Ordering number: ENN5233A

Monolithic Digital IC

LB8109M

SA////WYO Actuator Driver for Portable CD Players

Overview

The LB8109M is an actuator driver IC designed for portable * Battery pulse charging,
CD playersthat operate at 2.4 V (two Ni-Cd batteries) or 3.0 V Tr, and the current f
(two dry cells). * Having one 358ty
variety of appli

Functions and Features

* H bridge drivers (output dynamic range maximum is about 2
V) on chip for four channels to drive each CD actuator (the
focus coail, the tracking coil, the spindle motor, and the sled
motor).

 Step-up circuit (voltage to be set by an external resistor) on
chip that is used to apply voltage to the CD DSP, ASP and
microcontroller. Center-tap coil for step-up circuit makes it
possible to supply the driver control voltage. (However, th
drive Tr, L, C, and Di are dl external.) :

» Ogcillator circuits for each converter on chip. (C and

externa.) o / [LB8109M]
* Four-channel driver control output is divided into 13
(the focus/tracking group and the spindle/sled 10.0
group) for minimum loss at double-speed play sHigher 1.0 08035 10
operating voltage in each group is convert 33H RARARA HHst
of each 2ch H bridge driver by PMW co ) 22
the PWM PNP-Tr, NPN-Tr, L, C, and S = =
« Sled motor driving mode is switchabl = == =5
| [ = — = |
—_] = |
== ==
[=} E = |
: =HO =
s # HHHHHHHHER..
SANYO : QFP44MA (QIP44MA)

or other applications whose failure can be reasonably expected to result in serious
material damage. Consult with your SANYO representative nearest you before using

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.
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LB8109M

Specifications

Absolute Maximum Ratings at Ta=25°C

Parameter Symbol Conditions
Maximum supply voltage Vce max
Vcp pin input voltage Vep max
H bridge output current louT max Maximum per channel is 400 mA.
Allowable power dissipation Pd max Independant IC
Operating temperature Topr
Storage temperature Tstg
Allowable Operating Ranges at Ta=25°C
Parameter Symbol
Supply voltage Vee
Vcp pin input voltage Vep
Vcc drop setting voltage when
V
external voltage input is applied cc(EXT)
Electrical Characteristics at Ta=25°C,Vcc =3V,
Parameter Symbol - Ratings Unit
mn | typ | max
[Power Supply Block]
Standby current drain lcco 20 | mA
Ve no-signal current drain lcc 7.0 10.0 | mA
V¢p no-signal current drain lco 5.0 8.0 | mA
[Externally set step-up circuit]
ASP drive output current lo ASPDRV 2.2 2.8 3.4 | mA
Refe_rence voltage of step-up 1.23 1.28 133] v
circuit
Vasp pin input bias current 200 | nA
UPBASE pin saturation 02! v
voltage
Load regulation uH, C =220 uF 1000 | mV/A
Line regulation 30 uH, C = 220 uF 100 | mV/IV
Minimum off duty 20 %
[S/S Pin Function]
S/S start voltage Vee-10 | V
SIS off voltage Vce —0.5 \%
| 4o =200 mA, TOP + BOTTOM 0.30 045 | V
2.25 \Y
At mute state (each output = 0) 0.23 0.26 029 | V
Vout/600 A
Vour =max, L =30 uH 1000 | mV/A
Vour =max, L =30 uH 100 | mV/IV
0.5 Vep05 | V
1.2 Vep-13 | V
Each VN =Vasprer =2V 20| vuA
Input offset voltage VoifIN Vasprep =2V -30 +30 | mV
CH1,2,4 transfer gain G124y R =10 Q 7.1 8.3 95| dB
CH3 L side transfer gain G3Ln R =10 Q 7.1 8.3 95| dB
CH3 H side transfer gain G3Hy R =10Q 13.6 14.8 16.0 | dB

Continued on next page.
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LB8109M

