TOSHIBA TB6562ANG/AFG

TB6562ANG/AFG

Dual Full-Bridge Driver IC for Stepping Motors

The TB6562ANG/AFG is a 2-phase bipolar stepping motor driver
that contains DMOS transistors in the output stage. The driver TB6562ANG
achieves high efficiency through the use of low ON-resistance
DMOS transistors and PWM current control circuitry.

Features

2-phase / 1-2-phase / W 1-2-phase excitation

PWM current control

Power supply voltage: 40 V (max)

Output current: 1.5 A (max)

Low ON-resistance: 1.5 Q (upper and lower transistors/typ.)
Power-saving function

SDIP24-P-300-1.78

TB6562AFG

Overcurrent protection: llim = 2.5 A (typ.)

Thermal shutdown

Package: TB6562ANG; SDIP24-P-300-1.78
TB6562ANG; SSOP30-P-375-1.00

SSOP30-P-375-1.00

TB6562ANG/AFG is lead-free (Pb-free) product. Weight:

The following conditions apply to solderability: SDIP24-P-300-1.78: _1 629 (typ.)

*Solderability SSOP30-P-375-1.00: 0.63 g (typ.)

1. Use of Sn-37Pb solder bath
*solder bath temperature = 230°C
*dipping time = 5 seconds
*number of times = once
*use of R-type flux

2. Use of Sn-3.0Ag-0.5Cu solder bath
*solder bath temperature = 245°C
*dipping time = 5 seconds
*number of times = once
*use of R-type flux

This product has a MOS structure and is sensitive to electrostatic discharge. When handling the product,
ensure that the environment is protected against electrostatic discharge by using an earth strap, a conductive
mat and an ionizer. Ensure also that the ambient temperature and relative humidity are maintained at reasonable
levels.

Special care should be taken with the following pins, which are vulnerable to surge current.

Pins with low surge withstand capability:

TB6562ANG: pins 10, 15 TB6562AFG: pins 13, 18
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TOSHIBA TB6562ANG/AFG

Block Diagram

Some functional blocks, circuits, or constants may be omitted or simplified in the block diagram for explanatory purposes.
< TB6562ANG >

GND Vreg SB 0SsC Vce  OUT2A Vce OUT1A OuUT2B Vee OUT1B  GND

G (@ ( @ 6 @ @O ® @ G@ @ .

Eo] =TI i e
i | 15 4@1 | ISF

4%4_%
|

. L

m;J

.
OO ® ©® O @ ® © © ® © @

GND PhaseA X1A X2A  PhaseB X1B X2B VrefA RSA VrefB RSB GND

-
.

»l

Control logic

.
.

Decoder

< TB6562AFG >

GND Vreg 0SsC Vce  OUT2A CC OU 1A OUT2B Vee ouT1B

@ @ O @ @ (» (o @) G @) @16222324
[ s H Yy

Wavef i
ave c::rirrr;;?uarmg # I\E“_ -“% 1 # I\E"_
Thermal \|,
shutdown
Control logic |_ _| ; I_
T /7

Decoder —
| ;;

