Ordering number:ENN5188

Monolithic Linear IC

LA9220M

SA///MYO Analog Signal Processor Circuit (ASP)
for.CD Players

Overview Package Dimensi
The LA9220M is an analog signal processing and servo  ynit:mm
control bipolar 1C designed for use in compact disc players 3159-QIPG4E
; acompact disc player can be configured by combining
this IC, a CD-DSP such as the LC78681KE, and a small
number of additional components.

Functions
IV amplifier, RF amplifier (withAGC), SLC, APC, VCOC
amplifier, VCO (supports double-speed playback), FE, TE
(with VCA and auto-balance function), tracking servo am-
plifier (with offset cancellation function), spindle servo
amplifier (with gain switching function), sled servo ampli-
fier (with off function), focus detection (DRF, FZD), track
detection (HFL, TES), defect detection, and shock detec:

tion.

- QIPBAE

Features
The following automatic adjustment functions
* Focus offset auto cancel.

* Tracking offset auto cancel.
* EF balance auto adjustment.
* RF level AGC function.

Parameter Conditions Ratings Unit
Maximum supply voltage 7 \Y,
Allowable power dissipatiol 350 | mw

-25t0+75| °C
—40to +125| °C

Operating temperature

Storage temperature

andfafl SANYQ products described or contained herein do not have specifications that can handle
Y ations th=at Afequire extremely high levels of reliability, such as life-support systems, aircraft's
comxo system$, or other applications whose failure can be reasonably expected to result in serious
physma]ﬁanéd{ﬁr material damage. Consult with your SANYO representative nearest you before using
any SANY@‘products described or contained herein in such applications.

B SANYO assumes no responsibility for equipment failures that result from using products at values that
exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges,or other
parameters) listed in products specifications of any and all SANYO products described or contained
herein.

SANYO Electric Co.,Ltd. Semiconductor Company
TOKYO OFFICE Tokyo Bldg., 1-10, 1 Chome, Ueno, Taito-ku, TOKYO, 110-8534 JAPAN
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LA9220M

Operating Conditions at Pins 22, 45=GND

Parameter Symbol Conditions Ratings Unit
Recommended supply voltage Vee +5 \
Operating supply voltage Vce op 3.6t05.5 \%

Operating Characteristics at Ta=25°C, Pins 22, 45=GND, V¢ (pins 56, 64)=5V

Parameter Symbol Conditions
Current drain Icco Vel (Pin 64)+V 2 (Pin 56)
Reference voltage Vref VR

[Interface]

CE-Vth CEvth CE
CL-Vth CLvth CL
DAT-Vth DATvth | DAT
Maximum CL frequency CL max

[RF amplifier]
RFSM no signal voltage RFSMo

1.85 \

FIN1, FIN2 : IMQ-input

freq=200kHz, RFSM -11.0| dB

Minimum gain RFSMgmin

[Focus amplifier]

FDO gain FDg FIN2 : IMQ-input, & 2 65| dB
FDO offset FDost Difference from.f +170| mv
Off time offset FDofost | Difference fr(\;ﬁj_,r‘éferen +40 mV
Offset adjustment step FDstep FDO ] ; \Y
F search voltage H FSmax FDO 0.8 \Y
F search voltage L FSmin FDO -0.8 \

[Tracking amplifier]
TE gain MAX TEgmax

6.5 80| dB

TE gain MIN +1.8 +4.0| dB
TE-3dB 60 kHz
TO gain 4.0 6.0 8.0 dB
TGL offset —250 0| +250( mVv
TGH offset -50 0 +50| mVv
THLD offset -50 0 +50 mVv
Off 1 offset -50 0 +50| mVv
Off 2 offset -50 0 +50 mVv
Offset adjustment step 60 mV
Balance range H +3.5 dB
Balance range L -3.5 dB

TOFF-VTH 1.0 25 3.0 \
TGL-VTH 1.0 25 3.0 Vv
[PH]

No signal voltage I;.Difference from RFSM | -0.85 | -0.65 | -0.45 | \%
[BH]

No signal voltage | Difference from RFSM | 0.45 | 0.65 | 0.85 | \Y,
[DRF]

Difference from VR at RFSM -0.60( -0.35| -0.20 \
4.5 4.9 \
0 +0.5 \

Detection voltage .
Output voltagé k'
ge'L

Output vol,

FzZD1 FE, difference from VR 0 +0.2 \%
FzD2 FE, difference from VR 0 \%

Detection voTtag HFLvth Difference from VR at RFSM -0.35 -0.2| -0.05 \
Output voltage H HFL-H 4.5 4.9 \Y,
Output voltage L HFL-L 0 +0.5 \
[TES]