Continued from preceding page.
. Ratings )
Parameter Symbol Conditions - Unit
min typ max
Negauve/posnwe transfer gain AGpy R =10 Q 0 +10 | dB
difference
Input dead zone voltage range Vpz RL =10 Q, output voltage difference 5 mV or less mV
G-SELECT pin low-gain side v, vV
selection voltage GSELLTH
G-SELECT pin high-gain side
. VGSELL-TH \
selection voltage
[SLED Drive Circuit]
SL REF pini
pin input voltage VL Rer v
range
SL REF pin input bias current IesLree | VsLrep =2V 200 [ nA
Positive side setting offset
voltage between IN4 VoffsLrer | VsLrer = 2.3V, Vasprer =2V +20 | mVv
and SL REF
Dual side step width difference
P VsLpirr | VsLRrer = 2.3V, Vasp Rer = +25 | mv
voltage
SL MODE pin high voltage V4 sL MODE 0 v
SL MODE pin low voltage V| sL MODE 1.0 \%
[Muting Block]
Mute on voltage VoN MUTE \%
Mute off voltage VOFF MUTE 1.0 \%
[OP Amplifier Block]
Input offset voltage Vorr op +5 | mVv
!nput bias current for each s op 200 | nA
input
Common-mode input voltage
V Vep-1.5 \Y
range CMOoP CD
Open-loop voltage gain Gy op 34 37| dB
[External Voltage Input Block]
Minimum operating input
voltage when external voltage \%
input is applied
EXTDRYV pin output current 170 210 250 | uA
VZ pin voltage 6.4 6.9 7.4 \%
VZ pin inflow current 20 | mA
VexT, VExt-CHG pin
Input bias current 200 | nA

VexT, VExt-CHG pin
Step-up circuit refe
voltage

EXTBASE pin gatiiratio

1.23 1.28 1.33 \Y

0.2 \Y
voltage
Vec—0.15 \Y
100 | kHz
-2.0 uA

0.32 0.35 0.38 \%

VcHG-on 2.0 \4
‘ \ VerG-oFF 10| V
g::g;:\tAON pin g Is cHe MoN | Ve mon = 0.3V 200 | nA
CHGDRYV pin output current locHebry | VcHe Mon =0V 2.4 3.0 3.6 | MmA
[TSD Block]
Operating temperature Ttsp Design target value, Note 1 180 °C
Temperature hysteresis width ATtsp Design target value, Note 1 20 °C

Note 1: For parameters which have an entry of ““design target value” in the ** Conditions” column, no measurements are made.
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LB8109M

Pd max — Ta
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Pin Assignment

E OPIN+
E OPIN-
Eﬂ vz

E UPBASE
:1__8-| VASP
z] ASPDRV
E DNB-2
E DNB-1
E CHG-ON
E] EXTBASE

12| VEXT-CHG

1] Top view
-
>
w
>

EXTDRV | g

A04655
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LB8109M

Pin Functions

Pin No. Symbol Equivalent circuit

Function

1,2 IN1, IN2
32,33 |[IN3,IN4

IN1 2000

ASPREF

30 | ASPrer

Actuator control signals for each driver:

43,42 |OUT1", 1~

41,40 |OUT2", 2~
vouT1i/2
38,37 |0ouUT3", 3~
36,35 |OUT4", 4~

Irive output pins. Sled
put pins. (Each channel

er supply pins for the H bridge
driver. Voyrl is for the focus/tracking
group and Vgoyt2 is for the spindle/sled
group. Maximum value + o

(o : saturation voltage of upper/lower
output Tr) of control output for each
2CH is set by external PWM step-
down circuit.

3 Vour 1
31 [Vour2
4 Vep

Power supply for the actuator driver
controller, maximum value circuit for
PWM, sled controller, and MUTE
block.

5 CHGDRV

EXTDRV

pstant current v ¢
ue of each

CHGDRV:3mA
- EXTDRV:200%A
ASPDRV:3mA

CHGDRV
{]JEXTDRV
ASPDRV

Constant-current (_:i'rcuit which
changes with the input of CH1
through 4. (3 mA max)

A04564

Base drive output pin for the external
NPN-Tr for the battery pulse charging
circuit.

Base drive output pin for the external
step-down NPN-Tr used when external
voltage input is applied.

Base drive output pin for the PNP-Tr
for the step-down PWM that generates
the power supply for the H bridge
driver that drives the focus/tracking
group actuators.

