| Ordering rumber: EN261 18|

Monolithic Linear IC

No.26118 [ LA9200NM, LA920tM
Analog Signal Processors
for Compact -Disc Players

OVERVIEW PINOUT

The LAS200NM and LA9201M are bipolar, analog
signal processors for use in compact disc players. They
incorporate all focusing and tracking control circuits for
a complete servo-controlled, threz-beam tracking
system, '

The LAS200NM and LA9201M can be combined with
either an LC7860K or LC7863K digital signal proces-
sor, an LC7881 serial input digital-to-analog convener
and a minimom of extemal componenis to form a
complete compact disc player.

The LAG200NM and LAS20IM 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 sysiem with elﬂwr an
~LC7860K or LC7863K digital signal proct;SsOr and:
an LC7881 digital-in-analog converte

«  Photodiode curreni-10-voltage converters”

+  Focusing control

*  Tracking control

+  VCO control

«  Slice level control

» Laser ONJOFF swilch

Bipolar process
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LAS200NM,9201M

BLOCK DIAGRAM
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LA9200NM, 9201 M

Equivalent Clrcuit
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LA9200NM,9201M

Equivalent Clrcuilt
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LA9200NM,9201M

Electrical Characteristics

Voc =5V, Ves=-5 V, T, =25 deg. C

Paramaler Symbol GondHlon Unit
min
log
Supply currant
les LOsSW OFF
RF amplifier
Vee =5V, Vege = =5 V, T, = 25 deg. C
Parameter Symbol Condition
OC offset voliage Vag.o :fr':":" and 42 are 0 mv
Pins 41 and 42 sbuice
Voltage gain Gvae ';;:’::’a;“: bk 16 ko 3t dB
f = 200 kHZ '
HiGH-laval outpu! vollage Vs 43
LOW-level output voltaps Vag.L -1.2
Passband frequancy response a0 de
varialion '
Focus error amplmor
Rating
Paramete; Unit
min typ max
DC olfsel voltags 150 ] 180 mv
Vallage pgaln 3 34 37 48
Voitage galn differenti gin 42 input -10 0 1.0 df
R, = 10 kQ 41 425 46 v
AL = 10 k2 -46 475 41 v
20 200 - kHz
Rating
Genditlan Unit
mii typ max
DG offeel voltage Vasss [ 1 aad 02 a open |y 40 2 mv
Output voltage Vis.0 lay = liz = 5 pA 10 1.2 1.4 )

Na 2R11.A18



LA9200NM,9201M

Negative-peak (bottom) detector and hold clrcuit
Vo= SV, Vip= =5 V, T, = 25 deg. C

Rating
Parametar Syimhat Conditlon
min
DG offset vohiage Vad 1o 35 gli::lll;i.l and 42 are open
Quiput veltags Viao lag = lag = 5 pA
Focus detect RF deteclor
Vocm 5V, Vae = -5V, T, = 25 deg. C
Parametar Symbeol Condition Unit
HIGH-lsvel output valtage Varu i = 12 = 3 phA v
LOW-lavel ouiput voltage Var, o= leg=1pa v
HiGH-level offset voltage Vasg Va7 is HIGH ¥
LOW-lavel ofisst voliage Vas.2 Vor Is LOW v
Focus zero-crossing comparator
Vee= 5V, Vie=-5V, T. =25 deg C
Raling
Paramater Symhal Unit
min typ max
HIGH-level outpul voltage 40 42 45 v
LOW-level output voltage - 0 05 v
HiGH-lovel offset voltage =0.35 -~ - v
LOW-level offset vollage - - 065 v
Rating
Condition Unit
min hyp max
Pins 41 and 42 ara open
chrouit. 49 42 45 v
Vie s 08V, Vau =0V 0 0 05 v
| I Vi is LOW, Vay = O V 07 - -
HiGH-feve| offsei:voliag Vir is HIGH, Vo4 = OV - - 03 v
Operatinyreauancy 100 500 - bz