Detection voltage LH TES-LH TESI, difference from VR -0.15| -0.10| -0.05 \%
Detection voltage HL TES-HL | TESI, difference from VR 0.05 0.10 0.15 \
Output voltage H TES-H 4.5 4.9 \
Output voltage L TES-L 0 +0.5 \%

Continued on next page.
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LA9220M

Continued from preceding page.
- Ratings .
Parameter Symbol Conditions - Unit
min | typ | max
[JP]
Output voltage H IP-H JDlijf[‘jg\r}’c‘igom IPT=0V, JPT=0V at JPT=0V, 05| 065 V
Ouput voliage L s | Diference flom JP*=0V, JP=0V at JPT=5V,
[Spindle amplifier]
Offset 12 SPD12ost | Difference from VR at SPD, 12cm mode
Offset 8 SPD8ost | Difference from VR at SPD, 8cm mode
Offset off SPDof Difference from VR at SPD, OFF mode
Output voltage H12 SPD-H12 gi\f;f_e;%rclce from offset-12, 12cm mode, C;
Output voltage L12 SPD-L12 gi\;f_e;esr:/ce from offset-12, 12cm modg, c
Output voltage H18 SPD-H8 gi\‘;ffigr\‘/ce from offset-8, 8cm ma 065 Vv
[Sled amplifier]
SLEQ offset SLEQost | Difference from TO at SLEQ +30| mVv
Offset SLD SLDost | SLEQ=VR, difference fropi ¥R +100| mv
Offset off SLDof Off mode J +40| mVv
Off VTH SLOFvth | SLOF 1.4 2.0 \Y
[SLC]
No signal voltage SLCo |sLC 25| 275] v
[Shock]
No signal voltage SClo SCl, diffepgnge from VR 0 +40|( mV
Detection voltage H SCIvthH | SCI, diﬁégéﬁce from VR 100 140 mV
Detection voltage L SCivthL SCIL‘Aﬁi‘f_ﬁérence i -100 60| mVv
[DEF] F
ltage wheg’ RESM=3.5V
Detection voltage LF2 \{cﬁt_ggde when 0.20 0.35 0.50 \%
Output voltage H 4.5 4.9 \
Output voltage L 0 +0.5 \%
[APC]
Reference voltage 150 180 210| mVv
Off voltage 3.9 4.3 4.6 \
[vcol
Free-running frequency fo 8.14 8.64 9.14| MHz
Upper limit variable width AfH 14 2.1 2.8| MHz
Lower limit variable width AfL ¥ -2.5 -1.9 -1.3| MHz
Output level 1 Normalfmbde 0.5 1.0 Vp-p
Output level 2 2FEESD mode 0.5 1.0 Vp-p

N0.5188-3/20



LA9220M

Pin Functions

Pin No. Symbol Contents
1 EIN2 Pickup p_hotodiode connection pin. Added to pin FIN1 to generate the RF signal, subtracted from pin FIN1 to generate
the FE signal.
2 FIN1 Pickup photodiode connection pin.
3 E Pickup photodiode connection pin. Subtracted from pin F to generate the TE signal.
4 F Pickup photodiode connection pin.
5 B TE signal DC component input pin. &
6 TE™ Pin to which the TE signal gain setting resistor is connected between this pin ang’
7 TE TE signal output pin.
8 TESI TES (Track Error Sense) comparator input pin. The TE signal is input throgéll(a band
9 SCI Shock detection input pin.
10 TH Tracking gain time constant setting pin.
11 TA Pin to connect to the servo high-pass elimination capacitor.
12 D™ Pin for configuring the tracking phase compensation constant between ther.
13 TD Tracking phase compensation setting pin.
14 JP Tracking jump signal (kick pulse) amplitude setting pin.
15 TO Tracking control signal output pin.
16 FD Focusing control signal output pin. :
17 FD~ D and FAipins.
18 FA Eé¥tthe FD~ ahd/FA pins.
19 FA™ Pin for configuring the focusing phase com
20 FE FE signal output pin.
21 FE™ Pin to which the FE signal gain settin_‘
22 AGND Analog signal GND.
23 SP cv* and CV~ pin input signal
24 SPI Spindle amplifier input.
25 SPG 12 cm spindle mode gainj_ks t
26 SP~ Spindle phase compensﬁgjﬁﬁ constﬁ'{f;—; coni
27 SPD
28 SLEQ
29 SLD
30 SL™
31 sL*
32 JP~ Input p n for trackifighiiimp signak from DwSl/?,x
33 Jpt Inpit plﬁ for traéling jump-&ignal fror_ryﬁ‘sﬁ.
34 TGL i A
35 TOFF
36 TES

Uf used by DSP for controlling the data slice level.

system GND pin.

