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A O 0 y SANYO SEMICONDUCTOR CORP

3174 Monolithic Linear IC

Analog Signal Processor for
ompact Disc Players

©®3851A

OVERVIEW

The LA9210M is a bipolar analog signal processor and servoconwoller IC for CD players. It is designed to
be used with an LC7860/65 series digital signal processor and a minimum of external components to form a
complete controller for a compact disc player.

The LA9210M operates from either a single S V supply, single-ended 5 V and 7 V supplies or a dual +5 V
supply and is available in 80-pin QIPs.

FUNCTIONS

RF amplifier

Slice level control
Voltage-controlled oscillator (VCO)
VCO control amplifier

Automatic laser power control (APC)
Focus error amplifier

Tracking error amplifier

Track jump amplifier

Focus servo preamplifier

Tracking servo preamplifier
Spindle servo preamplifier

Sled servo preamplifier

RF detector

HF level detector

Defect detector

Shock detector

Focus switch

Tracking. servo gain switch
Tracking error slice comparator

WA

FEATURES

Minimum of external components required

Normal and double-speed VCO

5 V supply, single-ended 5 V and 7 V supplies or dual +5 V supply
80-pin QIP

9191TS No. 3851—1/15

64

Powered by | Cniner.com El ectronic-Library Service CopyRi ght 2003



E3E P EE 7997076 0011253 942 EETSAJ

LA9210M

PINOUT SANYO SEMICONDUCTOR CORP

PACKAGE DIMENSIONS
Unit: mm
3174-QIPSOE
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LA9210M

SCHEMATIC DIAGRAM SANYO SEMICONDUCTOR CORP
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LA9210M
SPECIFICATIONS SANYO SEMICONDUCTOR CORE
Absolute Maximum Ratings
Parameler Symbol Rating Unk
Vee 10
|Single-ended supply voltage. See note 1. v
Voo 7
Ve - Vee 13
Dual supply voltage. See nots 2. v
Voo 7
TDO, FDO, SFDO and SLDO input current I 1 mA
TDO, FDO, SFDO and SLDO output current lo 1 mA
|Power disip;tlon Po 480 (T, < 60 °C) mw
Operating temperature range Topg -2510 75 °C
|Storage temperature range Tag -40 to 150 °C

Notes

1. VEE connected to ground, Vec 2 Vo
2. VREF1, VREF2 and VREF3 connected to ground, Vec 2 Voo

Recommended Operating Conditions

T.=25°C
Parameter Symbol Rating Unk

Veo 5

Dual supply voltage Voo 5 v
Vee -5
Vee 42 to 80

|single-ended supply voltage ranges. See note 1. v
Voo 4.2 to 60
Vee 42 to 60

Dual supply voltage ranges. See note 2. Voo 42 to 6.0 v
Vee -6.0 to 4.2

Notes

1. VEE connected to ground
2. VREF1, VREF2 and VREF3 connected to ground

Electrical Characteristics

Supply current
Voc=5V.Vm=5V.Vm:_=—5 V,T.=25.C,Vm:_m=VREP2=VRm=0V“ﬂlCSSOlhefWiSCHO|Dd
Rating
Parameter Symbol . Condition - Unit
min typ max
lec 9 18 27
Supply current lop 10 15 20 mA
lee -28 -19 -10
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RF amplifier

VCC=5V,VDD=5V,VEE=—SV,T.=25.C,Vluzm=sz=Vm;m=0VllﬂlBSSOthefWiSCn0ted

SANYO SEMICONDUCTOR CORP

Rating
Parameter Symbol Candition Unit
min typ max
IRF offset voltage Vera |t and FINZ open, 065 -03 005 v
Rg = 1 M,
FIN1 and FIN2 RF voltage gain GvrF RL = 33 kQ, -125 -11.0 -95 dB
f = 200 kHz

Focus error amplifier

Vcc=5V,VDn=5V,Vp_E

=5V, T. = 25 °C, Vrgn = Vrerz = Vrems = 0 V unless otherwise noted

power point (-3 dB)

Rating
Parameter Symbol Condition Unit
min typ max

Offset voltage Negon |t and FINZ open, ~50 0 50 mv
FIN1 and FIN2 voltage gain Gure Eg T | 10 115 -80 d8
FINt and FIN2 voltage gain =1 MQ,
differential AGyre Ef Z 33 ko -1.5 0 i5 dB
Cutoff frequency trecn) Measured at the half _ 20 _ kHz