™,
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LAS200NM,9201M

Tracking error amplifier

Vcc=5V, V55=—'5 V.T.=25deg. C
Paramatar Symhol Condition Unit
DG offset voltage Va.o 2:: :: :’:11550%;“ :
' Pins 47 and 48 saurce
Voltage galn Gv impedance Ry = 150 kQ
Voltage gain differentia AGy ;‘gu;" inpul vs. pin 48
HiGH-level maximum owlput voltage Vak B o= 10 kO
LOW-level maximum output voltage V. RL = 10 kO v
Qpenating frequency Firax kHz
Tracking preamplifier
Veem SV, Vgg=~5V, T, = 25 deg. C
Patamoler Symhbol Unit
DC ofiset voltage Ve mv
Voltage galn d8
HiGH-lovel maximum output voltage K} 42 44 v
LOW-fevel maximum output voltage { 4.4 —4.2 =38 v
Oporating traquency 20 200 - kH:
Ruing
Condition Unk
tnin typ max
Vg =05V Ay = 15 ki} 40 42 48
v
Vi=051t0 01V
{hysterasis), Ry = 15 k2 40 12 45
bl 0 0 05
v
Vs=-05t0V
(hysteresis), Ro = 15 ka 0 0 05
QOperating frequericy, Imax ?":’:15.,:"::&"3' 100 500 - kHz
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LA9200NM,9201M

Jump pulse amplifier
V= 5V, Veg= -5V, T, =25 deg. C

Parsmatar Symbol Condition
DC offsel voltage Vieo Vig=0V Vog=0V
HIGH-leval maximum output vollage Vig-H Vie =80V, V=0V
LOW-level maximum output voltage VioL Vir =50V Vig=0V
Operating frequancy fmax

VCO contro! amplifier
Ve =5V, Vee==5 V, T, = 25 deg. C

Parsmoter Symhal Condilton Unit
UG offset voltage Voe-0 v
Voltage gain Gvaa 23 L]
HIGH-lavel maximum output voltage Vagn 45 v
LOW-leva! maximum output voltape Vaau, 1.0 v
Oporating frequency froap - kHz
Slice leve! control ampllifier
Voe=3V, Vige -5V, T, = 25dag. C*
Rating
Parsmater Unit
min yp max
OC offset voltage 24 25 25 v
Vollage gain Bi'= 1kt = 1 K2 17 20 23 d8
HIGH-lavel maximum:oulput vol 40 425 45 v
LOW-tova! muimﬁar“”‘lnulm\g@i%\ﬁ‘iﬁqe - 0.75 10 v
Focus switch .
Vee
Reting
Conditlon Unit
min typ max
Vag = 50 V,
Rag = 10 ko3, =30 10 70 my
o Voo a 50 V
DG offsel vollage ™
Voo = 10V,
Vg Rz = 10 key, -10 0 40 mv
Voo = 50 V
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LA9200NM,9201M

Rating
Parameter Symbo! Conditlan Unh
min typ max
Wy = -5.0 V,
Vs Rsp = 10 k3,
Voo = 500V
DG offsat voltage
Vi = =1.0 V,
Vg Rio = 10 kQ,
Vop = 50V
Tracking OFF swiich
Vec=a SV, Vig=-3V, T,=25deg. C
Paramater Symbal Condllon
Ua = 50 V, R,. = 20
Ve Vig=50V
Vaz10V, Rs =
Va2 Vi = 50 V
DG oftset voitage
Voa
Vet 0 15 mv
Tracking gain switch
Vee =5V, Ve = -5 V, T, = 25 deg.
Rating
Paramater Unit
min typ max
09 11 13 v
0.15 0.23 035 v
DG ofset vohaga :
0V, _
Lok veasoyv| 1 116 -09 v
Y= ~10 ¥,
Ro= 20k Vie=50v| 03 -0.2 -0 v
Raling
Condition Unit
min tvp max
Vo= 50V Ry = 20 k),
Vi3 = 50 V -0 " 50 my
You 10V Ry = 20k, _
Vig = 50 V 10 5 40 my
Vg = -50 V.
Vﬂ-? ae = 20 kn. V‘S = 5.0 v -25 "’10 5 m\"
Voa Vo= 10V, 15 0 15 v

Ry = 20 k), Vi3 = 50V
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LA9200NM,9201M

Laser ON/OFF switch

Veemr SV, Veg = =5 V, T, = 25 deg. C

Paramater Symba Condilian Unit
mip
ON voliage CEI [t T A
Ras o 25 = 47 ),
OFF voltage VaeoR [y 45V, Rag s 1k
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LA9200NM,9201M

Typical Performance Characteristics

RF summing ampiitier frequency response Tracking arror amplifier traguency response
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The conibm\‘é*d\cunem srom photodiodes A and C,

(A + C), is inpui-on FIV], and the combined current Trckng | |PPMCo® | | PORAOBA || 4icking
from B and D, (B.+# D), on FIV2, These signals are progiods protodode

current-1o-voliage converted and then input to the RF
summing amplifier as shown in figures 1 and 2. The
summing amplifier output, (A + C) + (B + D) on RFSM,
is filtered extemnally 1o generate the HF (eye patcrn) Figure 1. Photodiodes
signal, Note that the output voltage on RFSM should be

berween 1 and 2 V..

