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(DESCRIPTION )

The M62481FP is an optical pick-up servo system IC for aCD player.It has
amplifiers,swiches,comparators and logic controller for servo control of an optical pick-up.
Furthermore,it has automatic adjustment system controlled by micro -controller.

Many built-in functions and the 56pin shrink quard package realize the compact and moderate CD
player with high performance.

CFEATURES) ~

«8 times speed

3 beam pick-up servo system

*Adaptable to hologram pick-up system with
additional input.

*Built-in automatic laser power control circuit

*Built-in mirror detector

Built-in adjustment circuit for automatic tuning

*Built-in serial data command interface to reduce
micro-controller overload

*Built-in self-reset circuit 56P6S

0.65mm pitch 56pin QFP
(10.0mmX10.0mmX2.8mm)

C APPLICATION )

CD PLAYER,CD-ROM PLAYER

C RECOMMENDED OPERATION CONDITIONS )

«Supply Voltage Range sseeee 4.5 -> 5,5V
-Rated Supply Voltage eseee5.0V

/_(&/stem Block Diagram )

M 62481FP HF signal
PD =|' HF PRE AMP ,' | MCU I/F I:
Pick-Up = e preAMP ™ ADJ " rcs sevo MCU
LD |« =™ TEPREAMP |
N i
—>{  arc | [TReSevo | Sled Servo | :
TRK
Actuator [ <,L
— »| DsP
Mator - <|,
FCS A
Actuator AN M6582X
indle DRIVER
I\S/Ipotor - <,|
M5674X
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z z 4 47 z % Z é

~ m-ao8223228¢88¢2
osT 1] O 42] HFc
TEI-IN  [2] 41 apc IN
TE1 (3] 40 Apc ouT
TE2+IN |4 39 crsr
TG1 5] =z 38] osr
TE2-IN |6 ] o 37 Fer- N
TE20UT |/ ﬁ 36] FE1
SHOCK IN [8 | g 35 Fe2 41N
RREF  [9] =y Bl
Vcc |T_0 ’-U g' FE2 - IN
TG2 [11] 32] Fe20UT
TG3 12 31 rFe2
TS- IN @ @ FS-IN
TS OUT  [14] 29 Fsourt

55 [ o o ] 2 5 o ] 2 2

z Zz B 2 - & o o

;s i 583328836
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—
OoSsT ’_tDL FBAIL_ @ HEC
HF
TEL-IN a-g_iﬁl APC IN
TE1 40 Apc out
TE2+IN £ o 4§| CFSR
TG1 B2 et F:;; E@ OSF
TE2 -IN Eo\og zz‘ka:;: ey 18; 37] FE1- N
TE20UT _van _Y[ / 36] FE2
SHOCK IN _F‘z’c/é’FF_ fee Pl [roon | 2% 135 Fe2 +IN
g, e 2 | 8% ave 34 Fo1
RREF |9 AP A | pi
Vee 1010| [ i—@ = _hew —(33] FE2 - IN
TG2 F —" Y =032l Fe2ouT
SSOFF Y FSOFF
TG3 2r) e o <2131 Fe2
Ts-IN (18] é SS[ o/gg ) '_ﬁ%@' FS- IN
10k
TS OUT —Fﬁg‘sﬁ;‘ S|R T 29 Fsout
[15] 6 | [17] 18] [10] [20] [21] [22] [23] [24] [25] [26] [27] |28]
z Z E 2 ~ 2 o
ARSI S il 2 S = % ¥ oo 2
2 3 22 %0 5233 E¢%5 23R E
Unit Resistance W
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(PIN DESCRIPTION )
PIN No.| Symbol Equivalent circuit Function
Voltage output for Track offset
1 OST @—% adjustment
@ .
1
2 | TE1-IN TE1 Amp negative input

3 TE1 TE1 Amp output
22k
—w—K
4 |TE2+IN @ ——m TE2 Amp positive input
220k
5 TG1 1k "\N\r10k TG1 SW

6 |TE2-IN @_w TE2 Amp positive input

o
[/ |TE20UT . @ TE2 Amp output
e
8 |sHock IN ® > o K } ?1‘ Shock detector input
D-62481-87I MITSUBISHI
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PIN No.| Symbol Equivalent circuit Function
0 RIREF 5 l é Current reference
10 Vce @) j Power supply
TG2 SW
11 TG2 C)—El 1
12 | TG3 @—E e TG3 SW
13 | TS-IN @ﬂ_ﬁ !j_ TS Amp negative input
4
14 | Tsourt O—Oi _ TS Amp output
15 | ss+IN ::: i | SS Amp positive input
10k
i
16 | ss-IN J,? lji SS Amp negative input
D-62481-87I MLTSUBIH]
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PIN No.| Symbol Equivalent circuit Function
17 |ssout @) ; SS Amp output
T 4rp
DETEIL e ' Filter for Phase Detector
18 (Gain adjustment)
@8
©
19 | VREF Vce/2 Amp output
68Kk tor ad
L PF Capacitor for adjutment
20 | CLPF e ap j
470
21 GND @ | Ground
10k
29 DOUT1 @ Servo status Data outputl
20k : MCU Latch Signal input
discharge control for LPF Capacitor of
23 |MLA/DIS i blan ®
: Single Track Jump Control
2 4 IP1/SG /W\,_S? (rgference signal input for Gain
20k = 4.7k adjustment)
D-62481-87I MLTSUBIH]
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PIN No.| Symbol Equivaent circuit Function
20k | : .
25 M CK " KJ MCU clock signal input
4.7k
20k | : .
26 MSD (26 H MCU serial Datainput
4.7k
10k
27 |pout2 [ @ Servo status Data output2
10k
og | PO | 57 HF Detect output
=
29 |[Fsourt ‘—‘\ FS Amp output
30 |FS-IN 30 K J FS Amp negative input
31 FG2 K 3 FG2 SW
1k 3 10k
<
32 |FE20UT Jii—@) FE2 Amp output
D-62481-87I M 'ETLSEUCBF' E‘ﬂc'
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PIN No.| Symbol Equivaent circuit Function

|
33 |[FE2-IN @—w FE2 Amp negative input
EG1 K 3w FG1 SW
34 1k S 10k
22k
—w—
35 [FE2+IN G——wWv FE2 Amp positive input
220k
<
LS A FEL Amp output
mp outpu
36 | FEL s | p outp
37 |FEL-IN FE1 Amp negative input
Voltage output for Focus offset

38 OSF adjustment

39 CFSR Voltage for Focus Search

©
_,—,_I
100 APC(Automatic Laser Power
40 |APCOUT [ a5 Control)output
MITSUBISHI
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PIN No.| Symbol Equivalent circuit Function
i .
APC(Automatic Laser Power
41 | APCIN @ K Control)input
@)
\/
42 HFC Lok o HF Capacitor for HF Detector
43 MRC Hold Capacitor for Mirror Detector
44 |compIN ‘ Q Comp Amp input
45 FBO B J:K' Focus Balance Amp output
46 FBI @0 KI 51. Focus Balance Amp input
_T_
47 | MRIN Input of Mirror detector
5.1k
© @9
48 | HFoOUT i HF Amp output
----- J§7 51k

D-62481-87I MLTSUBIH]
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PIN No.| Symbol Equivalent circuit Function
L
49 |HF-IN ;_K P‘ HF Amp negative input
5k ,
G0
50 GND z Ground
10k
51 AB @—T—'\N\r— ----- A,B output
_I\N\,_._ _———
10k
|
CIN HF input C for Auxiliary
52 30k
| _
53 BIN Focus Servo input B
60k
| |
54 AN Focus Servo input A
60k
|
55 EIN Track Servoinput E
400k ;
| |
56 EIN 56 Track Servo input F
400k
MITSUBISHI
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(ABUSOLUTE MAXIMAUM RATING ) Ta=25deg. unless otherwise noted

Symbol Parameter Conditions Ratings Unit
Vee  [Maximum Supply Voltage 7 Vv
VI Input Voltage -0.3->Vce+0.3 \V;
Pd Power Dissipation 900 mwW
Ko Thermal Derating Ta= 25deg. 9.0 mW/deg.
Topr Operating Temparature -20-> +85 deg.
Tstg Storage Temparature -40 -> +125 deg.
THERMAL DERATING
(MAXIMUM RATING)
1000
900
§ 800
g
o)
A 600
Z
=
<
~ 400
A 360
2z
2 200
m
=
o
- 0 85
0 25 50 75 100 125
AMBIENT TEMPERATURE Ta(deg.)
CRECOM MENDED OPERATING CONDITION )
. Limits .
Symbol Parameter Conditions Min | Typ | Max Unit
Vce Supply Voltage 45 5.0 55 \%
VIH High-level Input Voltage Fin2d Pin@), Ve -> 0.7] Vce Vv
VIL Low-level Input Voltage Pin@9,Pinke 0 Vee->0.3 \
fck Clock frequency 500 kHz
D-62481-87I MLTSUBISHL
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CELECTRICAL CHARACTERISTICS(1/6)

)

(Ta=25deg.,Vcc=5V,f=1kHz,DCBA=1000,unless otherwise noted)

. Weasurement Limit .
No |Symbol | Block Parameter Test Conditions dreut i T Tve | Max | UNit
1 lcc Circuit current Quiescent 30 |55 | 70 | mA
2 VREF - Reference voltage 23 | 25 | 27 \Y;
3-1|GVHFAB Gain for Input A/B f=500kHz Mm|{31 |51 71| dB
3-2| GVHFC Gain for Input C f=500kHz 2191 (111 [131 | gB
4-1| fHF1 HF Cut off frequency1l (normal) 3dB down refer to 500kHz (1 |120 |160 | — [MHz
4-2| fHF2 HF Cut off frequency?2 (Invert) 3dB down refer to 500kHz ® 120 |160 | — | MHz
5 | VHHF v High output voltage INPUT Vin= 4.0V @1 35 (40 | — | Vv
+
6 | VLHF Low output voltage INPUT Vin= 1.0V -1 — [10 |15 Vv
HF
7 | IOHHF High output current VOH=4.0V @20 — | -2 -1 | mA
8 | IOLHF Low output current VOL=1.0V @21 |2 [— |M
9 | VOSHF Offset voltage refer to VREF G |[-50 | 0 50 | mv
10-1/RMN-ON Ratio(nomal) "Normal"Mode: R0O;D5=0 (6)-1] 0.31 [ 0.41 |0.51 —_
10-2|RMN-OFF Ratio(nomal) "Normal"Mode: R0O;D5=0 (6)-1{0.37 1047 |057 | —
10-3[RMN-HY S Hysteresis(normal) "Normal"Mode: RO;D5=0 (6)-1{0.03 |0.06 [0.12 | —
11-1{ RMJ-ON Ratio(jump) "Brake'Mode : RO;D5=1 (6)-1/042 (052 |0.62 | —
MR
11-2|RMJ-OFF Ratio(jump) "Brake'Mode : RO;D5=1 (6)-1]0.48 | 058 (0.68 | —
11-3|RMJHYS Hysteresis(jump) "Brake'Mode : RO;D5=1 (6)-1/ 0.04 [0.08 [0.16 | —
121 | fMRL Cut off frequency (Low)  ['Norma"Mode: R0;D5=0, R1;D13=1 [(6)-2] 30 [ 50 | — KHz
12-2| fMRH Cut off frequency (High)  ["Normal"Mode: R0;D5=0, R1;:D13=0 [(6)-2] 60 |[100 | —
13 | vTHEOK | HFOK Threshold refer to VREF (") |-026]-019]-012| V
14 | VHHFD i U]
High output voltage —
15 [VHDOUT g p! ag 35 |40 \
15 | VLHFD Low output voltage N -
18 | IOHHFD |pouT12 . B 8)
19 loHDOUT High output current VOH=4.0V -100 | -70 | UA
20 [IOLHFD (8) A
21 lloLpouT Low output current VOoL=1.0V 500 (1000 | —
MITSUBISHI
D-62481-87I ELECTRIC
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note(1/6)

*IV+HF BLOCK
(1)GVHFAB,fHF1;

Input signal ViA (ViB) Vref+0.25V Vref+0.25V
ViA(ViB) ViB "
60k 60k —\W
53

—
0.5Vp-p
/\/\/T_ ________ F2l _F Jsﬂ s
R A A A :
o t -+ 1 -+ 1 + 1 ‘|'HF
60k 60k 30k

