Ordering number : EN6002

Monolithic Digital IC

LB1875

SANYO

Polygon Mirror Motor Predriver IC

Overview

The LB1875 is a predriver IC for polygon mirror
motors. By using a driver array or discrete transis-
tors (FETS) at the output, motor drive with high
rotation precision is possible. PAM drive or direct
PWM drive can be selected for the output to realize
high-efficiency control with minimum power loss.

Features

e Three-phase bipolar drive

Package Dimensions
unit: mm
3235-HSOP36
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SANYO : HSOP36

» Direct PWM drive (bottom side) or PAM drive selectable

e PLL speed control circuit

* PWM oscillator

¢ Quartz oscillator

e Frequency divider

¢ FG with Schmitt comparator
* FG input single edge, dual edge selector circuit
* Integrating amplifier

e Phase lock detector output
e Current limiter

e Motor lock protection

e Thermal protection

e Forward/reverse circuit

e 5V regulator output

herein.

B Any and all SANYO products described or contained herein do not have specifications that can handle
applications that require extremely high levels of reliability, such as life-support systems, aircraft's
control systems, or other applications whose failure can be reasonably expected to result in serious
physical and/or material damage. Consult with your SANYO representative nearest you before using
any SANYO 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

SANYO Electric Co., Ltd. Semiconductor Business Headquarters

TOKYO OFFICE Tokyo Bldg., 1-10, 1 Chome, Ueno, Taito-ku, TOKYO, 110-8534 JAPAN

D0898RM(KI) No. 6002-1/17



LB1875

Specifications

Maximum Ratings at Ta=25C

Ambient temperature, Ta —°C

Parameter Symbol Conditions Ratings Unit
Maximum supply voltage Ve max 14.5 \%
Output current lo max 30 mA
Allowable power dissipation Pd max IC only 0.9 W
with substrate (114.3 x 76.1 x 1.6 mm?, 21 W
glass exposy) '
Operating temperature Topr —20to +80 C
Storage temperature Tstg —55to +150 c
Operation Conditions at Ta = 25C
Parameter Symbol Conditions Ratings Unit
Maximum supply voltage Vel 810 13.5 \%
Vce2 When shorted between Vcc and Vres 45t05.5 \%
Output current lo 20 mA
5V regulated output current lrec 0to-20 mA
Voltage applied at LD pin Vip 0to 135 \%
LD pin output current Lo 0to 10 mA
Voltage applied at PWM pin Vowm 0to 13.5 \%
PWM pin output current lpwm 0to 20 mA
a4 Pd max — Ta
o] ‘ ‘ \ \ [
With substrate (114.3 x 76.1 x 1.6 mm, glass exposy)
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Electrical Characteristics at Ta = 25°C, V. = 12V