Photodicda C Phatodicds D
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LA9200NM,9201M |
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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.

v, FZD goes LOW. The FOCS signal is reset and FSW

is open circuited. The focusing servocontwoller
tumns ON and if DRF is HIGH, focusing servoc
operation continues.

Focuslng Servocontroller

ential, or focus, e
is(B+D)- (

Figiire, 3. Focuis ercor 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, Ve, as shown in
figure 4,

" foc;}s switch is used to hold the focus lens at the

;\ reference pos:uon during startup. When FOCS goes

HIGH FSW is connected to VR3, temporarity overrid-
ifg the focus error amplifier output as shown in figure

ol

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 = Sub-beam 1
E

oo O

Figure 7. Tracking beams

The reflected light from sub-beams 1 and 2 is received
by photodicdes E and F, respectively. When the tracking
drifts laterally, the reflecied light received from each
beam is different. This differential is used o realign
tracking.

No.2611-12118



LA9200NM, 9201 M

Tracking error amplifier

The current from pickup photodiode E is input on E to the tracking error amplifier. The tracking error
{pin 47), and from photodiode F, on F (pin 438). These amplifier is a difference amplifier and its owtput, (F — E)
signals are current-to-voltage converted and then inpwt on TEAO, is shown in figure:

.
Traching erict I
Bholodds € i B
Curreatto-valtegs
convener gy Lo
Veur® i e
* 54 kO
Toackiog em W
photgdiods F

Cuirent-1o-vohage
converter

Figure 8. Trackin

Tracking error preamplifier

This amplifier compensates the gain and ph
responses of the tracking servocontroller loop.

Jump pulse amplitier

This amplifier is used 10 jump tracks whe
required wwack or when braking,

SN PN PH - 0.8V
At N ooy

e Y Sy LR T

HFL r_l I_I .
s LT .

TES to provide the dgg:&al sighal
LCT7860K for example, wgn brakexi'@mg dBntrol infor-
mation as shown in figti $

-

r
I
Co
y !
I
a

~SONLS

Figure 10. Tracking error signals

The tracking error slice comparator has a Schmitt-trigger

Trackinn,. éTr.Qr‘ slice comparator input to ¢liminate incorrect operation caused by noise.

This detects lhe‘mro‘ «£rossing 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.
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LA9200NM,9201M

Servocontroller OFF switch

When TOFF goes HIGH, TOFS is connected to VR3
tuming OFF the wacking servocontroller as shown in

figore 11.

Servocontroller gain control switch

When TGL goes HIGH, THDS is connected 10 VR3
through a 5.6 kQ resistor reducing the servocontroller
loop gain as shown in figure 11.

Servocontroller hold control switch

When THLD goes HIGH, THDS is connected 0 VR3
holding the servoconiroller outpul voltage as shown in

figure 11.

VA3 TES

Figure 11, Control switches

Voitage-controlied-osciliator Control
Ampiitier

The output signal from the PDO pin of the.

processor, the LCT860K for cxample, A8 inpug 10 Bié ‘

bit rale of 4.3218 Mbls)

Stice Level Control Amplitier

This maintains the duty retio of the HF (eye pattern)
signal constant at 50%. When the HF signal is input to
the digital signal processor, lhs-‘””_]:sQTBGOK for example,
on pin EFMIN, an ampmudt;«!gfﬁne& i-phase signal is
input on EFMO, and an 'mpluu&« limited, oppo-
site-phase signal, on m THE slice “level. control
amphﬁer output on SLCG is f&&‘m\m EFMIN Which
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LA9200NM,9201M

TYPICAL APPLICATIONS

Single-ended Power Supply Operation
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LA9200NM,9201M

Dual Power Supply Operation
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LA9200NM,9201M

Compact Disc Player

¢

re

g

Y
ZISEDIWREED]

No.2611-17/18




LA9200NM, 9201M

& fu i rgt ponslbllny and indemnify and defend SANYQ ELECTRIO €0, LTD, its aﬂlﬁates.

ot mpﬁae any responsibility for any favht or negligence which may be ocited in any such ohlm or
igatioh7on SANYQ ELECTRIC COQ, LTD, its affiiates, subsidiaries and distributors or any of
their’offioors and employaes jointly or severally,

M Information” (including oircuit diagrama and oireuit paramsters) hersin is for example only; it is not guarant-
aed for-volume production, SANYO believes information herein is acourats and rsliable, but no guarantees

are made or implied regardvg its use or any infringements of intellectual property rights or other rights of
third parties.

ing an’y oducts desoribed or contained herein for an above~-mentioned use shall;
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