[Ordering number: EN26118]

Monolithic Linear IC

No. 2611B [

LA9200NM, LAS201M

Analog Signal Processors
for Compact Disc Players

OVERVIEW

The LAS200NM and LAS201M are bipolar, analog
signal processors for use in compact disc players. They
incorporate all focusing and tracking control circuits for
a complete servo-controlled, three-beam tracking
system. ‘

The LA9200NM and LA9201M can be combined with
either an LC7860K or LC7863K digital signal proces-
sor, an LC7881 serial input digital-to-analog converter
and a minimum of external components to form a
complete compact disc player.

The LLA9200NM and LA9201M operate either from a
5 V single-ended supply or from a =5 V dual supply,
and are available in 48-pin QIPs.

FEATURES

*  Complete compact disc player system with either an

LC7860K or LC7863K digital signal processor and
“an LC7881 digital-to-analog converter

= Photodiode current-to-voltage converters

«  Focusing control

»  Tracking control

= VCO control

* Slice level control

= Laser ON/OFF switch

* Bipolar process

= 5 V supply or 5 V dual supply

« 48-pin long-lead QIP and 48-pin short-lead QIP

SANYO Electric Co.,Ltd. Semiconductor Business Headquarters
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BLOCK DIAGRAM

LA9200NM,9201M
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Number Pin Description
1 FO Photodiode F current-to-voltage converter output
2 TEAQ Tracking error amplifier output
3 TESI Tracking error slice comparator input
4 VR3 Reference voltage
5 TPA+ Tracking error preamplifier non-inverting input
6 TPA- Tracking ervor preamplifier inverting input
7 TPRO Tracking error preamplitier output
8 TOFS Tracking OFF switch
9 THDS Tracking hold switch
10 JPO Jurmp pulse amplifier output
11 JP- Jump pulse amplifier inverting input
12 JP+ Jump pulse amplifier non-inverting input
13 THLD Tracking hold control
14 TGL Tracking servocontroller gain control
15 TOFF Tracking OFF control
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LA9200NM,9201M

Number Pin Description
16 TES Tracking error slice comparator output
17 HFL High-frequency level comparator
18 F2D Focus zero-cressing deteclor output
19 VEE Supply voltage
20 FOCS Focus switch control
21 VCC Supply voltage
22 SLCO Slice level control output
23 EFMC Eight-to-fourteen modulation control non-inverting input
24 EFMO Eight-to-fourteen modulation control inverting input
25 GND Ground
26 PDO Phase delector input
27 DRF Focus detect RF comparator output
28 VCog VCO controb amplifier output
29 VCOo- VCO control amplifier inverting input
30 FsW Focus switch
3 FEAC Focus error amplifier output
32 FEA~ Focus error amplifier inverting input
a3 FEA+ Focus errer amplifier non-inverting input
34 BHLD Negative-peak (bottom} held output
35 PHLD Peak hold output
36 RFSM RF summing amplifier output
a7 RFS— RF summing amplifier inverting input
38 LDSW Laser-diode switch
39 LDD Laser-diode driver
40 VCC Supply voltage
41 FIv1 Photodiodes A and C current-to-voltage converter input
42 Flv2 Photediodes B and D current-to-voltage converter input
43 VEE Supply voltage
44 VR1 Reference voltage
45 VR2 Reference voltage
46 EO Photodiode E current-to-voltage converter output
47 E Photodiode E current-to-voltage converter input
48 F Photodiode F current-to-voltage converter input
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LA9200NM,9201M

Equivalent Circuit
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SPECIFICATIONS

Absolute Maximum Ratings

Paramster Symbol Rating Unit
Vee 7 v
Supply voltage
Ve -7 v
Power dissipation Pp 430 mw
Cperating temperature range Topr -251t0 75 °C
Storage temperature range Tsty —40 to 125 °C
Recommended Operating Conditions
T = 25 deg. C
Parameter Symbol Rating Unit
Vee 5 v
Supply voltage
. Ves i -5 v
Vee 4t06 Vi
Supply voltage range
Ve -5 to 4 v
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LA9200NM,9201M

