L{)_rdering number: EN38518 l

Monolithic Linear IC

LA9210M

Analog Signal Processor
for CD Players

OVERVIEW PINOUT

The LA9210M is a bipolar analog signal processor and
servocontrolier 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 25 V
supply and is available in 80-pin QIPs.

FUNCTIONS

* RF amplifier

Stice level control

Voltage-controlled oscillator (VCO)
VCO control amplifier

Automatic laser power control (APC)
Focus error amplifier

s Tracking error amplifier

* Track jump amplifier

* Focus servo preamplifier

* Tracking servo preamplifier PACKAGE DIMENSIONS
s Spindle servo preamplifier .

* Sled servo preamplifier ’ ' Unit: mm

¢ RF detector 3174-QIPSOE

s HF level detector
* Defect detector 232
* Shock detector : Le 20.0~
s Focus switch
» Tracking servo gain switch 8550
s Tracking error slice comparator
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FEATURES

* Minimum of external components required

* Nomal and double-speed VCO e~

* 5V supply, single-ended 5 V and 7 'V supplies or dual .
+5'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
Voo 10
Single-anded supply vollage. Ses nole 1. - v
Voo 7
Voo - Ve 13
Dual supply voltage. Ses note 2. v
Voo 7
TOO, FDO, SFDO and SLDO input current Iy 1 mA
T0O, FBO, SFDO and SLDO output current lo 1 mA
Power dissipation Po 480 (Ta £ 60 °C) mW
Operaling temperature range Teor 25175 °C
Storage femperalure range Tayg ~40 fo 150 ¢

Notes

1. VEE connected to ground, Vee 2 Vop
2. VREF], VREF2 and VREF3 connected to ground, Vec 2 Vpp

Recommended Operating Conditions

T. = 25 °C
Parameter Symbol Rating Unit
Voo 5
Dual supply voltage Voo 5 ')
Vee -5
Voo 42 1o 80
Single-ended supply vollage ranges. See nole 1, v
Voo 42 10 60
Veo 42 lo 6.0
Dual supply vollgga ranges. See nole 2 Voo 4.2 to 6.0 ¥
Vee -60 o ~-4.2
Notes

1. VEE connected o ground
2. VREFI, VREF2 and VREF3 connected to ground

Electrical Characteristics

Supply current
Vee =SV, Voo =5 V, Ve = -5V, T, = 25 °C, Vier: = Vrem = Veem = 0 V unless otherwise noted

4 Railng
Parameter Symbeol Conditlon Unit
min tvp max
lec 9 18 a7
Supply current loo 10 15 20 mA
ke -28 -19 -~10
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LA9210M

RF amplifier

Ve =35V, Vio=5V, Ve=-5V, T =25 °C, Va1 = Vrerz = Ve = 0 V unless otherwise noted

_ Rating
Parameter Symbol Condition Unlt
min typ max
AF offsst voliage Vae(o 2:;8323 Z{Ngng:n' ~0.65 -03 0.05 V.
FINt end FIN2 RF vollage gain G A MO R=SIQ _11.0 05 4

Focus error amplifier

Vee=5V, Vo =5V, Vee =5V, Ty =25 °C, Veemy = Ve = Viem = 0 V unless otherwise noted

Rating
Paramelor Symbol Condition Unlt
min typ max

Offsel voltage Vre@n ngsuﬁg E:NEEigen’ -50 0 50 mv
FIN1 and FIN2 voltage gain Gure fR“: y 1&?” AL=83k | _i50 -115 - 80 dB
FIN1 and FIN2 vollage gain _ _ .
ditferential : AGvre Ry = 1 MO,/ R = 33 kO 1.5 0 1.5 dB
Cutolf frequency TeEion) ph:ﬁf “'{_eg gta)the half poReE - % - kHz

Focus drive amplifier

Vee=5V, Voo=5V, Vee=-5V, Ty=25 °C, Veeri = Vrer = Vrem = 0 V unless otherwise noted

Rating
Parameter Symbol Condltion Unit
min typ max

Offset voltage Vroen ;Eagirg;mzd%o ~110 0 110 my

Voltage gain Gvrp FEAQ input 21.0 25 24.0 dB
Vrocus = 5 V,

LOW-level search voltage Vest Vip, = 15 V -3 -20 -0.9 v
. Vrocus = 5 VY,

HIGH-leve! search voliage Ves Veps = 35 V 03 20 3.1 A
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LAS210M

