Ordering number: EN5243

Monolithic Digital IC
LB1694N

SA////WYO 3-phase Brushless Motor Driver

Overview

The LB1694N is a 3-phase brushless motor driver IC that is
ideal for driving DC fan motors in air conditioners, hot-water
supply systems, and the like.

Features

* 3-phase brushless motor driver.
* Withstand voltage: 45 V; output current: 2.5 A.
* Current limiter built in.

* Low-voltage protector circuit built in.
* Thermal shutdown protector built in.
* Hall amplifier with hysteresis built in.
* FG output function.

SANYO : DIP20H

Specifications

Absolute Maximum Ratings at' Fa

Parameter Conditions Ratings Unit
. 10 \
Maximum supply voltage 5 v
Output current : 2.5 A
o Indepéndent IC 2.2 w
Allowable power dissipati — -
bitrarily large heat sink 15.2 w
Operating temperature —20 to +100 °C
-55 to +120 °C
Conditions Ratings Unit
45t05.5 Vv
5to 42 \
AVge/ At | Voo = Vivsp(OFF) point *1 to 0.04 Vius
AVl At | V=0V point*1 to 0.16 Vius
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LB1694N

Electric Characteristics at Ta= 25°C, Ve =5V, Vy
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Ambient temperature, T:

Parameter Symbol Unit
Supply current lcc Forward mA
Output saturation voltage Vosatt v
Vosat2 v
Output leak current l0(leak) 100 LA
Hall amplifier
Input bias current IHB 1 4 UA
Common-mode input voltage Viewm 15 3.2 Vv
range
Hysteresis width AV|N 21 30 37 mV
Input voltage L - H Vs H 5 15 25 mV
Input voltage H — L -25 -15 -5 mV
FG pin (rate pulse output)
Low level output voltage 0.4 \Y
Pull-up resistance 7.5 10 12.5 kQ
F/R operation Forward 0 0.8 \
F/R operation Reverse 4.2 5.0 \'
Current limit operation limite 0.42 0.5 0.6 \
Thermal shutdown operati
temperature P 120 150 €
Hysteresis width 30 °C
Reducgd voltage prpt 35 38 41 v
operation voltage
4.3 4.5
0.4 0.5 0.6
R =33 kQ 30 40 50 HA
R =33 kQ 90 120 150 UA
R =33 kQ 0.3 0.4 0.5 \
R =33 kQ 1.5 2.0 2.5 \
R =33 kQ, C = 4700 pF 58 68 78 Us
R =33 kQ, C = 4700 pF 164 193 222 us

No.5243-2/8



LB1694N

Truth Table
Input F/R control Output FG output
IN1 IN2 IN3 F/R Source — Sink FG1 FG2
L OuUT2 — OUTH1
1 H L H L L
H OUT1 —» OUT2
L OUT3 — OUT1
2 H L L H
H OUT1 — OUT3
- ’
3 H H L
H
L
4 L H L
H
L
5 L H H
H
L
6 L L H
H
F/R
Forward L 00to0.8V
Reverse H 42to50V
Pin Assignment
FG1 FG2 INi- F/R  GND
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LB1694N

Block Diagram and Peripheral Circuit Diagram
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LB1694N

Pin Functions

Pin No. Pin Name Pin Voltage Equivalent Circuit Diagram Pin Function
1 Vee Supplies power to all circuits except output
block.
2 R
3 C
5 OouT1
6 ouT2
7 OuT3
8 RF t detection pin. By inserting
between this pin and GND, the
current is detected as voltage. The
£urrent is limited to a current value set
'RF/Rt (current limit operation).
10 Vm wer supply pin providing output.
11 GND GND for other than output.
The minimum potential of output transistor is
the RF pin voltage.
12 F/R 0.0 V min Forward/reverse control pin.
Ve max
17,18, | IN1*, IN1~ Hall device input pin.
Logic “H” represents IN* > IN™.
15, 16, | IN2*, IN2~
13, 14 | IN3*, IN3~

A04703

404704

Rate pulse output pin 2.
Pull-up resistor built in.
Rate pulse output pin 1.
Pull-up resistor built in.
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LB1694N

1. Hall input circuit

The Hall input circuit is a differential amplifier with hysteresis (30 mV typ). The operating DC level must be within the

common-mode input voltage range (1.5 V to V¢ — 1.8 V). An input level that is at least three times greater than the hysteresis
(from 120 to 160 mVp-p) is recommended to be independent of noise, etc. If the handling capability needs to be considered in
noise evaluation, etc., connect a capacitor (about 0.01 uF) between the Hall inputs IN* and IN". \

2. Protectors

2-1. Reduced voltage protector
If V¢ drops below the prescribed voltage (Viysp), the output transistor on the sink si
malfunction which may occur when V¢ is reduced.

