Ordering number: EN 5189

Monolithic Linear IC

LA9236M/9231M

SA////WYO Analog Signal Processor (ASP)

far CD players

Overview Package Dlméns' ns

The LA9230M and LA9231M are analog signal processing andMit: mm
servo control bipolar ICs designed for use in compact disc 3159-QIP6

players; a compact disc player can be configured by combining
these ICs, a CD-DSP such as the LC78620E, and a small
number of additional components. The differences between the
LA9230M and the LA9231M are that the LA9231M: (1) has a
focus search time that is four times faster; (2) has an additional
capacitor pin for focus search smoothing; (3) and can disable

output of the track-kick signal during EF balance adjustment

Functions

I/V amplifier, RF amplifier (with AGC), SLC, APC, FE, S ¥

(with VCA and auto-balance function), focus servo ampflfler el =13

(with offset cancellation function), tracking servo a,mp*ﬁﬂer ' '

(with offset cancellation function), spindle servo ampllfle g 5" ;
(with gain switching function), sled servo amplmer (with, off > . . 2.7 K
function), focus detection (DRF, FZD), track g i :

TES), defect detection, and shock detecti _ SANYO : QIP64E

Features

The following automatic adjustmer

* Focus offset auto cancel

* Tracking offset auto cancg
* EF balance auto adjus
* RF level AGC functi
* Tracking servo gai

Pins 22, 45 = GND

Symbol Conditions Ratings Unit

Vsup max Pin 56, 64 7 \%
W : Pd max 350 mw
Orjeratmq temipes Topr —-25to +75 °C
Storage rtembgrature Tstg —40 to +150 °C
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LA9230M/9231M

Operating Conditions at Pins 22, 45 = GND

Parameter Symbol Conditions Ratings Unit
Recommended supply voltage Vce 5 \%
Operating supply voltage Ve op 8840 5.5 \%

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

Parameter Symbol Conditions

Current drain lcco Vel (pin 64) + V2 (pin 56)

Reference voltage Vref VR
[Interface]

CE-Vth CEvth CE \%

CL-Vth CLvth CL \Y

DAT-Vth DATvth DAT \%

Maximum CL frequency CLmax kHz
[RF ampilifier]

RFSM no signal voltage RFSMo &g 1.85 Y

Minimum gain RFSMgmin ;Lr\(;l; le(l)\lozléle,'\Aé)F-gl\‘jlu PH1=4Y ~125| -11.0 | dB
[Focus amplifier] &

FDO gain FDg FIN2 : 1 MQ-input, #BO 5.0 65| dB

FDO offset FDost 0| +170 | mV

Off time offset FDofost 0 +40 | mV

Offset adjustment step FDstep 50 \%

F search voltage H FSmax 0.8 \%

F search voltage L FSmin -0.8 \%
[Tracking amplifier]

TE gain MAX TEgmax 6.5 8.0| dB

TE gain MIN TEgmin +18| +40| dB

TE-3 dB TEfc 60 kHz

TO gain TOg 6.0 80| dB

TGL offset TGLost 0| +250 | mV

TGH offset TGHost L, gt om:TGL offset, TO -50 0| +50| mv

THLD offset THEDOst itide, differepice™from TGL offset, TO -50 0| +50| mv

Off 1 offset FF: 1 ' -50 o| +50| mv

Off 2 offset -50 0 +50 | mV

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 \%
[PH]

No signal voltage | 085 -065]-045] V
[BH] &8

No signal voifage | 045] 065] 085] Vv
[DRF]

Detectiofi ydltage Difference from VR at RFSM —0.60 | -0.35 | -0.20 \

Outputveltage H: 45 4.9 v

Outputvoltage L., 0| +05| Vv
[FzB] &

Deteetion FE, difference from VR 0| +0.2 Vv

Detegtion. FE, difference from VR 0 Y

Continued on next page.
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LA9230M/9231M

Continued from preceding page.

