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 TOSHIBA Bipolar Linear Integrated Circuit  Silicon Monolithic 

TA8411L 
 
Biphase Bipolar Stepper and Push-Pull Driver 
 
 
The TA8411L incorporates drivers for bipolar stepping motors 
(chopper type) and a DC motor driver. Its input section is a serial 
input type and has a shift register with a 12-bit latch. 
Its output section has a push-pull driver that can supply up to 0.6 
A and two sets of 8 bipolar drivers that can supply up to 0.8 A. It 
can control two bipolar stepping motors and one brushed motor or 
solenoid. 
The VM-AB, VM-CD, VM-E and VCC power supply voltages are 
independent of one another, and they can have any voltage 
relationship among them. 
Because the output section incorporates a circuit that can switch 
at high speed, it can support a PWM frequency of up to 200 kHz. 
 
Features 
z CMOS-compatible input level (built-in pull-down resistor) 
z Two built-in biphase, bipolar stepping motor drivers (bipolar driving and chopper type) 
z Built-in push-pull driver 
z Built-in register reset circuit 
z Operating output voltage range: VM = 0 to 27 V 
z Operating supply voltage range: VCC = 4.5 to 5.5 V 
 
 
 
 

 

 
 

Weight: 4.30 g (typ.) 
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Block Diagram 
 

 

Note 1: Capacitance connect to each Power Supply Terminal is required to change to optimum value for noise 
elimination and also required to connect directly to each Power Supply Terminal (VCC, VM1, 2) and the 
corresponding GND Terminal (See Table 1) for stable operations. 

 
Table 1 

GND Power Supply 

Pin (7) (SG) Pin (5) (VCC) 

Pin (23) (PG) Pin (19) (VM−AB) 

Pin (14) (PG) Pin (18) (VM−CD), Pin (9) (VM−E) 

Note 2: Be careful when mounting a heat radiator because the heat sink is grounded via a low resistance. 
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Pin Function 

PIN No. Symbol Functional Description 

1 NF A A channel current detection output terminal. 

2 OUT A OUTPUT A 

3 S−IN Serial signal input terminal. 

4 CK Clock signal input terminal. 

5 VCC Supply voltage terminal for control circuit. 

6 STROBE STROBE signal input terminal. 

7 SG Signal GND terminal. 

8 OSC Internal osc frequency setting terminal. 

9 VM−E E channel power supply input terminal. 

10 OUT E E channel output terminal. (pushpull output) 

11 OUT D  OUTPUT D  

12 NF D D channel current detection output terminal. 

13 OUT D OUTPUT D 

14 PG Power GND terminal. 

15 NF C C channel current detection output terminal. 

16 OUT C  OUTPUT C  

17 OUT C OUTPUT C 

18 VM−CD Supply voltage terminal for C channel D channel. 

19 VM−AB Supply voltage terminal for A channel B channel. 

20 OUT B  OUTPUT B  

21 OUT B OUTPUT B 

22 NF B B channel current detection output terminal. 

23 PG Power GND terminal. 

24 OUT A  OUTPUT A  

 
Pin Connection 
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Input Serial Pulse Train (Pin (3)) and Power Output States 

Serial Input 
Signal Train Control Operation 

1 E2 

2 E1 

DC Motor Control 

Input Output 

E1 E2 E 
Mode 

L L ∞ STOP 

H L H CW/CCW 

L H L Brake 

H H ∞ STOP 
 

3 Vref CD Stepping motor 2 chopping rate control 
(Vref CD) Vref = 0.7 V Typ. (at “H” Mode) 

4 Vref AB Stepping motor 1 chopping rate control 
(Vref AB) = 0.55 V Typ. (at “L” Mode) 

5 D2 

6 D1 

7 C2 

8 C1 

Stepping motor 2 control 
(OUT C, D) 

9 B2 

10 B1 

11 A2 

 

12 A1 

Stepping motor 1 control 
(OUT A, B) 

 
Input Output 

A1 A2 A A  
Mode 

L L ∞ ∞ STOP 

H L H L CW/CCW 

L H L H CCW/CW 

H H ∞ ∞ STOP 

B1, B2 → B, B  
C1, C2 → C, C  
D1, D2 → D, D  are all the same. 