Parameter Symbol Conditions Ratings Unit
min typ max
Power supply current lec 30 40 mA
[5V regulated output ]
Output fluctuation Vrkes 4.65 5.0 5.35 V2
Voltage fluctuation AVgesl |Vec=8to 13.5V 40 100 mv
Load fluctuation AVgec2 [lo=0to -15 mA 20 100 mv
Temperature coefficcient AVgec3 | Design target value 0 mV/°C
[Output Section]
Output saturation voltage Vo(sat)1-1|UH, VH, WH "L" level, 1oc=50 pA 0.1 0.3 \
Vo(sat)1-2|UH, VH, WH "L" level, 1,=10 mA 0.9 11 \
Vo(sat)2 [UH, VH, WH "L" level, 1,=20 mA Vee—0.9] V1.1 \
Vo(sat)3 [UL, VL, WL, 1,=20 mA 0.2 0.4 \
Output leak current loleak |UL, VL, WL 10 HA
[Hall amplifier]
Input bias current lus(HA) —4 -1 UA
Same-phase input voltage range Viem 0 Vec—2.0 \
Hall input sensitivity 30 mVep
Hysteresis width AViy(HA) 8 14 24 mvV
Input voltage L->H Vsin 7 mv
Input voltage H->L Vshe -7 mvV
[FG/Schmitt comparator section]
Input bias current 1s(FGS) -4 -1 HA
Same-phase input voltage range Vieu(FGS) 0 Vec—2.0 \
Input sensitivity Vin(FGS) 30 MVep
Hysteresis width AVy(FGS) | Design target value 8 14 24 mvV
Input voltage L->H Vsii(FGS) | Design target value 7 mv
Input voltage H->L Vs (FGS) | Design target value -7 mvV
[PWM oscillator]
Output High level voltage Vou(OSC) 2.7 3.0 33 Vv
Output Low level voltage Vo (OSC) 15 1.8 2.1 \%
Oscillator frequency f(OSC) |C=2200 pF 30 kHz
Amplitude V(OSC) 1.0 1.2 14 Vep
[PWM output]
Output saturation voltage Vo (PWM) | lbwn=15 mA 0.9 2.0 \
Output leak current 1L(PWM) [Vo=Vcc 10 HA
[CSD oscillator ]
Output High level voltage Vou(CSD) 25 2.8 3.1 \
Output Low level voltage Vo (CSD) 0.55 0.85 1.15 \
External C charge current lensl -13 -10 -7 HA
External C discharge current lens2 7 10 13 WA
Oscillator frequency feso C=0.068 pF 35 Hz
Amplitude Veso 1.75 1.95 2.15 Verp
[Phase comparator output]
Output High level voltage Veon lon=—100 pA Vrec—0.2| Vres—0.1 \
Output Low level voltage VpoL 1ok=100 pA 0.1 0.2 \
Output source current leo” Vpp=Vrea/2 -0.6 mA
Output sink current lpo~ Vpp=Vres/2 15 mA
[Phase lock detector output]
Output saturation voltage Vou(LD) [lo=10 mA 0.1 0.4 \
Output leak current I(LD) |Vo=Vcc 10 A

Continued on next page
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Continued from preceding page

Parameter Symbol Conditions Ratings Unit
min | typ | max

[ERR amplifier]
Input offset voltage Vio(ER) |Design target value -10 +10 mvV
Input bias current Is(ER) -1 +1 HA
Ouput High level voltage Vou(ER) |low =-500 pA Vree—1.2| Vres—0.9 \
Ouput Low level voltage Vo(ER) [lo,=500 pA 0.9 1.2 \
DC bias level Vs(ER) -5% Vrec/2 + 5% \%
[Current limiter]
Limiter voltage Vre 0.45 0.5 0.55 \%
[Low-voltage protection circuit]
Operation voltage VsoL 3.55 3.75 3.95 \%
Release voltage Vson 3.8 4.0 4.2 \%
Hysteresis width AVSD 0.15 0.25 0.35
[Thermal shutdown operation]
Termal shutdown temperature TSD Design target value (junction temperature) 150 180 °C
Hysteresis width ATSD |Design target value (junction temperature) 30 °C
[SOFT pin]
Stop voltage Veer In stop condition 3.0 3.3 3.6 \%
External C discharge current loche 4 6 8
[Quartz oscillator]
Quartz oscillator frequency fosc 2 10 MHz
Low level pin voltage Vosct losc=—0.5 mA 1.45 \
High level pin voltage Vosct  |Vosc=Vosc 0.6V 0.5 mA
[CLKour pin]
Output saturation voltage Vo(CKOUT) | Iekour=2 MA 0.1 0.4 Y,
Output leak current 1.(CKOUT) | Vo=Vcc 10
[CLK pin]
External input frequency ficckiny 0.1 10 kHz
High level input voltage Vikckiny 35 Vres \
Low level input voltage Vicrin) 0 1.5 \
Input open voltage Vio(ckiny Vrec—0.5 Vkes \
Hysteresis width Vis(ckiny 0.3 0.4 0.5 \%
High level input current ek | Vekn=Vres -10 0 +10 HA
Low level input current ey | Ven=0V -200 -140 WA
[S/S pin]
High level input voltage Viu(SS) 35 Vrkes \
Low level input voltage Vi (SS) 0 15 \
Input open voltage Vio(SS) Vres—0.5 Vres \
Hysteresis width Vis(SS) 0.3 0.4 0.5 \
High level input current 1u(SS) | VS/S=Vkes -10 0 +10 HA
Low level input current 1(SS) |VS/S=0V —200 -140 HA
[F/R pin]
High level input voltage Viu(FR) 35 Vres \%
Low level input voltage Vi(FR) 0 15 \
Input open voltage Vio(FR) Vrec—0.5 Vres \
High level input current Iu(FR) | VF/R=Vges -10 0 +10 HA
Low level input current W(FR) |VF/R=0V —200 -140 HA
[FGseL pin]
High level input voltage Viu(FSEL) 3.5 Vres \%
Low level input voltage V. (FSEL) 0 15 Vi
Input open voltage Vio(FSEL) Vreo—0.5 Vres v
High level input current 14(FSEL) | Vesei=Vees ~10 0 +10 A
Low level input current 1.(FSEL) | Vese =0V —200 —~140 A