Electrical Characteristics
Vcc =5 V, VEE = -5 V, Ta = 25 deg. C

Rating .
Parameler Symbol Condition Unit
min typ max
lec 12 17 22 mA
Supply current
3 LDSW OFF 1 155 20 mA
RF amplifier
Vee =3V, Vgg = -5 V, T, = 25 deg. C
Rating .
Parameter Symbol Condition Uit
min typ max
DC offset voltage Vag.0 Pins 41 and 42 are open | g4, 120 0 mv
circuit.
Pins 41 and 42 source
. impedance Ry = 10 k, 8 1 dB
Voltage gain Gy-38 Ros 0 97 = 22 K2, 25 2
f = 200 kHz
HIGH-level output veltage Vag-H RL = 10 kQ 40 42 43 v
LOW-level output voltage Vag-L RL = 10 k& -16 -1.3 -1.2 v
Passhand frequency response _ _ _ " dB
varition Ay f = 1 MHz/200 kHz 3.0 0.5 30
Focus error amplifier
VCC =5 V, VEE = -5 V, Tl = 25 deg C
Rating )
Parameter Symbol Condition Unit
min typ max
DC ofiset voltage Va1-0 P'ins A1 and 42 are open -150 0 150 my
circuit.
f = 1 kHg,
Voltage gain Gy.ay Rsz to GND = 120 k@, 3 34 37 dB
R31 10 32 = 120 k2
Voltage gain differential AGy Pin 41 input vs. -10 0 1.0 dB
pin 42 input '
HIGH-level output voltage Vai.n R = 10 k& 41 425 46 v
LOW-level output voltage Var., RL = 10 k2 -46 -4.25 4.1 v
Operating frequency frnax 20 200 - kHz
Peak detector and hoid circuit
Vee =3V, Veg = -5V, T, = 25 deg. C
Rating .
Parameter Symbal Condition Unit
min typ max
DC offset voltage Visrgs | Lins A1 and 42 are open | _yq 40 20 my
Output voltage Viso - lar = laz = 5 pA 10 1.2 14 v
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LA9200NM,9201M

Negative-peak (bottom) detecior and hold circuit

Vee =5V, Ve = ~5 V, T, = 25 deg. C

Rating )
Parameler Symbol Condition Unit
min typ max
DC offset voltage Vas 1 35 P_ins_41 and 42 are open ~100 0 100 mv
circuit.
Output voltage Vaao lag = lag = 5 pA 10 1.2 14 v
Focus detect RF detector
Vee=5V, Veg = -5V, T, =25 deg. C
Rating )
Parameter Symbal tondition Unit
min tvp max
HIGH-level output voltage Vor-n ly = lgp = 3 pA 40 42 45 v
LOW-level output voltage Var.L g = lgp = 1 pA 1] 0 05 )
HIGH-level offset voltage Vas. Va7 is HIGH 0.7 - - v
LOW-level offset voltage V5.2 Vor is LOW - - 0.1 v
Focus zero-ctossing comparator
Ve =5V, Vg = -5V, T, = 25 deg. C
Rating )
Parameter Symbaol Condition Unit
min typ max
HIGH-level output voltage Vig.s Pins 11 and 42 are open 3 4 42 a5 v
LOW-level output voltage Vig-L lgg = 2 pA - 0 05 v
HiGH-level offset voltags Var1 Vig is HIGH —0.35 - - v
LOW-level offset voltage Va2 Vig is LOW - - —0.65 v
High-frequency (HF) comparator
Vcc =5 V, VEE = -5 V, Tn = 25 deg C
Rating .
Paramatar Symhaol Condition Unit
min typ max
HiGH-level output voltage Virs Pins 11 and 42 are open | 4o 42 45 v
LOW-level output vollage VyrL Vis =08V Vg =0V 0 ] 0.5 v
LOW-evel offset voltage Vas.q Vizis LOW, Vg =0 V 07 - - v
HIGH-level offset voltage Vas-2 Vizis HIGH, Vaa = O V - - 03 v
Operating frequency frmax 100 500 - kHz
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' LA9200NM,9201M

