MITSUBISHI SOUND PROCESSOR ICs

M51564P
OPTICAL PICKUP SERVO CONTROL

DESCRIPTION
The M51564P is a semiconductor integrated circuit built-in the logic control, servo

amplifier and switches required for servo control of CD player pickup.

FEATURES

M The amplifier, switches and logic control, all requirements
for optical pickup servo control, are accomodated in a
single chip

M Builtin the focus search circuit capable of auto search in
both upward and downward directions

M Built-in the serial-parallel data conversion circuit, which
alleviates load on the microcomputer

Mis highly applicable to a wide variety of pickup because
of variable gain and frequency characteristics accomplished
only by changing external parts

B Builtin the Vcc/2 generation circuit so as to permit the
use of either double or single power source

RECOMMENDED OPERATING CONDITIONS
Supply voltage range-----+--- Vee, Vee = £ 475 to +5.25V
or Vec=4.75 to 5.25V

QOutline 36P2R-A

0.8mm pitch 450mil SSOP
(8.4mm x 15.0mm x 2.0mm)
Rated supply voltage

.............................. Vee, Vee = + 5V (double power source)
or Vec =+ BV (single power source)
Rated power dissipation --+--:-ss-sses s TO0mW

SYSTEM CONFIGURATION

M51564P

. ~{Focus servo cirouIT]

TRACKING ERROR

CIRCUIT
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MITSUBISHI SOUND PROCESSOR ICs

M51564P

OPTICAL PICKUP SERVO CONTROL

BUILT-IN FUNCTIONS
® Focus servo amplifier : FS (Focus Servo Amp.)
® Tracking error amplifier : TE (Tracking Error Amp.)

PIN CONFIGURATION (TOP VIEW)

. ne . TE INPUT [T]O [36] POSITIVE POKER SOURCE
® Tracking servo amplifier : TS (Tracking Servo Amp.) TC INPUT [Z] E BASIC CURRENT SOURCE
® Slide servo amplifier : SS (Slide Servo Amp.) SHOCK INPUT [3] 3] Focus SEARCH TIME consTANT
® Jump and brake switch circuits : HF OK INPUT [4] 33] Focus GAIN
TS1 SW, TS2 SW (Tracking Servo Switches) MIRRCR INPUT [5] 32 NONINVERSION INPUT
TG1 SW, TG2 SW (Tracking Gain Switches) JUMP FLAG [€] 31 f';qs\/s;\ra"g,lov\j: EIE\IRPUT
JF SW, JR SW (Jump Forward/Reverse Switches) HFD [7] 30 FS AMPLIFIER
SS SW (Slide Servo Switches) T-HO[B] - g 9 FOGUS SEARCH
. . DATA OUTPUT [S] = 28] mgRaon iyt
SF SW, SR SW (Slide Forward/Reverse Switches) JuMP 1 [T g 7] TE AVPLIFIER OUTPUT
® Focus search circuit : SERIAL DATA INPUT [T] L [26) TRACK GAIN 1
Focus search switch (FSR1, FSR2, FSR3, FS, FG) LATCH [12 2] R . INPUT
Focus search switch (FZR Det) CLocK [T3 [24] TRACK GAIN 2
Focus zero cross detector (FZC Det) RESET [14 2 ?r:lsvéahg%rhﬂﬁf;m
@ Track cross detector : TC Det (Track Cross Detector) BIAS [15 22 ;i m";:j;IEERROUTP"T
@ Shock detector : Shock Det (Shock Detector) ?R%ﬁgg z‘ ;‘8”::‘,,‘;%7’5;%“ INPUT
® Logic controller : NEGATIVE POVER SOURCE [T8) E] S5 AWPLIFIER QUTPUT
Serial — paralle! data conversion circuit
Jump, brake and focus search controls Qutline 36P2R-A
® Vec/2 generation circuit
IC INTERNAL BLOCK DIAGRAM Fs
T ot »fcfn‘:’&a'?’}ff& OLIFIER ettty TRACK GAIN 1 TRACK Gain 2 TS AIELEIER s wpuricn,
P:sﬁ":;";%"f cgzj%;m FOCUS GAIN ||wensno«| Feur e ‘ TE e | SRR | s weven NSOSN?&RSION lss MuerlER

SEARCH OUTPUT INPUT INVERSION {NPUT
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T
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LOGOC CONTRCL

udhu'

TE INPUT \ SHOCK | MIRROR HFD DATA LATCH RESET | COMMON NEGATIVE
INPUT INPUT .JUMP OUTPUT SERIAL DATA CLOCK BIAS GROUND POWER SOURCE
TC INPUT NP% FLAG T. HLD JUMP !