Parameter | Symbol Conditions | min | typ | max | Unit
[HFL]
Detection voltage HFLvth Difference from VR at RFSM -0.05 \%
Output voltage H HFL-H
Output voltage L HFL-L
[TES]
Detection voltage LH TES-LH TESI, difference from VR
Detection voltage HL TES-HL TESI, difference from VR
Output voltage H TES-H
Output voltage L TES-L
[JP]
Difference from JP* =0V, JP~ =0V ai JP* =0
Output voltage H JP-H JP-=5V.TO 0.65 \Y
Difference from JP* =0V, JP~ =
Output voltage L JP-L JP-=0V,TO -0.35 \%
[Spindle ampilifier]
Offset 12 SPD12ost +40 | mV
Offset 8 SPD8ost +40 | mV
Offset off SPDof +30 | mV
Difference from offs
Output voltage H12 SPD-H12 CV* =5V CV = 1.0 1.25 \%
Output voltage L12 SPD-L12 -1.0 | -0.75 \%
Output voltage H8 SPD-H8 05| 0.65 \%
[Sled amplifier]
SLEQ offset SLEQost -30 0 +30 [ mV
Offset SLD SLDost = -100 0| +100 | mV
Offset off SLDof | Off mode —40 0| +40| mv
Off VTH SLOFvth | SLOF 1.0 14 2.0 \Y
[SLC] :
No signal voltage | | 2.25 | 2.5 | 2.75 | \%
[Shock]
No signal voltage —40 0 +40 | mV
Detection voltage H % 60 100 140 | mV
Detection voltage L —140 | -100 -60 | mV
[DEF]
Detection voltage 0.20 | 0.35| 0.50 \%
Output voltage H 4.5 4.9 \%
Output voltage L 0| +0.5 \%
[APC]
Reference voltage: {LPS voltage at which LDD =3 V 150 180 210 | mV
Off voltage L.£DD 3.9 4.3 4.6 \Y,
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LA9230M/9231M

Pin Function
Descriptions enclosed in brackets apply to the LA9231M only.

Zg‘_ Symbol Contents
1 |FIN2 Pickup photodiode connection pin. Added to FIN1 pin to generate the RF signal, subtracted’ from FIN1 pin to generate
the FE signal.
2 |FIN1 Pickup photodiode connection pin. E
3 |E Pickup photodiode connection pin. Subtracted from F pin to generate the TE 5|gnfa’
4 |F Pickup photodiode connection pin.
5 |TB TE signal DC component input pin.
6 |TE” Pin which connects the TE signal gain setting resistor between this pin a
7 |TE TE signal output pin.
8 |TESI TES (Track Error Sense) comparator input pin. The TE signal is |nput th eugh @ban&@as
9 |SCI Shock detection input pin. 3
10 |TH Tracking gain time constant setting pin.
11 |[TA TA amplifier output pin. . )
12 |[TD™ Pin for configuring the tracking phase compensation constant etween
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. F
17 |FD™ Pin for configuring the focusing phase compensatidn nstapi
18 |FA Pln for conflgurlng the focusmg phase compensathn constah
19 |FA® E
20 |FE
21 |FE™
22 | AGND Analog signal GND.
23 |SP V* and CV~ pins input signal singl
24 | SPI Splndle amplifier input. & 4
25 | SPG 12-cm spindle mode gain setting ré3|stor CG
26 |SP” Spindle phase compensation cghgfant cori
27 | SPD
28 |SLEQ
29 |SLD
30 |SL” 0
31 [sL* Input pin for sled movement sigi
32 |JP” Input pin for trackin@ ﬁ]mp s
33 |JP*
34 |TGL
35 |TOFF
36 |TES
37 |HFL The ngh Ffequency
surface. ¢
afl ¢ tput pin that controls the data slice level used by the DSP for the RF waveform.
d by DSP for controlling the data slice level.
N&connegtigh
Risc deféct detection output pin.
50 |CLK ‘Refergheé clock input pin. 4.23 MHz signal from the DSP is input.
51 |CL Mié?@p'r’ocessor command clock input pin.