Focus drive amplitier

Vcc=SV,VDD=5V,Vm=—5V,T.=25.C,Vm:_n=VRm=VREB=OVunlCSSOIhefWiSCﬂ0led

Rating
Parametar Symbol Condition Unk
min typ max
Offset voltage Veoom | TERO Grounded, 110 0 110 my
Voltage gain Gvro FEAQ input 21.0 225 240 dB
LOW-level search voltage Vrst z;‘;o“f ? : \)/ -3.1 -20 -09 v
. = 1.
HIGH-level search vol Vrocys = 5V,
voltage Vrsn Vip, = 85 V 09 20 3.1 v
, = 4.
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LA9210M
Tracking error amplifier SANYO SEMICONDUCTOR CORP
Vee=5V, Voo =5V, Vig = =5 V, T, = 25 °C, Ver = Veers = Vrem = 0 V unless otherwise noted
Pars it Ruia Unk
meter Symbol Candition o - p—

S kO resistor between
FN and FO, 10 kQ
Offset voltage VE(om resistor between FN and|{ -200 0 200 mv
ground, E and F open,
measured at TEAQ

5 kQ resistor between
FN and FO, 10 kQ
Voltage gain Gvre resistor between FN and 1.0 45 80 d8
ground, E and F open,
t=1KkH

§ kQ resistor between
FN and FO, 10 kQ
resistor between FN and
ground

t the haf-
Cutolf frequency HrE(co) roeﬁlr";zinat 3 dg) - 30 - khz

Voltage gain differential AGvTE -1 0 1 ]

Tracking error preamplifier

Vec=5V,Vop=5V, Vig = -5 V, T, = 25 °C, Vren = Vrerz = Veem = 0 V unless otherwise noted

Rating
Parameter Symbol Condition Unk
min typ max

5 kQ resistor between
FN and FO, 10 kQ

Offset voltage Vrr(tn resistor between FN and | -350 0 350 mv
ground, measured at
TPAO

5 kQ resistor between
FN and FO, 10 kQ

. resistor between FN and
Voltage gain Gyrp ground, TPA+ open, 70 105 140 dB
1 MQ resistor between
Eand F, f = 1 kHz

Tracking detector amplifier

Vee=5V,Vop =5V, Vig = =5 V, T. = 25 °C, Vren = Vrerz = Veem = O V unless otherwise noted

Rating
Parametsr Symbol Condition Unk .
min typ max
200 kQ resistor
between TOFS and
Offset voltage Vrogt ground, measured at -1?0 0 20 mv
TDO
. 200 kQ resistor
: between TOFS and
Voltage gain Gvro ground, TOFS input, 16.5 18.0 19.5 dB
TD— open
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Peak hold circuit SANYO SEMICONDUCTOR CORP
Vee=5V, Vo =5V, Vg = -5V, T, = 25 °C, Veer = Vrerz = Vesm = 0 V unless otherwise noted
Rating
Parameter Symbol Condition Unit
| min typ max
Irn1 = lanz = 7.3 pA
Offset voltage VPH(otf) measured between PH -0.2 -0.1 0.1 v
and RFSM
RF detector
Vcc=SV,vDD=5V,Vm3=—5 V, T. = 25 °C, Vrem = Vrer2'= Vrem = 0 V unless otherwise noted
Rating
Parametsr Symbol Condition Unit
min typ max
The voltage on PH at _ _ 05
which DRF goes LOW i
{LOW-level threshold voltage VoRrL(To) The voltage between PH v
and VREF1 at which _ _ 0.28
DRF goes LOW. REF1, i
REF2 and REF3 open
The voltage on PH at 115 _ _
which DRF goes HIGH ’
HIGH-level threshold voltage VoReH(TO) The voitage between PH v
and VREF1 at which 072 _ _
DRF goes HIGH. REF1, '
REF2 and REF3 open
LOW-level output voltage Vorr(oy - 0 06
HiGH-level output voltage VDRF(OH) 40 41 46

Focus laro-crossn'lg detector
Voc=5v,VDp=5V,VEE=—5 V, T. = 25 °C, Vren = Vrerz = Vrem = 0 V unless otherwise noted

