mdering number: EN38518B |

Monolithic Linear IC

LA9210M

Analog Signal Processor
for CD Players

OVERVIEW

The LA9210M is a bipolar analog signal processor and
servocontroller IC for CD players. It is designed to be
used with an LA7860/65 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 5 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 Ievel detector

* Defect detector

¢ Shock detector

¢ Focus switch

* Tracking servo gain switch

* Tracking error slice comparator

FEATURES

* Minimum of external components required

* Nommal and double-speed VCO

* 5V supply, single-ended 5 V and 7 V supplies or dual
35 V supply

¢ 80-pin QIP
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LA9210M

SCHEMATIC DIAGRAM
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LA9210M

SPECIFICATIONS
Absolute Maximum Ratings
Parameter Symbol Rating Unit
Voe 10
Single-anded supply vollage. See note 1. - v
VDD 7
Voo - VEE 13
Dual supply voltage. See note 2. v
Voo 7
TDO, FDO, SFDO and SLDO input current Iy 1 mA
TDO, FDO, SFDO and SLOO output current lo 1 mA
Power dissipation Po 480 (Ta s 60 °C) mwW
Operaling temperature range Topr 251075 °c
Storage temperalure range Tay —40 to 150 °C

Notes

1. VEE connected to ground, Vec 2 Voo
2. VREF], VREF2 and VREF3 connected to ground, Vec 2 Voo

Recommended Operating Conditions

T, = 25 °C
Parameter Symbol Rating Unit
Vee 5
Dual supply voltage Voo 5 v
Vee -5
Vo 42 to 8.0
Single-ended supply vollage ranges. See nole 1, v
Vop 4.2 1o 6.0
Vee 4.2 lo 6.0
Dual supply vollaga ranges. See nale 2. Voo 42 to 6.0 v
Vee =60 to 4.2
Notes

1. VEE connected 0 ground
2. VREF1, VREF2 and VREF3 connected to ground

Electrical Characteristics

Supply current
Vee=35V, Voo =35V, V=5V, T, =25 °C, Vaeri = Vrere = Veem = 0 V unless otherwise noted

. Railng
Parameter Symbol Condillon Unit
min typ max
lec 9 18 27
Supply curent Iop 10 15 20 mA
ke -28 -19 -10

No. 3851—3/14



LA9210M

RF amplifier

Vee=5V, Vop=5V, Ve=-5YV, T, =25 °C, Veemi = Vreme = Vrem = 0 V unless otherwise noted
‘ Rating
Parameter Symbol Conditlon Unlt
min tvp max
fAF offsal voltage VRr(of ::l::a:su?ne: ::NEFZF;;”' -0.65 -04 0.05 V.
FIN® and FIN2 RF vollags gain Gurr Po= MO R =K1y 110 Y a8

Focus error amplifier

Vec=5V, Vop =5V, Ve

-5V, Ta=25 °C, Veeri = Vremz = Vrem = 0 V unless

otherwise noted

Rating
Parametor Symbol Condition Unlt
min typ max

Oifsel vollage Vrepn 2223'::3 ::NsEigen' =50 0 50 mV
FIN1 and FINZ voltage gain Gvre Pﬂ_j 1th29' AL = 33 k0, -15.0 —11.5 " 80 dB
FIN1 and FIN2 voltage gain _ _
ditferential } AGyre Ry = 1 MQ, B = 33 k2 -1.5 0 1.5 dB
Cutoff frequency frejon) PM;::U{_BS :tB)the half power _ ® _ \Ha

Focus drive amplifier

Vece=5V, Vip=5V, Vig

=5V, Ta=25°C, Veeri = Vremz = Vrem

0 V unless otherwise noted

Rating
Parameter Symbol Condltlon Unit
min typ max

Ofiset voltage Veogan ;E‘;‘gjrg?ﬂdggo 110 0 110 v

Voliage gain Gvrp FEAQ input 21.0 225 24.0 dB
LOW-level search volta Vrocus = 5 V,

g ge Vesy Vipe = 15 V -3 20 -09 v
HIGH Vrocus = 5 V,

-laval search vollage VrsH Vips = 35 V 09 20 a1 b)
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Tracking error amplifier

