| Ordering number : ENA0345 |

SANYO Semiconductors
SA///MYO ' uDATA SHEET

Monolithic Digital IC

|l B11610P — Three-Phase Brushless Motor
Driver

Overview
The LB11610P is abrushless motor driver IC that implements three-phase full-wave linear drive. Since thisdrive
technique produces quiet operation, it is optimal for usein indoor and passenger compartment equipment, such as seat fan
motorsin car air conditioning systems.
The LB11610P aso includes a speed control circuit that can implement arbitrary speed curves.

Functions and Features
¢ Three-phase full-wave linear drive
 Built-in torque ripple correction circuit
e Built-in current limiter circuit
¢ Built-in output stage high and low side oversaturation prevention circuit
e Built-in thermal shutdown circuit
 Built-in motor constraint protection circuit
¢ Built-in speed control circuit
¢ Built-in forward/reverse switching circuit

B Any and all SANYO Semiconductor Co.,Ltd. products described or contained herein are, with regard to
"standard application”, intended for the use as general electronics equipment (home appliances, AV equipment,
communication device, office equipment, industrial equipment etc.). The products mentioned herein shall not be
intended for use for any "special application" (medical equipment whose purpose is to sustain life, aerospace
instrument, nuclear control device, burning appliances, transportation machine, traffic signal system, safety
equipment etc.) that shall require extremely high level of reliability and can directly threaten human lives in case
of failure or malfunction of the product or may cause harm to human bodies, nor shall they grant any guarantee
thereof. If you should intend to use our products for applications outside the standard applications of our
customer who is considering such use and/or outside the scope of our intended standard applications, please
consult with us prior to the intended use. If there is no consultation or inquiry before the intended use, our
customer shall be solely responsible for the use.

B Specifications of any and all SANYO Semiconductor Co.,Ltd. products described or contained herein stipulate
the performance, characteristics, and functions of the described products in the independent state, and are not
guarantees of the performance, characteristics, and functions of the described products as mounted in the
customer's products or equipment. To verify symptoms and states that cannot be evaluated in an independent
device, the customer should always evaluate and test devices mounted in the customer's products or
equipment.

SANYO Semiconductor Co., Ltd.

TOKYO OFFICE Tokyo Bldg., 1-10, 1 Chome, Ueno, Taito-ku, TOKYO, 110-8534 JAPAN
31407 TI PC N0.A0345-1/18
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LB11610P

Specifications
Absolute Maximum Ratings at Ta=25°C

Parameter Symbol Conditions Ratings Unit
Supply voltage1 Ve max Ve pin 7 Y
Supply voltage 2 VS max VS pin 27 \%
Output current lp max 1.5 A
Allowable power dissipation 1 Pd max1 When mounted on a circuit board *1 2.1 W
Allowable power dissipation 2 Pd max2 Independent IC 0.9 W
Operating temperature Topr -40 to +85 °C
Storage temperature Tstg -55 to +150 °C

*1 Specified circuit board : 114.3 x 76.1 x 1.6mm3, glass epoxy.

Allowable Operating Ranges at Ta=25°C

Parameter Symbol Conditions Ratings Unit
Supply voltage range 1 VS VS pin 5t025 \
Supply voltage range 2 Vee Ve pin 4.5105.5 \
Hall sensor input amplitude VHALL Between the Hall sensor inputs +30 to +80* mVp-p
FG output current IRG 0to 10 mA
GSENSE input range VGSENSE With respect to the control system ground -0.20 to +0.20 \

*  Although Hall input amplitudes up to the common-mode input voltage range are allowable, since kickback may occur in the output waveforms, it is
desirable to restrict the input amplitude to under 80mVp-p.