Tracking error amplifier

Vee=5V, Voo=3V, Vg -5V, T, =25 °C, Vket = Voemz = Veem = 0 V unless otherwise noted

‘half- power point (-3 dB)

Rating
Parameter Symbol Condition Unlt
min typ max
B Kk resistor between FN
and FO, 10 k2 resistor )
Oifset voliage Vreon betwesn FN and ground, ~200 0 200 my
E and F open, measured
at TEAO
5 kQ resislor betwesn FN
. and FO, 10 kQ resislor
Voltage gain Gyvre between FN and ground, 10 45 8.0 d8
Eand Fopen [ =1 kHz
5 k& resistor between FN
Voltage gain differential AGyTE and FO, 10 kQ resistor ~1 0 1 dB
betwesn FN and ground
Cutoff frequency 1TE{o0) Measured at the 3 % - kHz

Tracking error preamplifier

Ve =3V, Vop =3V, Veg= -5 V, T, = 25 °C, Veemi = Ve = Veem = 0V unless otherwise noted

TPA+ opan, 1 MQ resistor
between E and F,
f=1kHz

Raling
Parameter Symbol Conditlon Unit
min typ max

& k2 rosistor between FN
and FO, 10 kQ resistor

Offset voliage Viepn between FN and ground, ~350 o 350 mV
measured at TPAD
5 k€2 resislor between FN
and FO, 10 kQ resistor

Vollage gain Gyrp between FNand ground, 70 10.5 140 db

Tracking detector amplifier

Voac =SV, Vip =53V, Vg = =5V, T, =25 °C, Veexy = Ve = Ve = 0 V unless otherwise noted

TOFS input, TD— open

BRating
Parameter Symbol Conditlon Unit
min typ max
200 kQ resislor batween
Offsel voltage Vg TOFS and ground, -120 o 120 my
measured at TOO
200 K resistor between
Voltage gain Gyro TOFS and ground, 165 18.0 19.5 dB
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LA9210M

Peak hold circuit

Vee=535V, Vop=5V, Vege= -5V, Ta =25 °C, Vet = Vrez = Veem = 0 V unless otherwise noted

Rating .
Parameter Symbol Condition Unit
min typ max
It = lone = 7.8 A, .
Offsat voltage Veuion measured bstween PH and 0.2 ~0.1 o1 v
RFSM

RF detector
Ve =53V, Vip=5V, Ve =35V, T, =25 °C, Vigri = Veem = Vagm = 0 V. unless otherwise noted

Rating
Parameter Symbol Condition Unit
min typ max

The voliags on PH at - - 0.5
which DRF goes LOW ]

LOW-level hreshold voltage VoreLro) The vollage between PH V
and VREF1 at which DRF - _ 028
goss LOW. REF1, REF2 -

and REF3 open

The voltage on PH at
which DRF goes HIGH

HIGH-level threshold vollage VoRpHTO) The voliage between PH v
and VREF1 at which DRF 072 _ _
goes HIGH, REF1, REF2 ;
and REF3 open

LOW-level output voltage Vorrou - [ 0.6 v

HIGHevel oulput vollage Vorr(oH) 40 4.1 46 v

Focus zero-crossing detector

Vee =5V, Vop =5V, Vep=s~5V, Ty=25°C, Vreri = Vremz = Vrem = 0 V unless otherwise noted

Rating
Parameter Symbol Condltlen Unlt

min typ max

1 MQ FIN2 input resistor,
LOW-evel threshold voltage Vezouro) the voltage on FEAC at - - —0.85 v
which FZD goes LOW

1 MQ FIN2 input resistor,
HIGH-level threshold vollage Vrzoiroy the voliage on FEAO at ~0.38 - - v
which FZD goes HIGH

LOW-lavel output vollage Vezoouy - 0 0.6 v

HIGH-level output voltage VrzoioH 40 4.1 46 v

No. 3851—6/14



LA9210M

Bottom hold circuit
Vee=5V,Vip=35YV, Veg =-S5V, T, = 25 QC, Veery = Veeer = Vrem = 0 V unless otherwise noted

