TSD --- 170 --- 

Thermal shutdown 
hysteresis △TSD 

（not tested） 
--- 20 --- 

℃ 

tr --- 10 --- 

tf --- 10 --- 

tPLH --- 50 --- 
Response characteristics 

tPHL 

RL=100Ω 
（not tested） 

--- 50 --- 

Penetrating current 
prevention time tdead （not tested） --- 100 --- 

ｎｓ 
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An example of application circuit 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Note: Please connect the noise-absorbing condensers C1, C2, C3, C4 the closest you can to the IC pins. 
 
 

※ Warning： Please keep in mind the risk of discrepancy or breakdown of the supply pins 

(Vcc,VM)～GND and the output pins due to power overload in case of earth-grounding, short-circuit.  
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External view diagram 
 
  P-VQON16-P-0303-0.50                           Unit: mm 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Weight: 0.01 g (Typ.) 
 
Note：The バリ of the side part of the package is set to 0.15Max according to the projected length of the package 
upper part.  
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 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. 
 The information contained herein is presented only as a guide for the applications of our products. No responsibility is 

assumed by TOSHIBA CORPORATION for any infringements of intellectual property or other rights of the third parties which 
may result from its use. No license is granted by implication or otherwise under any intellectual property or other rights of 
TOSHIBA CORPORATION or others. 

 The information contained herein is subject to change without notice. 

000629TBA RESTRICTIONS ON PRODUCT USE 


