Ordering number : EN4851

Monolithic Digital IC

LB810/M

SANYO

Portable CD Player Actuator Driver

Overview

The LB8107M is a portable CD player mechanism
actuator driver. It operates on a2.4 V power supply, which
corresponds to two rechargeable Ni-Cd cells.

Functions and Features

 Four H bridge driver channels on chip, one each for the

four CD actuators; focus coil, tracking coil, spindle

motor and sled motor

Built-in step-up circuit to power the associated 5.0 V

CD LSlIs, including the DSP and microprocessor.

(The drive transistor, L, Di and C are external

components: step-up circuit) 1o 150 mA, maximum

Extremely low loss drive can be achieved, since the

LB8107M detects the largest signal of the four drive

channels and supplies that voltage to the H bridge driver

blocks in each of the four channels using PWM voltage
conversion.

(The drive PNP transistor, L, Di and C are external

components: step-down circulit)

» System start and stop can be performed at the

MiCroprocessor output.

Support for switching between step drive mode, which

has a high current reduction effect, and normal V control

for the sled motor drive (The other three channels all are

V typedrive only.)

* Built-in battery check comparator

* Built-in integrating amplifier to handle the application of
digital servo control to earlier spindle motors
(This function integrates the PWM output.)

e A defect function is provided. This function improves
the tracking ability by setting the voltage supplied to the
H bridge drivers to the maximum in the presence of disk
defects during playback.

Specifications
Absolute Maximum Ratings at Ta=25°C

Package Dimensions
unit: mm
3148-QFP44MA
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Parameter Symbol Conditions Ratings Unit
Maximum supply voltage Ve max 7.0 \%
H bridge output current lout Taking 400 mA/channel as the maximum. 800 mA
Step-up circuit output current lcp 150 mA
Allowable power dissipation Pd max 800 mw
Operating temperature Topr -251t0 +75 °C
Storage temperature Tstg —40 to +125 °C
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LB8107M

Allowable Operating Ranges at Ta=25°C

Parameter Symbol Conditions min typ max Unit
Supply voltage Vee 2.0 24 4.0 \
Operating output 150 mwW

Electrical Characteristics at Ta=25°C, V=24V

Parameter | Symbol | Conditions min typ max Unit
[Power Supply]
Standby current drain leco S/S1=H,S/S2=H 10 HA
Quiescent current lec 18 27 mA
[Step-up Circuit]
Output voltage Vep 4.75 5.0 5.25 \
NPN transistor drive current Ino 3.0 mA
Load characteristics AVepllcp 0.01 | %/mA
Voltage characteristics AVepNee 100 mv/v
Minimum off duty 50 %
[Oscillator Circuit]
i{)ﬁﬁ?{ggfj;‘:y” signal Fsvync 80 100 | KkHz
[H Bridge Outputs]
Saturation voltage | Vec (sat) | 200 ma, TOP + BOTTOM 0.26 0.39 v
[Motor Control Block]
Input voltage ViN The linear region where Vgegl = 1/2 Vep VSElFé VRerl VEElFé \
Input bias current DR 1.0 PA
Transmission gain (+) GyTr 7.95 dB
Transmission gain ratio (+)/(-) AGy7R | Within the same channel +1 dB
Input dead band voltage Vdz fogé mv
Input dead band voltage offset Vdzof At the forward/reverse transition within a channel +10 mV
[PWM]
Maximum output voltage Vout 2.1 2.4 2.7 \Y
PNP transistor drive current Ipi * Vout/600 mA
Load characteristics AVoyt/ird 0.03 %/mA
Voltage characteristics AVoyt/Vee 50 mvV/V
[Sled Drive Circuit]
Drive Reference Voltage v VRerl v
(step mode) REFO +0.65
SLS on voltage Vsis oN 2.0 \
SLL input bias current IBsLL 300 HA
SLH input bias current IBSLH 300 HA
Defect voltage VDEF ON 2.0 \
[S/S Pins 1 and 2]
P-on voltage Vee—-1.0 \
P-off voltage Veec—05 \
[Reference Voltage Pin]
Output current IREFO 100
Output voltage VREF2 1.2 \
[WP Pin]
Output voltage Vopw _Vg'ié %
[Battery Check Block]
Bl input bias current Igg) 15 HA
BO output voltage Voo logo = 500 pA 0.3 \

Note: * This is a design guarantee and is not measured.