46 Nb control amplifier input pin. Configures PLL loop filter along with VCOC and PDO of DSP.
a7 rVCO control output pin.

48 VCO output pin.

49 Disc defect detection output pin.

50 Reference clock input pin. 4.23MHz signal from the DSP is input.

51 CL Microprocessor command clock input pin.

52 DAT Microprocessor command data input pin.

53 CE Microprocessor command chip enable input pin.

Continued on next page.
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LA9220M

Continued from preceding page.
Pin No. Symbol Contents
54 DRF RF level detection output (Detect RF).
55 LF VCO free-running adjustment pin.
56 Vee2 Servo system and digital system Ve pin.
57 REF1 Bypass capacitor connection pin for reference voltage.
58 VR Reference voltage output pin.
59 LF2 Disc detect detection time constant setting pin.
60 PH1 RF signal peak hold capacitor connection pin.
61 BH1 RF signal bottom hold capacitor connection pin.
62 LDD APC circuit output pin.
63 LDS APC circuit input pin.
64 Veel RF system Ve pin.
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LA9220M

Description of Operation

- APC (auto laser power control)
This circuit controls the pickup laser power. The laser is turned on and off by commands from the microprocessor.

- RF amplifier (eye pattern output)
The pickup photod|ode output current (A+C) is |nput to FIN2 (pin 1), and (B+D) is |nput t

- SLC (dlice level control)
The SLC sets the duty ratio for the EFM signal that isinput to the DSP
ing the EFM O signal output from the DSP to determine the duty rati

- Focus servo

4] ..Z(;h is agphed when VCC is turned on,
Jorder to turn“thefocus servo on, send either

, and awénp waveformis generated by the
} cross) with the focus error signal and then turn
the focus servo on. The ramp waveform amth_ude is st by:fhe ré8i stance Between FD (pin 16) and FD~ (pin 17).

To cancel even the offset for the IV ampli
mand. The FOCUS-OFFSET ADJUST CFF

- Tracking servo
The pickup phtodiode output current is
voltage, passes through the balance

RFAGC circuit, and |sthen‘ dutput f

6) and TE (p| n 7)

ror sgnel at SCI (pm 9) the gain is automatically boosted when a defect is
tis posmﬁned immediately after TD (pin 13) functionsto turn off the servoin

TheTD amphfler i
thls ampTlfer has#

TRACK*SER\/O ON Command and setting the TOFF p|n (pin 35) low arerequired for offset cancellatlon

Note: The LQ?%SlKE TOFF ON/OFF command is valid only when disc motor control isin CLV mode. Accord-
ingly, trackl ng@ffset is cancelled in normal CLV mode. Note that when performed in STOP mode, external
control of th&TFOFF pinisrequired.

No0.5188-7/20



LA9220M

- Sled servo
The response characteristics are set by SLEQ (pin 28). The amplifier positioned after SLEQ (pin 28) has a mute
function that is applied either when SLOF (pin 38) goes high or the SLED OFF command isissued. Thesled is
moved by inputting current to SL~ (pin 30) and SL™* (pin 31) ; specifically, the pins are connedted to the microproces-
sor output ports viaresistors, and the movement gain is set by the resistance value of that resistor. It isimportant to
note that if there is adeviation in the resistance values for SL~ (pin 30) and SL* (pin 31), and.0 ‘feeg_ﬁwill arisein the
SLD output.

- Spindle servo

teristics through SP (pin 23), SP~ (pin 36), and SPD (pin 27), which are output to:SPD (pi
ampl|f|er ganisset by the resistor connected between SPG (pin 25) and the reference \l@l
8- cm or 12-cm mode isin effect
- TES and HFL (traverse signals)
When moving the pickup from the outer track to the inner track, thé EF outgy
that the phase rel anonshlp of TES and HFL isas shown in the dgagr‘am bel
extract only the required signal from the TE signal.
AFSM ‘ :

!

|
]

E A04297
- DRF (luminous energy detefminati
DRF goes high when thepeak of
proximately 2.1V. The PH1 (p
bidirectional setting

: ,Q(I S|gna| vFSM output) held by the PH1 (pin 60) capacitor exceeds ap-
it;apau tor affects the DRF detection time constant and the RFAGC response

Focus

AD4298
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LA9220M

- Focus determination
Focus is assumed to be obtained when the focus error signal “S’ curve reaching REF +0.2V is detected, and the “S’

curve subsequently returnsto REF.
—-ﬂ--- REF+0.2V
REF

AT

A04299

- DEFECT .
The mirrored surface level is mai ntai ned by the capacitor for LF2 (pin 59) whey

prevent DEFECT from being output by either shorting DEF (pin 49) to
DEFECT output is driven by constant current (approximately 100pA) .