10k

10k R
AAA

o Vo

Vref

(2)GVHFC;
Input signal ViC

Vo
Vref+0.25V

18k

T
ViC
- §30k
S\ oo B E El F @l [

-t A "g* "g* 12 S
30k

ViC

Vref

(3)fHF2;

VIA(ViB) Input signal ViA (ViB)

1“ oVo

Vref-0.25V f Vref-0.25V
""" YA . S .
/V\/ 05Vp-p % ViB 10k
\/J ¢ —W-—¢
>t FLTMF [so] _[45]

A A (SR H
1 |\| +
10k
k

Vref

v

VREF=1/2Vce 10 K

—_—

MITSUBISHI
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(4)-1VHHFVLHF;
INPUT ViA(ViB)

O Vo

4.7k
VHHEVIA(ViB)=4.0V Tek gk R
VLHF:VIA(ViB)=1.0V e

30k
AVAVAV
10K 5K
10K SEEE—
VAV
(4)-2VHHFVLHF; T T
INPUT ViA(ViB) ViA ViB 18k
60k 60k ©—o0 Vo
|oHHFE:V 0=4.0V
loLHF:V0o=1.0V 54 [59 52|  [51]  [a9 48
* q * q * q -
+ Ib_l + Ib_l + Ib_l _HFF
60k 60k 30k
<
JVAVAV
10K 5K
10K ¢
VAV
O Vo
(5)VOsHF;
° 18k
% 60K § 60K -
Bl Bl [l [ [ [
4 9 4 9 4 HE
60k \ 60k 30k
VAV
10k %
10k M\
p 19 .\ 47k
* o 47k
VREF=1/2Vcc Vref
MITSUBISHI
D-62481-87I ELECTRIC
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‘MR BLOCK
(6)-1)RMN,RMIFMR (High,Low);

RMN : Mirror detector sensitivity : in norma mode
(RO;D5(BRAKE)=0)

Test : UB isdecrease starting at UB=UA.
When MR pulses are detected at the HFD
pin,RMN is calculated as follow:

UB 18k 0.001u

RMN= UA j‘i j‘i

0.068u 0.001u
49 48 47 43 142

MR/HFOK

* 1_
HFOK (o

VREF=1/2Vcc 5°
HFD MODE

RMJ : in brake mode
(RO;D5(BRAKE)=1)

Test : same explanation as above

I

Vref

i, fc=500kHz AM fmod=1kHz
" fc=8.0MHz AM fmod=1kHz
-2)fMR (High,Low); A=0.5V

fMR(Low) : cut off frequency of mirror detector. (R1;D13(BW WIDE)=1)

Test condition : UA =0.3-> UB=0.15V
*(RO;D5(BRAKE)=0)

Test: fmod isincreased. The HFO output is monitored.
When the MR detector stops operation, the cut off frequency is found.

fMR(Low) = fmod

fMR(High) : cut off frequency of mirror detector.(R1;D13(BW WIDE)=0)
(RO;D5(BRAKE)=0)

Test : same explanation as above

=]
o

Vo

MITSUBISHI
D-62481-871 ELECTRIC
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(7)VTHHFOK,VHHFD,V LHFD;
V THHFOK:

When input voltage Vin increase

starting from Vref,

Vo change form"L" to"H" and pin

18k
18k

48 It efer to Vref). ]
measure voltage( refer to Vref) 0.068uf IO.OOlu
w] [ P B B
" MR/HEOK (RL=Nothing)
+
HFOK
VREF=1/2Vcc {olo 28] o Vo
MR
HFD MODE r VHHFD
— VLHFD
(8)IOHHFD, | OLHFD;
Vo =4.0V : |oHHFD
Vo =1.0V : |oLHFD
VinAi
18k
18k
o] 0.068u I ‘T:O.001u i
49 [48] [47 43| [42 VREF=1/2Vcc
R B L]
MR/HFOK
g [E=S
HFOK
VREF=1/2Vcc {OLO E @ © Vo
HFD MODE |OH (lOL)
MITSUBISHI
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CEL ECTRICAL CHARACTERISTICS(2/6)

)

(Ta=25deg.,V cc=5V ,f=1kHz,DCBA=1000,unl ess otherwise noted)

Weasrement Limit
Symbol | Block Parameter Test Conditions dreut o T Tvp [ Max | NIt
22| GvFE Gain Gain value DCBA=1000(0dB) )| 120 140 | 160 | dB
23| VHFE2 High output voltage INPUT Vin= 4.0V ] 35|40 | — | v
24| VLFE2 'J:/ Low output voltage INPUT Vin= 1.0V W — 10 |15 | Vv
25| lonre2 | FE High output current INPUT Vo= 4.0V @ — 1 2| -1 |mA
26 | |oLre2 Low output current INPUT Vo= 1.0V w1 2 | — [mA
27 | vosrFe2 Offset voltage refer to VREF, ( F,:‘z)"c‘ffs%jl%gg?% ) i -40 | 0 | 40 | mv
28 | VosFEL Offset voltage refer to VREF, ( igzzz g: o C(:’!BO% ) @i 15 | 0 | 15 | mv
29 | Vosreiad Offset voltage refer to VREF, ( o o ) w215 | 0 | 15 | mv
30 | BALFE Focus balance R2;DCBA=1000(0%) (19| -2 0 2 | %
31| GVFs Gain @) 20| 0 [20 | dB
32| VHFs High output voltage INPUT Vin= 1.0V (15| 35| 40 | — | vy
33| VLFs Low output voltage INPUT Vin= 4.5V W — (10 |15 | v
34| IloHrs | FS High output current INPUT VO= 4.0V )| — [-60]-40 | mA
35| IoLFs Low output current INPUT VO= 1.0V 1 40| 60| — | ma
36 | VosFs Offset voltage refer to VREF .25 | 0 [ 25 | mv
37 | VFsR © . Focus search @ voltage | refer to VREF (max ) (18)| 145 167 | — | V
38 | VFSRO | Search | Focus search Ovoltage refer to VREF  (min) (18| — |-159| -1.40| V
39 |vFzc1@ Focus fgh%g{(oggle%?“age “Shock or FZC"'moderefer to VREF |94 0.07 | 012 | 017 | v
40 |VFzc10| e Focus fgh(;;ioilego\f 208 | whock or FZC"moderefer toVREF  |191]-017 | -0.12|-007 | V
41 |VFzc2 & Focus zero cross2@ voltage refer to VREE 194 05 [ 0.7 | 09 \%
42 |vrzc20O Focus zero cross2 Ovoltage | refer to VREF 92 -09 |-07 |-05 | V
43 | Arciszon Attenuation FG1,2ON | "FG1 SW=FG2 SW=ON", RL=2kohm [(0)| 15 | 20 | — | dB
44 | AFc1820FH e Attenuation FG1,2 OFF "FG1 SW=FG2 SW=0OFF" 2 o | — 2 dB
M1 TSUBISHI
D-62481-87I ELECTRIC
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note(2/6)
|V + FE BLOCK
(10)GvFE,BALFE;

GVFE:input A only.Output voltageisat Pin 32

. . BALFE=GVFE(A+B) / GVFEB
INPUT VIA(VIB) § 60k § 60k GVFE(A<B);Equal phase signalsinput to
pin 54 and 53 .
54 5.
60k
4 ? ) 60k
T T
ViA(ViB) %
q 1—,
Vi=50mVrms I Focus
Vref a0k = E‘: 30k PAance
Focus 7]
ot balancel "/ A-B 37
0 L FE1 18k 27k
—+—Wy * 36
Focus = Focus
gainl 2k<: 220k LWV" gain2
Wy * 35
1k g /5
FSON FSHOLD
FS OFF
} 47k
33 r‘\/\/\,—b
FE2 < 240k
o
(11)VHFE2VLFEZ; ViB
60k
INPUT ViA(ViB) E = ¢VREF=u2Vcc
VHFE2:Vi=4.0V 4. 60k 4 | 60k
VLFE2:Vi=1.0V N4 % \V4 %
) ‘
Focus
30k =330k  balance2
Focus - —
balancel Z Y A-B 37] -
'ﬁ ~FE1 18k = 27k
L+ MV * %‘
Focus d Focus [—
gainl k= 220k LWV" gain2
%vaknv AW . E
FSON FSHOLD
FS OFF
o
2k
\F B‘ FE2
MITSUBISHI
D-62481-87I ELECTRIC
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(12)loHFE2,|OLFEZ;

INPUT ViA(ViB)

loHFE2:V 0=4.0V
loLFE2:V0=1.0V

ViB

. fad
g
2

3
Focus 27|
balancel 3 3] <
_| = 27k
Focus 361
LWV" gain2
5]
FSHOLD
FSOFF
[e! 47k
22k 33
FE2 240k
32] —oVo
loH (loL)
(13)-1V osFELV OSFE2 é 60k §60k
54 53 *VREF:]JZVCC
? 60k ? ) 0k
+ D
<
Focus
L balance2
30k =
Focus E
balancel
FE1 18k - $ 27k
Focus i:l>_“ W 7 Focus s
gainl k= 220 gain2
M ——y 5] o
1k /5 VOSFE1L
FSON FSHOLD
FSOFF Q
«0 © 47k
/ 47k
o 22k 33
VREF 47k FE2 240K
& 32
V OSFE2
MITSUBISHI
D-62481-87I ELECTRIC
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(13)-2 V osFE1ad]
@ . Focus gain (R3;D0->3=1(9.8dB) Measurement circuit (13)-1

V osre1: within +/- 50mV
v
@ . Focus gain (R3;D0->3=1(9.8dB) Measurement circuit (13)-2
Input pin54 add Va( Offet voltage)
Vosreladj iswithin +/- 15mV by adjusting Va.
1
V

@ . Focus gain (-11->9.8dB) Measurement circuit (13)-2

Vosre1adj( pin35) : mesurement

A
100k
é 60k é 60k 1.2M
@ 1 AVVV
Bl [l
60k 60k 220k
t : t' Focus
offset <«—| 38
q q
Focus
30k = = 30k baancel
L
Focus =
raaeee \/ A-B 37] 27k
J},ﬂ < FE1 18k -
—A- *> 36
Focus > K= 220K Focus [—
gainl = L‘Wﬁ" gain2
<_W\F—q W * E o
1k g /5 V OSFE1adj
FSON FSHOLD
FSOFF
A7k +0 o© 47k
_@ i 22k 33
47k FE2 240k
VREF
32
V OSFE2
*VREFZl/ZVCC
MITSUBISHI
D-62481-87I ELECTRIC
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*FSBLOCK
(14)GvFsinput pin 30 e Vi
GvFs=Vo/ Vi 4? i@—w
<
Vi E—o—l\/\/\,—o
Vi=10mVrms Z dyo LK
47k _
Vref . 19]
47k VREF
0 >t
Vi
. 27k
(15)VHFS,VLFs; E " %
27k
INPUT Vi FS; >
1.0k
VHFs:Vi=1.0V . 2 Vo
VLFsVi=4.0V . 9 7
47k VREF
777
Vi
(16)I0HFS,VILFS; @_,_fz,tg
o 27k
INPUT Vi L2 — Vo
e e
loHFS:V 0=4.0V A7k % |oH (lOL)
loLFs:V0=1.0V 10] 7
47k VREF
. 27k
(17)Vosrs; 30
Es 27k
L 29 K
e Vo
47k > E
47k VREF
(18)VFSR®,VFsRO);
Focus 39— Vo
VFSR@ (R1:D8=0,09->D12=1) Search CFSR
VFSRQO (R1:D8=1,09->D12=1)

*VREle/ZVcc

MITSUBISHI

D-62481-87I ELECTRIC
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(19).FZC BLOCK

27k

FE1-IN 3;|- 3a FE1

60k
e IS bane2
Focus Measure
12pI %36p -b—'}lﬂ—> S;CHUIS - gain2 +|N pm35
1k 220k 3
60K BW WIDE A'B:b‘ ;
Via A 47k Buffer 30K }v‘ﬂ [: ;pP? FSHOLD | N
ON/OFF 60k EglCUS ) g;%%s 100k FSON E
L2p| g 36p o (offset) FZC OFF | FzcoFF ,
Vin 30k BW WIDE 600 o Vs
¢ (Vth=+/-0.7V) (Vth=+/-0.12V)
5k
HF§ 30k ; gg(g(};
o || & [FzCshock | [Dout
o Logic Logic[ |
f ON/OFF g ] g a0
HF-IN WRIN 47| HFC
0 olu + VREF=1/2Vcc

18k 0.001u

(19)-1.VFzc1®,Vrzc1Q (K200);

1.Set RO,D7 (FZC OFF)=1.

