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Ordering number : ENN4944A

Monolithic Digital IC
£B1668,1668M;LB1667, 1667M
SA////WY O Two-Phase Unipolar Drive

Brushless Motor Drivers

Overview Package Dimensiol

The LB1668 Series are 2-phase unipolar drive brushless  unit: mm
motor drivers that feature a wide usable voltage range and  3098B-DIP10
a minimal number of required external components. They
also support the formation of motor lock protection and
automatic recovery circuits.

Functions and Features

e Output protection Zener diodes with variable breakdown

voltages
— When the Z1 and Z2 pins are open: Vo p =57V
— When the Z1 and Z2 pins are shorted: Vo =32 V.
— An external Zener diode can be connected betwg
Z1 and V.

¢ Can support both 12-V and 24-V power supplies by . 0.48
changing an external resistor. : TR SANYO: DIP10S
» Hall elements can be connected directly.
* 1.5-A output current output transistors bui
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O products described or contained herein do not have specifications that can handle
require extremely high levels of reliability, such as life-support systems, aircraft’s
s, or other applications whose failure can be reasonably expected to result in serious
d/or material damage. Consult with your SANYO representative nearest you before using
products described or contained herein in such applications.

B SANYO assumes no responsibility for equipment failures that result from using products at values that
exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges, or other
parameters) listed in products specifications of any and all SANYO products described or contained
herein.

SANYO Electric Co.,Ltd. Semiconductor Company
TOKYO OFFICE Tokyo Bldg., 1-10, 1 Chome, Ueno, Taito-ku, TOKYO, 110-8534 JAPAN
73099TH (OT)/13097HA (OT) No. 4944-1/8



—LB1668,1LB1668M; LB1667, LB1667M

Specifications
Absolute Maximum Ratings at Ta = 25°C
Parameter Symbol Conditions Ratings Unit

Maximum input current lccmax | t<20ms 200 mA
Output voltage Vout '
Output current louT
Output minus current lom
RD/FG influx current IrD/IFG
RD/FG voltage Vro/VEG

LB1667M,1668M: Mounted on a printed ci
Pd max | (20 x 15 x 1.5 mm3, glass epoxy)

LB1667 668

Allowable power dissipation

Operating temperature Topr

Storage temperature Tstg

Allowable Operating Ranges at Ta = 25°C

Parameter Symbol Ratings Unit
Input current range lcc 6.0 to 50 mA
Common-mode input voltage range Viem OtoViy-1.5 \
Electrical Characteristics at Ta = 25°C, Io¢ =
Parameter Ratings Unit
typ max
o 57 60 \
Output limit voltage 33 35 v
0.95 1.2 Vv
Output saturation voltage 1.15 1.5 \
1.4 2.0 \"
V|n voltage 6.7 7.0 \
Amplifier input offset voltage 0 +7.0 mV
Amplifier input bias current nA
RD output saturation voltage 0.1 0.3 \
FG output saturation voltage 0.1 0.3 \"
C outflow current 3.0 3.9 UA
C discharge current 0.31 0.44 0.59 UA
. 0.77 0.8Viy 0.83 v
Comparator input threshold volt 0.42 0.45Vy 0.48 v
Design target value 180 °C
Design target value 40 °C

No. 4944-2/8



+B1668,1LB1668M,-LB1667, LB1667M

Block Diagram and Application Circuit
*LB1667, 1667TM
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—+B1668,1B1668M;LB1667, LB1667M

LB1668M Sample Application Circuits
12-V power supply type

33003
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¢ Circuit for use w

29 [ [ [ [ [5] [5]

VIN RD z2 Z1 o0uT2

LB1668M
IN- IN* C ouT1 GND
1 2| |3 Ii] 5 LE.‘ 7
0.47uF

AQg2a72

No. 4944-4/8



-LB1668,1LB1668M;LB1667, LB1667M

LB1667M Sample Application Circuits
* 12-V power supply type
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* 24-V power supply type
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-LB1668,-LB1668M;LB1667, LB1667M

Design Documentation (See the application circuit diagrams)
1. Power-supply voltage (Vy pin)
The resistor R1 (when V- =12 V R1 =330 €, and when V¢ = 24 R1 = about 1.2 kQ) is inserted between Vyy and
the power supply V¢ pin. When the I~ current is set in the range 6 to 50 mA, the Vy pinavill be regulated to be
6.7 V. Not only does this provide stability with respect to power-supply voltage variatio or kickback, but it
also provides adequate strength to withstand surges.

2. Output transistors (OUT1 and OUT2 pins)
A Zener diodes with the following characteristics is inserted between the collecty
to absorb kickback voltages at 57 V (typical) and provide output protection.

Sustained output voltage : V=65 V minimum (design guarantee)

Output current :Ip =1.5 A maximum
Output saturation voltage : V sat =1.25 V/1.0 A (typical)
Safe operating range Io=1.0A, VoM =57V, t=200 u

3. Output circuit kickback voltage protection (Z1 and Z2 pins)
These ICs support output protection that minimizes kickback ni
absorption method according to the output current and pow:

— When the Z1 and Z2 pins are shorted
The output protection voltage will be 32 V (typical
— When the Z1 and Z2 pins are open
The output protection voltage will be 57 V (t
— With a Zener diode inserted between Z1 and .
This technique handles 120 mm H spe
amounts of heat generated in the IC by di

absorption voltage and

“large output currents and involve large
ng loss in external Zener diodes.

recovers drive and motor turning fro n the load returns to an appropriate level. The lock
detection time is set with the valuk

n): about 0.5 second
ff): about 3 seconds

Regenerative current capacitor
Fan =

N
ir

External transistor

Il

A02975
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+B1668,1B1668M;-LB1667, LB1667M

Automatic Recovery Circuit C-Pin Voltage
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1. While the blades are turning, the capacitor is charged with a cu d C is discharged by
pulses that correspond to the motor speed.
2. When the blades lock, the capacitor is no longer dischar >«capacitor increases. The

output is turned off when that voltage reaches 0.8 x V;

3. When the output is turned off, the capacitor is discl 1). When the capacitor voltage falls
under Vg2, if the lock state is not yet cleared th iter-eonti discharging until Vppy1. (Note that the output is
turned on at this time.) These operations, i.e. it . aptl 3., ar a ton:toff ratio of about 1:6 to protect
the motor.

4. If the lock is cleared at the point the ca - , motor rotation is started by turning the output

on.
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—+B1668,1B1668M;LB1667, LB1667M
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scribed or contained herein stipulate the performance,
ucts in the independent state, and are not guarantees
of the described products as mounted in the customer’s
states that cannot be evaluated in an independent device,

pply high-quality high-reliability products. However, any and all
probability. It is possible that these probabilistic failures could

er property. When designing equipment, adopt safety measures so
ts cannot occur. Such measures include but are not limited to protective

any of applicable local export control laws and regulations, such products must
taining the export license from the authorities concerned in accordance with the

ation may be reproduced or transmitted in any form or by any means, electronic or
iding photocopying and recording, or any information storage or retrieval system,

| information described or contained herein are subject to change without notice due to
> ology improvement, etc. When designing equipment, refer to the “Delivery Specification”
for the SANYO product that you intend to use.

B Information (including circuit diagrams and circuit parameters) herein is for example only; it is not
guaranteed for volume production. SANYO believes information herein is accurate and reliable, but
no guarantees are made or implied regarding its use or any infringements of intellectual property rights
or other rights of third parties.

This catalog provides information as of July, 1999. Specifications and information herein are subject to
change without notice.
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