Electrical Characteristics at Ta=25°C, Vcc =5V, VS=12V

Ratings
Parameter Symbol Conditions Unit
min typ max
Ve supply current Icc RL = e, VCTL = 0V, VLIM = 0V (Motor 17 23 mA
stopped)
Output Block
Output saturation voltage 1 Vpsat1 lp = 500mA, Rf = 0.5Q, sink + source 21 26 \
VCTL = VLIM = 5 (With saturation
prevention)
Output saturation voltage 2 Vopsat2 lp = 500mA, Rf = 0.5Q, sink + source 2.6 3.5 \
VCTL = VLIM = 5 (With saturation
prevention)
Output leakage current lpleak 1.0 mA
Hall Sensor Amplifier Block
Input offset voltage Voff(HALL) -6 +6 mV
Input bias current IB(HALL) 1.0 3.0 HA
Common-mode input voltage VCM(HALL)
1.3 3.3 \
range
INT Amplifier Block
Input offset voltage VIO(INT) -10 10 mV
Input bias current IB(INT) -1 1 uA
Common-mode input voltage VICM 0 Vee-1.7 \
range
High-level output voltage VOH(INT) ITOC =-02mA Veg- 141 Vce-0.8
Low-level output voltage VoL(INT) ITOC =0.1mA 0.2 vV
Open-loop gain f(CONT) = 1kHz 45 51 dB
Current limiter circuit (LIM pin)
Input offset voltage Voff(LIM) Rf=05Q, VCTL =5V, Ig > 10mA
Fixed Hall sensor input logic 140 200 260 mV
(U, V,W=HH,L)
Input bias current IB(LIM) -2.5 uA
Current control level ILIM Rf =0.5Q, VCTL =5V, VLIM = 2.06V
Fixed Hall sensor input logic 830 900 970 mA
(U V,W=HH,L)

Continued on next page.
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Continued from preceding page.

Ratings
Parameter Symbol Conditions Unit
min typ max

Motor Constraint Protection Circuit Block (CSD and CSDEG pins)
CSD saturation voltage VSCSD lp =-05mA, Ve - VCSD 0.1 0.3 Y
CSD off voltage VCSDOFF 0.55 0.6 0.65 \
CSD voltage VCSD CSDEG =49V 4.7 4.9 \
CSDEG pin current ICSDEG CSDEG =48V 35 50 65 uA
CSDEG pin on voltage VCSDEGON V¢ - CSDEG pin 0.1 0.3 \%
CSDEG pin off voltage VCSDEGOFF | V¢ - CSDEG pin 0.6 0.7 0.85 \
PWMRE pin
PWMRE pin current IPWMRE PWMRE =0V -260 -200 -140 HA
Threshold voltage PWMRETH 1.12 1.25 1.38 \%
Hysteresis PWMREHYS 0.44 0.7 1.1 \
CEG pin
CEG pin current ICEG CEG =48V 35 50 65 HA
CEG pin on voltage VCEGON Ve - CEG pin 0.1 0.3
CEG pin off voltage VCEGOFF Ve - CEG pin 0.6 0.7 0.85 \%
FV pin
Charge current ICHG1 -420 -300 -230 HA
Disharge current ICHG2 230 300 420 HA
High-level voltage VOFVH lo =-200uA 4.7 4.9 \
Low-level voltage VOFVL lo = 200uA 0.15 0.3 \
RC pin
High-level output voltage VOH(RC) 3.12 3.4 3.68
Low-level output voltage VOL(RC) lp =-200uA 0.67 0.75 0.83
Clamp voltage VCLP(RC) lo = 200uA 1.3 1.45 1.6
F/R pin
Threshold voltage VFSR 2.25 2.50 2.75 \Y
Input open voltage VFRO Vec-0.5 Vee \
High-level input current IFRH VFRIN = Ve -10 0 10 A
Low-level input current IFRL VFRIN =0V -130 -100 UA
Control Block (CTLREF pin, CTL pin)
CTLREF pin voltage VCREF 1.43 1.5 1.57 \%
CTLREEF pin input voltage range VCREFIN 1.40 3.50 \%
CTL pin input bias current Ib(CTL) VCTL = 5V, CTLREF : OPEN 4.0 UA
CTL pin control start voltage VCTL(ST) Rf=05Q, VLIM =5V, Ig > 10mA 1.4 1.5 1.6 \%

Fixed Hall sensor input logic

(U,V,W=H,H,L)
CTL pin control Gm Gm(CTL) Rf=0.5Q, Alg = 200mA 0.46 0.58 0.70 ANV

Fixed Hall sensor input logic

(U,V,W=H,H,L)
Low-Voltage Protection Circuit
Operating voltage VSDL 3.6 3.8 4.0
Release voltage VSDH 41 4.3 4.5 \Y
Hysteresis AVSD 0.35 0.5 0.65 \
FGFIL pin
Charge current ICHG1 -7 -5 -3 HA
Disharge current ICHG2 3 5 7 HA
FG pin
Output saturation voltage VoL(FG) IFG =5mA 0.1 0.3 \
Output leakage current IL(FG) VEG =28V 10 uA

Continued on next page.
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Continued from preceding page.