2.Set pin 24 (JPL/SG) to "H".

3.Apply HF signal to pin 52 (C input).
4.R0,D11=R0,D10 (Dout M ode)=0.

5.Apply Vref to pin 8 (Shock in).
6.Increase voltage at pin 8 and monitor the DOUT1 pin.
7.When the voltage at the DOUT1 pin changes,the threshold is found.
8.Threshold voltage can be calculated as follows;
VFzc1i®=Vpin8 - Vref

9.Apply Vref to pin 8 (Shock in).
10.Decrease voltage at pin 8 and monitor the DOUT1 pin.
11.When the voltage at the DOUT1 pin changes,the threshold is found.
12.Threshold voltage can be calculated asfollows,
VFzciO=Vpin8 - Vref

MITSUBISHI
ELECTRIC

D-62481-871
( 22/ 88)
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(19)-2.VFzc2+,Vrzc2 - (G800);

1.Set RO,D7 (FZC OFF)=1.

2.Apply avoltage to pin8 (shock in) which is much above the comparetors threshold.
3.Set pin 24 (JPY/SG) to "H"

4.R0,D11=R0,D10 (Dout Mode)=0.

5.Apply Vref and no HF signal to pin 52 (C input).

6.Apply HF signa to pin 52 (C input).

7.Adjust ViA to Vref (=input to pin 53 (A input) via 60kohm resister).

8.Increase voltage at pin 53 and monitor the DOUT1 pin.

9.When the voltage at the DOUT1 pin changes,the threshold is found.

10.Threshold voltage can be monitored at pin35 (FE2+IN) and calculated as follows;
VFzc2+=Vpin34 - Vref

11.Apply Vref and no HF signal to pin 52 (C input).

12.Apply HF signal to pin 52 (C input).

13.Adjust ViA to Vref (=input to pin 54 (A input) via 60kohm resister).

14.Decrease voltage at pin 54 and monitor the DOUT1 pin.

15.When the voltage at the DOUT1 pin changes,the threshold is found.

16.Threshold voltage can be monitored at pin35 (FE2+IN) and calculated as follows;
VFzc2-=Vpin35 - Vref

(20)AFGL,20N,AFGL,20FF; AFG ON (R0;D8=0,R3;D8=1,R3,D9=0)
AFG OFF(R0;D8=0,R3;D8=0,R3;D9=0)

Vi
FG1 2k
Vi 0 o——
Vi=0.5mVrms
FG2 2k
—0 ot VO
Vref Vo Vi
47k —
19}
47k
. VREF *VREFZHZVCC

MITSUBISHI
D-62481-871 ELECTRIC
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PICKUP SERVO SYSTEM WITH AUTOMATIC ADJUSTMENT

C ELECTRICAL CHARACTERISTICS(3/6)

J

(Ta=25deg,V cc=5V,f=1kHz,DCBA=1000,unless otherwise noted)

Measurement Limit

Symbol | Block Parameter Test Conditions St i TTvp [ max | YNIt
45 | GvTE Gain gain value : DCBA=1000(0dB) @) {120 {140 | 160 | dB
46 | vHTE? High output voltage INPUT Vin= 4.0V (2|35 |40 | — | V
47 | VLTE2 Low output voltage INPUT Vin= 1.0V @ | — |10 |15 | v
48 | |oHTE2 High output current INPUT Vo= 4.0V @ | — |20 |-10 [mA
49 | IoLTE2 D/ Low output current INPUT Vo= 1.0V @) (10 [20 [ — |mMA
50 | vosTE? TE Offset voltage refer to VREF ( -'II—'rrZ((::i %Zlir;r;(id:Bo% ) 41| -40 0 |+40 | mv
Sl | vostEl Offset voltage refer to VREF ( I:z:z g:;CZC{BO% ) 41| -15 0 +15 | mv
52 |VosteLa Offset voltage refer to VREF ( Moo }(;;g'BdB) @2| 15 | 0 | +15 | mv
53 | BALTE Track balance @) |-30| 0 |+30 | %
4 | GvTs Gain @) | 20| 0 |20 |dB
55 | vHTs High output voltage INPUT Vin= 1.0V @135 140 | — | v
%6 | vits Low output voltage | INPUT Vin= 45V @ — 110 |15 | v

TS
S7 | \oHTS High output current INPUT Vo= 4.0V @) | — |-60|-40 | mA
58 | IoLTs Low output current INPUT Vo= 1.0V @) |40 |60 | — | mA
59 | vosts Offset voltage refer to VREF @ |-25(0 | 25 |mv
60 | vE Jump voltage(forward) "JF"Mode, refer to VREF (28) [+0.12 [+0.15 [+0.18 | V
61 | VR Jump voltage(reverse) "JR"Mode, refer to VREF @9 |.018 |-0.15|-0.12 | V
62 VTCQ Track cross(@ voltage refer to VREF (29) [+50.0 +62.5 [+75.0 | mv
TC
63 | v1co Track cross(-)voltage refer to VREF (29 |-75.0 |-62.5 |-50.0 | mV
MITSUBISHI
D-62481-87I ELECTRIC

(24 / 88)




R on
NA c\\\ “a“%e

PRE

LX&@X& final 3% L et w?
e

MITSUBISHI SOUND PROCESSOR LS

M 62481FP

T
ﬂO“Ce U\Q\\m
some‘@ar PICKUP SERVO SYSTEM WITH AUTOMATIC ADJUSTMENT
note(3/6)
«|V+TE BLOCK 4 g Jov
(21)GVTE,BALTE; L2vee ce
ViF ViE
§ 400K § 400k
B[]
Vie(ViF) 44 400k 4 | 400k
& F g
Vi=50mVrms
q
) 30k = ? 30k balance2
> q
Track
balancel = By, E
’ﬁ TE1 18k L $ 27k
A Py
F-E Track [ v Track 12!
gainl k= 220k LM—» gain2
BALTE=GVTEEF) / GVTE (%) i A /g 4]
. TSON TSHOLD
(GVTE(E-F) ; Equal Phase signals VREF TSOFF 0
input topin56 and 55 ) < o 47k
§ 47k 2k 2 6
19 ot
TE2 240k
47k ; 5
Vo
4.7k
VIN
400k
(21)VHTE2VLTEZ; [56] >
400|< 400k
f g
INPUT VIN _
VHTE2: VIN=4.0V Track
VLTE2 : VIN=1.0V 30k <> < a0k balancel
Track | 1
balance2 y |2
TE1 18k - $ 27k
A °
F-E  Track ] w Track
gainl k= 220k gain2
1
+VREF=112Vcc TS ORF TTSON é TSHOLD
V REF
«0 © 47K
A7k 22k 6
47k -
= 4.7k Vo
MITSUBISHI
D-62481-87I ELECTRIC
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(23)IoHTE2,|OLTEZ;

INPUT VIN
|[oHTE2: V0=4.0V
loLTE2 : VO=1.0V

(24)-1VOsTE2 V OSTET;

VIN
400k

? 400k ? 400k
[ 0—|E
+.}
L
— Track
balancel
Track
balance2 E
~ TE1 18k $ 27k
ANA _3|
F-E  Track i:"" ) vy Track =
gainl k= 220k gain2
W ? zl
1k
TSON TSHOLD
TSOFF ?
VREF _?_ <0 O 47k
y 47k 2k = 6
19 ;
y TE2 240k
47 Vo
7-Les
loH (loL)

*VREF:]JZVCC

400k 400k
56 55
L 400k ? 400k
[ = 0—|E
+,}
q
—L g;lack
< ancel
Track
balance2 W, E
~_TEL 18k - % 27k
o AAA o
E-E  Track F"" e Track 2
gainl 2k 220k gain2
W W— [4]—o
1k VosTEL
TS OFF TSON ﬁ TSHOLD
VREF «0 o i 47k
m 4 47k 22k 6
% TE2 = 240k
47k
N }> VosTE2
= 47k
MITSUBISHI
D-62481-871 ELECTRIC
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(24)-2 V OSTE1adj

@ . Track gain (R3;D4->7=1(9.8dB) Measurement circuit (24)-1

V OSTEL: within +/- 50mV

@ . Track gain (R3;D4->7=1(9.8dB) Measurement circuit (24 )-2

Input pin55 add Va( Offet voltage)
Vosreiadj iswithin +/- 15mV by adjusting Va.

@ . Track gain(-11->9.8dB) Measurement circuit (24)-2

Vosretadj( pind ) : mesurement

é 400k = 400k 1.2M l
AAAN
vy
s |
4
_1_‘ 00k 4 | 400k = 220k
7 F7 |
Track
‘ % _ % ofeet B 1H
—é Track
30k = E: 30k balancel
<
Track
balance? E? V) 2]
aad n TE1 18k é 27k
AV ° A *
F-E  Track ¢—~+ wr Track 3
gainl 2k 220k gain2
4|——O

D-62481-871

TSOFF 0
«0O 0 47k
4 47k 22k 6
1
2 TE2 240k
47k >
VREF T
V OSTE2
* VREF=1/2Vcc
MITSUBISHI

ELECTRIC
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« TSBLOCK
(25)GvTs,

GvTSinput Pin 13

%qu

VI ? TS VREF 47k
Vi=0.5mVrms O \b—i[% i
JR ; !
13 19
6.8k
- Vo
0] g 6.8k 1k
Vi (~
(26)VHTS VLTS, <
47k
INPUT VIN JF?
VHTS: VIN=1.0V 3 o VREF 47k
VLTS : VIN=4.0V )
JR;
[19]
VIN
(27)IoHTsloLTs;
INPUT VIN <
loHTS: V0o=4.0V 47k
loLTs : Vo=1.0V JF?
5 \O_ TS VREF 47k
JR; >—T_l>
13 14 19
6.8k Vo
O
6.8k loH (o) ¢VREF=1/2VCC
VIN
&
MITSUBISHI
D-62481-87I ELECTRIC
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(28)VOSTSVIFVIR;
JF 47k
VI (JPL/SG="X" RO ; D13=D3=0, D4=1) oo b VREF S 47k
VR (JPL/SG="X" RO ; D13=D3=1, D4=0) 8 i‘[%
JR;
13 1 19
6.8k
AvAvAv OVO
= 6.8k 2 1k

(29VTtCc+,VT1C - ; é

RO; D7=0,011=D10=1 i400k
INPUT  VIN 4 | 400k 400K
OUTPUT DouTl F

30k =
Track <
VIN=0.16V pp(VM=0.4V pp) balancel ﬁ

VM (mV)
A

+200 /\/‘\ """""
Vref \/ \/ f=1kHz
| B

27k

[4}—oVm

Test : When Dout1 is detected "H" and "L"
,the voltage of pin 4 measure.