Continued on next page.
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LA9230M/9231M

Continued from preceding page.

EI(?. Symbol Contents
52 | DAT Microprocessor command data input pin.

53 |CE Microprocessor command chip enable input pin.

54 | DRF RF level detection output (Detect RF).

55 [NC No connection

56 |Vce2 Servo system and digital system V¢ pin.

57 |REF1 By-pass capacitor connection pin for reference voltage.
58 |VR Reference voltage output pin.

59 |LF2 Disc defect 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 |Vccl RF system V¢ pin.
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LA9230M/9231M

Equivalent Circuit Block Diagram

Descriptions enclosed in dotted lines or brackets apply to the LA9231M only.
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LA9230M/9231M

Test Circuit

Descriptions enclosed in dotted lines or brackets apply to the LA9231M only.
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LA9230M/9231M

Description of Operation

1.

2.

3.

4.

5.

6.

7.

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 photodiode output current (A + C) is input to FIN2 (pin 1), and (B + D) is |nput IQ ﬁNl (pin 2). The current that
is input is converted to the voltage, passes through the AGC circuit, and is then output, frgm the. RFSM amplifier output

RFSM (pin41). The internal AGC CIrCUIt has a varlable range of +3 dB and the time g;onstant canbg changed through the

setting for the AGC variable range is set by the resistance between RFSM (pin
resistance is also used for 3T compensation for the EFM signal.

SLC (slice level control)

the EFMO signal output from the DSP to determine the duty factor.

Focus servo
The focus error signal is derived by detecting the difference between;{A +
is then output. from FE (pln 20). The focus error S|gnal galn is set:rby the re

F-SERVO ON command
The FD amplifier has a phase compensation circuit, a fogl
functron Focus search is initiated by the F-SEARCH crsmman

Hal G mposmo functlon and an offset cancellation

mp wave"form is generated by the internal clock.
foctis errof sﬁgnal and then turn the focus servo on. The
6) an(bﬁﬁl’i) Offset cancellation cancels the IC

state p‘rler to offset cancellation.
ramp waveforms, and a capacitor is connected between
FSC and VR.

Tracking servo
The pickup photodiode output current.

e GNB By inserting an external bandpass filter to remove the shock
at S¢l (pin¢ 9) the gain is automatically boosted when a defect is detected.
ﬁﬁse compensatron the characteristics are set by external CR. Furthermore this

muting function is released by
The TOFF ampllfler tHat is
signal from the DSP.

The TO amplifier Has al

"Ii (pin 31); specifically, the pins are connected to the mlcroprocessor output ports via resistors,
¥ is"set by the resrstance value of that resrstor It is important to note that if there is a deviation in the

Spindle se VQ.“ -
The Configuresthis servo circuit, which maintains the linear velocity of the disc at a constant speed, along with the DSP.
This circuit accepts signals from the DSP through™Gpin 39) and CV (pin 40) and sets the equalizer characteristics

through SP (pin 23), SP(pin 36), and SPD (pin 27), which are output to SPD (pin 27). The 12-cm mode amplifier gain is

set by the resistor connected between SPG (pin 25) and the reference voltage. In 8-cm mode, this amplifier serves as an
internal buffer, and SPG (pin 25) is ignored. Note that the gain setting is made for 8-cm mode first, and then 12-cm mode. If
SPG (pin 25) is left open, the gain is forcibly set for 8-cm mode, regardless of whether 8-cm or 12-cm mode is in effect.
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LA9230M/9231M

8. TES and HFL (traverse signals)
When moving the pickup from the outer track to the inner track, the EF output from the pickup must be connected so that the
phase relationship of TES and HFL is as shown in the diagram below. For the TESI input, the TES comparator has negative

polarity and hysteresis of approximately £100 mV. An external bandpass filter is needed in order to extract only the required
signal from the TE signal.