— ]
QQQQQQQQQQQ78915

GND PhaseA X1A X2A  PhaseB X1B X2B VrefA RSA VrefB RSB

i

»l

=t

2 2007-3-22

Downloaded fronDatasheet.su



TOSHIBA TB6562ANG/AFG

Pin Description

< TB6562ANG >

Pin No. Symbol Functio n Description Remarks
1 GND Ground pin
2 Vreg 5V output pin Connect a capacitor between this pin and the GND pin.
3 SB Standby pin H: start, L: Standby, Built-in pull down resistance of 100kQ (typ.)
4 Phase A [ Rotation direction control pin (Ch. A) Apply a 0 V /5 V signal, Built-in pull down resistance of 100kQ (typ.)
5 X1A Input pin used to set output current level (Ch. A) Apply a 0 V /5 V signal, Built-in pull down resistance of 100kQ (typ.)
6 X2A Input pin used to set output current level (Ch. A) Apply a 0 V /5 V signal, Built-in pull down resistance of 100kQ (typ.)
7 Vce Power supply voltage input pin Vce (opr) =10V to 34 V
8 OUT1A Output pin 1 (Ch. A) Connect to a motor coil pin.
9 VrefA Input pin for external reference voltage (Ch. A)
10 RSA Output current detection resistor connection pin (Ch. A).
11 OUT2A Output pin 2 (Ch. A) Connect to a motor coil pin.
12 GND Ground pin
13 GND Ground pin
14 ouT2B Output pin 2 (Ch. B) Connect to a motor coil pin.
15 RSB Output current detection resistor connection pin (Ch. B)
16 VrefB Input pin for external reference voltage (Ch. B)
17 OouT1B Output pin 1 (Ch. B) Connect to a motor coil pin.
18 Vce Power supply voltage input pin Vce (opr) =10V to 34 V
19 X2B Input pin used to set output current level (Ch. B) Apply a 0 V/ 5V signal, Built-in pull down resistance of 100kQ (typ.)
20 X1B Input pin used to set output current level (Ch. B) Apply a 0 V /5 V signal, Built-in pull down resistance of 100kQ (typ.)
21 Phase B Rotation direction control pin (Ch. B) Apply a 0 V /5 V signal, Built-in pull down resistance of 100kQ (typ.)
22 0SC External capacitor pin for triangular-wave oscillation
23 Vce Power supply voltage input pin Ve (opr) =10V to 34 V
24 GND Ground pin
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< TB6562AFG >
Pin No. Symbol Functio n Description Remarks
1 GND Ground pin
2 Vreg 5V output pin Connect a capacitor between this pin and the GND pin.
. H: start, L: Standby, Built-in pull down resistance of
3 SB Standby pin 100kQ (typ.)
. — . Apply a 0 V/ 5V signal, Built-in pull down resistance

4 Phase A Rotation direction control pin (Ch. A) of 100kQ (typ.)

. Apply a 0 V /5 V signal, Built-in pull down resistance
5 X1A Input pin used to set output current level (Ch. A) of 100kQ (typ.)

. Apply a 0 V/ 5V signal, Built-in pull down resistance
6 X2A Input pin used to set output current level (Ch. A) of 100kQ (typ.)
7 GND Ground pin
8 GND Ground pin
9 GND Ground pin
10 Vce Power supply voltage input pin Vce (opr) =10V to 34 V
11 OUT1A Output pin 1 (Ch. A) Connect to a motor coil pin.
12 VrefA Reference voltage external set pin (Ch. A)
13 RSA Resistance connect pin for detecting output current (Ch. A)
14 OUT2A Output pin 2 (Ch. A) Connect to a motor coil pin.
15 GND Ground pin
16 GND Ground pin
17 ouT2B Output pin 2 (Ch. B) Connect to a motor coil pin.
18 RSB Output current detection resistor connection pin (Ch. B)
19 VrefB Input pin for external reference voltage (Ch. B)
20 ouT1B Output pin 1 (Ch. B) Connect to a motor coil pin.
21 Vce Power supply voltage input pin Vce (opr) =10V to 34 V
22 GND Ground pin
23 GND Ground pin
24 GND Ground pin

. Apply a 0 V /5 V signal, Built-in pull down resistance
25 X2B Input pin used to set output current level (Ch. B) of 100kQ (typ.)

. Apply a 0 V /5 V signal, Built-in pull down resistance
26 X1B Input pin used to set output current level (Ch. B) of 100kQ (typ.)