Track Cross Dout

Detector Logic

— 220 Vo

DOUTI(TC HS)

*VREF:lIZVCc

MITSUBISHI
D-62481-87I ELECTRIC
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(ELECTRICAL CHARACTERISTICS(4/6) )
(Ta=25deg.,Vcc=5V,f=1kHz,DCBA=1000,unl ess otherwise noted)

o Measurement Limit ,
Symbol |Block Parameter Test Conditions dreuit o T T | O
64 |Arcizon Attenuation TG1,2ON | TGLSW=TG2SW="ON" RL=2kohm  |(30)| 15 | 20 | — | dB
65 |Ator20r Attenuation TG1,2 OFF | TG1SW=TG2 SW="OFF" | o |— | 2 | dB
TG
66 | ATG30N Attenuation TG3 ON TG3 SW="ON" RL=2kohm G015 |20 | — | dB
67 |ATG20FF Attenuation TG3 OFF TG3 SW="OFF" @) g |— | 2 |d
68| Gvss Gain Gh| 10 |12 | 14 | dB
69 | ATTSsS Attenuation at SS OFF GDlg | — | — | dB
70 | Vhss High output voltage INPUT Vin= 4.0V 3|35 [40 | — | Vv
Low output voltage INPUT Vin= 1.0V 32) | —
71| viss | p ag (32 10 |15 | V
72 IOHSS High output current INPUT Vo= 4.0V @33 — |[-60 |-40 | MA
73| loLss Low output current INPUT Vo= 1.0V 33| 40 | 60 | — | mA
74 |VOssSon Offset voltage SS on "SS on"Mode, refer to VREF @] 35| 0 |3 [mVv
75 |VOSSsoff Offset voltage SS off "SS off"Mode, refer to VREF (34| -25 0 25 | mV
76 | VsF Slide voltage(forward) "SF'Mode, refer to VREF (39 |1+0.76 |+0.95|+1.14| Vv
77| vsr Slide voltage(reverse) "SR"Mode, refer to VREF (491114 |-095|-076 | V
78| VRST |RESET Reset voltage 21 |23 | 25| Vv
79| gvap Gain Input Vi= 170 mV )| 51 |54 | 57 | dB
80 | ATTAP APC OFF voltage @[ 40|48 | — | v
81| vHapP | APC High output voltage Input Vi= 240 mV @) 35 (40| —| v
i— 36)
82 | vLAP Low output voltage Input Vi= 100 mV G — {10 | 15 Y
83 | IoHAP High output current INPUT Vo= 4.0V G| — |-10 |-02 | mA
84 | |oLaP Low output current INPUT Vo= 1.0V o2 10| — | MA
MITSUBISHI
D-62481-87I ELECTRIC
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note(4/6)
TG BLOCK

(30)ATG ON , ATG OFF;
ATG1,2 ON (R0:D8=1,R3;D8=1,R3;D9=0)
OFF (R0;D8=1,R3;D8=0,R3;D9=0)
ATG3 ON (R3;D10=1)

OFF (R3;D10=0)
Vi

et [N\ AN visosvims

w

T-’W\r
N
=

Ll

v
ATGON,ATGOFF=20l0g —V@ (V@ VD) [ 2] [1d]
|

VOoTG1 VOTGZ % VOoTG3

*SSBLOCK
(31)GVSSATTSS; (R1=D0=D1=1)
INPUT Vi(Pin()

SS OFF

Vi l —o0—0

Vref %/""\J/'\/"'"[\j' Vi=50mVrms 10k &1 :-|- g; Ak

= | VREF iuk
0 .t 3 I 5 [ 2 B )

10k 22k Vo
O

AAA

Gvss(SS OFF=OFF)
Gvss(SS OFF=ON)

ATTSS=

*VREF=]J2VCC

MITSUBISHI
D-62481-87I ELECTRIC
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(82)VHss,VLss,
(R1=D0=D1=1)
SSOFF
INPUT VIN SF a
VHss: VIN=4.0V l o0
Viss : VIN=1.0V
0/ SS SR
N < 47k
>1Ok q P
= —5 < VREF 47k
SSBUF <=
15| [16 |17] 19
22k Vo
10k
VIN 1K
» ] 68K

(33)I0oHss,loLss;

(R1=D0=D1=1)
INPUT VIN el ¥ g
loHss: Vo=4.0V l o—0
loLss : Vo=1.0V —0
(/ SS SR
— > 47k
z — V/REF 47k
SSBUF
EFIJ 16 17 |19]
10k g | Vv
VlN? L loH (loL)
s Toak
(34)Vosss,VsFVsR;
Vosss: (JPY/SG=L,R0;D0=0,D01=0,D2=1) SSOFF
Vosss2 (JPL/SG=L,R0;D0=1,D1=1,D2=0) osj@
VSF  (JPL/SG=H,R0;D1=1,D0=0) l o—5
VSR (JP1/SG=H,R0;D1=0,D0=1) o—0O
SS SR
47k
10k 4
— VREF 47k
| 15] 19
10k
*VREFZI/ZVCC
MITSUBISHI
D-62481-871 ELECTRIC
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(35)GvaP;
Input signal Vi Va=170mV o
Vo
Vi=10mVPP
il o]
Y
Vi=10mVp-p
y
APC
(36)ATTAPVHAPVLAP;
APC OFF (R1;D4=0) , APC ON (R1;D4-=1)
Input Vin I‘ Vo
Vin
i L
APC
(37)loHAPIOLAP;
APC ON (R1;D4=1) Vo
|oHAP:V 0=4.0V Vin [ —©—o
loHAP:V0=1.0V % |oHAP(IOHAP)
41 [40]
APC
MITSUBI SHI
D-62481-87I ELECTRIC
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PICKUP SERVO SYSTEM WITH AUTOMATIC ADJUSTMENT

C ELECTRICAL CHARACTERISTI CS(5/6))
(Ta=25deg.,V cc=5V,f=1kHz,DCBA=1000,unl ess otherwise noted)

M easurement Limit .
Symbol |Block Parameter Test Conditions aredt i T Tve | Max | PNt
85 |GVFEma max gain(FE) "Focus gain"Mode DCBA=1111 (10) |[+20.0 [+23.0{ +26.0| dB
86 | GVFEmin min gain(FE) "Focus gain"Mode DCBA=0000 (10)| 0.0 [+30| +6.0| dB
87 |GVTEma max gain(TE) "Track gain"Mode DCBA=1111 (21) [+20.0 [+23.0 |+26.0 | dB
88 | GVTEmn ADJ min gain(TE) "Track gain"Mode DCBA=0000 (21)| 0.0 |+30|+6.0 | dB
89 [BALFEmay max bal ance(FE) "Focus balance"Mode DCBA=1111 (10)[+23.4|+26.4| +29.4| %
90 [BALFEmin min balance(FE) "Focus balance”Mode DCBA=0000 (10)|-34.8 |-31.8| -28.8 | %
91 |BALTEma max balance(TE) "Track balance'Mode DCBA=1111 (21)|+23.4 |+26.4|+29.4| %
92 |BALTE(min min balance(TE) "Track balance"Mode DCBA=0000  |(21)[-34.8 |-31.8 |-28.8 | %
"Focus gain" Mode
93 |VPhFE + Phase error + voltage g Phase error(90+30)deg. (4231 |33 |35 | v
) "Focus gain” Mode 42
94 |VPhFE - Phase error - voltage Phase error(90-30)deg. )| 15 |17 |19 | v
"Track gain" Mode
95 |VPhTE + Phase error + voltage Phase error(90+30)deg. (4931 |33 |35 | V
"Track gain" Mode
96 VPhTE - Phase error - V0|tage Phaseerror(90-30)deg (43)| 15 17 1.9 Vv
971 | VBAL Focus Balance output Vin=2.0p-p, Refer to VREF @s| 04 (07 | — | Vi
Voltage
97-2 | V thrsaL + Efrr'?pl_raétjatﬁ?ﬁ:%ol a+ "Focus balance"Mode, Refer to VREF @42 5 15 25 mV
FBAL Ajustment . o
97-3| V thesa - compraretor Threshold- Focus balance’Mode, Refer to VREF  |w2)| -25 | -15 | -5 mv
Balance error + voltage _
08 [VBALT + (TE) "Track balance"Mode ,Ein=Vref-0.2V (45) 28 | 3.0 |32 \%
Balance error - voltage
99 [VBALT - (TE) "Track balance"Mode ,Ein=Vref+0.2v [(45)| 1.8 [20 22 | v
100| fHADJ Cut off frequency C(Pin 18 )=2200pF 460)| 07 |10 |13 |[kHz
MITSUBISHI
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note(5/6)

(38)GVFE(max),GVFE(min): refer to GVFE measurement (show to (10))
GVFE(max) ; R3; DO->D3=1
GVFE(min) ; R3; D0->D3=0

(39)GVTE(max),GVTE(min): refer to GVTE measurement (show to (21))
GVTE(max) ; R3; D4->D7=1
GVTE(min) ; R3; D4->D7=0

(40)BALFE(max),BALFE(min): refer to BALFE2 measurement (show to (10))
BALFE(max) ; R2 ; DO->D3=1
BALFE(min) ; R2; DO->D3=0

(41)BALTE(max),BALTE(min): refer to BALTE2 measurement (show to (21))
BALTE(max) ; R2; D4->D7=1

BALTE(min) ; R2; D4->D7=0
1KHz 60k
RO 53
(42)VPhFE + , VPhFE - ViB
HHO- x4
Focus gain adjustment mode (show to (78/88)) ViA 60k
(R3;D3=1,D0->D2=0)
ViA(ViB) signal; JPUSG o—{ga—|FLinput gain adjustment
Phase shift signal’s (90+/-30deg.) Circuit L
refer to JPL/SG at Focus gain mode. JUUL T W
1KHz MW-$1> 68k
1 220k e
*VREF:]JZVCC 3

1u

j\—?‘ 1U%O Vo
!

ViA(ViB) signd; ViA(ViB) signd;
Phase shift signals (90deg.) Phase shift signals (90+30deg.)
refer to JPL/SG at Focus gain mode. refer to JPL/SG at Focus gain mode.

- UL -
nm - jﬂwﬂﬂf

5 A 5
Vo 25 Vo 33
0 0
MITSUBISHI
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(43)VPHTE + , VPHTE -; §_|1K®HZN 40 Ok@‘fglmgo" i
VIiE Talr_ack
Track gain adjustment mode (show to ((76/88)) HH N0k F-E TE1
(R3;D7=1,D4->D6=0) ViE 400K
VIE(ViF) signd; 30k T
Phase shift signals (90+/-30)deg. 4| PLinput| | gain
refer to JP1/SG at Track gain mode. Circuit adjustment
1KHz
% 2%
1u ; 1u ; Vo
*VREFz:IJZVcc
(44-1)VBAL

Focus balance adjustment mode (show to (74/88))
(R2;D3=1,D0->D2=0)

200k
INPUT Vi (Pin 46 ):

>
_E

fc=12MHz AM fmod=500Hz 0.0047u © Vo
A=1.0V, B=0.8V
’ “/_\//\\/
Vref A B FBAL
>t
(44-2)VthFBAL+,- : l_fl
INPUT pind4( COMPIN) i Vi
VA® Vref
Focus balance Dout
adjustment || Logic
— >\(@)
I EE 2
0 Vtho  Vthe f 29 27 Douta
o
VO
MITSUBISHI
D-62481-87I ELECTRIC
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(45)VBALT +, VBALT -;
Track balance adjustment mode (show to (72/88))

(R2;D7=1,D4->D6=0)
INPUT Vi (Pin 55).