I

2 (p|n59) to GND The

EFM signal
(RFSM output)

LF2 (pin 59)

DEF (pin 49)

AD4300

- Vee /IREFIGND
Vccl (pln 64)
VCCZ (pln 56)
AGND (pin 22)
DGND (pin 45)

- PLL CII’CUII

VCO |stheVCO Ci
does not support

Command 4

Normal spegd
Double speexf

Because the,Reaet (Noth1 ng) command initializes the LA9220M, it must be used carefully.

The LA9220N cor‘nmand acceptance (mode switching) timing is defined by the internal clock (4.23MHz divided to
130kHz) after the Falljing edge of CE (RWC) ; therefore, when commands are sent consecutively, CE must go low for
at least 10ps. For this reason, the 4.23MHz clock is required even when VVCO of LA9220M is not used. 2BY TE-
COMMAND RESET is used only for the purpose of masking two-byte data.

All instructions can be input by setting CE high and sending commands synchronized with the CL clock from the
microprocessor to DAT (pin 52) in LSB first format. Note that the command is executed at the falling edge of CE.

No0.5188-9/20
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Timing chart

CE (RWC)

CL (CQCK) l l l I I I

DAT (COIN)

Command List

MSB LSB

Command

Reset mode
Power on mode

00000000

RESET

00001000

FOCUS START

10001110

VCO-OUT ON

10001101
11000001

VCO-OUT OFF
VCO-2FREQ

11000010

VCO-NORMAL

11110000
11111000
11111111

2BYTE-COMMAND DETECT
2BYTE-COMMAND DETECT
2BYTE-COMMAND RESET

10010000

FOCUS-OFFSET ADJUST START

10010001

FOCUS-OFFSET ADJUST OFF

10010010

TRACK-OFFSET ADJUST START,

10010011

TRACK-OFFSET ADJUST OF

10010100
10010101

LASER ON

LASER OFF ; F-SERVO OI¥

10010110

LASER OFF ; F-

SERVO

10010111

SPINDLE 8CM

10011000

SPINDLE 12CM

10011001

SPINDLE OFF

10011010

SLED ON

10011011

10011100

"Nonadjusted |-

10011101

[e) —

10011110

AD4302
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Notes Concerning Microprocessor Program Creation (Supplementary)

1. Commands.
After sending the FOCUS START command and the E/F BALANCE START command, send 11111110 (FEH) in
order to clear the internal registers of the IC. MSB LSB

Reason : Although the above commands are executed at point (D in the timing chart below, b me commands will
be executed again at point (2 if there is subsequent input to CE as shown belo

Timing chart

e |

A04303

mand or'the FOCUS-OFFSET ADJUST START
ESE?F‘ gommand or a corresponding OFFSET ADJUST

'_ hen a4.2MHz clock isinput.)

OFF command, waiting timeis nec&ssary as l_'
TRACK-OFFSET ADJUST START am

3. E/F balance adjustment
E/F balance adjustments shoki
Fbal:

No0.5188-11/20



LA9220M

Pin Internal Equivalent Circuit

Pin No., ( ) : Pin Name

Internal Equivalent Circuit

Pin 1 (FIN2)
Pin 2 (FIN2)

Pin 3 (F)
Pin 4 (F)

AQ4508

Pin 5 (TB)

Pin 6 (TE™)
Pin 17 (FD)
Pin 21 (FE™)
Pin 26 (SP™)
Pin 28 (SLEQ)
Pin 44 (SLI)
Pin 46 (VC™)

Pin 16 (FD)
Pin 27 (SPD)
Pin 43 (SLC)

A04510

ADAS514

Pin 8 (TESI)
Pin 36 (TES)

vee

i1k @

vy

———— GND
A04512

Continued on next page.
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LA9220M

Continued from preceding page.
Pin No., () : Pin Name Internal Equivalent Circuit
Pin 9 (SCI)
Pin 34 (TGL) 9(}
50k Q
340 AAL
Pin 7 (TE)
Pin 10 (TH)
GND
A045i4
Pin 11 (TA)
Pin 12 (TD")
vce
3000
3000
GND
A04515
Pin 13 (TD)
Vce
30002
rr 3000
GND
A04518

Continued on next page.
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Continued from preceding page.