Continued on next page
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Continued from previous page

» Ratings
Parameter Symbol Conditions Unit
min | typ I max
[CLKseL pin]
High level input voltage Vi(CSEL) 4.0 Vreo \%
Middle level input voltage Viu(CSEL) 2.0 3.0 \Y
Low level input voltage Vi ((CSEL) 0 1.0 \
Input open voltage Vio(CSEL) Vres—0.5 Vkes \
High level input current Iw(CSEL) [Vcset=Vres -10 0 +10 HA
Low level input current 1L (CSEL) | Vcse =0V —200 -140 HA
[LIM pin]
High level input voltage Vi(LIM) 3.5 Vreo \%
Low level input voltage Vi (LIM) 0 1.5 \Y
Input open voltage Vio(LIM) Vrec—0.5 Vkes \
High level input current lu(LIM) [ Vin=Vres -10 0 +10 HA
Low level input current i (LIM)  [Viw=0V —200 -140 HA
3-phase logic truth table (IN = “H” indicates the IN  *> IN- condition)
FIR="L" F/R="H" Output
IN1 IN2 IN3 IN1 IN2 IN3 | SOURCE| SYNC
1 H L H L H L VH uL
2 H L L L H H WH UL
3 H H L L L H WH VL
4 L H L H L H UH VL
5 L H H H L L UH WL
6 L L H H H L VH WL
S/S pin FGSEL pin CLKSEL pin
Input state Condition Input state Edge detection Input state Divisor
High or open Stop High or open FG dual edge High or open 1024 x 4
L Start L FG single edge M 1024
. L 1024 x 3
LIM pin
Input state Output pin (UH, VH, WH) PWMOUT pin
High or open No PWM (PAM operation) PWM output
L PWM (direct PWN operation) | FG/Schmitt comparator output

Pin Assignment -

a £ £+ | + | + | a (@)
M ™ I
8 ¢ ¢ 2 2 2 2 2 2 5 £ 3 35 $ T £ gz & 3%
[36] [35] [34] [33] [32] [31] [30] [29] [28] [27] [26] [25] [24] [23] [22] [21] [20] [19]
LB1875

la] [2] [38] [af [s] [e] [7] [8] [of [ | [20f [11] [12] [13] [14] [15] [16] [17] [18]
@ X L 2 g z2 5 g g S = 53 8 & w @ 8 & 2
3 * 2 9 2 5 T o G F 4 4 R o 3
> doé i @)

A11348
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Block Diagram and Sample Application Circuit
(Sample application: PAM drive, FET output)

Note: For applications where the motor has variable speed and control at low motor voltages is required, the base woltage of th

VREG
LD2 LD1 |PD L”J %
FGIN™ L‘ El A
R +:[ _ﬂ
FG
T IN ¥ FG LD = VREG -
FILTER
- EO
¥ ]
; .
FG .
FGSEL SELECT
>—
J/ TOC 12V
0O
CLK|N ;
———————O>{ CLK —> PLL
< PWM
CLKOUT LVSD TSD ouT 24V
.
CLKSELI% SECLLEKCT —
< g
XI
> > COMP i —=1PwM
= ECL 1/128
T OSC —= /8 = 1/384
—-— X0 1/512
)= W +
VREG
CPWM L _| Pwm VREG g
L osc
s/s
ﬁ» SIS
7£ PRI
FRO=> FR > 5gc DRIVER 1=
csD sb 4\ HALL LOGIC
L "= osc
HALL CURR |
HYS AMP LIM
| S S W
INLFT INLTT IN2F ] IN2~T IN3*T IN3~[ SOFT LIM GND