VBALT® :Vi=Vref-0.2V
VBALTQ:Vi=Vref+0.2V

Track balance
adjustment

(46)fHADJ;
Track gain adjustment mode (show to (76/88))

T 7

(R3;D7=1,D4->D6=0)
Viesoo | Sie
INPUT Vig(ViF) F@:O““O”_k % -
400k
Vo FH- W54 F-E —WV:DTEl
GvaDi= —— ViE %
Vie (ViF) 30k ke
) gain
fHADJ; 3dB down (refer to 500Hz) adjustment
Voo—% lf
2200p ; ; 1u
*VREF=ZIJ2VCC
MITSUBISHI
ELECTRIC

D-62481-871
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CELECTRICAL CHARACTERISTICS(6/6) )

(Ta=25deg.,Vcc=5V,f=1kHz,CBA=100,D=0,unless otherwise noted)

easurement Limit .
Symbol |Block Parameter Test Conditions dreit mr T Typ | max | YUNit
101 | Vthcl+ Threshold refer to VREF (CMP OFFSET SW=O0N) @n| 3 10 17 | mv
102 | Vthel- Threshold refer to VREF (CMP OFFSET SW=ON) @nl -7 10! 3! mv
103 | vhyis Hysteris refer to VREF (CMP OFFSET SW=ON) @n| s 20 | 32 | mv
104 | Vthe2+ | CMP Threshold refer to VREF (CMP OFFSET SW=OFF) @n| 5 |15 | 25 | mv
105 | Vthco- Threshold refer to VREF (CMP OFFSET SW=OFF) @n| 25 |15 | -5 | mv
106 | Vvhy2s Hysteris refer to VREF (CMP OFFSET SW=OFF) @n| 15| 30 | 45 | mv
107 | fLc Cut off frequency C(Pin 20 )=4.7nF 48 07 | 1.0 | 1.3 | kHz
108 | uao UA Output refer to VREF (49| -10| 0 |+10 [ mv
109 | Vcouror | ADJ Comp input offset refer to VREF (50) |-25.0 [-13.0 | -4.0 | mv
MITSUBISHI
D-62481-87I ELECTRIC
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note(6/6)

(47)Vthe1,2+ , Vthel,2- ,Vhy1,2s;

Vthei+ , Vithel- ,Vhyls;,CMP OFFSET=ON (Focus offset1 adjustment mode (show to (83/88))
Vthc2+ , Vthe2- ,V hy2s,CMP OFFSET=0FF (Focus gain adjustment mode (show to (78/88))

VA@ V@ Vref
22 Vo
Adjustment DouT1
. 27—oVo
Dout2
— >/
0 Vthe  Vthe a
18 2
1
Vhyi2s=Vther2 @ - Vthei2(d lu ;
48)fLc;
Track gain adjustment mode (show to (72/88))
(R3;D7=1,D4->D6=0)
INPUT Vig(ViF)
Vo
GvAaDI= — _ "
ViE (ViF) Tk
: gan
fHADJ; 3dB down (refer to 500Hz) adjustment
T
t+—ovo

; 4.7n

*VREF=]JZVCC

MITSUBISHI
D-62481-87I ELECTRIC
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(49)UA0

Focus servo hold mode AUT FSON(R1 D5)=0,FSHOLD (R1 D6)=0,FS OFF (R1 D7)=0,
Focus gain adjustment mode FGAIN (R3 D13)=1,
Amplitude of adjustment UA signal RS DO=0,RS D1=0,RS D2=0,

Vi
> ¢VREF=]J2Vcc
. JP1/SG
\K RS D0,D1,D2=0
f=2kHz
syl = 230k
37
% 27k
Vl’ef b R A R * FOCUS 36
~ gain2
H}>
>t ¢FS HOLD L
47k
@ >
FE2 47k
@l Vo
(50)V compPoF
Adjustment.com.
fi Buffer
Amp.
19
V0o
220k
VREF
MITSUBISHI
D-62481-87I ELECTRIC
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0.0047u

AN vz

100n Track, = | can
| 4 gain2: ‘EITSK
6 % Track balancel
1k = .
¢ 5 [I+s s P \/ TE1
47k 2; HO\ 220 o\

q
g 6 Nt TSOFF
I

Focus aain2

-7

I/F
i
?

—eaE] £ e
% sF 27k
“ts | s < | =35 Jao—m—@—1
a7k & [ - Fs 3
b 0l 5o d = - 3 2.2k
¢ 14— Tssour | | | ||__-| 29 '

4] [o5] 26! [27] |28l )
c—/|4!—o/o—/ 22k J>
& 2 _é’ ‘éT % TEST CONTROLLER [—
) T§ !
-7 4
77
MITSUBISHI
D-62481-87I ELECTRIC
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CAPPLICATION CIRCUIT )

>

>

€

BNE

- v
. éli»
v
ot FMEQ 55| [54] 3] [52] [51 % 9] lag] [47] [ae] [a5] aa é
e B e -
O i
= FE%W% :

,_
\/

400l
A APC @' Focus offset @
i

k
8k Track 2775 Focus 39 |
5] S 5
1k anc 0CUS oain:
HOLD) 220k \ Ts2k

Q = 2 N ro“WV—
6loor £ 3 37 =
TGl kTSOFF 0 —l— L
7 TE2 “ . 36 %
AR

ESplane
2

H—>

T.Act

=
5 |
i~
5o
©
E_
RK
N

N
TP1/SG ]

&

|

R

B

0

0

)

O

wn

U

|
<—wv—§
~—F
by
-~
2_
DOUT1
MLA/DIS |Uo—

Bias
Y (1/2Vco) MCU MLA
SL.Motor

Units Resistance :Ohm
Capacitance:F

MITSUBISHI
D-62481-87I ELECTRIC
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4

Functional Description

of M62481FP

*MCU Interface
*Servo Circuit
*Basic control software

(Note)
This description is based on the typical use of M62481FP.

MITSUBISHI
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(SERVO CONTROL COMMAND TABLE )

*Command Table
Register D15 D14 D13 D12 D11 D10 D9 D8
RS X X X X X X X X
RO 0 0 KICK DIS | HFD MODE DOUT MODE TBAL SHOCK EN
Focus Search
R1 0 1 [ —
BWWIDE| fres Fs3 FS2 FS1 FSO
R2 1 0 Track offset (3bit) Focus offset (3bit)
R3 1 1 FGAIN TGAIN FBAL TG3 G2 INV HI GAIN
Register D7 D6 D5 D4 D3 D2 D1 DO
RS X X X X X ADJAMP2 | ADJAMPL | ADJAMPO
> RO FZCOFF [TSHOLD BRAKE TSSERVO SSPLAY SSSERVO
R1 FSOFF |FSHOLD |AUTFSON |LASERON | ADJFO1 | ADJFO2 | ADJTOL | ADJ TO2
R2 Track Balance (4bit) Focus Balance (4bit)
R3 Track gain (4bit) Focus gain (4bit)
( RS: Shift resistor, X : not used )
» Command Timing Chart
D MsD DO )\ D1 >< D2 >< D3 / D4 A D5 )\ D6 A D7 ) D8 ) D9 \D10 AD11 /D12 \D13 D14 A\D15
I : :
ISJI: "th ! ‘H(keep)

| | ! IC Register
twek }4—*—51 twek \ |
MLA ' i ! twl
3 1/fck 3 o !
2). MSD DO A\ D1 >< D2 ><D3 D4 A D5 A\ D6 A D7 ><D8 D9 AD10 AD11 AD12 AD13 AD14 AD15

Datais
not |oaded
into Servo

ek N—N—h ek |1C Register
MLA — 3 w
Wi ~ (Whilethe MLA issetto"L", clock pulsesto the lacth register must be disabled.) o
Symbol Parameter Conditions Min LITn\;gs Max Unit
fck Clock frequency — 125 | 500 kHz
twck Clock width 2 4 — U Sec
tsu Set-up time 0.1 0.2 — U Sec
th Hold time 2 4 — U Sec
td Delay time 2 4 _ U Sec
twil Latch width 1 4 — U Sec
MITSUBISHI
D-62481-871 ELECTRIC
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(SERVO CONTROL )
(). FOCUS
e LASER ON
R1; D4
' FUNCTION
MODE LASER ON
Laser OFF 0 *APC Amp OFF
Laser ON 1 «APC Amp ON
*F-1). FZC Shock Circiut
HFOK —>»

(HFOK And MR FG1
Detector logic) (Vth=+0.7V) K TG1
J Gso0

t: FG2
FE1LPF FZC SHOCK TG2
( ADJUST) —
O K200
S 2 LOGIC > fresioc
* 100k r---:
sHock IN@ 19 (Vth=+ 0.12V)
1...QI (Bllzsccku?and Hold
O
FZC OFF
(RO:D7)
o .
& ~ b ~ -~
=2 8% 5228 g#
MITSUBISHI
D-62481-87I ELECTRIC
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FEILPF A
700mvV

120mv
-120mvV

-700mvV

HFOK A

cso A i
| | >

ot A
3 >

k20 A i
n >

orzc A }

F-1-1) FZC Shock Logic

FZC OFF
(RO:D7) PIH
- T (PLinputCirdiu) ook En HIGAIN G2 INV
HFOK o (ROD8)  (R3D8) (R3DI)
(HFOK And MR o
Detector logic) FF1
Gsoo O
[e]
De FG2, TG2
k200 O FGL, TGL
FZC SHOCK
( Dout Logic)
FF3
I—( QFzC
* (Focus And Hold
Logic)
MITSUBISHI
D-62481-87I ELECTRIC
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agejoA
PIoH dadyj/doo] uad COQO EOQQ 9S0[D I l ! X X
paaaoj dooj asop) COQO 9S0[)) QOQO 0 1 I X X
door pasopd COQQ 3s0[) QOQO I 0 I 0 I
PaYIE) sndoy oyny
JIEM SN0
0INY WIM PIPIOH 98010 :oMO :oMO ! 0 | X 0
JBM SNI0|
oy Y pIpIoH 95010 10 | 0 ! 0 ! ! X
slqeuy PIoH
ot dooy 35010 uodp | 9son | uadp 0 0 I 0 ¥
JAn9® PIoH AsSO[D) EOQQ EOQQ 0 0 I 1 X
P3SN 10N QOQQ E@QQ AsSO[D) I I 0 X X
E%Mw_ %.www_wwi uodp | @sory | uadp 0 I 0 0 I
pesdooruado) 1 esop | uwedo [ esod | 0 I o of o
(doof uado)
wopmog oy | 22010 | wedo | @sed | 0 I o [ 1] x
doof uadQ e @) uadQ | 9soD I 0 0 X ¢
PIOH P390, 9S0[D) como QOQQ 0 0 0 X D¢
aon o MO | asosa NOSd LNV | AIOHSA| yioun | 5710
uonouny SOUPIMG LA 1A sa ‘T oq ‘T |——

5180 PIOH PUe sToOd (-1 @)
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*F-3). Focus Search Circiut ( R1; D8 ->D12)

pin 3 Vcrsr Voltage: 25->50V (16steps) 156 mVi/step (R1; D12=1)
0->25V ( 16steps) - 156 mV/step (R1; D12=0)

Fs4 | Fs3 | Fs2 | Fst | Fso [ PinGo
(D12) | (D11) | (D10) | (D9) | (D8) || Versrv)
0 1 1 0.908
1.009
1.111
1.214
1.321
1.424
1.529
1.635
1.754
1.856
1.961
2.067
2.178
2.283
2.391
2.500

2.500
2611
2.723
2.834
2.946
3.058
3.169
3.280
3.393
3.505
3.616
3.727
3.838
3.949
4.060
4.169

I

RPlIRP|IP|IRPRP(PPRPRFPFP AR RPRIRPOOOICDIOICOO|O|CO|C|O|lO|O|O|O
N I (el o] (o] (o] (o) (o] o} o] (o] fo) (o} (o] o} (o} (e} el |l § ol Ll Fl Ll Ll el
R PP OOC0O|FR|(FPIFPIFPIO|IO|O|0 (O |O|0|0|R|IFP (PP IOOC(0|O|FR ||
el llell_llell e} Jdei Jiell Jdiell Jdliel e}l Jie]lJlel _llell _llell Jle]} o]} o]

=il =lladidlellel o lellelidl Jliellel el iell Jdl Jlliellell J i (ellel i ) ol fel Nl §

FSO (R1;D8) FS1 (R1;D9) FS2 (R1:D10) FS3 (R1:D11)
m] m} m] m}
10k 10k 10k

g
I

VREF=1/2Vce _’:] % /< L,_<}’7/

3

39) CFSR

20k
20k

20k
20k
W

1

ErAaallie s

w4
FS4(RLD12)
MITSUBISHI
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QAP PIOH, pue ,2[qeud poH Yim dooT 9s0[D), U29M19q SAYIIMS uondunj ayerq (g
“,dooTuadQ, pue ,dooT aso[D), UMD SAYINIMS uondunj ayelg (1

(901 09) TTOH SL

HMVId d'IOH SL 2000
PSS ed [T 0 10d1ad
VY4 MO4H TSIV
(s 0d) oxerg
dAIO® PIOH 2SO[D) GOQQ GOQO I I I I (T
Aqeurd pro
doof uad( uad 9SO
ool o 0 uadQ 10 0 ! [ X
dooj uad
ﬁ_»_,-m_,o uadQ uad( eNe Q) I 0 I X
dooj uad() uado uad( 90D 0 0 I X |a
PIOH padaoy 9SO[) uadQ uadQ I I 0 X
doory asoH 280
oo 2% uad( 19) uad( 0 I 0 X
doo 3aso[)H uod 9S50 uad
sm-yf O 1 © : 0 0 X
door 3so[) uad ASO[D) uad( 0 0 0 X |«
aI0H SL NO SL 440 SL OAYHS SL consy | S
uondung
SOYIIMS €d:0d Pa-0d

O1507] PIOH Yo®rLL (I-L .
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*T-2). BRAKE DETECTOR ( RO; D5=1)