Pin No., () : Pin Name

Internal Equivalent Circuit

Pin 14 (JP)

—— Ve

=50k0

§4kn

AAR

VREF

AMA

=10kan

vr
20k

A04517

Pin 15 (TO)
VREF
AD4518
Pin 18 (FA)
Pin 19 (FAT)
Pin 20 (FE) vee
VREF
3002
3000
GND
vee
3000
3000
GND
AD4519

Continued on next page.
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Continued from preceding page.

Pin No., () : Pin Name

Internal Equivalent Circuit

Pin 24 (SPI) vee
Pin 25 (SPG) 24 C}
25O
Pin 29 (SLD)
Pin 30 (SL7)
Pin 31 (SL™) 29 O
A045212
Pin 32 (JP7)
Pin 33 (JPH)
vce
3000
3ooo
GND
AD4522
Pin 35 (TOFF) |
VREF
AD4523

Continued on next page.
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Continued from preceding page.

Pin No., ( ) : Pin Name Internal Equivalent Circuit
Pin 37 (HFL)
Pin 49 (DEF) vce
Pin 54 (DRF)
Pin 38 (SLOF)
AD4s25
Pin 39 (CV7)
Pin 40 (CV™)
Pin 23 (SP) vce
3000
3000
GND
AD4526
Pin 42 (RF™)
VREF
A04527
VREF
10ka
—<¢— VREF
A04557

Continued on next page.
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Continued from preceding page.

Pin No., () : Pin Name Internal Equivalent Circuit
Pin 51 (CL)
Pin 52 (DAT)
Pin 53 (CE) —t— Vcc
=soka

60k0
m
Wr

FAN

—— GND

Pin 57 (REFI)
Pin 58 (VR)
AD4530
Pin 59 (LF2)
vVece
GND
A0AS314
Pin 41 (RFSM)
Pin 60 (PH1) ——vece
Pin 61 (BH1) L
=17.5kn
=17.5k0
T 15k0
—é— GND
AD4532

Continued on next page.
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Continued from preceding page.

Pin No., () : Pin Name Internal Equivalent Circuit

Pin 62 (LDD)
(:) vee

2k
AN
wr

180k

Pin 63 (LDS)

AQ4534

Pin 47 (VCOC)

Pin 55 (LF) 47

Vece

— GND
A04535

Pin 48 (VCQ)

A04536

No0.5188-18/20



LA9220M
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Sample Application C

oBzZyoy

1

12 BB

-
-

~078 +018 o 9

°
o] u] 8 499900 J4rEEO°0 490900 d0=d
& 8 ¢ S S
SR yaoa] | E ees aaEE
3
o H 3 axgt 3 waee
1 ) o] 1) -] [} »] []
¢ [oc] [o2 ze|[s2] [og] 81 a7

r]

OAH3S Q3Ts

0I907'4 ? 0AH3S'4

OAH3S 3ONIdS

138

S EIEEIEEEE

JI907°L ¥ OAHAS L l‘ma»

d
m L
i .
580070 8

[o7]
orjinonoy 21631 8]
— 1898407 =
~{srin10422 NINia| ®
— ==
Zr}483 onid| ¢
—3 s
..AMIM Lnoa [P PT
Arr|ssee .54 ﬂL
= =
Javjeraa oad| ¥
— =
orjne [ &
ol =
LA ov| & [—w—
= L=lowoez
rllﬂ. e - r - .h.l
23288 W i3 £ s $83¢gx Jd0003
X & 0 4 x L] I E X 4 08 T
Tav][oafls affzaf{ca][vs]|as][as]j<o][us][as]lca][so][2a]]cs]
T T T T

T L
ados ddos

%013

vazvg oF

S
B

=g
| =31

BABOST

34

:
b

WOO-»

_mh_

w008

q’n(.nu>
24

No0.5188-19/20



LA9220M

élled under any of applicable local export control laws and regulations,
e exported without obtaining the export license from the authorities

B “aqy ‘and all iffgtmation described or contained herein are subject to change without notice due to

produ@tffe@pnﬁlogy improvement, etc. When designing equipment, refer to the "Delivery Specification"
for the gANYO product that you intend to use.

B |nformation (including circuit diagrams and circuit parameters) herein is for example only ; it is not
guaranteed 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.

This catalog provides information as of March, 2001. Specifications and information herein are subject to
change without notice.
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