AFSM

9. DRF (luminous energy determination)
DRF goes high when the peak of the EFM signal (RFSM output) held
2.1V. The PH1 (pin 60) capacitor affects the DRF detectloﬁ me

DRF

RFSM

FE

Pickup posi

A04307
10. Focus determination

Focus is assumed to be o
subsequently returns to

A04308
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LA9230M/9231M

11. DEFECT
The mirrored surface level is maintained by the capacitor for LF2 (pin 59); when a drop in the EFM signal (RFSM output)

reaches 0.35 V or more, a high signal is output to DEF (pin 49). If DEF (pin 49) goes high, the tracking servo enters THLD
mode. In order to prevent the tracking servo from entering THLD mode when a defect is detected, prevent DEFECT from
being output by either shorting DEF (pin 49) to GND, or shorting LF2 (pin 59) to GND. The DEFECT output is driven by
constant current (approximately 100 pA).

EFM signal
(RFSM output)

LF2 (pin 59)

DEF (pin 49)

12. Microprocessor interface
Because the Reset (Nothing) command initializes the LA@%BOM A92§1M it Ynust be used carefully.

The LA9230M/LA9231M command acceptance (mod s;xiitchlng) T defined: By the internal clock (4.23 MHz divided
to 130 kHz) after the falling edge of CE (RWC); thet‘e[ore when commariis are ”;t consecutlvely, CE must go low for at
least 10 psec. / The 4.23 MHz clock is required for haﬁ r . TE- COMMA D DETECT and 2BY TE-COMMAND
RESET are used only for the purpose of masklng 1;Wo byte’

CE (RWO)

A04310

he DSP pin names are shown in parentheses.

. RF system

Vee2 (pin 56) : SERVO system, DIGITAL system
AGND (pin 22) . RF system, SERVO system
DGND (pin 45) : DIGITAL system

NC (pins 46*, 47, 48, and 55) : No connection

*Only for LA9230M
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LA9230M/9231M

Microprocessor Command List

MSB LSB

Command

Reset mode
Power on mode

DSP

00000000

RESET

RESET(NOTHING)

00001000

FOCUS START

FOCUS START #t._

11110000
11111000
11111111

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

2BYTE- CQMMAND DETECT
2BYTE ‘8MMAND DETE”

10010000

FOCUS-OFFSET ADJUST START

10010001

FOCUS-OFFSET ADJUST OFF

10010010

TRACK-OFFSET ADJUST START

10010011

TRACK-OFFSET ADJUST OFF

10010100
10010101

LASER ON
LASER OFF : F-SERVO ON

10010110

LASER OFF : F-SERVO OFF

10010111

SPINDLE 8CM

10011000

SPINDLE 12 CM

10011001

SPINDLE OFF

10011010

SLED ON

10011011

SLED OFF

10011100

E/F BALANCE START

10011101

TRACK-SERVO OFF

10011110

TRACK-SERVO ON

1. Commands

Reason: Although the above commaqu_are exect
executed again at point 2),if there i

Timing

®
.
|

10 ps or more

®

i
4
1

-
H
13
CE H
)
1
1
=

cL

[msB]
0 0 : “FOCUS START” command
0 1 “E/F BALANCE START” command

A043144

e-a)
E/F balance adrugments should be made in a bit region of the disc, not a mirrored region. (This is because the E/F balance
adjustment entails about 100 to 200 track kicks.)
Since there is no track-kick for LA9231M, measures must be taken during EF balance adjustment to obtain a stable TE
signal. (By a sled movement signal from a microprocessor, for example.)
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LA9230M/9231M

Pin Internal Equivalent Circuit

Pin No., ( ): Pin Name

Internal Equivalent Circuit

Pin 1 (FIN2)
Pin 2 (FIN1)

Pin 3 (E)
Pin 4 (F)

A04538

Pin 5 (TB)
Pin 6 (TE")
Pin 17 (FD")
Pin 21 (FE7)
Pin 26 (SP)

Pin 44 (SLI)

Pin 28 (SLEQ)

A04539

Pin 16 (FD)
Pin 27 (SPD)
Pin43 (SLC)

GND
A04540

Pin 8 (TESI)
Pin 36 (TES)

——— Vce

iko

wr

—— GND
A04544

Continued on next page.
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LA9230M/9231M

Continued from preceding page.