Rating
Parameter Symbol Conditlon Unlt
min typ max
e = e = 7.3 pA, ,
Oftset voltage Verey measured between BH and -0.2 -0 0.1 v
RFSM

High-frequency level comparator
Vee=5V, Vop =5V, Veie=-5V, T =25 °C, Vrem = Ve = Vrem = 0 V unless otherwise noted

Rating
Parameter Symbol CondRtion Unit
min typ max .
Ven = 0 ¥, the vollage on
LOW-leve! threshold voltage Varyro) BH al which HFL goes - - ~0.7 v
Low ’
Ven = 0V, the voliage on
HiGH-level thrashold voliage VHEH(TO} BH at which HFL goes -0.3 £ - y
HIGH
LOW-level oulpul vollage Vuroy - 0 06 v
HiGH-level cutput vollage Vieony 40 4.1 48 v

Tracking error slice comparator

Ve =5V, Vop=5V, Vee =5V, T, =25 °C, Vieri = Vremr = Vrems = 0 V uonless otherwise noted

Rating
Parameter Symbol Condition Unit
min typ max
100 k2 TESY input
LOW-laval threshold vollage Vyesuro) ;eég:oztiﬁghon?%es Og%as 10 17 25 v
LOW
100 k& TES1 input
HIGH-level thrashold voltage Vresuo ?égorén“:;xi:t?%es ognoa s 25 35 4.0 v
HIGH
LOW-lovel output voltage Viesioy Y 0.2 1.0 v
HiGH-leve! oulput voltage Vresion 40 41 48 v

Jump pulse amplifier

Ve =5V, Vip=5V, VeE=~5V, T, =25 °C, Vees1 = Vremz = Vrem = O V unless otherwise noted

Rating
Parameter Symbol Condltion Unit
min typ max
Qtfsel voltage Virpn Measured at JPO -20 0 20 my
LOW-level output vollage Viroy JP~ =86V ~3.55 -3.20 ~2.85
HiGH-leve! oulput voltage Virion Pe=5Y 285 8.20 355 v
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Servo pulse amplifier

Vee=5V, Vop =5V, Vig==5V, T. =25 °C, Veem = Vremz = Viem

0 V unless otherwise noted

Rating :
Parameter Symbol Condition : Unit
min typ max
Ofiset voliage Vsp(aft Measured at SPO ~20 0 20 my
LOW-level output vollage Variol Vow-=5V ~3.55 -3.20 -2.85 v
HiGH-level oulput voltags Vsp(on) Vows =5V 285 3.20 3.55 v

Spindle drive amplifier

Ve =3V, Voo =5V, Ve =5V, T, =25 °C, Vigp = Vemm = Veem' = 0 V unless otherwise noted

Rating
Parameter Symbol Condltlon Unit
min typ max
51 k) resistor between
Offset vollage Voo SPD— and SPDO, -110 0 110 my
measured al SPDO
81 ke resistor between _
Voltage gain Gysep SPD~ and SPDO, 51 kQ 1.8 0 1.5 dB
SPD- input resistor
Sled amplifier
Veez=5V, Voo =5V, Vee=-5V, Ta =25°C, Vremi = Vremz = Vags = 0 V unless otherwise noted
Rating
Parameter Symbol Conditlon Unit
min typ max
SLEQ grounded, measured
Offset vollage Vsinpm at SLDO ~£0 0 60 mv
L SLEQ grounded,
Cuiput voltage with gain Vsig lste = 10 pA 12 1.9 26 v

VCO control amplifier

V=5V, Vop =5V, Vie= 5V, T,

25 °C, Vremt = Vrem = Veems = O V unless otherwise noted

Raling
Paramster Symbo! Condition Unlt
min typ max
Quiescent output vollage Weocioy Measured at VCOC 23 25 27 v
Cutput voltage with gain Vycocia lppo = 10 pA 3.15 3.50 385 v
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Slice level comparator amplifier
Ve =5V, Voo =5V, Vee =5V, T, =25 °C, Vreri = Vrerz = Vrem = O V unless otherwise noted

resistor between EFMO+
and 2.5 V referance

Rating
Parameter Symbel Condition Unit
min typ max
10 K resistor batween .
Output voliage Voo | G0 and EFMO-, 10 kR 4, 25 28 v