Ratings
Parameter Symbol Conditions Unit
min typ max
FVREF pin
Input range FVREF IN 0 4.0 \
Input bias current Ib(FVREF) -5.0 HA

Saturation Protection Circuit
Low side setting voltage Vosat(DET) The voltage between each OUT/Rf pair at 0.175 0.25 0.325 \Y
10=10mA,Rf=05Q
VCTL=VLIM=5V.

Thermal shutdown circuit

Thermal shutdown operating T-TSD Design target value* 180 °C
temperature

Thermal shutdown temperature ATSD Design target value* 20 °C
hysteresis

Note: * The design specification items are design guarantees and are not measured.

Package Dimensions
unit : mm (typ)
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Pin Assignment
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Truth Table and Control Function

Hall sensor inputs Note:

Source — Sink FR

U \ W
VoW H

1 H H L

wWoV L Note:

U-w H

2 H L L
WU L
U-vVv H

3 H L H
V-U L
W -V H

4 L L H
V-W L
W-Uu H

5 L H H
Uu-w L
VU H

6 L H L
U-V L

Top view

The FR "H" state refers to a voltage of 2.75V or higher, and the
FR"L" staterefersto avoltage of 2.25V or lower (when Vg is
5V).

For the Hall sensor inputs, theinput "H" state indicates the state
where the + input is at apotential 0.01V or more higher than the
- input. Similarly, theinput "L" state indicates the state where
the+input isat apotential 0.01V or more lower than the - input.

Note: Since this drive method is a 180° excitation method, the phases other than the sink and source phase will not be off.

Control and Current Limiter Functions

louT

1.50V typical

Gm = 0.58A/V, typical

Control characteristics
VLIM = 5V
CTLREF:OPEN

VCTL

louT

Control characteristics
VCTL =5V
CTLREF:OPEN

Slope = 0.50A/V, typical

VLIM

]
2

200mV typical
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Pin Functions

Pin No. Pin Description Equivalent Circuit
1 LIM Current limiter function control pin vV
The output current can be modified linearly by the voltage Vce cC
applied to this pin.
Slope = 0.5A/V typical at Rf = 0.5Q 200uA
max
200Q
2 CTLREF | Control reference voltage pin V,
Although this level is set to about 0.3 x V¢ internally, ° cc
this voltage can be changed by applying an external
voltage with a low-impedance circuit. (The input
impedance is about 3.5kQ.) 12kQ
300Q 300Q
3 CTL Speed control pin
Control consists of constant current control in which
current feedback is applied from Rf. 5kQ
Gm = 0.58A/V typical at Rf = 0.5Q
4 TOC Integrating amplifier output pin " = Vce
300Q
5 El- Integrating amplifier inverting input pin
Vee
300Q 300Q
7 El+ Integrating amplifier noninverting input pin
6 FV Hall sensor signal one-shot multivibrator output pin Vee
This pin must be left open when unused.
FVREF | 300Q
8 FVREF Input adjustment pin (for speed control)
This pin must be shorted to ground when unused.

Continued on next page.
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Continued from preceding page.

Pin No.

Pin

Description

Equivalent Circuit

9

RC

One-shot multivibrator pulse hysteresis setting pin
Connect a resistor between this pin and Vo and a
capacitor between this pin and ground.

This pin must be shorted to ground when unused.

300Q

CEG

Rotation pulse edge detection pin
(For use by the one-shot multivibrator circuit)
Connect a capacitor between this pin and V.

Vece

CEG ﬁ
(19

PWMRE

PWM input reset pin
Connect a resistor and a capacitor between this pin and
ground.

Vee

300Q PWMRE

Mt

CSDEG

Motor constraint protection circuit rotation input
pulse detection pin
Connect a capacitor between this pin and V.