Vee=5V, Vb =5V, Veg = -5V, T, = 25 °C, Vreri = Vrem

Veem = 0 V unless otherwise noted

Paramster

Symbol

Condltion

Rating

typ

Unlt

Offset voltage

Ve

5 kO resistor between FN
and FO, 10 kQ resistor
between FN and ground,
E and F open, measured
al TEAC

my

Voltage gain

Gyte

5 kO resislor betwean FN
and FO, 10 kQ resistor
between FN and ground,
E and F open, 1 = 1 kHz

45

8.0

d8

Voliage gain differential

AGvTE

5 kQ resistor between FN
and FO, 10 k2 resistor
between FN and ground

dB

Cutoff frequency

TTE{oo)

Measured at the
‘half- power point (-3 dB)

kHz

Tracking error preamplifier

Vee =5V, Vb =5V, Vee=-5V, T, =25 °C, Vrery = Ve = Vrem = 0 V unless otherwise noted

Parameter

Symbol

Conditlon

Raling

Unit

min

typ

Offset vollage

Vipion

5 k&Y resistor between FN
and FO, 10 kQ resistor
between FN and ground,
measured at TPAO

=350

350

my

Vollage gain

Gurp

5 kQ resislor between FN
and FO, 10 kQ resislor
between FN and ground,
TPA+ opan, 1 ML resistor
between E and F,
f=1KkHz

70

10.5

140

dB

Tracking detector amplifier
Voc=5V,VDD=5V,VEE=—5V,T.=

25 *C, Vrem = Vee = Viem = 0 V unless otherwise noted

Rating
Parameter Symbol Condltlon Unlt
min typ max

200 kQ resistor betwean

Offset voltage Vrogem TOFS and ground, -120 0 120 my
measured at TOO
200 kO resistor between

Voltage gain Gvro TOFS and ground, 165 18.0 19.5 dB
TOFS input, TD- open
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Peak hold circuit

Vec=5V, Vob=5V, Vee= -5V, T.=25"C, Ve = Vrez = Veem = 0 V unless otherwise noted

Rating .
Parameter Symbol Condition Unit
min typ max
It = lane = 7.3 pA, .
Offsat voltage VPHioh measured between PH and —0.2 -0.1 01 \
RFSM

RF detector
Vece=5V, Vip=5V, Ve=-5V, T, = 25 °C, Vrert = Ve = Verem = 0 V unless otherwise noted

Rating
Parameter Symbol Conditlon Unit
min typ max

The voltage on PH at _ - 0.5
which DRF goes LOW '

LOW-level threshold voltage VoRFLTO) The voliage between PH v
and VREF1 at which DRF . _ 098
goes LOW. REF1, REF2 ;

and REF3 open

The voltage on PH at
which DRF goes HIGH

HIGH-level threshold voltage VDRFH(TO) The voliage between PH v
and VREFY at which DRF 072 _ _
goes HIGH, REF1, REF2 ;
and REF3 open

LOW-level output voltage VorFioL) - 0 0.6 Vv

HIGH-level culput vollags Vorrion) 40 4.1 4.6 v

Focus zero-crossing detector

Vee =5V, Vop=5V, Vee=-3V, T =25 °C, Vrem = Vremz = Vres = 0 V unless otherwise noted

Rating
Parameter Symbol Conditlon Unlt

min typ max

1 MQ FIN2 input resistor,
LOW-evel threshold voliage VrzoLTo) the voltage on FEAQ at - - —0.88 v
which FZD goes LOW

1 MQ FIN2 input resistor,
HIGH-level threshold voltage Vrzrrop the vollage on FEAO at -0.35 - - v
which FZD goes HIGH

LOW-lavel eutput vollage Vrzowoy - 0 0.6 A

HIGH-level outputl voitage Vrznion 4.0 4.1 4.6 v
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Bottom hold circuit
Vee=5V, Vip =5V, Vg

=5V, T, =25 °C, Va1 = Vrere = Viem = 0 V unless otherwise noted

Rating
Parameter Symbol Conditlon Unit
min typ max
Mt = Iz = 7.3 pA, ‘
Oftset vollage Veupn measured between BH and 0.2 -0.1 0.1 v
RFEM