Continued on next page.
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Continued from preceding page.

Parameter Symbol Conditions | min typ | max | Unit
[CLK Block]
CLK input voltage Veik | 2 | | | \
[Oscillator Block]
Oscillator power voltage Voscp Vee - 0.15 \
OSC pin input bias current Isosc -15 HA
[Integrating Amplifier Block]
Input bias current IgiAl 500 nA
First stage amplifier gain GV1 Open loop, f =1 kHz* 55 dB
Second stage amplifier gain GV2 Internal closed loop 0 dB
First stage output Vol-1 | 1mASOURCE Vep-13 v
saturation voltage Vol-2 1 mA SINK 1.3 \V]
Second stage output Vo2-1 | 1 mA SOURCE Vep-13 v
saturation voltage Vo2-2 1 mA SINK 1.3 \V]
Note: * This is a design guarantee and is not measured.
Pin Assignment
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LB8107M

Pin Functions

Unit (resistance: Q)

Pin No. Symbol /10 Pin function
1 IN1 | Actuator control input: focus
2 IN2 | Actuator control input: tracking
3,31 Vout Power supply for the four H bridge channels
4,5 Vep | Step-up circuit output voltage
Sets Vg to its maximum voltage on defect input.
Vce
S50zA
6 DEFECT | 60k
80k
Ao02425
7 REFO (e] Sled drive reference voltage
8 1Al Integrating amplifier input
9 AO (e} Inverting amplifier output
10 IAO Integrating amplifier output
11 OsC Free-running oscillator: RC circuit connection
12 OSCPOW O Free-running oscillator: RC circuit power supply
Step-up npn transistor drive output
’ ' Vce
13 |ups o iTj
AO2426
Starts the system when a low level is applied as the LB8107M start input (power on lock from the
microprocessor)
* vce
14 S/S1 | 1
=50k
AD2427
Provides a logical or function with the S/S1 input (for starting from a switch input)
vce
15 S/S2 | =50k
A02428

Continued on next page.
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Continued from preceding page.

Unit (resistance: Q)

Pin No. Symbol /0 Pin function
16, 17, 18,
38, 39, 40 FGND Ground for the power block
Microprocessor start-up output linked to S/S2. pnp open collector output
' Vcpi (Bpin)
=100k
19 WP O
T
Ao2429
Battery low output. npn open collector output; Low: battery low
@
20 BO o
A02430
Battery voltage detection pin
Vce
200
21 BI |
S0sA
A02431
Voltage reduction pnp transistor drive output
* vVece
22 DNB o
A02432
23 GND Signal ground
External clock input pin
’ vVce
(I) S50uA 50mA
24 CLK |
.! 60k 60k
F 80k 80k
7 becd
A02433
25 Vee Power supply: 2.0 to 4.0 V
26 VRep2 Reference voltage: 1.2 V
27 SLH | Sled drive starting voltage adjustment

Continued on next page.
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Continued from preceding page.

Unit (resistance: Q)

Pin No. Symbol l[e} Pin function
28 SLL | Sled drive stop voltage adjustment
Sled switching vce
S50sA
29 SLS I @ ﬁ?\,:‘
80k
A02434
30 Vrerl | Motor control block input reference voltage: supplied from the CD servo IC
32 IN3 | Actuator control input: Spindle
33 IN4 | Actuator control input: Sled
34 OouT4 (-) (0] Actuator control output (-): Sled
35 OuUT4 (+) (0] Actuator control output (+): Sled
36 OUT3 (-) (0] Actuator control output (-): Spindle
37 OUT3 (+) (0] Actuator control output (+): Spindle
41 OUT2 (-) (@] Actuator control output (-): Tracking
42 OUT2 (+) O Actuator control output (+): Tracking
43 OUT1 (-) (0] Actuator control output (-): Focus
44 OUTL1 (+) (¢] Actuator control output (+): Focus
Functional Description
1. Actuator drivers (focus, tracking, spindle and sled)
Input pins - Outputs (+)
* §'§ H bridge dri vV, Qutput coil
o—— 4. 9 ] ge driver 0 % or motor
VRer? input absolute 5" Outputs (-)
value amplifier
A02436

