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Overview

Pin Assignment

The LB8106M is a four-channel actuator driver for
driving the focus coil, tracking coil, spindle motor and £ g‘é g'g 89 é é éé
sled motor in portable CD players, “F] ﬁﬁ ﬂ'ﬁ ﬁ ﬁ FI Fl l?l ﬁ .
The LBR106M features a 3.9 V (typ) output up con- Ny =] -2 Ine
verter, an integrating amplifier to allow the future use of IN2 T 1 INa
a digital servomotor for the spindle, and a battery check Vore = = v
comparator. It supports system startup and stop func- Veo1 [ 5L8
tions, a selectable sled actuator driver step mode for DE:E% E:: Loe1oeM g ﬁt:}
reduced power consumption, and a defect function to s E % :;E:F?
improve tracking when there is a disk fault. 1o —j =g
©sC [-— GND
The LB3106M operates from a 2.0 to 4.0 V supply and 1" TOOOOTIoon 2
. . . . 12 2
is available in 44-pin QIPs, § 258 g % % LT
O [ra Ty
Features 8
* Four H-bridge actuator drivers for the focus coil,
tracking coil, spindle motor and sled motor Package Dimensions
* On-chip 3.9 V (typ) up converter
* System startup and stop functions Unit: mm
* Selectable sled actuator driver step mode
* On-chip battery check comparator 3148-QIPA4MA
* PWM power supply reduces power consumption, 132 [
noise and the number of external components 100 16 °-2""“
requn.cd << ] 23 _l_
* On-chip integrating amplifier for future digital spindle vy 2 T
servomotor =s ]
¢ Defect function to improve tracking when there is a = 0.36
disk fault 132 100 = m._L
* 20 w0 4.0 V supply = =i
¢ 44-pin QIP u=0 E= 12
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‘Sample Application Circuit
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Unit (reslstance: (2, capacilance: F)

Notes

1. T1 is a 25B815, T2 is a 28C3650, D1 and D2 are SB07-03Cs, L1 = L2 = 30 pH and C1 = C2 = 100 pF.

2. Values shown are for reference only.

3. When using a digital spindle servomotor, connect the PWM output to IAI, set the integration constant using
external components and connect AO to the spindle servomotor input.
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Pin Functions

Number Name Equlvalent clrcult Function

1 N1 Focus actuator control input

2 IN2 Tracking actuator control input
33 YOuT Bridge driver outputs

4 VCDh2 Up converter input

§ VeO1 Up converter input

Veo
S0pA
8 DEFECT ® GOk Defecl input
k)

7 REFO Sled drive reference voltage output

B 1Al Integrating amplifier inpul

8 AD Inverling amplifier output

10 IAC Integrating amplifier output

" 0sC Oscillator input

12 OSCPOW Oscillator supply outout

13 urB Up converter npn-transistor driver output

15 582 System startup input 2

Voo
A ]
50 ki
14 881 [id) System startup input 1
Veo
;wm i

;68" 13-;" 14%' FGND Frame ground

No. 4105—3/10



LB8106M

Number Name Equivalent clrcult Function
Veor
£100 k2
19 WP ) Microcomputer startup output
20 BO % E Battery check output
Ve
2000
21 Bl Battery check input
50 pA
Voo
2 DNB & \ i : | I ; Down converier prp-transistor driver oulput
23 GND : Signal ground
Veo
(OF 50pA
24 cLK W o A Clock input
I 80 kO 80 k2
25 vce 24V supply
2% VREF2 1.2 V reference voltage
27 SLH Sled driver startup voltage adjustment input
28 SLL Sled driver stop voltage adjustmant input
Voo
50 pA
2 SLS som‘ Sled changeover input
20k
30 VREF1 Aclualor driver reference voltage input
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Number Name Equivelent clrcult Function

a2 IN3 Spindle actuator control input

k] IN4 Sled actuator conlrol input

4 OUT4- Negalive sled acluator driver output

35 OUT4+ Positive sled actuator driver oulput

36 oUTs- Negative spindla achrator driver output

a7 OUT3+ Posifive spindle actuator driver output

41 OUTe— Negalive tracking actuator driver output

42 QUT2+ Posilive fracking actuator driver output

43 ouUT1- Negative focus actuator driver output

44 QUT1+ Positve focus actualor driver output
Specifications

Absolute Maximum Ratings

Parameter Symbol Ratings Unit
Supply woltage Voo 7.0 v
Bridge driver outpul currant lo 800 mA
Up converter oulput currenl lep 150 mA
Power dissipation Pp 800 mw
Operating temperature range Topr 2010 +75 °C
Slorage temperalura range Tug —401o +125 °C
Recommended Operating Conditions
Ta=25°C
Parameter Symbol Ratings Unit
Supply voltage Voc 24 v
Supply voltage range Ve 20 to 4.0 v
Electrical Characteristics ‘
Power supply
V=24V, T,=25"°C
Parameter Symbol Conditions Ratings Unit
min typ foax
Standby currant consumpiion leco 851 and 552 ars HIGH. - - 10 pA
Quiesceni current consumption leca - 18 27 mA
Power consumption Po - 150 - mW
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Up converter
Vb =24 V, T, =25 °C