High-frequency level comparator

VYee=5V,Vop=5V, Vee=-5V, T, =25°C, Vemn = Ve = Vrem

0 V unless otherwise noted

Rating
Parameter Symbol Condltion Unit
min typ max
Vey = 0V, the voltage on
LOW-leve! threshold veltage Vargo BH at which HFL goes - - 0.7 v
LoW
Vey = 0V, the vollage on
HiGH-evel thrashold voltage VHeEHo) BH at which HFL goes -0.3 - - \i
HIGH
LOW-level oulpul voltage Vuron - 0 0.6 v
HIGH-level cutput vollage ViroH) 4.0 4.1 46 v

Tracking error slice comparator

Ve =5V, Vop=5V,Vie=-5V, T, =25 °C, Viers = Vrerz = Veem = 0 V unless otherwise noted
Rating
Parameter Symbol Condttion Unit
min typ max

109 kQ TES1 input

LOW-level threshold vollage Vresumo) ?Egloltlwm:ﬁlﬁes o;oas 10 1.7 25 v
LowW
100 k2 TES1 input

HIGH-level threshold voliage Vi | g e uotade, s 25 35 40 v
HIGH

LOW-level output voltage Viesion 0 0.2 1.0 v

HIGH-leve! ouipu! veltage Vresion 40 4.1 486 v

Jump pulse amplifier

Vcc=SV,VDD=SV,VEE=-5V,T.=25°C,Vm1=VRm=VREp3

0 V unless otherwise noted

Rating
Paratneter Symbol Conditlon Unit
min typ max
Qffsel voltage Virgt Measured &t JPO =20 0 20 mv
LCW-evel cutput voltage Virioy JP-=5V -3.55 -3.20 -2.85 v
HIGH-lave! oulput voltage VirioH) P+=5V 285 3.20 3.55 v
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Servo pulse amplifier

Vee=5V, Vob =5V, Vee= -5V, T, =25 'C, Veem = Vremz = Vram = 0 V unless otherwise noted

Rating :
Parameter Symbol Conditlon . Unit
min typ max
Ofiset voltage Vspiolp Measured at SPO -20 ] 20 my
LOW-level outpul voliage Vspioy Vov- =5 V -3.55 -3.20 -2.85 v
HIGH-leve! oulput voltage Vep(on) Vowse =5V 285 3.20 3.55 v

Spindle drive amplifier

Vcc=5V,VDD=

5V, Vee=—=5V, T, =25 °C, Vagri = Vemm = Veem = 0 V unless otherwise noted

Rating
Parameter Symbol Condltion Unit
min typ max
51 kQ resistor batween
Offset vollage VspD(oth SPD- and SPDO, -110 0 110 my
measured at SPDO
51 kQ resistor between
Voltage gain Gvsrp SPD— and SPDO, 51 kO -1.5 ] 1.5 dB
SPD- input resistor

Sled amplifier

VCC=S.V, VDD=5V, VEE=—5 Vv, Ta=25 oC, Vrem = Ve

Vier = 0 V unless otherwise noted

Rating
Parameter Symbol Conditlon Unlt
mih typ max
Offsat voltage Vsiopn :tl' ES?D%ounded, measured -60 0 €0 mV
Output votlage with gain VLo E':EQ_ %rg”ﬁ“' 12 19 26 v
.=

VCO control amplifier

" Vee=5V, Vb =5V, Ve =5V, T, =

25 °C, Vremt = Vaemz = Vrems = 0 V unless otherwise noted

Rating
Paramster Symbo! Condition Unit
min typ max
Quiescent output vollage Weocio Measured at VCOC 23 25 27 v
Output voltage with gain Vvcoci) lppo = 10 pA 3.15 3,50 3.85 v
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Slice level comparator amplifier
Vee=5V, Vip =5V, Vee =5V, T. =25 °C, Veer1 = Vrem