Jump Brake operation

INPUT CONDITION OUTPUT
MIRROR TC Detector Brake signd

1 o OPEN
("Mirror")

0 l [ CLOSE
("Track")

TRACK CROSS DET

(note)Vcc=5v

-62.5mvV 62.5mV

MIRROR TRACK MIRROR TRACK MIRROR

MR Detector

WU U U U U

Brake signa J F

T pe—
a-
- o
MI1TSUBISHI
D-62481-871 ELECTRIC
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sOme v

(example)Single track jump

SEND Jump Pulse Command
RO; D13=1 ( Jump forward ) -«

DOUT2=H? No

(mi rroV “«Q

Yes

KICK PULSE No
JF+

Yes
TSON TSON <
A 4

JPIH="0"-->"1" —@3
3 JR i JP'L: nlu__>n0u

1 o f Y
TCouT i 3 : wait 300 uSec

v

JPIH Lo | TSON <+—(4)
| (RO; D6,D4,D3=0)

v Track settling

Lo

o 2 @

TSOUT

‘ BRAKE
PLUSE

Brake pulse generation

Brake cancel

MITSUBISHI
D-62481-871 ELECTRIC
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+T-3). Track Kick Logic ( RO )

Internal | Internal D13 D4 | D3 Switches .
JP1H JP1L KICK DIS TSSERVO JF JR Function
0 0 1 X X open open No Track Jump
0 1 1 X X close open JP1-Track Jump Forward
1 0 1 X X open close JP1-Track Jump Reverse
0 X 0 0 0 open open No Track Jump
0 X 0 0 1 open close Track Jump Reverse
0 X 0 1 0 close open Track Jump Forward
0 X 0 1 1 open open No Track Jump
1 0 0 0 0 open open No Track Jump
1 0 0 0 1 close open JP1 Direct Command
1 0 0 1 0 open close JP1 Direct Command
1 0 0 1 1 open open No Track Jump
MITSUBISHI
D-62481-87I ELECTRIC
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S). SS Block e ,
5 —
Vo oerinpue |38 B s E
E Circiut 2 g£ ' E
o W |
i = G| i

*S-1). SSPLAY Logic ( RO: )

D1 DO Switches
Interna Function
JP1L SSSERVO SS OFE SE SR
X 0 0 close open open Sledge Servo OFF
0 0 1 close open close Sledge Move Reverse
1 0 1 close open open Sledge Move disabled
0 1 0 close close open Sledge Move Forward
1 1 0 close open open Sledge Move disabled
X 1 1 open open open Sledge Servo ON
*S-2). SS Detector
SS +IN
()
VREF=1/2Vcc
) SSPLAY (RO; D2) SSHIN [RoD2 L9WHh | soper
_éa $> % Pn@ [sspPLAY|| SSBUF | (DoutLogio
0 0 open L
0 1 open L
1 0 open H
1 1 close H
SSDET
(Dout Logic) SSBUF
MITSUBISHI
D-62481-87I ELECTRIC
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*A-1). JP1 INPUT Circiut

JPl/ SG > JP1H (Track Kick Logic)

24 %'—)é —— JP1H (FZC Shock Logic)
1

> UA (Adjust)

N (( > JP1L (Track Kick Logic)

— JP1L (SSPlay Logic)

¥
)
Y
>—O\

| | | ¢
& B g
83 52 23 VREF = 1/2Vcc
e A e
Y, <t Y, < Y, <t
UA: SG( Internal)
RSDO | RSD1 | RSD2 | Ua(V) Pin24;JP1/SG JPIH JP1L
0 0 0 0 [+083 0 0 1
1 0 0 1 +0.5 Vref (Standard 1 1 0
2 | o |1 | o [03 (Vref (Standard)) Tristate 0 0
3 0 1 1 |+0.28
4 1 0 0 |+023
5 1 0 1 [+0.19
6 1 1 0 |[+0.17
7 1 1 1 |#0.15
MITSUBISHI
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*T-4). Track Cross Detecter Block

Track Cross circuit
TELLPF 39k g < 2.5625V
] TCHS
- s Qe > ( Dout Lgic)
1k -
R Q
1k<§ \
> Brake signal
39kjf7 > 2 4375V ‘ | D Q > (Track Hold Logic)
= TCLS
:D T e ( Dout Logic)
D Q > DIR
MR MR _ ( Dout Logic)
(HFOK And MR —" ©
Dectector )

100k

47p [ R3,D11
TE1 output T ’ TC DET LPF SW

FBAL
TC DET LPF swi/ 100k

0 open

1 close

L-1).HFD MODE ( R0;D12)

Mirror MR
Detector
Q
(@)
(o]
HFD
HFOK
Detector m
RODI2
HED MODE HFD OUTPUT
0 HFOK
1 MR
MITSUBISHI
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*Mirror Detector Circiut

MR IN (47 Peak hold >_‘
Bottom hold y

Q >
MR
(Internal)

Brake Bit
* MR I'aIiOak V@u
Brake . .
( RO; D5) Switch | MR( Ratio)
0.41 :MR-ON
0 Close | ¢ 47:MR-OFF Vref
0.52 :MR-ON
1 Open | 058 MR-OFF
MR(Ratio) = B = .41:MR-0N,0.47 MR-OFF
A (normal ) MR
=0.52 :MR-ON, 0.58 :MR-ON
(brake)

MR-ON MR-OFF
*HFOK Detector Circiut

HFC

HFOK

Vref-0.19V I

+ VREF = 1/2Vce

MITSUBISHI
D-62481-871 ELECTRIC
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e|_-2). Jump/Sledge Pulse Current

Vcc —@—

<Jump Pulse Current>

Vcc-VBE
IFIR= ——————
2R
<Sledge Pulse Current>
ISF,ISR= VCCI;zVBE

(example)

Vee=5(V),VBE=0.7(V),R=100(kW)
|JF,|0R=21.5 (UA)
|SF,ISR=43.0 (UA)

MITSUBISHI
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«L-3). BWWIDE (R1; D13)

_— MR D
D13 BW WIDE Track LPF (kHz) | FocusLPF(kHZ) |y offeéfgﬁgncy(km)
1 1 time speed 66 70 30
0 8 times speed 265 280 100

*L-4).TG3 (R3; D10)

D10 TG3 SW
0 OFF
1 ON
MITSUBISHI
D-62481-871 ELECTRIC
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0A*'SAY=0dINV [aV(¢

MOOHS™"(T

dlqe[ieae si [eusig : DZA (T

A1d STOL I I |
AN STOL 0 I |
LAd SS @IDOHS DZ4 I 0 I
dIND [av @IDOHS DZA 0 0 I
d1a SH DL I I 0
STOL dIND rav 0 I 0
SH DL €OdINV [aV [ 0 0
dIND Iav TMDOHS DZA 0 0 0
<LNOod TLLNOAd dAon .1nod AH40 D7ZA
LeNId ceNId 01d ‘04 11d ‘0¥ La‘oy

s30T Mo (51 @

* MITSUBISHI
ELECTRIC

D-62481-871
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PICKUP SERVO SYSTEM WITH AUTOMATIC ADJUSTMENT

(Focus Servo System1 )

( FE Amp, FS Amp, Focus offset ADJ, Focus gain ADJ)

Focus offset Method |

Focus offset
Method 11

®

-A

Focus Balance2

Focus gainl

Focus

36p 30k Focus
12p BW_VEDE Balancel gain3
FGSIG —— (offse)
PLinput o oA, Focus offset
Circuit 230k FG RET Focus gain
oo judgment
FzZC OFF
100k
E_ZC .SthOCk 5 o= COMPIN
Ircul
47
100k ; P ADJFBAL l
ADJFO2 1 I
Focus offset Focus |
Method | offset 1
< o— . :
ADJFO1 judgment E
Foucs Search ° E
Circuit @ E
NS L\ s FsoutT
Focus Offset i
Voltage 5
-------------------------- %Q&éé"""': VREF=1/2Vcc
Focus
A
Actuator

\—fpin@

FE2 OUT

(' Note) Resistors and Capacitors without value are externals.

D-62481-871

MITSUBISHI

ELECTRIC
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Focus Search . CFSR

Circuit

FE2 OUT

Pin@ Wy

> Focus
Actuator

i VREF=1/2Vcc

(note)Resistors and Capacitors without value are external s except the resistor for the adjustment.

MITSUBISHI
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(_Focus Servo System? )

( HF Amp, Focus Balance Detector )

min.18~max.18kW

| I
| |
HF-IN

FBAL

ADJ2 (P

Focus
Balance
judgment

HF signa

High Speed Bottom Low Speed Bottom
Hold Output Hold Output

HFOK

HFD
o Bottom .
Hold circuit Mirror Detector MR
‘ — J/ (Internal)
L peak L Low Speed Bottom IJ_'I
Hold circuit Hold circuit RO;D5 Brake
R1;D13 BW WIDE (MRratio)
(Cut off frequency)
"""""""""""""""""""""""""""" MRC_

( Note) Resistors and Capacitors without value are externals. VREF=1/2Vcc

MITSUBISHI
D-62481-87] ITSUBISHI
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(Tracking Servo System 1) 4

(TE Amp, TS Amp, Track offset ADJ, Track gain ADJ,Track balance ADJ)) E ‘|
Track offset Method | i
-

4 o
E /\ 30k _ \iTGl
e : ‘ B: > TSHOLD '
il racl anc il
Track offset ' Track gainl 18K O O VVv '
Metedll @ i 220k| 22k |
' o0 BW WIDE o0 S o—>p E
_@— f55p —I - L oK |TSON  TSOFF :
' P Track = JVV\,—> E
A ' gain3 1k '
F : Track Balancel (offsed . E
@ 5o > Track gain :
TGRET judgment ;
: TGSIG
PUSG ‘— ‘]F_)l Ir_lput —0 W—— 5
T Circuit 270k :
_— Track Balance
! TC Detector ADJTBOAL > judgment ;
Track Offset Circuit
Voltage :
' 100k :
. —® Track offset .
! JF ? 100k_ 47p Method I1 _? FBAL :O_COMP IN
. O~
. oo A 3 w2
H TcoETLPrsw | ADITOZ Track H l
R offset
' O ( )—> . '
ADJTor | Judgment

TE2 OUT

pin @

Track
Actuator i
( Note ) Resistors and Capacitors without value are externals. VREF=1/2Vce
MITSUBISHI
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CTracking Servo System 2)

(SSAmp, S-1).SS Play Block and S-2). SS Detector Block )

o &
am
o) Sk @ & % Dout Logic
v o
Prinpw |5 §E oo <O -
Circuit E S 7 ' A
& . Q »
| n
= % SR @ '
= 5 SSDetector | .__,

SSPLay Logic

Sledge VREF=1/2Vcc
Actuator

( Note) Resistors and Capacitors without value are externals.

MITSUBISHI
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( Adjustment Block )

1) All adjustment are done viainternal Adj Comp.

I1) No capacitor at CLPF pin, MCU A/D convertor at CLPF pin. All adjustment are doneviaA/D in
MCU. All adjustment signals ( Focus offset method 1.2 , Track offsert method 1.2, Focus balance,
Track balance, Focus gain and Track gain) are aviable at CLPF pin .

Track Cross FZC Shock
' Detector Block Block

! TCDET LPFSW : : 470 § 6.8k
1 <o oqH < a Switched Adj.Com.
' 47p "§ 47p P : : W\,—.
. gl : l Dout
TE1 output L O/ O L .
! (Internal) . ADJTO2 H ¢ AAN LOgIC
' FELouput Py 5o - -’- I B8k
r (ntena) . ADJFO2 &
. ; O 1 owp
TSOUT @ — e ® \O 5 | OFFSET y
. © ADJTOL <
. [ S el B *1
FSOUT @ G o— )
, ! ADJFOL
COMPIN . 0 o—
h : ADJFBAL , Switches Switching
PR el comparator Comparetor
' ' ' input is selected by Input
'FGRET . 220k ADJFBAL Switch
' A-B output : — : control signal = 5
' (Internal) ) O
47p ADJFBAL Switch . Not
' F-E output ) ' { OPEN Active| Active
(Internal) ' TGRET XOR ADJFBAL Switch | Not )
o U TGREL! 290K l_ CLOSE Active | Active
| Track Kick
. Block JP1H(Internal)
: FG SIG 230k ‘
; | Ua
s JPL Input Y —
. Circuit TGSIG 270k VREF=1/2V
= CcC

TELIN FELIN ;77rDETFIL

*1) TheIC is protected , if more than one of the switches (ADJ GAIN,ADJTBAL,
ADJTO2,ADJFO2,ADJTO1,ADJFO1,ADJFBAL FG RET or TG RET)
are closed at the same time.
It is not aresonable and specified adjustment mode,if more than one of the switches ADJ GAIN,ADJ
TBAL,ADJTO2,ADJFO2,ADJTO1,ADJFO1,ADJFBAL are closed at the same time.
( Note) Resistors and Capacitors without value are externals.