Tracking error amplifier
Vee = § V, Veg = -5 V, T, = 25 deg. C

Rating .
Parameler Symbal Candition Unit
min typ max
DC offset voltage Vao 2:2 ;° :’ -=115500k§?’ 150 0 150 my
01 =
- Pins 47 and 48 source
Voltage pain Gy-2 impedance Ry = 150 kQ 17 20 23 dB
Voltage gain differentia AGy f;‘gut‘” input vs. pin 48 10 0 10 d8
HIGH-level maximum output voltage Vo.y RL=10kQ 39 415 44 v
LOW-level maximum output voltage VoL RL= 10 kQ -4.4 —4.15 -39 v
Operating frequency fmax 20 200 - kHz
Tracking preamplifier
Vee =5V, Vige =5V, T. =25 deg. C
, Rating .
Parameter Symbol Condition Unit
min typ max
Ras 1o a7 = 150 kQ, :
DC offset voltage Vo Ei‘*:sws‘ : ;nsg ;“i-re —250 0 250 mv
open circuit,
Pins 47 and 48 source
Voltage gain Gur mpedance Ry = 190 ko 2 % 20 d8
open Eircuit.
HiGH-level maximum output voltage V7.4 39 42 44 v
LOW-level maximum output voltage VL -4.4 -4.2 -39 v
Operating frequency fmax 20 200 - kHz
Tracking error slice comparator
Vee =5V, Vi = -5V, T, = 25 deg. C
Rating ;
Parameter Symhol Condition Unit
min typ max
Vig-H1 Va=05V Ry =15 kQ 40 42 45
HIGH-fevel output voltage v v
=05t 01V
VisH2 (hysteresis), Rs = 15 kQ 40 42 45
Vit gg e 0 0 05
LOW-level output voltage v
Va=-05t00V
VigL2 (hysteresis), Ry = 15 kQ 0 0 05
Operating frequency fmax 235 _V gninwave, 100 500 - kHz
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LA9200NM,9201M

Jump pulse amplifier
VCC =35 V, VEE = -5 V, T. = 25 deg. C

Rating
Paramatar Symbol Condition Unit
min yp max
DC offsel voltage Vio-0 Vig =0V, Vig=0V =20 0 20 my
HIGH-level maximum output voltage Vio-n Vie =50V, Vyu=0V 30 33 36 v
LOW-level maximum output voltage VioL Viy =50V, Vi =0V -36 -33 =30 v
Operating frequency fmax 100 150 - kHz
VCO contro! amplifier
Vec =5V, Vee = -5 V, T, = 25 deg, C
‘ Rating
Parameter Symbol Candition Unit
min typ max
DC offset voltage V8.0 2.2 24 26 v
. Vog = 100 mV,
Voltage gain Gy-2g t=1 KMz 17 20 23 dB
. : Vog = 50 V,
HIGH-level maximum output voltage Vag-n Ros = 10 kQ 40 43 45 v
LOW-level maximum output voitage Voa.L Veg = 0V, Rgg = 10 k2 - 07 : 1.0 v
Operating frequency Tresp Eiirr:ezvévave input on 200 500 - kHz
Slice level control amplifier
Vec= 5 V, Veg = =5 V, T, = 25 deg C
Rating .
Parameter Symbol Condition Unit
min typ max
Roa to 24 = 10 ke,
DC offset voltage Vaz2.0 Vs =25V, 24 25 26 v
Ry = 10 kO
Voltage gain - Gy-22 Rg = 1 ke, o4 = 1 kHz 17 20 23 dB
HIGH-level maximum output voltage Vaa-n 40 4.25 45 v
LOW-level maximum output voltage Vag.L - 0.75 10 )
Focus switch
Vee=35V, Vg =5V, T, = 25 deg. C
Rating .
Parameter Symbol Condition Unit
min typ max
Vig = 50V,
Vao1 Rao = 10 k@, =30 10 70 my
Voo =50V
DC offset voltage
. Vig = 10 Y,
Va2 Rac = 10 kO, ~-10 0 40 my
Vag = 50 V
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Rating .
Parameter Symbol Conditien Unit
min typ max
Vig= 50V,
Vo3 Rso = 10 kQ, -35 -18 5 my
Vog = 50V
DC oftset voltage
Vao = -10 V,
Vao-4 Rap = 10 ko, -15 -3 30 my
Vog = 50 ¥
Tracking OFF switch
Vee =35V, Veie = -5V, T, = 25 deg. C
Rating
Parameter Symbol Conditicn . Unit
min typ max
Va = 50V, Rg = 20 kO,
Va1 Vis = 50V 20 14 50 my
Ve = 10V, Rg = 20 kQ,
Va2 Vis = 50 V -10 5 40 my
DG offset voltage
Vg = 5.0V,
Vas Ro=20 ke Vis =50 v| 2 -10 3 my
Vo = —1.0 V,
Ve Po- 20k Vis=50y| 0 15 mv
Tracking gain switch
Vee = 5 V, Vee =-5V, T, =25 deg. C
Rating .
Parameter Symbol Condition Unit
min typ max
Vo = 50V, Rg = 20 kQy,
Vo V=50V 09 1.1 13 }
Vg = 1.0V, Rg = 20 k2,
Vo2 Via = 50 V 0.15 0.23 0.35 v
DC offset vollage
Vo = 5.0V,
Vos Ry - 20k Vig=50v| 3 -1.18 09 v
Vo = -1.0V,
Vo.g Ro = 20 kD, Vis = 50 V ~0.3 -0.2 —01 v
Tracking hold switch
Voo =5V, Veg = =5 V, T. = 25 deg. C
Rating ]
Parameler Symbol Condition Unit
min typ max
Vp = 50V, Rg = 20 kO,
Vo5 Vi3 = 50 V -20 14 50 my
Vo = 10V, Ry = 20 kO,
Vo Vig = 50 V -10 5 40 myV
DC offset voltage
Vg = 50V,
Vor Ro= 20 ko, Vig =50V | 2 -10 S mv
Vo = 10V,
Va.g Ro = 20 k@ Veg = 50 V -15 0 15 mVY
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Laser ON/OFF switch
Vee =5V, Veie = -5V, T, =25deg. C