VRregl issupplied from the CD DSP that is powered by the stepped-up voltage (5.0 V) created by the LB8107M.

(Normally, V reel will be 1/2V p2.)
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LB8107M

The figure below shows the form of the I/O transmission characteristics.

Vo
Posiiive That is, the LB8107M implements a polarity reversing V-type drive
?l'gg‘Z:B with respect to the input signals (from the DSP) referenced to
Vrerl-
The transmission gain AV g/AV,y is 7.95 (typical) and the
Dead band —t— LB8107M provides a region (dead band) around Vggrl where the
; VIN output does not change with the input. (The dead band is Vgl +
(0, Vaprl) 100 mV (maximum).)
The LB8107M provides excellent gain precision since the a
feedback structure is adopted in the drive circuits.
The Vg polarity for each circuit is:
Negative When OUT(+) > OUT(-): Positive
When OUT(+) < OUT(-): Negative

2. Sled motor step drive switching (selected when the SLS pin islow)

While it goes without saying that the V-type drive described above can be used for sled motor drive, the LB8107M

a so supports a step drive scheme to reduce sled motor drive power.

Since asignal that is generated by integrating the tracking output is usually used as the sled motor control input, step
drive attempts to drive the sled motor only during certain periods by providing a sled motor start command from the

sled motor control input and a sled motor stop command from the tracking control input.

Sled motor —— = — === m— e e — PR e o
start model
Tracking control \
input \
(N Sled contro
input
\
\
Sled motor ——————--—-f{Y-----——-—--—-—-—~—--——-4- _\< _______
stop model

VREF1 \] v V v

The start and stop levels are set by an external resistor connected between the V geel pin and the REFO pin.

Vo
normally regardless of the SLS pin.
the H bridge in step drive mode.
VSLH VIN
M

VSLL

However, this only

responds to the tracking

signal.

A02438

Note that for inputs that are lower than Vggel this system operates

Also, as will be discussed later, the maximum voltage is supplied to

No. 4851-7/10
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3. Step-up Circuit
The step-up circuit can be used to power not only the four driver channel control stages, but also external circuits.
(Vpp is5.0V (typical) with an lo of 150 mA (maximum).)
This step-up circuit operates from the built-in oscillator’ s free-running mode immediately after the system is started.

(The frequency is determined by the RC circuit connected to the OSCP* pin. When C is 400 pF and R is 30 kQ, the
frequency will be about 80 kHz.)

Note: * Thispinisused for current pass prevention in standby mode.

After the system is started, (to bring up the CD DSP and other circuits) when a clock with afrequency (e.g., 2fc =
88.2 kHz) greater than the free-running frequency is input to the CLK pin, the oscillator synchronizes with the input
clock. — frequency only synchronization. (Since the frequency rangeis from 80 to 100 kHz, 88.2 kHz is optimal as
the input frequency.)

Since the on/off duty ratio is set to have a maximum of 50%, i.e., the on period ranges from 0 to 50%, this provides a
protection function for the output transistors when large |oads are applied. (We strongly recommend using output
transistors with an hg aslarge as possible. Also, for efficiency, we recommend using Schottky diodes.)

4. PWM Power Supply Scheme
To improve power efficiency as much as possible in the LB8107M, maximum value output PWM voltage conversion
isused in the power supply for each of the four H bridge driver channels.