∞: High impedance 
 
Serial I/F Timing Chart 
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Output Stage 1, 2 1/2 Circuit 

 
 
Function (Comp.+ > Comp.−) 

A1 A2 A A  Mode 

L L ∞ ∞ STOP 

H L H L CW/CCW 

L H L H CCW/CW 

H H ∞ ∞ STOP 

∞:  High impedance 

Note 1: In case of Comp.+ < Comp.−, Upper side Power Transistor turned off. 

Note 2: Flywheel diode connects between Output A terminal and GND is required for stable operations. And also 
recommend to connect flywheel diodes other Output terminals for reliable operations. 
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Output Stage 3 

Function  

E1 E2 E Mode 

L L ∞ STOP 

H L H CW 

L H L BRAKE 

H H ∞ STOP 

 

∞: High impedance 

    
Input Stage (CK, S−IN, STROBE)  OSC Stage (OSC) 

  
 
Maximum Ratings (Ta = 25°C) 

Characteristics Symbol Rating Unit 

Supply voltage (motor) VM 30 V 

Supply voltage (control) VCC 5.5 V 

Input voltage VIN 5.5 V 

IO1, IO2 0.8 
Output current 

IO3 0.6 
A 

16.2 (Note 1) 
Power dissipation PD 

2.5 (Note 2) 
W 

Operating temperature Topr −40 to 85 °C 

Storage temperature Tstg −55 to 150 °C 

Note 1: Tc = 85°C 

Note 2: No heat sink 
 

kHz
C4.21
1

=f
OSC

CSO  

COCS : µF 
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Recommended Operation Condition 

Characteristics Symbol Test Condition Min Typ. Max Unit 

Supply voltage (control) VCC ― 4.5 5.0 5.5 V 

Supply voltage (motor) VM ― 21.6 24 26.4 V 

Input voltage VIN ― 0 ― VCC V 

IOUT A, B, C, D ― ― 0.7 
Output current 

IOUT E 
IOUT 

― ― 0.4 
A 

fCK ― ― 1.0 
Clock frequency 

fSTROBE ― ― 1.0 
MHz 

tw CK 500 ― ― 
Clock pulse width 

tw STROBE 500 ― ― 
ns 

Data set up time tsu 250 ― ― ns 

Data hold time tH 250 ― ― ns 

PWM oscillation frequency fPWM 

Ta = 0 to 70°C 
VCC = 5 V 
VM = 24 V 

20 ― 100 kHz 

 
Electrical Characteristics 
Output stage (Ta = 25°C, VCC = 5 V, VM = 24 V) 

Characteristics Symbol Test 
Circuit Test Condition Min Typ. Max Unit 

Operation power supply voltagege VM (opr) ― ― 0 ― 27 V 

IOUT = 0.7 A ― 2.0 2.5 AB 
DC 

VCE (SAT) 
upper 

1 
IOUT = 0.5 A 

Output − VCC 
― 1.8 2.3 

IOUT = 0.7 A ― 1.5 2.0 AB 
CD 

VCE (SAT) 
lower 

1 
IOUT = 0.5 A 

Output − NF 
― 1.3 1.8 

IOUT = 0.5 A ― 1.8 2.3 
E VCE (SAT) 

upper 1 
IOUT = 0.3 A 

Output − VCC 
― 1.7 2.2 

IOUT = 0.5 A ― 1.5 2.0 

Saturation voltage 

E VCE (SAT) 
lower 1 

IOUT = 0.3 A 
Output − NF 

― 1.2 1.7 

V 

IOL−H ― ― 50 
Output leak current 

IOL−L 

2 VCE = 30 V 
― ― 50 

µA 

VF−U ― 1.6 2.0 AB 
CD VF−L 

3 IF = 700 mA Output A to D 
― 1.6 2.0 

VF−U ― 1.5 1.9 
Clamp diode forward voltage 

E 
VF−L 

3 IF = 500 mA Output E 
― 1.7 2.1 

V 

Propagation delay time (ST−OUT) tP 7 ― ― 600 ― ns 
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Small signal stage (Ta = 25°C, VCC = 5 V, VM = 24 V) 