. — . Apply a 0 V /5 V signal, Built-in pull down resistance

27 Phase B Rotation direction control pin (Ch. B) of 100kQ (typ.)
28 OSC External capacitor pin for triangular-wave oscillation
29 Vce Power supply voltage input pin Vee (opr)=10Vto 34 V
30 GND Ground pin
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TOSHIBA TB6562ANG/AFG

Absolute Maximum Ratings (Ta =25°C)

Charact eristic Symbol Rating Unit
Power supply voltage Vce 40
Output voltage Vo 40 \%
1.5
Output current l0 (Peak) A
(Note 1)
Input voltage Vin -0.2t05.5 \%
Power dissipation P 25 w
P D (Note 2)
Operating temperature Topr -20to 85 °C
Storage temperature Tstg -55 to 150 °C
Junction temperature Tjmax 150 °C

Note 1: Output current may be controlled by excitation mode, ambient temperature, or heatsink.
When designing a circuit, ensure that the maximum junction temperature, T]IMAX = 150°C, is not exceeded
when the IC is used.
Avoid using the IC in abnormal conditions that would cause the Tj to exceed 150°C, even though the heat
protection circuit of the IC will continue to operate in such conditions.

Note 2: When mounted on a board (50 mm x 50 mm x 1.6 mm, Cu area: 50%)

The absolute maximum ratings of a semiconductor device are a set of specified parameter values that must not be
exceeded during operation, even for an instant.

If any of these ratings are exceeded during operation, the electrical characteristics of the device may be irreparably
altered, in which case the reliability and lifetime of the device can no longer be guaranteed.

Moreover, any exceeding of the ratings during operation may cause breakdown, damage and/or degradation in other
equipment. Applications using the device should be designed so that no maximum rating will ever be exceeded under
any operating condition.

Before using, creating and/or producing designs, refer to and comply with the precautions and conditions set forth in
this document.

Operating Range (Ta =-20to 85°C)

Charact eristic Symbol Rating Unit
Power supply voltage Vce 10 to 34 \%
Input voltage Vin Oto5 \%
Vref voltage Vref 05t07.0 \%
PWM frequency fpwm 15t0 80 kHz
Triangular-wave oscillation frequency fosc 45 to 400 kHz
5 2007-3-22
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TOSHIBA TB6562ANG/AFG

Electrical Characteristics (Vcc =24V, Ta=25°C)

Charact eristic Symbol (;irrisutit Test Condition Min Typ. Max Unit
XT1A=XT2A=H, XT1B=XT2B=H
Icc1 — 6.5 10
Output = Open
Supply current — [ XT1A=XT2A=L,XT1B=XT2B=L mA
Icc2 — 7.0 12
Output = Open
Icc3 Standby mode — 2.0 4.0
VINH — 2 — 5.5
Input voltage —
VINL — -0.2 — 0.8 v
Control circuit ;
Input hysteresis
(Note 1) voltage VIN (HYS) — (Target spec.) — 0.4 —
IINH VIN=5V 30 50 75
Input current — pA
IINL VIN=0V — — 5
VINSH — 2.3 — 55
Input voltage —
VINSL — -0.2 — 0.8 v
..« | Input hysteresis
Standby circuit voltage VIN (HYS) — (Target spec.) — 0.4 —
IINSH ViIN=5V 30 50 75
Input current — pA
[INSL ViN=0V — _ 5
I0=02A — 1.5 2.0
Output ON-resistance Ron(U+L) | — Q
lo=15A — 1.5 2.0
IL (U Vcc=40V — — 10
Output leakage current S — pA
IL (L) Vecc =40V — — 10
VF (U) lo=15A — 1.3 2.0
Diode forward voltage — \
VE (L) lo=15A — 1.3 2.0
Internal reference voltage Vreg — |1TmA 4.75 5 5.25 \%
Input current Iref — | Vref=0.5V — 5 10 pA
X1=X2=L
Vref (1/10) — 0.45 0.5 0.55
Vref =5V
Vref circuit i X1=L,X2=H
Current limit )
_ \Y
voltage Vref (1/15) Vref= 5V 0.28 0.33 0.38
X1=H,X2=L
Vref (1/30) — 0.12 0.17 0.22
Vref =5V
Triangular-wave oscillation f _ |lc=47000F 88 110 132 KHz
frequency ose p
Thermal shutdown circuit operating T - (Target spec.) o 160 o c
temperature SD
Note 1: Phase, X1 and X2 pins
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TOSHIBA TB6562ANG/AFG
Truth Tables
< 2-phase excitation > (*) lo: OUT1 - OUT2; + current OUT2 -» OUT1; - current
Phase A Phase B
Input Output Inpu t Output
Phase A X1A X2A Io(A) Phase B X1B X2B Io (B)