Vece

e 1)

» O®

CSD

Motor constraint detection sense input pin
Connect a capacitor between this pin and Vg and a
resistor between this pin and ground.

Vee

J

3000 | CSP

£

Continued on next page.
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Continued from preceding page.

Pin No. Pin Description Equivalent Circuit
14 FG Single Hall sensor system FG output pin
(This is an open-collector output.) VCC_
15 FGFIL FG filter connection pin vee
This pin is normally used in the open state. However, if
noise is a problem on the FG signal, connect a capacitor “
between this pin and ground.
300Q2
16 FC Control loop frequency characteristics correction pin Vee
Connect a capacitor between this pin and ground. L *
300Q l
7J7’ /e
17 TEMP Junction temperature monitor pin
18 GND Ground for circuits other than the output transistors
The lowest potential of the output transistors will be that
of the resistor Rf.
19 UIN+ Hall effect sensor input pins Vee
20 UIN- These input are "H" when IN+ > IN-, and "L" in the reverse *
21 VIN+ state.
22 VIN- An amplitude of 30mVp-p or higher is desirable for the
23 WIN+ Hall sensor signals. If noise on the Hall sensor signals is a
24 WIN- problem connect capacitors between the IN+ and IN- @ 200Q 200Q @ @
pins.

Continued on next page.
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Continued from preceding page.

Pin No. Pin Description Equivalent Circuit
25 RF Output current detection pins
30 Current feedback is applied to the control block by VS
connecting the resistor Rf between this pin and ground.
The low side saturation prevention circuit and the torque
ripple correction circuit operate based on this voltage as
well. In particular, note that the low side saturation
prevention operation in the high-current region may be
degraded if the value of this resistor is reduced radically.
Also note that the RF pin and the RF(S) pin must be Vce
connected together.
200Q
26 UouT Motor drive output pins '
27 VouT U phase output (A spark killer diode, Di, is built in.) L
28 WouT V phase output (A spark killer diode, Di, is built in.) K 2 30kQ
W phase output (A spark killer diode, Di, is built in.) 71.
33 VS Output block power supply —l—@
31 RF(S) RF sensing pin
(This pin must not be left open.) Vee Vee
10pA
200Q
32 GND(S) | Ground sensing pin
The influence of the ground shared impedance on Rf can
be excluded by connecting this pin to ground in the
vicinity of the Rf resistor side of the motor ground wiring
including Rf. (This pin must not be left open.)
34 Vee Power supply for all circuit other than the output
block
This level must be stabilized so that ripple and noise do
not enter the IC.
36 F/IR Forward/reverse control pin vee
When low, the motor turns in the forward direction, and * *
when high or open, the motor turns in the reverse
direction. BY
That is, the forward/reverse direction is selected with this 7
pin voltage. (Vth = 2.5V typical at Vo = 5V) 172 | 50kQ 2
Vee 3000
29 NC No connection
35 This pin can be used for wiring connections.
FRAME Frame connection pin
The FRAME pin is connected to the metal parts on the
package front internal in the package.
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Block Diagrams
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LB11610 Operation Description

(1) PWMRE Circuit

AtV cc power supply startup, areset period created by aresistor and capacitor connected to the PWMRE pinis set up
(the outputs are turned off for the CSD pin rapid charge time). Thisisto prevent incorrect operation of the motor
constraint protection circuit when the motor is stopped (in particular, to prevent the motor constraint protection circuit
from operating immediately since the CSD pin voltage islow) by assuring that the CSD pin voltageisreliably set high
(which requireswaiting for the capacitor charge time). The outputs are set to the off statein the reset period, the period
until the PWMRE pin voltage due to the PWMRE pin charge current and capacitor/resistor reaches 1.25V (typical).
The LB11610P switches to normal operating mode when the PWM RE potential exceeds 1.25V (typical), and the
outputs will be once again set to the off state (reset state) if the PWMRE potential falls to under 0.55V (typical).

The LB11610P outputs operate when the PWM RE potential is over 1.25V (typical) and the CSD pin potential is over
0.76 x Ve (3.8V typical when Vg isbV).

The following equation is used to set the PWMRE reset time (Treset).