2-2. Thermal shutdown protector
If the junction temperature exceeds the prescribed temperature (Tgp), the outpu
protector prevents the IC from being damaged by heat. Thermal design must
modes than abnormality.

3. FG output circuit

IN1, IN2, and IN3 Hall input signals are composited and wave shaped t S quency as for Hall input,
while FG2 3-fold as many.

4. Forward/reverse controller

No forward/reverse (F/R) switching is assumed to be perform
during motor running period, through current flows to outp
switching be performed when the Vy; power supply is off

F/R switching is performed
. It is recommended that F/R

5. Ve and V) power supplies

If the supply voltage (Vcc, Vi) rise rate is fast when'powe
considered. The supply voltage rise rate must b ! k . r less and AVyf/At = 0.16 V/us or less. The
desirable order of applying power is V¢ on figsts i order of turning off power supply is V; off first
and then V¢ off after motor stop. If, after turned off during motor’s inertial running, some types of
motors have a possibility that Vy; voltage

6. Power supply stabilization capa

Great fluctuations in the V¢ line
be connected to the V¢ line (b
wiring inductance component
connected to the V) line (bet
from being exceeded. Espet

protector, etc. to malfunction. A capacitor (several uF) needs to
zation. Since a large switching current flows in the Vy line,
also fluctuations in the GND line, a capacitor needs to be

lization thus preventing malfunction and keeping the withstand voltage
(VM Ve, or GND) is long, be sure to connect capacitors with

:e‘ RF pin is used to detect the output current. The output current is detected as
pin and GND. When the RF pin voltage reaches 0.5 V (typ), the current limiter
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LB1694N

7-1.

. Output current neglect time

. Output off time setting

Output off time

The current limiter is so designed that current limit function turns on to turn off the sink side output transistor and then turn
on the transistor again after off period of a fixed time (output off time) has elapsed. Since the LB1694N uses this output
switching method for the current limiter, it is hardly necessary to consider ASO in current limiter operated mode as compared
with the output unsaturated current limited one. The output off time depends on charge time of ¢ itor C connected to the
C pin. When the current limiter turns on, C begins charging and the output is kept off until C |
When C has been charged up to 2 V, the sink side output turns on again. The C charging cur k
current which depends on resistor R connected to the R pin. The C charging current I and eutput tim {Qﬁ»‘at calculated
as follows:

I, = 1.3/R (R must be set to be 13 kQ and 100 k.)
toff = C/ICL x 2.0
= 153 xRxC

decreased at motor start-up, etc. Therefore, in order to prevent
so that the output current is not detected for a fixed period
of time is the output current neglect time. The output curr
capacitor C connected to the C pin. When current limite

turned on again. This length
he discharge time of the

current is a constant current, and is set at about 3 ti
about 1/3 of the output off time. The C discharge ¢
according to the following equations:

I = 13/R x 3
tsm = C/ICL x 1.6
= 0.41 xR x

Because there is a slope to the time
even if a rectifier diode (a diode in:

rned on again, the reverse current is not very large,
is not short) is used as the external diode for absorbing

It is necessary to set the
the external resistors ¢
limiter operation wav

for the type of motor being used. (The output off time is set by
external capacitor connected to the C pin.) Fig. 1 shows the current
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LB1694N

(2) When the output off time is set long
If the output off time is set to a very long length of time, the average current decreases, with the result that the torque at
motor start-up drops. Depending on the type of motor, it may be impossible to shift from the current limiter operation
state to the normal rotation state.
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miter Oper.

Because the temperature of the IC t isured di i the temperature is normally measured using one of the
following methods.

iple, mount the thermocouple on the fin. Although this method of
t stabilized, the measurement error is great.

n the IC
1 and GND be used to measure the temperature of the IC.

y and indemnify and defend SANYO ELECTRIC CO., LTD., its affiliates, subsidiaries and distributors
nd employees, jointly and severally, against any and all claims and litigation and all damages, cost and

ELECTRIC CO., LTD., its affiliates, subsidiaries and distributors or any of their officers and employees jointly or severally.

W 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 December, 1995. Specifications and information herein are subject to change without notice.
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