H L L 100% H L L 100%
I L[] croow | "R T L 100%
T L0 ] cro0w | T T B L | - 100%
R T T 100% | Lo L] - 100%
1-2-phase excitation >

Phase A Phase B
Input Output Inpu't Output
Phase A X1A X2A Io (A) Phase B X1B X2B lo (B)

H L L 100% H L L 100%
x| Hoo| | 0% | Hoo| T Lo 100% |
D L[ 0] 0% [ Hoo | T Lo 100% |
T L | 0] 00w [ X | Hoo| Hoo| 0% |
T L 0 ] 0w |0 | T L] 100% |
x| Hoo| Ho| o | L | T L] 100% |
' T T 100% | L | T L] 100% |
R T T 100% | x | Hoo| Hoo| 0% |

< W 1-2-phase excitation >
Phase A Phase B
Input Output Input Output
Phase A X1A X2A Io (A) Phase B X1B X2B lo (B)

X H H 0% L L L -100%
om0 Hoo| L 333% | | Lo L L | 100%
om0 L Hoo| 667% | | L L o | -e67%
DT L L | to0% | L Hoo | L | -ssa%
DT L L 0% | x| Hoo| Hoo| 0%
w0 L L 0% | | Hoo | L | 333%
T Hoo| L 383% | H | L Hoo| 66.7%
DT L Hoo| 667% | H | L L 100%
x| Hoo| | % | H | L L 100%
D Hoo| L] 333% | M | L L 100%
D L Hoo| 7% | H | L Hoo| 66.7%
D L L “00% | W | Hoo| L 333%
T L L 0% | x| Hoo | Hoo| 0%
D L L “100% | | L Hoo | L | -ss3%
D L Hoo| 6.7% | I L L o | -e67%
R Hoo| N 333% | | L L L |- 100%
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TOSHIBA TB6562ANG/AFG

Timing Chart s

Timing charts may be simplified for explanatory purposes.

< 2-phase excitation >

100%
o (A) | | | |
-100%
|
I_

100%
10® 4000 l | |
Phase A H | | |

L

H
X1A

L

H
X2A

L

H
Phase B |

L

H
X1B

L

H
X2B

L
(*) lo: OUT1-50UT2; + current OUT2-0UT1; - current

< 1-2-phase excitation >

100%

lo(A) 0%
-100%

100%

lo(B) 0%
-100%

Phase A

X1A

r I —r I r— I

X2A

Phase B

X1B

I —mr I r— T

X2B

L
(*) lo: OUT1-50UT2; + current OUT2-0UT1; - current
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TOSHIBA TB6562ANG/AFG

< W 1-2-phase excitation >

100%

66.7%

33.3%

lo (A) 0%

-33.3%

—66.7%

-100%

100%

66.7%

33.3%

lo(®) 0%

-33.3%
—66.7% 4I—I_’7 “_\—\_

-100%

Phase A

X1A

X2A

Phase B

X1B

X2B

(*) lo: OUT1-50UT2; + current OUT2-0UT1; - current
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TOSHIBA TB6562ANG/AFG

PWM Current Control

The IC enters CW (CCW) mode and short brake mode alternately during PWM current control.

To prevent shoot-through current caused by simultaneous conduction of upper and lower transistors in the output
stage, a dead time is internally generated for 300 ns (target spec) when the upper and lower transistors are being
switched.

Therefore synchronous rectification for high efficiency in PWM current control can be achieved without an off-time
generated via an external input.