Ratings
Parameter Symbol Conditions Unit
min typ max
Outpul voltage Veo a7 39 41 v
npa-transistor drive cumant [ - 20 - mA
Load characteritics AVep/len - - 0.01 %/mA
Voltage characteristic AVeoVoe - - 100 mvv
Duly cycle Duty - - - %
Osclllator
Vor =24 V, T, = 25 °C
Ratings
Parameter Symbol Conditlons Unit
min typ max
Synchronizing signal inpul frequency Tayno 80 - 100 kHz
OSCPOW oulput voltage Voscp Voo — 0.15 - - v
OSC bias cument laoso ' - - 15 pA
H bridge
Vop =24 V, T, = 25 °C
Ratings
Parameter Symbol Conditions - Unit
min typ max
Output saturation voltage Ve (sap L?nk= fogounrjoﬁ' - 0.26 0,98 v
Actuator drivers
Vb =24V, T, =25 °C
Ratings
Parametoer Symbol Conditions Unit
min typ max
Input voltage v Vaer = Y¥cp Vier ~ 1.0 VRer VRers + 1.0 v
Input blas curent lsoR - 10 - PA
Transmission voltage gain Gyt - 7.85 - dB
s;r;gle:ic;ll;arzgﬁllaltransmlsslon vollage AGy _ +10 _ @
Dead band input voltage Vi - - Viagry 100 my
Dead band input vollage offset Vezor Positvefinverse channal -10 0 10 my
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PWM
Vop =24V, T, =25 °C
Ratings
Paramster Symboal Conditions Unit
min typ max
Maximum output voltags Vo 21 24 27 v
pnp-transistor dive curent b Sea nole. - Voun/600 - mA
Load characteristic AVgllg - - 0.03 %/mA
Voltage characleristics AVolVeo - - 50 myiV
Note
This parameter is guaranteed by the design and is not tested.
Sled driver
Voo =24 V, T, =25 °C
Ratings
Parameter Symbol Conditions Unit
min typ max
Driver referance vollage Vrero - VRert + 0.7 - v
Step mode
Vobp =24 V, T, = 25 °C
Ratings
Parameter Symbol Conditions Unlt
min typ max
SLS ON voltage Vsison 20 - - v
SLL bias current faswe - - 300 WA
SLH bias currenl las - - 300 pA
DEFECT ON-voltage Voeron 20 - - v
System startup and stop
Vep =24 V, T, =25 °C
Ratings
Parameter Symbol Conditions Unit
min yp max
851 and 582 LOWHevel input
vollage Vs - - Voo — 1.0 v
581 and 852 HiGH-level input
voltage Veeu Voo - 05 - - v
Reference voltage
Voo = 24 V,‘T. =25°C
Ratings
Parameler Symbol Conditlons Unit
min typ max
REFO oulput current IneFo - - 100 WA
REF2 oulput voltage VAer2 - 12 - v
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Microcomputer startup
Voo =24V, T.=25°C

Ratings
Parameter Symbol Conditions Unit
min typ max
WP output voltage Vwp Vepr — 0.5 - - v
Battery check
VDD = 24 V, Ta - 25 °C
Ratings
Parameter Symbol Conditions Unit
min typ max
Bl input bias currant ler - - 1.5 pA
BO output voltage Veo lao = 500 pA - - 0.3 v
Clock
Vop =24 V, T, =25 °C
Ratings
Paramoter Symbol Conditions Unit
min typ max
CLK input vollage Veoue 2 - - v
Integrating amplifier
VDD = 2.4 V, Ta - 25 °C
Ratings
Parameter Symbol Conditions Unit
) miln typ max
Input bias current |piar - - 500 nA
First stage opan loop vollage gain Gwy { = 1 kHz. Sea note. - 55 - dB
Second stage closed loop vollage Gz _ 0 _ dB
gain
1 mA source Vep — 1.3 - -
First slage output ealuration voliage Vo b))
1 mA sink - - 1.3
Second stage outpul saluration Voa 1 mA source Voo - 1.3 - - v
volage 1 mA sink - - 1.3

Note

This parameter is guaranteed by the design and is not tested,

Typical Performance Characteristics

Power disslpation vs. amblent temperature
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Functional Description

Focus, Tracking, Spindle and Sled Actuator Drivers

I OUTn+

INp o———J 3~

Polarity inverter
VREF1 o—/ oy

Qutput goil

H-bridge driver Vo or motor

Absolule-value
Input amplitier

The reference voltage, Vrer, from the CD player’s DSP,
is boosted to 3.9 V (£:Vepy). The actuator’s voliage
characteristic is shown in the following figure.