Vrers

0 V unless otherwise noted

Rating
Parameter Symbeol Condition Untt
min typ max
10 kD resislor batween .
5LCO and EFMO—, 10 k02 X
Cutput voltage Vsicio resistor batwean EFMO+ 24 25 28 v
and 2.5 V referonce
Focus switch
Ve =S5V, Vop =5V, Vg ==-5V, T, =25"°C, Vagnn = Vrgra = Vrem = 0 V unless otherwise noted
Rating
Parameter Symbol Conditlon Unit
min typ max
Offse! voltage Vrswiot) ;?:szr:dsatv FEAD -20 0 20 mV
Tha vollage on FOCS at
Focus swilch OFF threshold vollage Veswi(ro) which the focus switch - - 1.0 v
tums OFF
The vollage on FOCS al
Focus swilch ON threshold voliage Veswarmo) which the focus switch 4.0 - - v
urms ON
Tracking OFF switch
Vee=5VY, Vip=35VY, VE=-5V, Ty =25 °C, Vrem = Vremz = Veems = 0 V unless otherwise noted

Rating
Parameter Symbe! Conditlen Unit
min typ max
Viorr = 5 V, 200 kQ
Offsat vollage Virsiet TOFS input resistance, 20 80 160 my
Vrors = 0126 V
. . The vollage on TOFF at
Tracking OFF swilch OFF threshold Virsiro which the tracking OFF _ _ 10 v
voltage ‘ ;
switch tums OFF
. . The voliage on TOFF at
Tracking OFF swich ON thischold Viesaroy | which the tracking OFF 40 - - v
a9 switch tums ON

Tracking hold switch

Vee=5V, Voo =5V, Vee=-5V, Ta=25°C, Veemi = Vrarz = Vrazs = 0 V unless otherwise noted

Ratlng
Parameter Symbol Conditlon Unit
min typ max
56 kG resistor betwaen
Offset voltage Vrtisiom m?ﬁ :ng 3 v relerence, -0 0 60 mv
measured at THDS
. ) The voltage on THLD at
I;i:,‘fl:g hold switch OFF thrsshold Vrusiiro) which the tracking hold - - 1.0 v
switch ums OFF
: : The voltage on THLD at
I;fcklzg hold switch ON threshold Vrusarmoy which the racking hokd 40 _ _ v
=g switch tuns ON
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Tracking servo gain switch

Vee =5V, Voo = 5V, Ve=-3V, T, = 25 °C, Vrert = Vagm = Vrem = 0 V unless otherwise noted

Rating
Parameter Sytbol Condltion Unlt
min typ max
. . . The voltage on TGL at \
E;Zﬂ:% ﬂa;gw lovel swich OFF Vrasio) which the tracking gain - - 1.0 v
LOW-level switch turns OFF
. . The voltage on TGL at .
L’;ﬁ:ﬂ% %%TBLSW lovel switch ON Vrasz(o) which the tracking gain 40 - - v
g LOW-avel swilch tuns ON

Sled amplifier OFF switch
Vee=5V, Vb =5V, Ve = -5V, T, =25 °C, Vrem = Vrzm

Veem = 0 V unless otherwise noted

Rating
Parameter Symbol Conditlon Unit
min typ max

N The vollage on FEEDOF at
Sled OFF swilch OFF treshold Versioy | which e sled OFF switch - - 05 v
vellage wms OFF

: The wollage on FEEDOF at
Siag OFF swikh ON threshold Veragoy | which the sled OFF swich | 20 - - v

4 fums ON

Automatic laser power control circuit
Vee =5 V, Vob = 5 V, Vee =5 V, T, = 25 °C, Veert = Veem Vrem 0 V unless otherwise noted

Parameter

Symbol

Conditlon

Rating

min

typ

Unit

Stant voltage P

VapcP(s)

LDC open, Vipp = -3 V,
measured on LDS

-4.95

-4.91

—4.87

End wollage P

Varcr(E)

LDC open, Vipp = 3 V,
measured on LDS

—4.85

—4.81

~4.77

Start veltage N

Vareis

LOC grounted,
Vioo =3V,
measured on LDS

—4.93

-—4.69

End voltage N

Varcng

LDC grounded,
Viop = -3 V,
measured on LDS

~4.87

-4.79

OFF vollage P

Varcr(ors)

LOG open, Viasm = 8 V

40

46

6.0

OFF voliage N

Varoniorn

LDC groundad,
Vuser =5V

=5.0

-43

—4.0

Automatic power control OFF
threshold voltage

Vare

The voltage on LASER at
which the focus switch
fums OFF and the
automatic power cantrol
¢ircuit tums ON