Even for toggling between CW and CCW modes, and CW (CCW) and short brake modes, no off-time is required due
to the internally generated dead time.

PWM ON — OFF PWM OFF
t2 =300 ns (typ.) 3

Vece

RS

PWM OFF — ON
t4 = 300 ns (typ.)
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TOSHIBA

TB6562ANG/AFG

Constant current regulation

When VRs reaches the reference voltage (Vref), the IC enters discharge mode. After four clock signals are
generated from the oscillator, the IC moves from discharge mode to charge mode.

Vref

e

WV

AN

VRs

v | e e
Vref 4 0O
VRS —,
Discharge 1 Charge Discharge f
GND
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TOSHIBA TB6562ANG/AFG

Transition from charge mode to discharge mode
If VRs > Vref after four clock signals in charge mode, the IC again enters discharge mode. After a further
four clock signals in discharge mode, VRs is compared with Vref. If VRs < Vref, the IC operates in charge
mode until VRs reaches Vref.

0osC
e O O I
clock ) )
Vref
VRs
00
Discharge Discharge Charge
Charge
GND

Transition from discharge mode to charge mode
Even when the reference voltage has risen, discharge mode lasts for four clock signals and is then toggled
to charge mode.

0SsC

e | ] [ B Y R T

4

Vref VRs

Discharge Charge Discharge

GND

Timing charts may be simplified for explanatory purposes.

Internal os cillat ion fr equency (fosc)

The internal oscillation frequency is approximated by the formula below:

f osc=1/(0.523 x (Cosc x 3700 + Cosc x 600)).

12 2007-3-22
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TOSHIBA TB6562ANG/AFG

Reference V oltage Generator

The current value at 100% is determined by applying voltage at the Vref pin.
The value can be calculated as follows: 1o (100%) = Vref x 1/10 x 1/RS[A] (X1 = X2 =L)

Control t
circuit X1

Decoder

110
115
1/30

Thermal Shut dow n Circuit (TS D)

The IC incorporates a thermal shutdown circuit. When the junction temperature (Tj) reaches 160°C (typ.), the output
transistors are turned off.
After 50 ps (typ.), the output transistors are turned on automatically.
The IC has 40°C temperature hysteresis.
TSD = 160°C (target spec)
ATSD = 40°C (target spec)

Overcurrent Protection Circuit (ISD)

The IC incorporates an overcurrent protection circuit to detect voltage flowing through the output transistors. The
overcurrent threshold is 2.5 A (typ.).

Currents flowing through the eight output transistors are monitored individually. If overcurrent is detected in at least
one of the transistors, all transistors are turned off.

The IC incorporates a timer to count the 50 ps (typ.) for which the transistors are off. After the 50 us, the transistors are
turned on automatically. If an overcurrent occurs again, the same operation is repeated. To prevent false detection due to
glitches, the circuit turns off the transistors only when current exceeding the overcurrent threshold flows for 10 ps or
longer.

Output current

Not detected

The target specification for the overcurrent limiter value (overcurrent threshold) is 2.5 A (typ.), and varies in a range
from approximately 1.5 Ato 3.5 A.

These protection functions are intended only as a temporary means of preventing output short circuits or other
abnormal conditions and are not guaranteed to prevent damage to the IC.

If the guaranteed operating ranges of this product are exceeded, these protection features may not operate and some
output short circuits may result in the IC being damaged.

The overcurrent protection feature is intended to protect the IC from temporary short circuits only.

Short circuits persisting over long periods may cause excessive stress and damage the IC. Systems should be
configured so that any overcurrent condition will be eliminated as soon as possible.

13 2007-3-22
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TOSHIBA TB6562ANG/AFG

Application Circuit

The application circuit below is for reference only and requires thorough evaluation at the mass production design stage.
In furnishing this example of an application circuit, Toshiba does not grant the use of any industrial property rights.