A11596

output interface transistor must be made low. In this case, a P-channel FET which can be used at low gatesioitages m

selected.
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(Sample application: direct PWM drive, FET output)

VREG
LD2 LD1 |PD L”J é
- El
FGIN™ | h —— W —
= I ¥
FG
T IN + FG LD < VREG —
FILTER
- EO
¥ ]
R .
FG N
FGSEL SELECT
)_
TOC
\l/ VREG
CLK)N N t
— 0= CLK PLL b=
= FGS
+—O
CLKoUT LVSD TSD PWMOUT
< — 12v
I -] CLK ©
+
CLKSEL SELECT
S
Xl COMP
i o v128 | | [P PWM 24V
—_
T osc (> 5% (> 11384 —O
T XO 1/512 Vce
= \l/ +
\Y
VREG REG %
cpwml | pwm VREG sl
L osc ; o7
S 4,—|
é—» s/s |
}i PRI
FIRO> FR > | ogic DRIVER T
I%
|
csD SD ¢ HALL LOGIC
L =1 osc
HALL CURR Weps
HYS AMP LM
| S U S O S i
INLFT N2 N2t ] IN2— T IN3HT IN3™ SOFT LIM GND =
777
v
cc 777

A11597
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(Sample application: PAM drive, bipolar transistor output)

VREG
LD2 LD1 |PD L”_I
FGIN_J Bl
= I ¥
FG
T IN + FG D = VREG —
FILTER
- EO
¥ ]
R .
FG N
FGSEL SELECT
J/ :TOC 5V
|| O
CLK|N hy
——— 0= CLK PLL
=~ PWM
CLKOUT LVSD TSD ouT 24y
I | CLK g
CLKSEL SELECT
=
Xl COMP
L L o 1128 | | [T PWM
= ECL
I OSC —> 1/8 = 1/384
T _XO 1/512 Ve
=1 V +
Y
VREG REG
cPwm L | PwMm VREG
L osc
SIS
J)—» S
}ﬁ PRI
FRO=> FR = ocic DRIVER
cSsD sSD {\ HALL LOGIC
L =1 osc
HALL CURR
HYS AMP LIM
| S O O O W
INLFT INL—] IN2F ] IN27] IN3* | IN3~[ SOFT LIM GND L
e e

A11598
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Description of the LB1875

1. Speed control circuit
This IC uses the PLL speed control technique which allows stable, high-precision motor rotation with low jitter. The RLL circu
performs phase comparison of the falling edge of the clock input (Flalth the edge of the FG input. Control is based on the
differential output.
When the FG, pinis Low, only the falling edge of the FG signal is valid. When the pin is High or open, both edges are valid. When
both edges are used, the FG waveform precision becomes critical.
When using an external clock input (supplied from GLiin), the FG servo frequency is determined by the following equation.
f.(servo)=f, (FG, =Low)
f(servo)=§f /2 (FG, = High oropen)
When using the internal clock, the FG servo frequency is determined by the following equation. The number of FG pulses and the
quartz oscillator frequency determine the motor rotation speed.
f(servo)=f IN (FG_ =Low)
f(servo) =f_ /2N (FG, = High or open)
fose Quartz oscillator frequency
N: Clock divisor (see table)

2. Output drive

This IC allows selection of PAM drive or direct PWM drive.

When the LIM pin is Low, the direct PWM mode is selected. The ON duty cycle of the UH, VH, and WH output (external bottom-
side transistor drive output) changes, thereby controlling the motor speed. Current control is also realized by chahigthdythe O
cycle to limit the current. At this time, the Schmitt comparator output of the FG is supplied at thg PdM When bipolar
transistors are used externally, the top-side transistors should not have an integrated diode, but Schottky barrierdibeesetiou
instead (to prevent feedthrough current caused by diode reverse recovery during PWM switching).

When the LIM pin is High or open, the PAM drive mode is selected. The P\\iih carries the PWM signal. This output can drive
an external switching regulator circuit for varying the motor supply voltage and thereby controlling motor speed. Cuwkist cont
also realized by changing the motor supply voltage. In this case, a delay in the switching regulator circuit will cayse thelela
current control action. During the delay, a higher current than the set current may flow, which must be taken into constusmati
selecting output transistors. For applications where the motor has variable speed and control at low motor voltagek theequire
lowest operation voltage is limited by the base voltage of the interface transistor for top-side output transistortdsivausies a
problem, the base voltage must be made low (for example by dividing,thedttage with resistors). When FETs are used as top-
side output transistors, types which can be used at low gate voltages must be selected.