Rating )
Paramater Symbol Condition - Unit
min typ max
ON voltage Vao-oN Rag 1o 25 = 47 Q, - -44 -40 v
Vag = 0V, Rz = 1 kQ
Ragtoos = 47 Q2
OFF voltage Yag. o ' 0.1 0 0 v
OFF Vag = 45 V, Rgg = 1 kQ
Measurement Circuit
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.
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Typical Performance Characteristics

RF summing ampilifier frequency response Tracking error amplifier frequency response
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FUNCTIONAL DESCRIPTION
RF Summing Amplifier
The combined current from photodiodes A -and C, . ogo A
(A + ©), is input on FIV1, and the combined current Tracking | |7 0000 8| | Photodiode Tracking
from B and D, (B + D), on FIV2. These signals are phatodiade proiododa
current-1o-voltage converted and then input to the RF E oroogoac | | Protodiode 0
. I . v Jla
summing amplifier as shown in figures 1 and 2. The o

summing amplifier output, (A + C) + (B + D) on RFSM,

is filtered externally to generate the HF (eye patiern) Figure 1. Photodiodes
signal. Note that the output voltage on RFSM should be

between 1 and 2 V.
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Tracking amor
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EFM {HF)

22k

Current-to-voltage convertor

Photodiodes
AandC

. g
s

Phetodiodes
Band 0 | Gurent-to-voltaga convartar

Figure 2. RF summing amplifier

Focusing

Focusing is started when pin FST of the digital signal
processor, the LC7860K for example, goes LOW and
the objective lens is lowered. The lens is then raised
gradually while FOCS is HIGH. When the lens reaches
the in-focus position and FEAQ is less than VR3 - 0.5
V, FZD goes LOW. The FOCS signal is reset and FSW
is open circuited. The focusing servoconwoller then
turns ON and if DRF is HIGH, focusing servocontroller
operation continues.

Focusing Servocontroller
Focusing is controlled by monitoring the difference in
luminance received by the pickup photodiodes.

Focus error amplifier

The signals from the photodiode current-to-voltage con-
verters are subtracted to provide a measure of the differ-
ential, or focus, error. The focus error amplifier output,
is (B +D)- (A+ C)on FEAO. A typical output is
shown in figure 3.

N FEAO
- , Disk '
I\/ displacement

Figure 3. Focus error amplifier output

Focus detect RF comparator

The RF comparator output on DRF goes HIGH when
the peak RF summing amplifier input signal, (A + C) +
(B + D), exceeds the reference voltage, Vg, as shown in
figure 4,

VA1
PH 4042V

= —¥RL

4V

DRF

oV

Figure 4. RF detector output

Focus zero-crossing comparator

This detects the zero-crossing points of the focus error
amplifier output. The zero-crossing comparator output
on FZD goes HIGH when the focus error amplifier
exceeds (Vms — 0.5 V) as shown in figure 5.