Focus switch
Ve =5V, Vop =35V, Vg

-5V, T, = 25 °C, Viery = Veem = Veem = O Vounless otherwise noted

Rating
Parameler Symbol Conditlon Unit
min typ max

Vrocs = 5 Y,

Offset voltags Vrswiott measured al FEAQ -20 0 20 mV
Tha vollage on FOCS al

Focus switch OFF thrashold voltage Veswirro) which the focus switch - - 1.0 v
tums OFF
The vollage on FOCS at

Focus switch ON thrashold voltage Veswarro) which the focus switch 4.0 - - v
urms ON

Tracking OFF switch

Vee =3V, Vop=3V, Vie=~-5V, T, =25 °C, Veari = Vrem

Vies = 0 V unless otherwise noted

Rating
Parameter Symbo! Condition Unlt
min typ max
Viore = 5V, 200 kQ
Offset voltage Virsien TOFS input resistancs, -20 80 160 my
Vriors = 0128 V
. . The vollage on TOFF at
Tracking OFF switch OFF threshold Virstoo which the tracking OFF _ _ 1.0 Y
voltage . .
switch tums OFF
. . The voltage on TOFF at
“I";]atcklgg OFF swilch ON threshold Virsarroy which the Iracking OFF 40 _ _ v
49 switch tums ON

Tracking hold switch

Vee=5V, Vb =5V, Vg = -§ V, Te = 25 ’C, Vgem = Vramp = Vnm = 0 V unless otherwise noted

Rating
Parameter Symbol Condition Unit
min typ max
56 kQ resisior betwaen
Ofiset voltage Vrtisiom -\?:les :n g :r V relerence, ~80 o 60 mV
measured at THDS
. , The voltage on THLD at
I;?;g:g hold DweEF, o Vinsiro) which the fracking hold - - 1.0 v
switch tums OFF
; : The voltage on THLD at
I;flmklgg hold switch ON threshold Vinsao which the tracking hold 40 _ _ v
lag switch tums ON
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Tracking servo galn switch

Vee=3V, Voo=53V, Vig=-5V, Ti =25 °C, Vaers = Vremz = Viem = 0 V unless otherwise noted

Rating :
Parameter Symbol Conditlon - Unit
n typ max

. . . The voliage on TGL at .

&aﬁm gal;w LOW-lovel swich OFF Vrasiro) which the tracking gain - - 1.0 v
eshold vollage LOW-ovel switch tums OFF

. . The voltage on TGL at .

;’;‘;‘ggigd g‘g;:aLSWIevel switch ON Viaszro) which the tracking gain 40 - - v

g LOW-lavel swiich turns ON

Sled amplifier OFF switch

Vee =5V, Vop=5V, Veg= -5V, T, =25 °C, Vemm = Vrez = Vieem = 0 V unless otherwise noted

Rating
Parameter Symbol Condition Unit
min typ max

; The voliage on FEEDOF at
Sled OFF swilch OFF threshold VSFSI[TG} which the sled OFF switch ) A 0.8 v
voltaga wms OFF

, The vollage on FEEDOF at
Sied OFF snitch ON threshold Verooy | which the sled OFF switth | 20 - - v
voltage tums ON

Automatic laser power control circuit
Vee=5V, Vop=5V, Vig=-5V, T,

25 °C, Vremt = Vrmz = Vaem = 0 V unless otherwise noted

Parameter

Symbol

Condition

Rating

min

typ

Unit

Start voltage P

Varcr(s)

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

-4.95

-4.91

-4.87

End valtage P

Varce)

{DC open, Vipp = 3 V,
measured on LDS

-4.85

-4.81

~4.77

Start vollage N

Varens

LOC grounded,
Viop =3 V,
measured on LDS

-483

-4.89

~4.85

End voltage N

Varong

LDC grounded,
Vipp = -3 V,
measuted on LDS

~4.87

~4,78

OFF voltage P

Vapcriors)

LOC open, Viasem = 6 V

40

48

5.0

OFF vollaga N

VAroN(OEF)

LDE grounded,
Viser = 5 V

~5.0

-4.3

4.0

Automatic power conirol OFF
thresheld vollage

Varct

The veoliage on LASER at
which the focus swilch
tums OFF and the
autoratic power control
circuit lums ON