Base drive output pin for the PNP-Tr
for the step-down PWM that generates
the power supply for the H bridge
driver that drives the spindle/sled
group actuators.

Base drive output pin for the external
NPN-Tr for the step-up circuit that sets
the external voltage for the DSP.

Continued on next page.
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LB8109M

Continued from preceding page.
Pin No. Symbol Equivalent circuit Function
6 CHG MON Constant-current feedback input pin

for the charging circuit. The charging

EXTBASE
Vcc Vce

CHG-MON 50
» Al

13 EXTBASE

W
00k

7 GND
8 OosC
vce
veey d
OSCPWR

9 OSCPWR power supply pin that is used to
prevent invalid current for the

oscillation circuit in standby mode.

11 VExT Voltage feedback input pin for the
external power supply step-down
circuit. V¢ for playback is set by
comparing this pin voltage with the
internal reference voltage (1.28 V

typ.).

1.2v

Voltage feedback input pin for the
external power supply step-down
circuit. V¢ for charging is set by
comparing this pin voltage with the
Aosset internal reference voltage (1.28 V
typ.).

VExTCcHG

Voltage feedback input pin for the
step-up circuit. The step-up voltage is
determined by comparing this pin
voltage with the internal reference
voltage (1.28 V typ.).

Connection pin for the resistor that is

used to set the voltage of the step-up
circuit. This prevents invalid current in
104660 standby mode.

Continued on next page.
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LB8109M

Continued from preceding page.
Pin No. Symbol Equivalent circuit Function
20 \74 vee vz Input pin for start-up circuit when an
external valtage input is applied. The
Zener diode ‘& External /i ut is applied
Reference voltage %(:)Wu?r erted in series.
yookKa startup circuit Forced ‘determined by
ce SIS function startup '5.pin has a
shant .
24 SIS
21 OPIN™
22 |oPIN'
23 OPOUT

14 CHG-ON

25 MUTE

26 G-SELECT

A04659

SLMODE

n for selecting battery charging when
external voltage input is applied. This
pin determines the drop voltage for the
external voltage input. When low, the
drop voltage set by VEXT is selected;
when high, the drop voltage set by
VEXT-CHG is selected.

Input pin for simultaneously muting the
drivers for the four channels. (High:
mute)

Pin for switching the spindle driver
transfer gain between 8.3 dB and
14.8 dB (typ. value each). (Low: high
gain)

Pin for switching the sled driver
between V-type control and step
control. (High: V-type control; low: step
control)

Power supply voltage pin.

404663

Threshold input pin for driving the sled
motor stepwise. Both the positive and
negative step levels (with positive
negative symmetry) are determined by
the voltage differential between the pin
voltage and the ASPREF pin voltage.

Output Tr. GND for the four-channel H
bridge drivers. This pin is not internally
connected to the small-signal system
GND.

Continued on next page.
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Block Diagram and Sample Application Circuit
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LB8109M

Supplementary Explanation

1. Vcp supply
TheVp lineisthe power supply for the driver control blocks of channels 1 to 4. The V¢p line can be supplied from the DSP
step-up circuit by using a coil with center tap (as shown in the Block Diagram).

However, because the allowable operating range for Vcp is3.6 V 10 9.0V, it is recommended that
dissipation, the voltage should be set to the low end of this range. (Even if this power supply do
mance such as the transfer gain.)

2. Sled step drive

(Thisonly affects channel 4.)
The step drive starting level isinput from the SLREF pin (only avoltage higher than:

cally by setting the differential voltage between the SLREF and the ASPREF o

voltage to IN4. In other words, the control characteristics become as defined
the positive and negative steps has no hysteresis.)

Voltage between outputs

B Specifications of an
characteristics, and
of the performance,

ibed or contained herein stipulate the performance,
cts in the independent state, and are not guarantees
the described products as mounted in the customer’s
idgStates that cannot be evaluated in an independent device,
vices mounted in the customer’s products or equipment.

gh-quality high-reliability products. However, any and all

's cannot occur. Such measures include but are not limited to protective
or safe design, redundant design, and structural design.

led under any of applicable local export control laws and regulations,
be exported without obtaining the export license from the authorities
with the above law.

n (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 August, 1999. Specifications and information herein are subject to change
without notice.
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