3. Current limiting circuit

The current limiting circuit limits the peak current to the value | FRf (V. = 0.5V typ., Rf: current detector resistor). As
mentioned above, in PAM drive mode, a current higher than the set current may flow during the delay interval. If the capacitor
charge current of the switching regulator circuit is a problem, a smoothing capacitor may be inserted, with the negatinectielkt c

to the RF pin.

If PWM noise is a problem in the RF waveform, a filter should be provided at the input.
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4. Reference clock

Since the clock input of the PLL circuit (CL X and the internal divisor output (CIK) are separate, various applications are
possible.

(1) Using the internal divider circuit

Basically, CLK and CLK, . are shorted. If a division ratio other than the built-in ratio is required, an external divider circuit can be
inserted between these two pins.

[1] Using a quartz oscillator

An oscillator using a quartz crystal and C, R components can be configured as shown below.

X| X0

T T C1, R1 : For stable oscillation
I

| C2 : For overtone oscillation prevention
R J_
C1
Cc2
- ]

VREG

C3
|1
I

C3 : For crystal coupling

A11349

(Reference values)

Oscillator frequency (MHz) C1 (uF) C2 (pF) C3 (pF) R1( Q)
2t03 0.1 10 100 330k
3to7 0.1 None 47 330k
7t09 0.1 None 22 330k
9to 10 0.1 None 12 330k

The circuit configuration and values are for reference only. The quartz crystal characteristics as well as the poskihtiitg of
capacitance and noise due to layout factors must be taken into consideration when designing an actual application.
[Precautions for wiring layout design]
Since the quartz oscillator circuit operates at high frequencies, it is susceptible to the influence of floating capanoitahee fr
circuit board. Wiring should be kept as short as possible and traces should be kept narrow.
[2] External clock input (equivalent to quartz oscillator, several MHz)
When using an external signal source instead of a quartz oscillator, a resistor of alfewhbdilkl be inserted in series at the X
input. The XO pin should be left open.
Signal input level

Low: 0to 0.8V

High: 25to 5V
(2) When not using the internal divider circuit
When using an external signal source to supply a signal equivalent to the FG frequency (several kHz), the signal iheéput via t
CLK,, pin. When not using a quartz oscillator, thg@ should be left open or connected to the in (XO is open).

5. Hall input signal

The Hall input requires a signal with an amplitude of at least the hysteresis width (24 mV max.). Taking possible nossinflue
into consideration, an amplitude of at least 100 mV is desirable. If noise at the Hall input is a problem, a noise-cgrationg c
(about 0.001 to 0.F) should be connected across the Hall input pins .

Since the same-phase input range is 0 {g-2V, a Hall element can be connected in series if 12V is applied af_ thpenV

6. FG input signal

The FG input is designed mainly for input from a Hall element and has the same specifications as the Hall input. litheheput

used for an FG pattern or other very low-level signal, an external amplifier must be used to amplify the signal first.

When there is noise at the FG input, locking may be impaired and jitter may increase. If PWM switching noise or othieumaise is

to be present, countermeasures such as making the Hall element power supply more stable or connecting a capacitopatross the in
will be necessary.
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7. PWM frequency
The PWM frequency is determined by the capacitance connected tg, thpi
fPWM= 1/(15000 x C)
The PWM frequency should be between 15 and 50 kHz. If the frequency is too low, noise and control performance may be a
problem. If it is too high, switching losses will increase.

8. LD output

The LD1 output is ON when phase lock is achieved. Phase lock is evaluated only by the phase (through edge comparison), not by
speed deviation. Therefore when LD1 is ON, speed deviation is affected by the FG signal acceleration for example whigrgestablis

the lock condition. (The lower the acceleration, the lower the speed deviation.) When it is necessary to limit speeduteviation

LD1 is ON, the results of actual motor speed measurement must be applied.