Rating .
Parameler Symbol Condition Unit
min typ max
1 M2 FIN2 input
LOW-level threshold voltage Vemiro [y e vollage on - - 085 v
goes LOW
1 Mn FIN2 input
HIGH-evel threshold voltage Voo |repe e e aage o | o35 - - v
goes HIGH
LOW-level output voltage Ve - 0 06
HiGH-evel output voltage Vrzo(0H) 40 41 46 v
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Bottom hold circult SANYO SEMICONDUCTOR CORP
Vec=5V, Voo =5 V, Via = =5 V, T, = 25 °C, Vasm = Va2 = Vrers = 0 V unless otherwise noted
Rating
Parameler Symbol Condition Unkt
min (] ] max
lAnt = w2z = 7.3 pA,
Offset voltage Vonom measured between BH -0.2 0.1 04 v
and RFSM

High-frequency level comparator
Vee=S5SV, Voo =5V, Vig = -5V, T. = 25 °C, Vren = Vrerz = Vrems = 0 V unless otherwise noted

Rating
Parameter Symbol Condition Unk
min typ max
Vey = 0 V, the voltage
LOW-level threshoid voltage VHr(T0) on BH at which HFL - - -07 -V
goes LOW
Vpy = 0 V, the voltage
HIGH-level threshold voltage VHEN(TO) on BH at which HFL -03 - - v
goes HIGH
LOW-level output voltage VHroL) - 0 06 v
HIGH-level output voltage VhF(oH) 40. 41 46

Tmlng error slice comparator
Vc=5V, Voo =5V, Vg =5V, T. = 25 *C, Veen = Vrerz = Vrem = 0 V unless otherwise noted

Rating
Parameter Symbo! Condition Unk
min yp max
100 k2 TES1 input
LOW-evel threshold voltage Ve [T, e volige on | 49 17 25 v
goes LOW
10Q kQ TES1 input
HIGH-level threshold voltage VIEsHIe) [Ty e o | 25 35 40 v
goes HIGH
LOW-level output voltage Vres(oL) 0 0.2 1.0 v
HIGH-leve! output voltage Vres(on) 40 41 46

Jump puise amplifier

Vee=5V,Vop =5V, Vig = =5 V, T, = 25 °C, Vier = Vaer = Vagm = 0 V unless otherwise noted

Rating
Parameter Symbol Candition Unk
min typ max
Offset voitage Viptor Measured at JPO -2 0 2 mv
LOW-level output voltage Virgon) JP-=5YV -3.55 -3.20 -285
HIGH-level output voltage Vipomy JPr =5V 285 320 355
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Servo pulse amplifier SANYO SEMICONDUCTOR CORP
Voc=SV,Vnn=5V, Ve = -5 V.T.=25 *C, Vren =Vm=Vm=0Vunlessothcrwisenoled
Rating
Psramater Symbal Condition Unit
min typ max
Offset voltage Vspioty Measured at SPO -20 0 20 mv
LOW-level output voltage Vseion Vov- = 5 V -355 -3.20 -285
HIGH-level output voltage Vseom) Vo, =5V 285 3.2 355

Spindle drive amplifier

Vcc=‘5 V, Vob = 5 V, Vee = -5 V, T.=25 °C, Vrenr = VreR2 = Vum:OVunlessotherwise noted

Rating
Parameter Symbol Condition Unit
- min tp max

51 kQ resistor between
Offset voitage Vsppioty SPD— and SPDO, -110 0 110 mv
measured at SPDO

51 kQ resistor between

Voltage gain G o ey an ot -15 0 15 a8

resistor

Sled amplifier

Vee=5V,Voo=5V, Vg = =5V, T, = 25 'C, Vrer = Vgerz = Vrem = 0 V unless otherwise noted

Rating
Parameter Symbol Condition Unkt
min typ max
Offset voltage Vsioioty :Leg(slu?;;u:td?mo -60 0 60 mv
Output voitage with gain Vase  fpro “1’3“:2"“' 12 18 26 v