Pin No., ( ): Pin Name Internal Equivalent Circuit
Pin 9 (SCI)
Pin 34 (TGL) SQ
340
ND
A04542
Pin 7 (TE)
Pin 10 (TH)
vce
30040
3000
GND
A04543
Pin 11 (TA)
Pin 12 (TD") vce
30040
3000
GND
ADA4544
Pin 13 (TD)

vcc
VREF
iaoon

[ 3000

GND
A04545

Continued on next page.
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LA9230M/9231M

Continued from preceding page.

Pin No., ( ): Pin Name Internal Equivalent Circuit
Pin 14 (JP) Q —+—vVee
=50k
AAL
Yvr
20k 0
=10ko
A04546
Pin 15 (TO)
AD4547
Pin 18 (FA)
Pin 19 (FA") vee
Pin 20 (FE)
VREF
3000
30040
GND

vVce

3000

3000

GND

A04548

Continued on next page.
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LA9230M/9231M

Continued from preceding page.

Pin No., ( )Pin Name

Internal Equivalent Circuit

Pin 24 (SPI) v
Pin 25 (SPG) 240 : ce
25
O ahD
AD4549
Pin 29 (SLD)
Pin 30 (SL") agQ vee
Pin 31 (SL*)
3000
3000
GND
A04550
Pin 32 (JP)
Pin 33 (JPY)
vce
3000
20k
3000
GND
AD4551

Pin 35 (TOFF)

VREF

A04552

Continued on next page.
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LA9230M/9231M

Continued from preceding page.

Pin No., ( ): Pin Name Internal Equivalent Circuit
Pin 37 (HFL) v

Pin 49 (DEF) ce

Pin 54 (DRF)

* Pin 46 (FSC)
[LA9231M only]

Pin 38 (SLOF)

A04554

Pin 39 (CV")
Pin 40 (CV*) vce
Pin 23 (SP)
3000
3000
6ND
A04555
Pin 42 (RF")

VREF

AD4556

Pin 50 (CLK)

AD4557

Continued on next page.
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LA9230M/9231M

Continued from preceding page.

Pin No., ( ): Pin Name

Internal Equivalent Circuit

Pin 51 (CL) —s—Vee
Pin 52 (DAT)
Pin 53 (CE) :Esokn
B0k 0
ARA
wr
Pin 57 (REFI)
Pin 58 (VR) . v
—Vce
AO4559
Pin 59 (LF2)
—Vce
GND
A04560
Pin 41 (RFSM) .y
Pin 60 (PH1) | Ycc
Pin 61 (BH1) =147.5k0
=17.5k0
a
= 15k0
—+—GND
A04561

Continued on next page.
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LA9230M/9231M

Continued from preceding page.

Pin No., (): Pin Name Internal Equivalent Circuit
Pin 62 (LDD)

vce

2k 0

AAA
A

180k0Q

Pin 63 (LDS)

A04563
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LA9230M/9231M

Sample Application Circuit

Pin descriptions enclosed in dotted lines or brackets apply to the LA9231M only.
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LA9230M/9231M

l“Anyone purd’i
® A‘Gc_‘p'ﬂ I respons buy and |ndemn|fy and defend SANYO ELECTRIC Cco,, LTD its afflllates sub5|d|ar|es and distributors

expenses asst)ﬁaked with such use:
@ Not impose aﬁy responS|b|I|ty for any fault or negligence which may be cited in any such claim or litigation on SANYO
ELECTRIC CO., LTD., its affiliates, subsidiaries and distributors or any of their officers and employees jointly or severally.

W Information (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 September, 1995. Specifications and information herein are subject to change without notice.
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