Treset = -RCxIn{1-V o/(IpwmrexR) }
Ipwmre: PWMRE pin charge current — 200pA (typical)
VO: The PWMRE initia potential — OV
C: The PWMRE pin external capacitor
R: The PWMRE pin external resistor (It is desirable that this resistor value be 30k or higher.)

PWM RE reset time setup example
When Ve =5V, PWMRE: C = 0.068uF, R = 220kQ:

Treset =-RCxIn{1-VO/(IpwmrexR)}
-220kQ x 0.068uF x In{1-1.25/(200pA x 220kQ)}
431u(s)

n

(2) Low-voltage protection circuit

This IC starts up (output operation turns on) when the V cc voltageis 4.3V (typical) or higher and stops (output
operation is turned off) when the Vcc voltage falls below 3.8V (typical).

(3) Thermal protection circuit
If the junction temperature (Tj) exceeds a stipulated level (TSD = 180°C, typical), the outputs are turned off.

(4) Forward/reverse operation

This IC is designed assuming that the forward/reverse (F/R) direction will not be switched while the motor is turning.
We recommend that the F/R pin be held fixed at either high (forward) or low (reverse) during use.

Although this pin will go to the high level due to aninternal pull-up resistor (about 50k<) if left open, this pull-up
operation should be strengthened with an external resistor or other meansif there large fluctuations in voltage or
current levels during | C operation.

(5) Motor constraint protection circuit

The LB11610P includes a built-in motor constraint protection circuit to protect the IC itself and the motor if the motor
is physically constrained from moving. If the Hall sensor input signals do not switch states for a period in excess of a
certain fixed time with the motor in the driven state, the outputs are turned off. Thistimeis set by the discharge time of
the capacitor and resistor connected to the CSD pin.

The rotation detection pulse signd is detected with the timing of the falling edge (high to low) of the FG signal.

Thisrotation pulse detection signal timeis set by the discharge time of the capacitor connected to the CSDEG pin.
The charge current is supplied to the CSD pin during the rotation detection pulse signal time.
When the motor is constrained and the CSD potential discharges to under 0.6V, the outputs are turned off.
After motor constraint protection circuit operation, the outputs are latched in the off state.
Either of the following operations must be performed to release this latched state.
« Set the IC to the reset state by setting the CTL pin voltage to under 1V and the PWMRE potential to under 0.55V

(typical).

No.A0345-11/18
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* Set the PWMRE potential directly to under 0.55V (typical) (the reset state).
*:  Notethat if the CSD pin resistor has arelatively high value, the internal comparator's bias current will cause the
CSD pin potentia to rise, and the protection operation may not be performed. A value of under 470kQ for this
resistor isdesirable.

Rotation pulse signal detection time: Tps = Cs x VBE/ICSDEG(S)
Cs: The CSDEG pin external capacitor (connected between V cc and the CSDEG pin)
VBE: Motor constraint protection circuit block transistor VBE: 0.7V (typical)
ICSDEG: The CSDEG pin discharge current: 50pA (typical)

Motor constraint time: Tcsd = In(V cc/(0.6 — Ibed x Rc)) x Cc x Re(s)
Cc: The CSD pin external capacitor (connected between V cc and the CSD pin)
Rc: The CSD pin external resistor (connected between the CSD pin and ground)
Ibcd: CSD pin internal comparator bias current (0.5pA, typical)
CSD pin discharge potentia threshold voltage: 0.6V (typical)

Latch release time: Toff = In(Vcc/0.55) x Cre x Rre(s)
Cre: The PWMRE pin external capacitor (connected between the PWMRE pin and ground)
Rre: The PWMRE pin external resistor (connected between the PWM RE pin and ground)

CSD voltage rise time (fast charge time): Tchg = Cc x Rex In{ (V1 —1c x Rc)/(V2—Icx Rc)}(s)
Cc: The CSD pin external capacitor (connected between V cc and the CSD pin)
Rc: The CSD pin external resistor (connected between the CSD pin and ground)
Ic: The CSD pin transistor current (7mA: design target value maximum)
V1: The CSD pininitial voltage
V2: The CSD pin voltage value (when the transistor is on) (4.9V, typical)