VCO control ampiifier

Vcc=5V,Vnn=SV,V55=-5V,T.=25 'C,Vgp_n=Vm=VREp,=0VunlessoLherwiscnowd

Rating
Parameter Symbol Condition Unit
min typ max
Quiescent output voltage Vvecoc(o) Measured at VCOC 23 25 27 v
Output voltage with gain Vveoc@) lppo = 10 pA 3.15 3.50 385 v
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Slice level comparator ampiifier SANYO SEMICONDUCTOR CORP
vcc=5V,VDD=5V.VEE=—5v,T.=25 ‘C,ng=ng=ng=0Vunlessothuwisenoted
Rating
Parameter Symbol Condition Unk
min typ max
10 k2 resistor between
SLCO and EFMO-
Output voltage Vsieio) 10 kQ resistor between 24 25 26. v
EFMO+ and 25 V
reference
Focus switch
V=5V, Voo =5V, Ve =5V, T, =25 *C, Vrem = Veer = Vrems = 0 V unless otherwise noted
Rating
Parameter Symbol Condition Unit
min typ
Offset voltage Veowen | urocs = 8 V. measured | g9 0 2 mv
. The voltage on FOCS at
ms‘”'m" OFF  threshold Vriswiro)  |which the focus switch | - - 10 v
tums OFF
. The voltage on FOCS at
Sms"’““h ON threshold Veswaroy | which the focus switch | 40 - - v
tums ON

Tracking OFF switch
Vec=S5V, Vb =5V, Vig=-5V, T. =25 'C,Vm=Vun=Vmp3=0Vunlwsotherwiscnowd

Rating
Parameter Symbol Condition Unk
min typ max
Vrorr = 5 V, 200 kQ
Offset voltage Vrrs(oty TOFS input resistance, -20 80 160 mv
Vrors = 0.126 V
. . The voltage on TOFF at
Tracking OFF switch OFF : .
|threshold voltage Virsio) ;ﬁ;\ l::m‘smggp“ OFF - - 10 v
. . The voltage on TOFF at
Tracking OFF switch ON . .
- - v
threshold voltage Virsaro) :wh::ct;u ':fm‘sm%k&"“ OFF 40
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Tracking hold switch SANYO SEMICONDUCTOR CORP
Vece=5V, Voo =5V, Vig = =5 V, T. = 25 °C, Veem = Vrerz = Vaess = 0 V unless otherwise noted
Rating
Parameter Symbol Condition Unit
min typ max
§6 k2 resistor between
THDS and 5 V
Offset voltage VrHs(otty reference, Vino = 5 V, -60 0 60 mv
measured at THDS
. . The voltage on THLD at
Tracking hold switch OFF . .
threshold voltage Ving1(ro) m'lcchh ':‘:m;mg;'g“ hold - - 10 v
: . The voltage on THLD at
Tracking hold switch ON . ; -
iihreshold voltage Vinsa(o) x“'cc';' t:fm's'ag';'l"“ hold 40 - v

Tracking servo gain switch
Vece=5V, Vop =5V, Vie = =5V, T, = 25 *C, Vrer = Vrerz = Vrem = 0 V unless otherwise noted

Rating
Parameter Symbol Condition Unk
min typ max
T The voltage on TGL at
racking gain LOW-level switch which the tracking gain _
OFF threshold voltage VIBsI00) | OW-level switch turns - 10 v
OFF
The voltage on TGL at
Tracking gain LOW-level switch Vi which the tracking gain 40 _ _ v
ON threshold voltage T6SXTO) L OW-level switch tums :
ON

Sled amplifier OFF switch
Ve =5V, Vop =5V, Vgg = =5 V, T, = 25 °C, Vrer = Veerz = Vaers = 0 V unless otherwise noted

Rating
Parameter Symbol Condition Unk
min typ max
i The voltage on FEEDOF
|‘mrr switch OFF threshold Vsrsi(ro) at which the sled OFF - N 05 v
switch turns OFF
i The voltage on FEEDOF
fmog# switch O threshold Vsrs2(to) at which the sled OFF 20 - - v
switch turns ON

Automatic laser power control circuit
V(x:=5V,Vnn=5v,VEE=—5V,T.=25 *C, Vreri = Vgrerz = Veems = 0 V unless otherwise noted

Rating
Parameter Symbol Condition Unit
min typ max
LDC open,
Start voltage P Varceisy  |Vioo = -3 V, 495 —-491 487 v
measured on LDS
LOC open,
End voltage P Varcr(g Vioo = 3V, —4.85 —4.81 —4.77 v
measured on LDS