Characteristics Symbol Test 
Circuit Test Condition Min Typ. Max Unit 

Operating supply voltage V(opr) ― ― 4.5 ― 5.5 V 

ICC1 Output off mode ― 26.0 40 

ICC2 Output on mode: 
output stage 1 or 
2 

― 26.0 40 

ICC3 Output on mode: 
output stage 1 
and 2 

― 24.0 37 
Quiescent current 

ICC4 

4 VCC = 5 V 
output open 

Output on mode: 
output stage 3 ― 25.0 38 

mA 

“H” level VIN H 3.5 ― VCC 
Input voltage 

“L” level VIN L 

― VCC = 5.0 V CK, S−IN 
STROBE −0.4 ― 1.5 

V 

VIN H = 5.5V ― 55 150 “H” level IIN H 

VIN H = 3.5V ― 35 100 Input current 

“L” level IIN L 

5 VCC = 5.0 V 

VIN L = 1.5V ― 15 50 

µA 

“H” level Vref H Vref IN = “H” 0.6 0.7 0.8 
Vref 

“L” level Vref L 
6 

Tj = − 40~125°C 
COSC = 3300 pF 
RNF = 3.3 Ω 
L = 19.5 mH Vref IN = “L” 0.45 0.55 0.65 

V 

Vref level differential voltage ∆Vref 6 Vref (H) −  Vref (L) ― 0.15 ― V 

Reset voltage VCCR ― ― 3.4 3.9 4.4 V 

PWM oscillation frequency fPWM ― ― 10 ― 200 kHz 

fCK 7 ― ― ― 1.5 
Clock frequency 

fSTROBE 7 ― ― ― 1.5 
MHz 

tCK 7 ― 340 ― ― 
Min. clock width 

tSTROBE 7 ― 340 ― ― 
ns 

Data set up time tSU 7 ― 170 ― ― ns 

Data hold up time tH 7 ― 170 ― ― ns 
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Test Circuit 1  VCE (SAT) Upper, Lower  Test Circuit 2  IOL−H, IOL−L 

Note 1: Set up a mode in such a way that the 
transistor at the output stage is turned on. 

Note 2: Calibrate Output Current becomes 0.5 A (or 
0.7A) with this resistor. 

Note 3: Calibrate Output Current becomes 0.3 A (or 
0.5A) with this resistor. 

Note: Keep the output off by supplying a low level to 
all of the S-IN, CK, and STROBE signal pins. 

 

 
 
 

 
Test Circuit 3  VF−U, VF−L Test Circuit 4  ICC1, 2, 3, 4 

Note: Not to take a GND with any non−connecting Pins. 
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Test Circuit 5  IINH, IINL   Test Circuit 6  Vref−H, Vref−L, ∆Vref 

Note: Hold the state (2 Phase excitation mode) and 
measure. 

 
AC Electrical Characteristic Measurement Waveform 

7-1  CK-S-IN 7-2  STROBE-OUT 
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Note: IM = IM − AB + IM − CD + IM − E 
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Application Circuit 

 

Note 1: We recommend that each NF pin be grounded at only one PG pin separately from the other NF pins. 
Always connect a flywheel diode across the OUT A pin and a ground. It is recommended that a flywheel 
diode be connected also between each of the other output pins and a ground 

Note 2: 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. 
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Package Dimensions 

 
Weight: 4.30 g (typ.) 
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• 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 