10

Automatic power conlrel ON threshold
voltage

Vargz

The voltage on LASER at
which the focus switch
turns ON and the automatic
power control circult fums
OFF

45
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Defect dsetector circuit
Vee =5V, Vip =53V, Vie=-5V, T, =25 "°C, VR = Vaerz = Ve = O V unless otherwise noted

Rating .
Paramster Symbol Condition Unit
min typ max

I = Iz = 7.3 pA, . ‘
Offset voliaga Vor(et 10 ke resistor between 0.2 04 06 v
FEFO and ground

LOW-level output voltage Voroly _ S~ 0 0.2 v

HiGH-level outpul vollage Voson) 4.0 48 50 v

Shock detector circuit
Vee=5V, Vio=53V, Veg=-5YV, Ta =25 °C, Vaems = Vaem: = Veems = 0 V unless otherwise noted

Rating
Parameter Symbol Condition Unlt
min typ max .
Quiescent voliage VaH(orr ' Measured on ATSC 23 25 27 v
ATSC~ current
Datector LOW-level threshold voltage Vsuoyroy {batween O and —15 pA} ~9.0 -7.5 ~6.0 HA
al which Vrps = 4 V
ATSC— current
Delector HIGH-level threshold vollage VSHOHTO) (between O and —~15 pA) 6.0 75 9.0 pA
- al which Vraps =4 V

Voltage-controlled oscillator
Ve = 5 V, Vop = 5 V., Vee==5V, Tu= 25 °C, Vrerr = Veer = Veem = 0 V unless otherwise noted
Ratlng

Parameter Symbol Condition Unit
min typ max

LC7860/65 grounded,
foux = 4.3224 MHz,
Vorpeq = OV, 8.14 884 9.14
180 k() resistor behween
. LF1 and 5V
Free-tunning frequency fveo MHz
Vicrenes = 5 V,
fouk = 2.1608 MHz,
Vorre = 0 Y, 814 8.64 9.14
1680 kQ rosistor bolween
LFi and 8 V

Veoo = 2 V,

Vicreswes = § V,

fox = 2.1608 MHz,
Vorrea = 0 V,

160 k2 resistor belween
LFland 8V

Maximum adjustment frequency Alyeo 0.60 0.95 - MHz

Vepo = 3 V,

Vicreswss = 5 V,

foik = 2.16809 MHz,
Vorren = 0 Y,

160 k2 resistor between
LF1 and 5 V

Minimum- adjustment frequency Alveoy - -0.95 060 MHz
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Parameter

Symbol

Condition

Rating

typ

Unit

Cutput voltage

Vyooio

Vicreenss = 5 V,

fok = 2.1609 MHZ,
Vorpea = 5 V, ‘
160 k) resislor between
(Fland 5V

05

20

4.0

Vvcoxo)

Vicreoss = 6 V,

fox = 2.1609 MHz,
Vorrea = 0V,

160 kG resistor between
LFland 5 Y

05

20

4.0

Reference voltage

VYee =5V, Voo =3V, Veie= 353V, Th =25 °C, Vremm = Vremz = Vrems = 0 V unless otherwise noted

Rating
Parameter Symbol Condition Unit
min typ max
VREF1 reference voltage Vrert y;gge:p:; VREF1/Wjh 3,55 3,30 -3.08 Vv
VREF3 reference voltage Vrees g;;;gre:ngtvgﬁzs o\:;ﬂ:r =0.15 0 0.15 v
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Measurement Circuit
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Typical Performance Characteristics
Power dissipation vs. ambient temperature

300

&

Power dicsipation (miW)

g

-8 o 20 4 w0 L33 100
Amblantt tormperatuse {*C}

M 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 iike, the failure of which may directly or indirectly cause injury, death or property loss.

B Anyone purchasing any products described or contained hersin for an above-mentioned use shalt
@ Accept full responsibifity and indemnify and defend SANYO ELECTRIC CO, 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 affiiates, subsidiaries and distributors or any of.
their officers ‘and employees jointly or severally.

B information (including circuit diagrams and cireuit parameters) herein is for example only; it is not guarant-
eed for volume production. SANYO 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
third parties.
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