74

Powered by | Cniner.com El ectronic-Library Service CopyRi ght 2003



b3E D WA 799707b 00112k3 891 EETSAJ

LA9210M

SANYO SEMICONDUCTOR CORP

Rating
Parameter , Symbol Condition Unk
min typ max

LDC grounded,
Start voltage N Vapen(s) Viop =3V, -493 489 485 v
measured on LDS

LDC grounded,
End voltage N VAPCN(E) Vibo = -3V, —4.87 —4.83 -4.79 v
measured on LDS

OFF voltage P VarcP(om) b?;:p:“'s v 40 46 50 v

LDC grounded,
Viaser = 5 V -5.0 43 -40 v

The voltage on LASER
at which the focus
Varct switch turns OFF and - - 10 v
the automatic power
control circuit turns ON

OFF voltage N VAPCN(OFF)

Automatic power control OFF
threshold voltage

The voltage on LASER
¢ at which the focus

tomaic e control ON Viecz  |switch tums ON and 45 - - v
the automatic power

control circuit tums OFF

Defect detector circult
voc=5V,vDD=5V,VF£=—5 V, T. = 25 °C, Vrern =VREFz=VR£m=0VWIICSSOﬂ’ICI'WiSCﬂ0M

Rating
Parameter Symbol Condition Unk
min typ max
I = lanz = 7.3 pA,
Offset voltage Vor(otr) 10 kQ resistor between 0.2 04 06 v
FEFQ and ground
LOW-level output voltage VoroL) - 0 02
HIGH-level output voltage Vor(oH) 40 48 50

Shock detector circult

Vm=5V,VDD=SV,VEE=—5V,T.=25'C,Vun:Vm:Vm:OVuﬂleSSmhﬂ'Wisemwd

Rsting
Parametor Symbaol Condition Unk
min typ max
Quiescent voltage VsH(oFr) Measured on ATSC 23 25 27 v
g ATSC- current (between
Detector LOW-leve! thrashold Vswoqoy |0 and —15 pA) at 90 75 60 A
0 which Vrups = 4 V
’ ATSC~ current (between
e:m r HiGH-level threshold Vsiewroy |0 and —15 yA) at 60 75 9.0 uA
which Vrwos = 4 V
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LAS210M
SANYO SEMICONDUCTOR CORP

Voltage-controlled oscillator
Vee =5V, Vop =5V, Vig = -5 V, T. = 25 °C, Vrem = Vrers = Viers = 0 V unless otherwise noted

Rating
Parameter Symboel Condition Unit
min typ max

LC7860/65 grounded,
foik = 4.3224 MHz,
Vorrea = 0 V, 160 kQ 814 864 9.14
resistor between LF1
and 5 V
Free-running frequency fvco MHz
Vicreswss = SV,
fok = 2.1609 MHz, N
Varreq = 0V, 8.14 864 9.14
160 kQ resistor
between LF1 and 5 V

Vepo = 2 V,
Vicrasuss = 5 V,
fok = 2.1609 MHz,

Vorrea = 0 V., 060 0,95
160 k< resistor
between LF1 and 5 V

Vpoo = 3 V,
Vicreswss = 5 V,
Minimum adjustment frequency Afvcoz {;’ZLF"R; i"go\? MHz, - -0.95 -0560 MHz
160 ke resistor
between LF1 and 5 V

Maximum adjustment frequency Alveo - MHz

Vicresass = 5 V,
fok = 2.1609 MHZ,
chm(o) Vaorrea = 5 V, 05 20 40 Vep
160 kQ resistor
between LF1 and 5 V

Output voltage
Vicrasass = 5 V,
foik = 2.1609 MHz,
Vveoz(oy Vorpeo = 0 V, 05 20 40 Voo
160 kQ resistor
between LF1 and 5 V

Reference voitage

Vee =5V, Vop =5V, Vig = =5 V, T. = 25 °C, Veen = Vrer2 = Vasm = 0 V unless otherwise noted

Rating
Parameter Symbol Condition Unit
min typ max
VREF1 reference voltage Vagr1 3";2;‘1"1‘;;“ VREF1 with| 5 55 330 -305 v
VREF3 reference voltage Vrer  [feasired d“‘vX?gao;ﬂL“ 015 0 0.15 v
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LA9210M

Measurement Circuit

SANYO SEMICONDUCTOR CORP
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LAS210M

SANYO SEMICONDUCTOR CORP
Typlcal Performance Characteristics

Power dissipation vs. ambient temperature

800

&

g

Power dissipation (m)

-28 ° 20 © €0 80 100
Ambient temperaluro (C)
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