MITSUBISHI
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(Adjustment Switch )
« ADJFO1 (R1;D3)
BIT SWITCH R K
R1;D3 emar
ADIEOL ADJFO1
0 OPEN —
Focus offset |
1 CLOSE adjustment
« ADJFO2 (R1,D2)
BIT SWITCH R K
R1;D2 emar
ADIEO? ADJFO2
0 OPEN —
Focus offset |1
1 CLOSE adjustment
« ADJTO1 (R1;D1)
BIT SWITCH R K
R1;D1 emar
ADJTO1 ADJTOL
0 OPEN -
Track offset |
1 CLOSE adjustment
« ADJTO2 (R1;D0)
BIT SWITCH
R1. DO Remark
ADJTO2 ADJTO2
0 OPEN -
Track offset 11
1 CLOSE adjustment
MITSUBISHI
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PICKUP SERVO SYSTEM WITH AUTOMATIC ADJUSTMENT

JUDWHSILPE
ZPOYIAUS 19SJJO Jov], 0 o] uado uado uado 1 0 0 0
uQuAsLLPE
TPOYIAU 13STJO Joul ], uado 28012 uado uado 0 1 0 0
uLuisLLpE
ZPOYII 19SFJO SN0, uado uado ASO[d uado 0 0 1 0
R wIsIpE
TPOYIOW 1ISJJO SN0, uado uado uado N 0 0 0 1
uado uado wado uado 0 0 0 0
ZOLIrav | 1oL rdv o4 rav 104 [av
MIeway ZOLIAVY | TOLray | 2o4rdv | 104 rav 0a'Td 1aTd zd'Td ST
SOYOIMS S11q [oNU0D)

m uondun,j yudunsnly @u@:oEEouomu

* MITSUBISHI
ELECTRIC
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« TBAL (RO; D9)

Control bit
RO; D9 Remark
TBAL ADJTBAL
0 open
1 close Track Balance adjustment

*FBAL ( R3; D11), FGAIN ( R3; D13), TGAIN ( R3; D12)

Control bit Switches
RS D11 PR | REDW2 | FGSIG | FGRET [TGSIG |TGRET |ADIGAIN |ADIFBAL Remark

0 0 0 open open open open open open

0 0 1 open open close close close open Track Gain adjustment
0 1 0 close close open open close open Focus Gain adjustment
0 1 1 close close close close close open

1 0 0 open open open open open open

1 0 1 open open close close open open

1 1 0 close close open open open close Focus Balance adjustment
1 1 1 close close close close open close

Control circuit example

R3;D11(FBAL) © ’j:><H—>

R3;D12(TGAIN)
R3;D13(FGAIN)

ADJGAIN

Qo o1—

(o,

RO.DY(TBAL) o —j o> CMP OFFSET

- MLA/DISpin@d ( Discharge)

MLA/DIS | discharge Remark
close —_—
1 open E—
MITSUBISHI
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CAPC System)
vee Vcc
R1; D4
LASER ON/OFF
h 100 APC OUT
7.353k 40
;fN\F > V40
1.25V 500k APCIN
1.157k A
A
\% val

% ijLaserDlode

(notel)Resistors and Capacitors without value are externals.

(V41=170mV -->V 40=2.50V)

MITSUBISHI
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(REGISTER LOADING )

! | servo IC register
|

g g
v E <5
g SE
A
T
( .
e———@
&/ & &V
%
2 5 %‘
b2 p2
. . . Communication between DSP and MCU on the same clock and data line,but
1) . Datais preloaded into latch ( , X servo | Cs latches not overwritten.
MSD D12 4 D13 A D14 015>< 1 ><
H (must be) : H keep
ekl smuinigigipl) f
MLA | ! ‘*Dataisloadedinto
! I1C regist
) ) X | Communication between DSP and MCU on the same clock and data line,but 3 sevo T regste
2) . Datais preloaded into laich ( , . servo ICslatches not overwritten.
MSD D12 \D13 (D14 D15>< ! ><
H (must be) ‘
ki ismuiiiiinh) Pl
MLA : ’ +Dataisnot loaded into

(Reset Command Condition )

Power on reset condition

D15 D14 | D13| D12 | D11 (D10 |D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
RO|—|— o 0 0 |0 |oO o [0 |1 0o |oO 0 0 0| o0
RL|—|— o 0 o |0 | O o |1 [0 0 | O 0 0 0 |0
R |—|— |1 0 0 1 0 0 1 0 0 |o 1 0 0 0
R | — | —|o 0 o |0 |oO o |1 |0 o |oO 1 0 0|0
D-62481-87! e
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(Biasamp and Reset )

Power on reset

56k
47k
47k - Reset | | ogic
47k + (1/F)
®
V REF
= 47UF
~
MITSUBISHI
D-62481-87I ELECTRIC
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CADJUSTMENT )
* (1) TRACK BALANCE ( 16steps, 3.75%step ) Recommended Register Settings
D15 |D14 |D13 (D12 |D1l1 [D10 | D9 | D8 | D7 |D6 |[D5 D4 | D3 | D2 | D1 | DO
RO | O 0 [ 1 X 0 0 1 X | X | X X | X X X X | X
RL | O 1 X X X | X | X X | X [ X X | X 0 0 0 0
R2 1 0 X X X X X X D C B A X X X X
R3 1 1 0 0 0 X X X X X X X X X X X
(note) SW control
OPENeseeee"("
CLOSE®eee"1 45k (Oh
)
Track gainl  Track gain 2
Track gain 3
(offset)
ADJTO2
o/o
ADJ FO1
ADJ FO2
3k ADJ TO1
— MA——& o—
ADJTBAL
68Kk
w — Dot
—o/ 100K + Logic
ADJGAIN
470 68Kk
VREF=1/2Vcc o
g g A
Discharge v J2
20)
CLPF
- - MITSUBISHI
D-62481-87| ITSUBISHI
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(2) .Track Balance (R2)

R2,D7 R2,D6 | R2;D5 | R2;D4
D C B A

>

rate(%)

QD

o
o
()
—

-31.8
-27.0
-22.4
-18.6
-154
-11.3
-7.2
-39
0
3.6
7.1
9.5
15.1
19.5
21.9
26.4

ol ol ] ] Sl ol oY ol o o o ] (o)
= o) o] (o] [o] 2N 2¥ Sl o) o] o] (o)
R lopo |k |loloFPROP R OO
RloFrp oo lFFerrp kP lo
P clopolcloprlorlolo|lolo|o
o] o)l «a] 2N =Y EY BN Y (o] o o) o} o) o} @) (o} i e
b oplocololclokk Rlololo|lo
b oplocorp|locolo |||k |-
O o lolclorlolcp PO lO|O
N elT Sl el ol ol [o] o} Ty o) @ @} T @) (@}
melclgl=l=lind el o] o Sl o] (o] o} T (=) RN
o | |lolok oo |k|rklo - F|loo |-

D-62481-87I MITSUBISHI

(73 /88)



@ﬁz Lot MITSUBISHI SOUND PROCESSOR LSI
X& A‘A Spec\“c ‘(\3“%6'
pRELIN G s e M 62481FP
MU - e W g
oy Ay

goﬁ\@? PICKUP SERVO SYSTEM WITH AUTOMATIC ADJUSTMENT

*FOCUS BALANCE ( 16steps) Recommended Register Settings

D15 | D14 [D13 [D12 |D11 |D10 (D9 D8 | D7 ID6 ID5 ID4a ID3 D2 ID1 [DO
RO O[O [0 | X |o0o|o]|]oOo | x |X|x | X |[X|[X|Xx|X]X
RL | O [ 1 | X [ X | X | X | X | X[ x| X|[x|[X]0]o]lo]o
R |1 O X | X [ X | x| X[x|[x[x|[X]|[X]bp]l]lc |B]|A
Rz | [ 1 ]1 o1 x| x| x|x|x|x[x|x|Xx]|X]X
DSP
Y [
ian 1
FBI
AB, HF -IN mHFOUT FBO Py COPM IN
EHa—28) L (19—
_@_ ‘| 0.1p
60k
Z§ A 50
(&4 10k
1 urdl
v 01p My !
B 5 5k
53
JVV\I45k oh
$ 47k 36.3k o/ 9}
47k (f
12p svioe ¢——A\\\223K—¢ o
43—6p{|— ) AAA 515k § ot
< — °ID DE 30k Focus Balance 2
- FE1 Amp.
30k A-B >
+
Focus Balancel 30k
ADJFBAL
_O_C)_ T |_
3k 6.8k Doqt
106.5k JOM—<VVV. 100k o |, Logic
45k | 187k | 5.1k ADyE? ./
o _o© o _o Aol ?470 68k
a\O b\O C\O d E \o
Discharge * S0k
VREF=1/2Vcc %y o ¥ 22K
OFFSET
(20)
I CLPF
- - MITSUBISHI
D-62481-87] ITSUBISHI
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(2) .FocusBalance (R2; )

R2;D3 | RZD2 | rR2:D1 | R2;,DO
D C B A

rate(%)

<8}
o
(¢}
o
(¢}
-
«Q
=

-31.8
-27.0
-22.4

-18.6
-15.4

-11.3
-7.2
-39
0
3.6
7.1
9.5
15.1
19.5
21.9
26.4

Ll d ol o ol [ (ol oY ol ol ol ol o o) &)
RRrkrlolIco|or|IFFRIFPP IO
RPRloo | locloFRPP ROIOFRIFP IO
RorplrPorloRrRPlFlokRFP P
el =l (=] o] [c] o] o} o] o) ] o) (o] =} [«
[e] =] =] =] M= By B o} o} o] o} o} (o] o} =]
coplop |ocloclok i P oo
ocppplolbo|lolclo ok
Ol ook lololollop ok IO PO
RoRPFRPPIFROIOIO P lolo—|olo
~lop kFlolorloloclorop ol
Ol [Cchbllolk|rlop |k oo

D-62481-87I MITSUBISHI
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*TRACK GAIN ( 16steps, 1.4dBstep) Recommended Register Settings

D15| D14 |D13 | D12| D11 (D10 | D9 | D8 | D7 |D6 D5| D4| D3| D2 | D1| DO
ROl o | O |[o | x |0 |o]|]o | x |Xx |x | x| X |[X|[x|XxX]X
R1 0 1 X X X X X X X X X X 0 0 0 0
R |1 |0 | Xx | X | x| x| x| X |x | X |[x |X|x |X|x|X
R3 1 1 0 1 0 X X X D C B A X X X X
UUL y |

TE1-IN

o 5

&

|_ Ua -

JP1 Input —% SI%
Circiut
IJ__‘J__‘ lJ__‘ 112k
- > TE2 AMP

RS; DO

ADJ AMPO
RS; D1

ADJ AMP1
RS; D2

ADJ AMP2
| JPIH
M-

vy 17.5k 6.65k 3.31k 1.83k 1.06k
AW— .
o o |
a b
50k 47k 45k 87. 5k 108k] 95.0k
d c
| $/_i/ m n?/

TGRET 220k ADJGAIN 68k 3k ~
XOR > © ADJ FOL
O/ 47p ADJ FO2
FG RET ADJTBAL — | AD) T02
220k ADJ FBAL
470
Discharge E)ggitc

VREF=1/2Vcc

<Adjustment Method>Set phase shift at 90 deg by reference signal from JP1 (PIN 24 )

D-62481-87] MITSUBISHI
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(2) -2.Track Gain

gain(dB)