9. Power supply

When using FETs as bottom-side output transistors, applying a voltage of 12V tg. thie Yhakes it possible to supply a gate
voltage of about 10V. When using FETSs or bipolar transistors that can handle a low gate voltageariie)/ . pins can also be

short- circuited to apply 5V. (In this case, do not apply voltage higher than 5.5V.)

Since this IC is designed for use in high-current motors, the power supply line may fluctuate easily. Therefore a capacitor of
sufficient capacitance must be provided between theoli and ground, to assure stable operation. If a diode is used in the power
line for reverse-connection protection, power line fluctuations may be further increased, which will require more capacitance.

10. Motor lock protection circuit
To protect the IC and the motor itself when rotation is inhibited, a motor lock protection circuit is provided. If theutDsddigh
(unlocked) for a certain interval in the start condition, the external bottom-side transistors are turned off. The rengtteofal
is determined by the capacitance at the CSD pin. A capacitancepd? esults in a trigger interval of about 10 seconds.

Trigger interval (S 110 x QF)
The trigger interval should be set so as to leave sufficient leeway for motor startup. Speed reduction due to cloclsiméghercy
does not trigger the protection circuit.
When the protection circuit has been triggered, the condition can only be canceled by setting the system to the stogr dgndition
turning the power off and on again. When wishing not to use the motor lock protection circuit, connect the CSD pin to ground.

11. Low voltage protection circuit
The low voltage protection circuit cuts off the bottom-side output transistors (external) when the voltage atdimefalls below
3.75V (typ.). The circuit action is released when the voltage rises above approx. 4.0V (typ.).

12. F/R switching

Forward/reverse switching in principle should be carried out while the motor is stopped. If switching is carried out mbilerthe
is running, feedthrough current (due to output transistor delay) is prevented by the circuit design, but a high curmeninatiefl
output transistors (due to counterelectromotive voltage and coil resistance). If such a condition is anticipated, ta@sistprs t
must be selected appropriately, to allow handling even higher current than in normal use.

13. Soft start

In PAM drive mode, connecting a capacitor (approx. 0.01 tB)between the SOFT pin and ground enables soft start (gradual
increase in PWM ON duty cycle, causing a sloped rise in motor supply voltage). This prevents the current flow exceetding the se
current due to switching regulator circuit delay at startup. The Soft start function is active only immediately after mugtor sta

When the motor is stopped, the output transistors are turned off, therefore the charge accumulated in the switchineghlagpr s
capacitors can only be discharged as leak current of the output transistors. When the motor is restarted before thiageipply vol
dropped, the soft start function will not be active. Therefore it is necessary to discharge the capacitors via a ieestister soft

start function operates properly.
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Pin Descriptions

Pin number| Pin name Equivalent circuit Pin function
1 Vees vee 5V regulator output (control circuit
power supply)
For stable operation, pin should be
connected to ground via a capacitor
(0.1pF or more).
@
=
7y
z
w7 A11350
2 X

VREG Pin 2: Quartz oscillator input. Maximum

8 Xo oscillation frequency is 10 MHz
L Pin 3: Quartz oscillator output
= Generates reference clock. When an
external clock (several MHz) is used,
connect a resistor of about 1@ k in
@ series to the Xpin, so that the signal is
@ input via the resistor. Leave the Kin

b O O i open

77 77 777 77

)

A11351

4 SIS VREG Start/stop pin

Low: Start
High: Stop
High when open.
30 kQZ
5.6 KQ :

A11352

5 CLKse Divisor selector pin

VREG "L": (divisor 3072): 0to 1.0V
"M": (divisor 1024): 2.0 to 3.0V
"H": (divisor 4093): 4.0V to {,

30kQT High when open.
5.6 kQ
—W——w——(5)

A11353

Continued on next page
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Continued from preceding page

Pin number

Pin name

Equivalent circuit

Pin function

6

CLKn

VREG

o |

30 kQ

5.6 KQ

A11354

Clock input (max. 10 kHz)
Low: Oto 1.5V

High: 3.5V to V.

High when open.

CLKour

VREG

'kl

A11355

Quartz oscillator divider output
Ratio is selected with pin 5.
Open collector output

FR

VREG

®

30 kQ
5.6 kQ

A11356

Forward/reverse switching pin
Low: Oto 1.5V

High: 3.5Vto V.