CSD voltage rise time (when the motor isturning): Tchg = CexRexIn{ (V1 - IcxRc)/(V2 - IcxRc)}(9)
Cc: The CSD pin external capacitor (connected between V cc and the CSD pin)
Rc: The CSD pin external resistor (connected between the CSD pin and ground)
Ic: The CSD pin transistor current (3.5mA: design target value maximum)
V1: The CSD pininitia voltage
V2: The CSD pin voltage value (when the transistor is on) (4.9V, typical)

Constraint Time Setting Example
To set up amotor constraint protection time of 3 secondswhenVcc =5V.
Let the CSD pin capacitor Cc be 10pF and resistor Rc be 130kQ.
Motor constraint protection time
Tesd  =In{5/(0.6 - 130kQ x 0.5uF)} x 10uF x 130kQ
=2.36 x 10 x 0.5uF x 130kQ = 3s

The time for the pulse signal that detects motor rotation is set with the CSDEG pin capacitor.

If the CSDEG pin capacitor Csis set to 0.022uF:

Rotation detection pulse signal time: Tps = 0.022uF x 0.7/50uF = 308us

*:  Notethat if the rotation detection pulse signal time istoo short, the charge time for the CSD pin capacitor will
be insufficient and the CSD pin potential will fail to rise adequately.

If the CSD pin capacitor is too small and the discharge time quick, the rotation detection pulse signal will not be
output for the motor rotation period at the start of motor rotation (or low-speed rotation), and the motor constraint
protection circuit may operate.

For example, if the motor speed is under 100rpm, the UIN output period will be 300ms. Here, a motor constraint
protection time setting of 600ms or higher will be required.

No.A0345-12/18
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(6) FG Output

Aninverted Hall sensor signal formed from the UIN+ pinsHall sensor amplifier input signal is output from the FG pin.
The FG pin is an open-collector output.
Hall sensor amplifier input conditions; UIN- = fixed potential, FG pin: Pulled up to Vcc with aresistor.

UIN+ input UIN-

FG pin

(7) One-shot multivibrator circuit block (CEG pin, RC pin, and FV pin)
The LB11610P includes a one-shot multivibrator circuit to support speed feedback control.

The CEG pinis provide to set the rotation detection pulse signal time.
The rotation detection pulse signd is detected with the timing of the falling edge (high to low) of the FG signal.
This rotation pulse detection signal time is set by the discharge time of the capacitor connected to the CEG pin.

Rotation pulse signal detection time: Tps=CexVBE/Iceg(s)
Ce: The CEG pin external capacitor (connected between V cc and the CEG pin)
VBE: CEG edge detection circuit block transistor VBE: 0.7V (typical)
Iceg: The CEG pin discharge current: 50pA (typical)

The RC pin sets the pulse width (high period) generated at the FG pin for each CEG pin signal.
The pulsewidth is set by the resistor and capacitor connected between the RC pin and the V cc pin and between the RC
pin and ground, respectively. To the Vg pin
The pulse width TRC can be approximated with the following formula.
TRC= 1.1 xR x C(s) R
CR pin
C

-

If the FG output frequency at the highest motor speed isfFG (Hz), then TRC is set up so that the following relationship
holds.

TRC <1+ fFG(9)

In this case, the FV voltage will range from OV to about 5V according to the motor speed.
If the FV output is not used, connect the RC pin to ground and leave the FV pin open.

(8) Power Supply Stabilization

Capacitors adequately large for power supply stabilization must be connected between the V'S pin and ground and
between the V cc pin and ground. The power supply lineswill be particularly susceptible to fluctuationsif diodes are
inserted in the power supply lines to prevent destruction of the 1C on reverse connection of the power supply. In this
case, even larger capacitors must be used.

When the power supply isturned on or off with aswitch, if the power supply switch and these capacitors are separated
by a significant distance, the power supply can be disrupted significantly by the inrush current to the line inductance
and these capacitors. The voltage handling capacity of the IC may be exceeded if this occurs. To prevent this problem
do not use ceramic capacitors that have alow series impedance, but rather use electrolytic capacitors to suppress this
inrush current and prevent voltage increases.
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LB11610P
« Speed Control Circuit - Supplementary Documentation

TheIC internal operation consists of creating a pulse signal from the FG signal edges as shown in the figure below,
and generating a pulse width waveform determined by the RC time constant in a one-shot multivibrator circuit.
The IC then integrates this pul se width waveform to create the I C control voltage (DC voltage) output.