Vo
Posilive 4 785d8
slope
Dead band —l [——
- VN

N

{0, Vrerid

Negative

S-metor start-up level

ouUTn -

The V-type actuator driver, using Veer as a reference,
generates a reverse polarity output. Note that there is a
dead band in the range V; = Vrem 1100 mV (max)
where Vg remains constant. The driver also incorporates
a feedback loop for accurate gain.

Sled Actuator Driver Step Mode

In normal operating mode, the sled actuator driver func-
tions as described in the previous section. When SLS is
LOW, however, the sled actvator driver is in step mode,
and the drive current is reduced.

The sled actuator control input signal is obtained by
integrating the tracking output. The sled actuator starts
and stops when this signal crosses thresholds determined
by the external resistors connected between REF1 and
REFO as shown in the following figure,

Tracking control input

S-motor stop level fa) n

\ T

Sled control input

WU

Vrer U v

The voltage characteristic of the sled actvator driver in
step mode is shown in the following figure. In step
mode, maximum voltage is applied to the H-bridge.
Note that the control input is usually lower than Vggs.

Vo

I
UU

Up Converter

The up converter steps up the supply voliage for the
control of each of the four actwator drivers. These
drivers can also be powered externally from a supply
with Vpp = 3.9 V (typ) and Lo = 150 mA (max).

At system startup, the up converter operates at the
free-running frequency of the built-in oscillator. The
oscillator’s free-running frequency is delermined by the
capacitor and resistor connected to OSCPOW. If R =
30 kQ and C = 400 pF, then the oscillator frequency is
approximately 80 kHz.

After system startup, the oscillator synchronizes to the
external clock, CLK. The external clock frequency must
be in the range 80 to 100 kHz. Note that 88.2 kHz is the
optimum frequency.
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The oscillator duty cycle is limited to 50% (max),
protecting the output transistor under heavy load. For

PWM Power Supply

To maximize power efficiency, the LB8106M uses a
PWM power supply for the H-bridge drivers. The output
voltage of the absolute value amplifier for each actuator
driver is summed with an offset voltage and then applied
to each H-bridge after PWM switching. If actuator
operating voltages are similar and small, the actuators
use a minimum of power. Also, only one inductor and
capacitor are needed for all four actuator drivers.

Since the actuator drivers are linear, output noise is
minimized. 2.4 V (typ) is supplied to the H-bridges and
this is only prone to small variation with fluctuations in
the supply voltage.

When DEFECT is HIGH, indicating the presence of a
fault on the disk, or when the sled actuator driver is in
step mode, the supply to each H-bridge is at maximum.

System Startup and Stop

The LB8106M can start and stop the system through
connection to a microcomputer.

Setting $S1 LOW turns system powér ON and sets WP
HIGH., 852 activates the key inputs and is ORed with
S51.

Setting both $S1 and SS2 HIGH, puts the power supply
in standby mode. :

maximum efficiency, an output transistor with a high hgp
and a Schottky diode are recommended.

The output characteristic of the absolute value amplifier
is shown in the following figure,

Absclule-valus
arrplifier output

= Viy

——] fe— VREF1

Voo powers the integrating amplifier, the inverting
amplifier, the sled actuator driver mode change circuit
and the PWM power circuit. Vec powers the rest of the
circuits, including the up converter, the down converter,
the reference voltage regulator, the battery checker and
the oscillator,

third parties,

B No products described or contained hersin are intended for use in surgical implants, lfe-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.

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

@ Accept full responsibility and indemnify and defend SANYC ELECTRIC CO, LTD,, its affiliates,
subsidiaries and distributors and afl their officers and smployees, jointly and severally, against any
and all claims and litigation and all damages, cost and expenses associaled with such use:

@ Not impose any responsibility for any fault or negligence which may be cited in any such clim or
litigation on SANYQ 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) hersin is for example only; it is not guarant-
eed for volume production. SANYQ believes information herein is acourate and reliable, but no guarantees
are made or implied regarding its use or any infringements of intellectual property rights or other rights of

No. 4105—10/10