-11.2

-98

-84
-7.0

-5.6
-4.2

-2.8

-1.4

14
2.8
4.2

5.6

7.0
84
9.8

R3;D4

R3;D4

R3;D5

R3;D5

R3;D6
C

R3,D7

R3;D7 | R3;D6

* MITSUBISHI
ELECTRIC

D-62481-871
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*FOCUS GAIN ( l6steps, 1.4dBstep ) Recommended Register Setings

D15 | D14 D13 | D12| D11 (D10 D9 | D8 | D7 [D6 D5 | D4 |D3 [D2 | D1 [ DO
ROJ]O0OJOJoOo X ]0]Jo O | x |X |X | X [|X|]X|XxX|X]X
Rt | 0 |1 | x | X [ X [ X | X | X ]|X|X X | X |0 0 0 |oO
R2 1 0 | X X X X X X | x X X X X X X | X
rR3 |1 |1 ]1 oo (x| X|[X|x |[X[|[X[|[X][D]C]|B]A

FE1-IN VVV FE1

37 36

FG SIG
A-B
AMN—+ >» FE2 AMP
175k 6.65k 3.31k 1.83k 1.06k

ADJAMP2
ADJAMP1
ADJ AMPO

UL

* Ua
@4)— JP1 Input Skl !
irci o} e}
PUSG Circiut h?/i Kk /1 _/m n?/
JP1H
ADJ FO1
— ADJ FO2
> ADJ TO1
ADJ TO2
‘ FG RET 220k ADJGAIN 68k

XOR [—0 0
—O/ 47p

TGRET ADJTBAL
220k

—1 RS; D2
——f RS; D1
——F1 RS; DO

Dout
Logic

DETFIL

“IH®

i

VREF=1/2Vcc

<Adjustment Method>Set phase shift at 90deg.by reference signal from JP1 (PIN 24 )

D-62481-87] MITSUBISHI
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(R3;)

(2) -2.Focus Gain

gain(dB)

-11.2

-9.8
-84

-7.0

-5.6
-4.2

-28

-1.4

14
2.8
4.2

5.6
7.0

8.4
9.8

g

R3;D0
A

R3;D1
B

R3;D0

R3;D2
C

R3;D1

R3;D3
D

R3;D3 [ R3;D2

* MITSUBISHI
ELECTRIC
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*TRACK OFFSET
(1) Track Offset method | ( 8steps) Recommended Register Settings

D15 | D14 (D13 D12| D11 | D10 { D9 D8 D7 |D6 |D5 D4 | D3 | D2 D1 DO
RO | O |O |x | x]|]o]J]o]lo[o[Xx]o [o ][O0 [0 |[X |[X]X
Rt | 0 |1 |Ix [ x| x| x|x|x[x|Ix[x|[x]o]lo[1]0o
R2 |1 |0 ]|]c | BJ|A | X | X]| X|X |X | X |X|X|X | X]|X
R3 1 1 0 0 0 X X X X X X X X X X X

W\
OSsT
1 .
pin
Trmk TE2 OUT @
TEL1-IN
Offset voltage > e
BW WIDE
4.5p | OO 7%7
& |
E 30K
55 M—>
E Track Balance2 18K
Track gainl
¢ SWIDE 7 TSON TSOFF
Q 45— o0 1K
1.5p 30
400k

<7

k
"4
4 :
Track Balancel Track gain3

(offset)
F 56
F } - 50
TG RET
270k

ADJFO1

JF ? Track offset ADJFO2
la7p Method | e ADITBAL

100k, §
TC DETLPF SW \O ADJTO2 3K 68Kk ADJGAIN

Track Cross
Detector circiut

| 100k

VREF=1/2Vcc

11 - Logic

TE2 OUT.

pin@

Actuator

<Adjustment Method>MCU shood adjust output voltage of TS AMP.
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(2) Track Offset method 1 ( 8steps) Recommended Register Settings

D15| D14 | D13| D12 | D11 | D10 | D9 D8 | D7 | D6 | D5 D4 | D3 D2 D1 | DO
RO 0 0 X X 0 0 0 0 X 1 0 0 0 X X X
R1 0 1 X X X X X X X X X X 0 0 0 1
R2 1 0 |cC B A X X X | X X X X X X X X
R3 1 1 0 0 0 X X X X X X X X X X X
osT
1 1 f =1 -
Track p'”@
Offset voltage TE20UT
BW WIDE
450 —|-0© 777
_Q— 1.5p T
E w 30k
55 MN—>
E Track Balance2 18k 2k 220k | 22k
Track gainl FsoN TSORF
¢ BW WIDE 7 1K
o [
15p 30k
400k A S
= 5 Track Balancel 1 -(I;Jrfafcslét?amg
5
F - o
270'(%’ TGRET
¢ ?/ TG SIG
Track C
- ? Detector aircit . ADJFOL
¢  Track offset
i O v:—] Method | s o ADJTBAL
100k ADJTO2 3k 68k ADJGAIN
TCDETLPFS\N\O
VREF=1/2Vcc Rr é o—
oo
ADJTO1
ﬁTGZ /gTGQ,
N 470 ot
oul
11 T2 12 L3 147500t & Logic
<
=
TE2 OUT SSAMp \ié’
) >0 A\\~ A
pm@ pin @5)
CLPF
Actuator
<Adjustment Method>M CU shood adjust output voltage of TEL AMP.
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-2. Track Offset voltage source ( R2; )

R2:D13 R2:D12 R2;:D11 b c d f g h Voltage(V)
a e o
C B A ~
0 0 0 1 lofloJloloTloTloTqo 1.39
0 0 1 0 1 0 0 0 0 0 0 1.67
2 n 7 o T olTo 1110 1Tolo0To 2.22
0 1 0 o 0T 0 1o 110 0 | 0 250
1 > 5 o T oo lolo o110 3.06
. 1 T o T ol olololo ol 3.33
10k
h 2k
—G C
2k
o—%/
f 2k
O«
%/ 2k
<—<1>—’_d Offset voltage
OST &G ¢ 2
c 2k
[ o,
b 2k
[ o
a 2k
5 C
10k
B\
) _ MITSUBISHI
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*FOCUS OFFSET
(1) Focus Offset method | ( 8steps) Recommended Register Settings
D15 |D14 [ D13 (D12 (D11 |D10 | D9 | D8 | D7 |D6 |D5 [D4 D3 [ D2 | D1 |DO
RO O o |x [ X]o]lololo |xI|Ix |x|x|x |[x|[x][X
Rt |0 |1 |[x | x| x|x|x|x]|o |21 ]|]1]|XxXx |1 |o0o]|o0o]|o0
R2 1 0 X X X C B A X X X X X X X X
R3 |1 [1]0 |0 |]o | X |Xx | X |x |x|[X|x | x|X|x]|]X
YWA
OSF
38
Focus
Offset voltage }_
0.1P
_@_ _I !:El FE1
60k (39—30)
B$
_@3 N 47K 30k
B B } Av
—+ 12p _|—36p Focus Balance2
Q * 0.1P E Focus gainl
~| BW WIDE "
AZ§ Pm ¢ '
A A

= Focus gain3

+ 36[) Focus Balancel (offset)
; I % BW WIDE

230k

FG SI G
FG RET

FZC Shock
Circiut ADJTO1
, ADJTO2

& o— ADJTBAL
o ADJGAIN
FZC OFF

1479 ADIFO2 MA -6~ o—

Focus offset*
Method | 0 -
I Charge

VREF=1/2Vcc

Dout
Logic

D

\‘

o
charge l

93
) Focus (>0)
@pin Actuator CLPF gg
FE2 OUT
<Adjustment Method>MCU shood adjust output voltage of FS AMP. T
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(2) Focus Offset method 11 ( 8steps ) Recommended Register Settings

D15 [ D14 D13 | D12| D11|D10| D9 | D8 [ D7 |D6 [D5 |D4 D3 | D2 | D1 | DO
RO OJ]o x| X[o]o]o 0o | x | x X | X | x | x | x| X
R1 0 1 | X X X X X X | 1 0 0 X 0 1 0 0
R2 | 1 0 | X X x | C | B A | x X X | X X | X x | X
R3 1 1 0 0 0 X X X | X X X X X X X X

YW
OSF
38
Focus
Offset voltane @pin
0.1P

2. sl
F.ENlpEl +.N 5

Focus Balance2
Focus gainl

<4

Focus gain3
(offset)

Focus Balancel

230k

FG RET
2
FZC Shock
Circiut ADJTO1
r ADJTO2
5 o— ADJTBAL
VREF=1/2Vcc o 6ok ADIGAIN
100k ADJFO2 3k o—
Focus off
I I 0 Logic
ADJFO1

FS-IN

% £
g
o 2 i
v kS
_ Focus 20)
@pin Actuator CLPF 522
FE20UT
<Adjustment Method>MCU shood adjust output voltage of FS AMP. T
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(2) -2. Focus Offset voltage source ( R2; )

R2;D10 | R2,D9 | R2D8 c h Voltage(V
c B A 2] b il I A B
0 0 0 1 ToflololoTloTloTqg 1.39
0 0 1 0o l1]0]o0]lo]loolo 167
0 1 1 0 oo 100 TloTlaq 222
0 0 1 0 a 0 0 0 1 0 0 2.78
s 7 5 0 0T o ToTl0 o 1] o0 3.06
! i i 0 o To T o1 oo o | 1 3.33
10k
h 2k
—5 ¢
g _ 2k
f 2k
o«
%/ 2k
4—@@_'_d o Offset voltage
OSF 0 C
C 2k
0 C
b 2k
[ S
a 2k
—o¢
10k
%
) _ MITSUBISHI
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(FLOW CHART OF AUTOMATIC ADJUSTMENT )

(1)Basic Routine

( START )
v
Initilization

v

Offset Ajustment |

v

Move pick-up to inside

v

Kick disc motor

v

Start Focus Search

DOUT1,2=0
NO

YES
Balance Adjustment

v

Offset Ajustment 11

v

Focus Gain Adjustment

v

Start Track Servo

CRC=1 NO

YES

Tracking Gain Adjustment

v
C END )
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(2)Automatic Adjustment
Serial Data Command:DCBA (the adjustment item)

(example)
(_ START ) v -
CLPE -
\ 4 P”@ ‘
Initilization for adjustment \N
DATA OUT
~_ i@ @ b .

DOUT1,2=0
NO

-«

DCBA>0 NO DCBA<15 NO

(CBA>0)

YES
DCBA<-DCBA-1 DCBA<-DCBA+1
(CBA <- CBA -1) (CBA <CBA +1)
Send New Command New Comman
NO NO
‘Y ES ¢Y ES

DCBA<-DCBA+1 DCBA<-DCBA-1
(CBA<-CBA+1) (Secn?jAl\T-C%A-l ) |
Send New Command ew Lomman

C END )

(note)lt's possible to control the tracking balance by (DCBA(CBA))
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CAPPLICATION NOTE )

Phase shift circuit for auto adjustment

The adjustment frequency for the auto adjustment is the frequency where the phase shift for the comparator is 90. When
the phase characteristic is smooth around that adjustment frequency (figure 1). The standard circuit for the feed-in of the
adiustment freauency can be used (fiaure 3).

0 E
T — ]
N T
%0 S~
i ————
' ‘\
-180 . ™
. N N
j AY
-270
-360 E
100Hz IKHZ ) Giustment 10KHz
frequency

Figure 1: Phase Diagram of Pick Up + Servo

Some pick up units may have a phase turbulence around the ideal adjustment frequency. So the phase diagram may look like
that in figure 2. Those phase turbulence can cause miss adjustment.

It is necessary to overcome this effect by the adjustment software.

E.g.:The adjustment frequency is shifted to alower or a higher frequncy , which resultsin a systematic misadjustment.This
systematic misadjustment must then be taken into acount by the adjustment software.

Phase turbulences
° Py g
=g \E
-90 '
-180 ™
y y \‘
-270
-360 i i
100Hz 1KHz -H- 10KHz
Example Adjustment frequency
is shifted to alower or higher frequency

Figure 2: Phase Diagram of Pick Up + Servo with phase turbulence

Below figure shows the feed-in circuit in the track servo.

MA-
TEAmp. | TE Amp.
- input | ')l | 3] Gain control

270k TG SIG
IAW\,—o—o—._
= TE1 Amp TG Note.
L Inpu Please correspond to phase
Circiut TE2 AT/péEF:u2VCc turbulences with software.
M62481FP
Figure 3: Circuit Examples
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