/AN

FEAD — VA3
VA3 -05V

4.2V

Feb
- L ov

Figure 5. Zero-crossing comparator output

Focus switch

The focus switch is used to hold the focus lens at the
reference position during startup. When FOCS goes
HIGH, FSW is connected to VR3, temporarily overrid-
ing the focus error amplifier output as shown in figure

6.
@
VA3 (3) '

Figure 6. Focus swilch

Tracking Servocontroller

The tracking servocontroller is applied to three
beams—the main beam and two sub-beams—to main-
tain tracking accuracy as shown in figure 7.

o O

Sub-beam 1
Main beam

QD ( @3
Sub-peam2 |

Do O

Figure 7. Tracking beams

The reflected light from sub-beams 1 and 2 is received
by photodiodes E and F, respectively. When the tracking
drifts laterally, the reflected light received from each
beam is different. This differential is used to realign
tracking.
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Tracking error amplifier

The current from pickup photodiode E is input on E
(pin 47), and from photodiode F, on F (pin 48). These
signals are curreni-to-voltage converted and then input

to the tracking error amplifier. The tracking error
amplifier is a difference amplifier and its output, (F - E)
on TEAO, is shown in figure 8.

-t
Tracking error | 5.1 kQ
photodiode E
Currant-to-voltage
oonverar 81 K
Vel &
T
Tracking error
photodiods F

Current-1o-vohtage,
oconvertar

- 3340
5.1 ki _W_!>
WA +

Tracking arror

amplfiar Tracking arror

preamplifier

Figure 8. Tracking error amplifier

Tracking error preamplifier

This amplifier compensates the gain and phase
responses of the tracking servocentroller loop.

Jump pulse amplifier
This amplifier is used to jump tracks when selecting a
required track or when braking.

High-frequency level comparator

The comparator output on HFL is used to detect the
off-track condition. It is also used with the output on
TES to provide the digital signal processor, the
LC7860K for example, with brake timing control infor-
mation as shown in figures @ and 10.

PH

IOEV
L ) W |

ov
4.2V

HFL av

Figure 9. High-frequency level comparator signal

Tracking error slice comparator

This detects the zero crossing of the tracking error signal
to provide the digital signal processor, the LC7860K for
example, with the number of tracks crossed while in
jump mode or the brake timing control information
using the phase difference between HFL and TES as
shown in figure 10.

RF

PH
___________________ oV

BH TN N PH - 05V
= N N T oy

L I I D
[

- N

Figure 10. Tracking error signals

The tracking error slice comparator has a Schmitt-trigger
input to eliminate incorrect operation caused by noise.
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 LA9200NM,9201M

Servocontroller OFF switch

When TOFF goes HIGH, TOFS is connected to VR3
turning OFF the tracking servoconiroller as shown in
figure 11.

Servocontroller gain control switch

When TGL goes HIGH, THDS is connected to VR3
through a 5.6 k{2 resistor reducing the servocontroller
loop gain as shown in figure 11.

Servocontroller hold control switch

When THLD goes HIGH, THDS is connected to VR3
holding the servocontroller output voltage as shown in
figure 11,

TOFS

VR3 TESI
Figure 11. Control switches

Voltage-controlled-oscillator Control
Ampilifier

The output signal from the PDO pin of the digital signal
processor, the LC7860K for example, is input to the
amplifier on PDO. The amplifier ouiput volltage on
VCOC controls the oscillator in the phase-locked loop
10 maintain synchronicity with the EFM signal (channel
bit rate of 4.3218 Mb/s).

Slice Level Control Amplifier

This maintains the duty ratio of the HF (eye patiern)
signal constant at 50%. When the HF signal is input 10
the digital signal processor, the LC7860K for example,
on pin EFMIN, an amplitude limited, in-phase signal is
input on EFMO, and an amplitude limited, oppo-
site-phase signal, on EFMO. The slice level control
amplifier output on SLCO is fed back to EFMIN which
automatically maintains the duty ratio at 50%.

Laser-dlode Switch

The current drive for the pickup laser on LDD is
switched ON when LDSW is LOW, and OFF, when
HIGH.

Reference Voltages

The voliage source, Ver, generates the reference voltages
required for single- and dual-supply voltage operation.
These voltages are Vey = Vs = 2.5 V and Vp = 1.5V
for single supply operation, and Va1 = Ve = Ves =0 V
for dual supply operation. w
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Single-ended Power Supply Operation

TYPICAL APPLICATIONS

A do
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Dual Power Supply Operation
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Compact Disc Player
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B No products descrbed 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:

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

@ Not impose any responsibility for any fault or negligence which may be cited in any such claim or
litigation on SANYQ ELECTRIC CO, LTD. its affiiates, 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 guarant-
eed 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.
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