(Note 2) (Note 4)  (Note 1)
5V >
N
18 A? IS
10
VbD Vreg Vee  Vee  Vee
PORT1 ———(3)|sB OUT1A
Stepping
PORT2 —>——(4)|Phase A OUT2A motor
PORT3 —>—(5)| XA1
RSA
PORT4 ——(6|XA2
PORTS @ Phase B TB6562ANG/AFG
PORT6 —>——(26] XB1 OUT1B
PORT7 ——25]XB2
ouT28B
PORTS8
RSB (18
onp TORTO VrefA Vref8 GND p
J7 12 19 7.8,9, 15, 16, 22, 23 24, 30
DAC output signal
N
o
<
;o
Note 1: A power supply capacitor should be connected between Vcc and RSA (RSB), and as close as possible to

the IC.
Note 2: C2 and C3 should be connected as close as possible to S-GND.

Note 3: In powering on, set the IC as follows:
SB = Low (standby mode)
or
XA1 = XA2 = XB1 = XB2 = High (current value = 0%)

Note 4: When the Vref is being changed, a DAC output can be connected directly to the Vref pin.

Note 5: The V¢ pins (pin 10, pin 21, pin 29) should be shorted externally.

Note 6: Connect the capacitor C4 to the Vref to reduce the switching noise.
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TOSHIBA TB6562ANG/AFG

Packag e Dimensions

SDIP24-P-300-1.78 Unit : mm

24 13
I O Y o e Y I A I B .
bk
¥
1]
T T J I J I JLJ LI JLILILI] )
1 12
22.5MAX .
. 22.010.2
C\! 3
<
gl =
@ o
<y
z P
f = 3
w o
o
1.221TYP 1.040.1 ‘ ‘ 0.46+0.1
LR RANN — .. 0.18
|1.778|
Weight: 1.62 g (ty p.)
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TOSHIBA

TB6562ANG/AFG

S50P30-P-375-1.00

HnnanRAARAARARE — 7

O

’

7.520.2

(I -
1
==

EERLEERERY

0.7TYF 10.4*‘0.1 m

[1.0]

15, 9MAX

15.4+0.2

10,7+0.3

Unit : mm

9.53
(375mi)

ol
: -8

:‘E_ g7

b ¥
Eg g_l_

i} _0.92+0.2

L=

Weight: 0.63 g (ty p.)
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TOSHIBA TB6562ANG/AFG

Notes on Content s

1. Block Diagrams
Sone of the functiond blocks, circuits,or canstantsin the Hodk diagram may be omitted or sinplified
for exdamatory purposes.

2. Equivalent Circuit s
The equvalent circut diagrams may be sinplified or sone parts of hem may be onitted for
explanatory purmses.

3. Timing Chart s
Timing chars may be sinplifiedfor explanatory puposes.

4. Application Circuit s
The appication circuts shown in thisdocunent are provded for referencepurposes onl. Thoroud
evaluation isrequired,eedally at the mass prodation desgn stace.
Toshiba aes not grantany license 0 any industial property rights by preiding these eanples of
apgdication drcuits.

5. Test Circ uits
Comporentsin the est circuits are usd anly to dotain ard corfirm the desice charaaristics. These
cormponents and circits are rot guaranteed D prevent malfunction or failure from ocairring in the
apdication equipnent.

IC Usage Considerations
Notes on handling of ICs

[1] The absdute maximum rathgs of a seniconducta device are a set of ratings dh must notbe
exeeded, even for a noment. Do ot exceed ary of thes ratirgs.
Exceeding the ratng(s) may cau® the device breskdown, danmage or deterioraton, andmay resut
injury by explogon or conbustion.

[2] Usean gpraooriate power suppy fuse b ensue thda alarge curent does mt continuousy flow in
case of over current and/or IQlfae.The ICwill fully break dwn when usé under comlitions tha
exceed its alBolute maximum ratings when thewiring is routd inpropery or when ax abnornal
pulse nase occurs fom the wring or load, causng a lage arrent b continwusly flow ard the
bred&kdown @an lead snoke or gnition. To minimize the &ects of the fow o a larg curent in cas
of breakdwn, approprate setthgs,such as fuse pacity fusing time and isertion cirait location,
are requied.