RESISTANCE N THIS DIAGRAM INDICATES STANDARD VALUES.
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MITSUBISHI SOUND PROCESSOR ICs
M51564P

OPTICAL PICKUP SERVO CONTROL

PIN DESCRIPTION
Pin No.| Symbol Block 170 Function
@ TE IN Pre-amplifier input! | Input terminal for tracking error signals
@) TC IN 1 | Input terminals for track cross signals
®@ SHOCK IN 4 | Input terminals into the shock detection circuit
@ HF OK t [ Input terminals for HF OK signals
® MR t | | Input terminals for disc mirror surface detection signals
® Jump Flag| ovteut to the pro-mmtitier]| O | Outputs “H” in jump modes such as TS OFF, JF JR, and BRAKE
@ HFD O | HFD="H"when MR input="H"and when track servo loop is OFF(TS OFF, JF, and JR)
Direct control terminal for When T-HLD = “H", TS1SW = “b";
T-HLD | Track servo ! TS1SW When T-HLD = “L”", controller command prevails
@ DATA OUT [Microcomputer 1/0[ O | Interior condition output corresponding to microcomputer commands
® JPT t | Control signal for track jump brake pulses. Normally “H”
® MSD 1 | Microcomputgr serial data ' ' '
Transfers serial data from microcomputer to servo IC. LSB first. 8bit data
@ MLA t | Latches serial data from microcomputer to servo IC. Transfers data when this falls|
® MCK 4 | Clock for serial data transfer from microcomputer to servo IC.Uptakes data at the rising edge
® ACLR $ I | All cleared. Resets all internal registers and flip-flops with signal “L”
® Bias Power source O | When power source is single, this outputs Vcc/2 bias power
® COM T 1 go:m‘l terminal. Connected to GND whean positive and negative power s supplied, and to BIAS when power source
@ GND 1 | | GND
@ VEee t | Negative power terminal. Connected to GND when power source is single
® SS OUT | Slide servo O | Operation amplifier SS output
@ SSO 1 | | Operation amplifier SS inversion input
@ SS® i) | | Operation amplifier SS non-inversion input
@ TS OUT |Track servo QO | Operation amplifier TS output
d TSO t I | Operation amplifier TS non-inversion input
@ TG2 + — | Qutput of track/gain selector switch TG2. Made open or takes common level
® TS® t || Operation amplifier TS non-inversion input
[r::] TG1 t — | Output of track/gain selector switch TG1. Made open or takes common level
@ TE OQUT t 0 | Operation amplifier TE output
B TEO 1 | | Operation amplifier TE inversion output
@ FSR IN [Focus servo | Input_into focus search voltage level detector
@ FS OUT 4 O | Operation amplifier FS output
@ FSO© $ | Operation amplifier FS inversion output
@ FS@® 4 | Operation amplifier FS non-inversion output .
<< FG 4 — | Output of focus/gain selector switch FG. Made open of takes common level
<] C-FSR t — | Connects the capacitor determining the time constant of focus search waveform|
® |-ref Constant-current source| | Terminal to connect current setting resistors of reference current source
® Vee Power source | | Terminal for positive power source
ABSOLUTE MAXIMUM RATINGS (Ta=25%, unless otherwise noted)
Symbol Parameter Ratings Unit
Vee Supply voltage +65 v
Vee ‘ -65 \
Vi Input voltage Absolute value || Applied supply voltage |+03[ V
Vo Qutput voltage Absolute value || Applied supply voltage |+03| V
Pq Power dissipation 560 - mw
Topr Operating temperature -20 to +75 T
Tstg Storage temperature -40 to +125 C
RECOMMENDED OPERATING CONDITIONS (Ta=25%)
Symbol Parameter Test conditions - Limits Unit
Min Typ Max
Vee (%) and single power sources +4.75] +50[+525| V
VeE Supply voltage (+) power source ~525] =50 -475| V
ViH Input voltage (“H” level) 25| - Vee \'
Vi Input voltage (“L" level) o| - 04 Vv
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MITSUBISHI SOUND PROCESSOR ICs