High when open.

FGse

VREG

30 kQ%
5.6 kQ
AV—— A (9

A11357

FG comparator selector pin
Low: Oto 1.5V

—> Speed control on FG single edg4
High: 3.5V to V.

—> Speed control on FG dual edge
High when open.

10

LIM

D
Ty
[ 3

®
30 kQ
5.6 kQ
1)

A11358

Drive mode selector pin
Low: Oto 1.5V

—> Direct PWM drive mode
High: 3.5V to \[ .

—> PAM drive mode
High when open.

Continued on next page
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Continued from preceding page

Pin number | Pin name Equivalent circuit Pin function

11 LD1 Phase lock detector output
VREG On when PLL phase lock is achieved.
() Open collector output

12 LD2 ' @Q Phase lock detector output
(LD1 inverted output)

On when PLL phase lock is achieved|
E Open collector output

A11359

13 PD VREG Phase comparator output (PLL output)
<I> Outputs the phase difference as a sighal

with changing pulse duty cycle. The

J higher the duty cycle, the higher the
: output current.
777

A11360

14 E VREG . ‘ Differential amplifier input

A11361

15 Eo Differential amplifier output

Output current increases at Low.

16 TOC Torque control input

Normally connected to EO pin. When
TOC pin goes Low, duty cycle of UH,
VH, WH (direct PWM mode) or PWM
output (PAM mode) changes, resulting
in increased torque.

v SOFT Soft start control pin

Connect to ground via a capacitor.
Leave open when soft start is not to be
A11363 used.

Continued on next page
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Continued from preceding page

Pin number| Pin name Equivalent circuit Pin function
18 PWM VREG ‘ PWM oscillator pin
C) C) C) Connect to ground with a capacitor to
set oscillation frequency.
200Q
+ e ®
2kQ
77
Al11364
19 PWMour VREG PWM output .
Open collector output (Darlington
@ connection). In direct PWM mode (LIM
@ pin Low) the output is an FG Schmitt
' output.
457 A11365
20 RF VREG Output current detector pin
<> <> () Connect to ground via a lower resistof.
Sets maximum output currenf | =
0.5/Rf.
{ 5kQ :
Veza 777 71
A11366
21 WH Ve Output pin (for external bottom-side
23 VH transistor drive)
25 W Performs duty cycle control in direct
K PWM mode (LIM pin Low).
l A11367
22 WL Vee Output pin (for external bottom-side
24 VL transistor drive) .
26 uL C) Open collector output.
7 A11368

Continued on next page
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Continued from preceding page

=

Pin number| Pin name Equivalent circuit Pin function
2 Vee Power supply pin (output and regulato
circuit power supply). Connect to
ground via capacitor to prevent noise.
When using the IC with a single 5V
source, short this pin to the V. pin.
33 IN1* Vee Hall inputs for various phases
32 INL- RN -
Logic "High" indicates W*>VIn".
a1 e ® © ©
30 IN2-
29 IN3*
2 ng 29 D
g 2000 200Q g
i 777 7 A11369
% FGw' Vee FG comparator input
34 FGw : : .
" Pin 35: Non-inverted input
© © O ! ried Inp
Pin 36: Inverted input
: 200Q : 200Q .
i 7”7 77 i A11370
36 csb VREG Reference signal oscillator for motor
() () lock protection circuit, clock interrup-
tion error protection circuit etc.
Connect to ground via capacitor.
Connect directly to ground if protectionf
{ circuit is not to be used.
77 e Al11371
FRAME GND Ground
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B Specifications of any and all SANYO 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 Electric Co., Ltd. strives to supply high-quality high-reliability products. However, any and all
semiconductor products fail with some probability. It is possible that these probabilistic failures could
give rise to accidents or events that could endanger human lives, that could give rise to smoke or fire,
or 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.

In the event that any or all SANYO products(including technical data,services) described or
contained herein are controlled under any of applicable local export control laws and regulations,
such products must not be exported without obtaining the export license from the authorities
concerned in accordance with the above law.

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 permission of SANYO Electric Co., Ltd.

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 product that you intend to use.

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, 1998. Specifications and information herein are subject to change
without notice.
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