[3] If your design indudes an iductve load suchas a notor coil, incorporate aprotecion drcuit into
the design  prevent device malfundion or breekdown causd by the curent resilting from the
infrush curent at paver ON or the regative curent resuling from the ba& electromotive force at
power OF. IC breakdown may causenjury, smoke or ignition.

Use a stald power suply with ICs with builtin protedion functions. If the power suppl is
unstalbe, the protection function may not operat, causimg IC breakdown. IC brealdown may cause
injury, snoke or gnition.

[4] Do notinsert deices in the wiongorientation or incorrectly.
Make sure hat the msitive and regative terminals of paver sipplies ae coxneced poperly.
Othemise, the currentor power consunption may exeeal the absolte maximum rating, and
exceeding the ratng(s) may caug the device breakdown, damage or deterioraton, andmay resut
injury by exploson or conbustion.
In addiion, do not us any devie tha is appliedthe currentith inseting in the wongorientation
or incorrecly even just ane time.

17 2007-3-22
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TOSHIBA TB6562ANG/AFG

Point s to remember on handling of ICs

(1) Over current Pretcton Circlit

Over currentprotecton circuits (efered to as cuent limiter circuits) donot neessaily protect
ICs under H circunstanceslf the Ower current potection ciraits operae aganst the @er current,
clear theover currenstatus immediately.

Depending on the method of useandusagecorditions, such as»cesdng ab®lute maximum ratings
can caues the over curent potection ciraiit to not operae propery or IC breakdown before
operaion. In addtion, depending an the nethod of use ard usa@ coritions, if over curent
coninues toflow for a lorg time after operaion, the IC may generate heat resulting in brealdown.

(2) Thermal Shutdown Gircuit
Thermal shtdown circuts do rot necessarily mtect ICs uncer al circunstances.If the thermal
shutdavn circuits @erate aainst the over temperaure, clear the heat gereration stats
immediatdy.
Depending on the method of useandusagecorditions, such as»cesdng ab®lute maximum ratings
can cause #hthernal shutdown circut to not operate poperly or IC breakdown before operaion.

(3) Heat Radation Design
In using an IC with large current flow such as power amp, reglator or diiver, plea® desgn the
device so tha heat is apropriately radiated, na to exeed the specifed junction tenperature (T)
at any time and condition. These ICs generate heat even during normal use. An inadequate IC heat
radiation deggn can lead to deea® in IC life, ddaerioration of IC charaaristics or IC breattown.
In addtion, pleasedesgn the dvice taking into consderate te dfect of IC heat radiation with
petipherd canporents.

(4) Back-EMF
When amotor rotates in the revese direcion, sopsor slows down abruptjya airrent flow ba& to the motos
power supplydue to theeffect of backEMF. If the aurrent sink apability of the power supplyis smal, the
device's motorpowersupplyand output pis midht be eyosed to onditions beynd maxmum mtings. To avoid
this problem, take the effeof back-EM- into consideration in system design.
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TOSHIBA TB6562ANG/AFG

RESTRICTIONS ON PRODUCT USE

070122EBA_R6

¢ The information contained herein is subject to change without notice. 021023 D

e 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. 021023_A

e 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. 021023_B

e The products described in this document shall not be used or embedded to any downstream products of which
manufacture, use and/or sale are prohibited under any applicable laws and regulations. 060106_Q

e 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 patents or other rights of
TOSHIBA or the third parties. 070122_C

¢ Please use this product in compliance with all applicable laws and regulations that regulate the inclusion or use of
controlled substances.
Toshiba assumes no liability for damage or losses occurring as a result of noncompliance with applicable laws
and regulations. 060819_AF

¢ The products described in this document are subject to foreign exchange and foreign trade control laws. 060925_E
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