Autamatic power control ON threshold
voltage

Vapcz

The veltage on LASER at
which the focus switch
uns ON and the automatic
power centrol circuit tums
OFF

45
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Defect detector circuit
Vee=5V, Vop=5V, Vee=-5V, T.=25"°C, Veerm = Vierz = Veem = 0 V unless otherwise noted

Rating .
Paramster Symbol Conditlon Unit
min typ max

It = Iz = 7.3 pA, . ,

Offset vollage Vorm 10 kQ resistor between 0.2 0.4 0.6 v
FEFQ and ground

LOW-level output voliage Voroy - 0 0.2 v

HIGH-leve! outpul vollage Voron 4.0 48 50 v

Shock detector circuit

Vee=5V, Vio=5YV, Vee=-5YV, Ta= 25 °C, Veers = Vaem: = Veem = 0 V unless otherwise noted

Rating
Parameter Symbol Condition Unit
min typ max .
Quiescent voltage VsH{orR) | Measured on ATSC 23 25 27 v
ATSC— current
Detactor LOW-level threshold voliage VsnovLes {batween O and —15 pA) -9.0 -15 6.0 HA
at which Vrups = 4 V
ATSC— current
Detector HIGH-level threshold voltage VsHohro) (botween 0 and —1i5 pA) 8.0 15 9.0 PA
. at which Vrups = 4 V

Voltage-controlled oscillator
Ve =3V, Vop =5V, Vee==-5V, T. =25 'C, Vizs1 = Vaem = Veem = 0 V unless otherwise noted
Rating

Parameter Symbol Condltlon Unit
min typ max

LC7860/65 grounded,
fou = 4.9224 MHz,
Vorreq = 0V, a.14 8.64 9.14
160 kL) resistor between
. LF1 and 5 V
Free-running frequency lvco MHz
Vieresoss = 5 V,
foug = 2.1609 MHz,
Vorpeg = 0V, 8.14 8,64 9.14
160 k€Y resistor balween
LFi and & V

Veoo =2 V,

Vicraswes = § V,

fox = 2.1609 MHz,
Varrea = 0 V,

160 k2 resistor belwean
LFl and 5V

Maximum adjustment frequancy Alveo 0.60 0.95 - MHz

Vepo = 3 V,

Vicmswes = 5 V,

o = 2.1609 MHz,
Verrea = 0 V,

160 k2 resislor batween
LF1 and 5 V

Minimum adjustment fraquency Afveoz - -0.85 —0.60 MHz
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Rating
Parameter Symbol Condition Unit
min typ max
Vicreenes = 5 V,
fo = 2.1609 MHZ,
Vycor(o) Vorreq = 5 V, ‘ 05 20 4.0 Voo
160 kQ resislor betwsen
LFt and 5V
Cutput voltage
Vicreoss = 5 V,
fok = 2.1609 MHz,
Vvooxo Virreg = 0 Y, 05 20 4.0 Vo
160 kG2 resistor betwaen
LF1 and 5 V
Reference voltage
Vee=353V, Vop=535V, V=3V, T.=25"C, Vaem = Vrem = Veem = 0 V unless otherwise noted
Rating
Parameter Symbol Conditlon Unit
min typ max
Measured at VREF1 with
VREF1 reference voltage VRert VREE open -3,55 -2,90 -3.05 Vv
VREF2 reference voltage Vier Measured af VREFS with 015 0 0.15 v

VREF2 and VREF3 open
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Measurement Circuit
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Typical Performance Characteristics
Power dissipation vs. ambient temperature

800

g

5

Poweer diesication ()

-25 0 20 40 L] L ] 100
Amblan temperatuse {*C)

W 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.

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

@ Accept full responsibility and indemnify and deferd SANYQ ELECTRIC CQ, 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:

@ 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 affiliates, subsidiaries and distributors or any of
their officers and employees jointly or severally.

8 Information (including circuit diagrams and circuit parameters) herein is for example only; it is not guarant-
eed for volume production. SANYO believes information hersin is accurate and reliable, but no guarantees

are made or implied regarding its use or any infringements of intellactual property rights or other rights of
third parties,
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