5. The maximum value of the control block outputs (the outputs of the absolute value amplifiers with respect to their
inputs) for each of the driversis detected, and a voltage consisting of that voltage

Qr?;"’i'f‘i‘éf value plus amargin (the offset) is supplied to the H bridge for each channel using PWM

output voltage conversion (step-down converter). (This allows the actuators to be driven
with the minimum power in cases such as, for example, when the operating voltages
for all four actuator channels are identical and small.) Unlike schemesin which a
PWM converter is provided for each channel, only one L/C pair is required, and
furthermore, since the actuator drive islinear, this scheme does not generate the
noise levels associated with direct PWM schemes. Also, since the voltage supplied
to the H bridges by this PWM schemeislimited to 2.4 V (typicdl), there are no
changes in the maximum currents supplied to the actuators associated with changes in the power supply voltage used.
Furthermore, this schemeis designed so that the maximum voltage is supplied when the defect signal from the DSP,
which indicates the presence of defects, is high or when in sled motor step drive mode.

VREFl Vin
A02439

6. System Start and Stop Commands
The LB8107M is designed so that the system can be started and stopped by the control microprocessor.

[Start]

The pins S/S1 and S/S2 are provided as system startup pins. Of these, §/S1 locks the system power supply when it is
set low by the microprocessor as a power on lock. S/S2 is provided to be used for startup from a switch and the
function operates by taking the logical with S/S1. However, the microprocessor can still apply the S/S1 power on
lock by reading the WP (wake up) pin output, since this output is goes high when S/S2 is low.

[Stop]
The system power supply can be shut down by setting both S/S1 and S/S2 high. This puts the LB8107M in standby
mode.

[Other notes)

* Circuit blocks that use V p1 as the power supply
Integrating amplifier, inverting amplifier, sled switching circuit (including SLS, SLH and SLL) and the maximum
value circuit

* Circuit blocks that use V « as the power supply
Step-up circuit, step-down circuit, reference voltage, battery check, oscillator, edge start and other circuits.
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Sample Application Circuit

Micro-
processor bsP
2.2k 2.2k 3.3k J, 12K-;—”L’ _[‘”L_l_—'—’l’
nm A A T 3T o0.1s c1
vyy yr T AALE - —— -‘—
10"{ 4.7k 2
ASP Lig
5 64l B Bol el ol [l [l el el e -
D1
22
0.1u 34
SELD T4
s0l+fos pry—
Vee
36 51»—>~ Micro-
O.4p
SPIN- processor
DEL .
10 37 1__3|——>— Micro-
processor
a8 18
38 LBB107M 17
40 i6
41 El——é— Switch input
O.1p
TRACK
1oLy [a2 [ —
Micro-
processor
0.1 43 =
Focus
10 44
1 2 3 4 LEJ l =] 7 8 ] 10| |11
ASP v
100k cc

A02440

Unit (resistance: Q, capacitance: F)

2SB815
25C3650
SB07-03C

To control the spindle motor using a digital servo scheme, input the PWM output to pin 8, set up the external integration constant, and input the output from
pin 9 to the spindle input.
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Internal Equivalent Circuit

A0UTS™
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1
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O
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ERR AMP

5
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F
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= ERR AMP
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i BATTERY
20) 22 lSF B 12 23 4
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z
o
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Ab24414

Reference values . . .
2SB815 Unit (resistance: Q)

2SC3650
SB07-03C
30 pH (under 1.35 Q, 600 MA)

m No products described or contained herein are intended for use in surgical implants, life-support systems, aerospace
equipment, nuclear power control systems, vehicles, disaster/crime-prevention equipment and the like, the failure of
which may directly or indirectly cause injury, death or property loss.

m Anyone purchasing any products described or contained herein for an above-mentioned use shall:

O Accept full responsibility and indemnify and defend SANYO ELECTRIC CO., LTD., its affiliates, subsidiaries and
distributors and all their officers and employees, jointly and severally, against any and all claims and litigation and all
damages, cost and expenses associated with such use:

O Not impose any responsibility for any fault or negligence which may be cited in any such claim or litigation on
SANYO ELECTRIC CO., LTD., its affiliates, subsidiaries and distributors or any of their officers and employees
jointly or severally.

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