FG

Edge pulse

Slope due to
RC pin the RC time

constant

multivibrat
or output

One-shot ‘

B E—

TRC(s) = 1.1RC

Since the pulse width can be changed with the RC time constant, the slope of the VCTL - speed graph can be changed.
However, since pulses determined by the RC time constant are used, sample-to-sample variationsin the RC

components will appear as speed control errors.
* Notes on the FVREF Pin

Set the FVREF pin to the ground level to set the speed control diagram origin to 0% = 0 rpm. (See application
circuit 1.)

Input avoltage to the FVREF pin to shift the origin of the speed control diagram in the X direction from 0% = 0
rpm. (See application circuit 2)

Provide inputs such as those shown in application circuit 3 to shift the origin of the speed control diagramintheY
direction from 0% = O rpm.
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Application Example 1
[Origin 0% = Orpm]

(RPM) A
Motor
full speed
/ ’
0% 5V

CTL voltage (V)

[T
W
74
= F O
- O 14
1 2
- ToVce
- S
LIM CTL voltage
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Application Example 2
[Origin Shift - The Motor Turns at 1V and Higher]

(RPM) 4
Motor
full speed
/ ’
oV 1V CTL voltage (V) 5V

L [T
A 2
= 2 = \ +
S 6 6 R @ & @& © B
1 | 2 I 3 4 5 6 7 8 9 ToVee
LIM CTL voltage 1V ;

Input the voltage at which you want rotation to start to the FVREF pin.
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Application Example 3
[Origin Shift - The Motor Turnsat a0V Input]

(RPM)

Motor

full speed /

ov CTL voltage (V) 5V

5 [T

S 2
= £ E +
S 6 6 R @ 2 @w & 8
1 2 3 4 5 7 8 9

I—l LrJ \;‘ ToVce
ToVce
LIM ;
CTLvoltage

To set up the speed control diagram so that the motor turnsat 0V, voltage divide the potential between the V cc pinand
the CTL input, and apply the divided level to the El+ pin. The motor speed at a 0V input can be changed by changing
the ratio of the voltage divider resistors.
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Peripheral Circuit Example
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Top view

B SANYO Semiconductor Co.,Ltd. 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 Semiconductor Co.,Ltd.
products described or contained herein.

B SANYO Semiconductor Co.,Ltd. strives to supply high-quality high-reliability products, however, any and all
semiconductor products fail or malfunction with some probability. It is possible that these probabilistic failures or
malfunction could give rise to accidents or events that could endanger human lives, trouble that could give rise
to smoke or fire, or accidents that could cause damage to other property. When designing equipment, adopt
safety measures so that these kinds of accidents or events cannot occur. Such measures include but are not
limited to protective circuits and error prevention circuits for safe design, redundant design, and structural
design.

M In the event that any or all SANYO Semiconductor Co.,Ltd. products described or contained herein are
controlled under any of applicable local export control laws and regulations, such products may require the
export license from the authorities concerned in accordance with the above law.

M No part of this publication may be reproduced or transmitted in any form or by any means, electronic or
mechanical, including photocopying and recording, or any information storage or retrieval system, or otherwise,
without the prior written consent of SANYO Semiconductor Co.,Ltd.

B Any and all information described or contained herein are subject to change without notice due to
product/technology improvement, etc. When designing equipment, refer to the "Delivery Specification" for the
SANYO Semiconductor Co.,Ltd. product that you intend to use.

M Information (including circuit diagrams and circuit parameters) herein is for example only; it is not guaranteed
for volume production.

W Upon using the technical information or products described herein, neither warranty nor license shall be granted
with regard to intellectual property rights or any other rights of SANYO Semiconductor Co.,Ltd. or any third
party. SANYO Semiconductor Co.,Ltd. shall not be liable for any claim or suits with regard to a third party's
intellctual property rights which has resulted from the use of the technical information and products mentioned
above.

This catalog provides information as of March, 2007. Specifications and information herein are subject
to change without notice.
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