M51564P

OPTICAL PICKUP SERVO CONTROL

ELECTRICAL CHARACTERISTICS (Vcc=+5V, Vee=-5V, Ta = 25C, unless otherwise noted)

Symbol Parameter Test conditions Vin L_'r";gs Miax Unit
lcc Circuit current To be reset - 14 321 mA
lee Circuit current To be reset -28| -12 - mA
Grs FS closed loop voltage gain f=1kHz, Vi=-10dBm 20 22 24| dB
ATTES FS SW attenuation f=1kHz, Vi= 0dBm - -35| -25| dB
RonFG FG SW ON resistance f=1kHz, Vi= 0dBm - 100y 300| Q
VHFs FS output voltage H Vi=1V, Re=220Q 2.2 4| - \%
VLFs FS output voltage L Vi=—-1V, RL=220Q - -4 -22| V
VESR + FSR reference voltage (+) 040| 045| 050| V
VESR - FSR reference voltage (—) —-054|-049(-044| V
Gte TE closed loop voltage gain f=1kHz, Vi=—-10dBm 6.8 88| 108| dB
Grs TS closed loop voltage gain f=1kHz, Vi=—-10dBm 78 98! 11.8| dB
::::'2 TS SW attenuation f=1kHz, Vi= 0dBm : :gg :gg gg
RonT1 TG1SW ON resistance f=1kHz, Vi =0dBm - 50 300 Q
Ronr2 TG2SW ON resistance f=1kHz, Vi = 0dBm - 50| 300 @
VHTS TS output voltag H Vi=2V, RL.=220Q 2.2 4 - \
ViTs TS output voltag L Vi=-2V, Ru=220Q - -4 -22 v
Gss SS closed loop voltage gain f=1kHz, Vi=-10dBm 115 135| 155| dB
ATTSS SS SW attenuation f=1kHz, Vi=0dBm - -54] -30| dB
VHss SS output voltage H Vi=2V, RL=220Q 2.2 4 ~ Vv
Viss SS output voltage L Vi=-2V, Ru=220Q - -4| -22| V
VSH + SHOCK DET reference voltage (+) 0.3 0.4 05| Vv
VsH - SHOCK DET reference voltage () -047[-037]-027] Vv
VorF JF output voltage 1.1 1.4 17| Vv
VJR JR output voltage -17} -14) -1.1 \
VsF SF output voltage 2.2 2.8 34 \'
VsR SR output voltage -34! -28| -22 \'2
x:zzt FZC@®search reference voltage - 902? 0.22 Oo3$ x
\\;Ezgt FZCOsearch reference voltage _—00311 — 0.2<8> - 0?215 ://
azt TC reference voltage ) — 0.(2) _8: O'g z
VHTE TE output voltage H Vi=2V, RL=47k Q 35 4.2 - \4
VLTE TE output voltage L Vi=-2V, RL=47kQ - -42| -35! V
Vosrs FS output offset voltage Up search 701 130f( 190| mV
VOsTE TE output offset voltage -35 | -10 15 mV
VosTs TS output offset voltags -5 20 45 mV
Vosss SS output offset voltage -30 0 30| mv
:::3 FSR output current _:2;2 _gg _3; tﬁ

Note 1. Before taking measurements, whichever of the above, input the reset pulse as shown in the diagram below into terminal@ACLR after
turning power on.

TRST
VuRsTf N .
TRST : 1us min
VHRST : 25V min
GND VLRST : 0.4V max

B t2y49426L 0021750 318 WA
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MITSUBISHI SOUND PROCESSOR ICs
M51564P

OPTICAL PICKUP SERVO CONTROL

FUNCTION DESCRIPTION

Setting the bullt-In constant-current source current
level ‘

Focus search (FSR), tracking servo (TS), and slide motor
servo (SS)

The current level of the constant-current source for FSR,
TS and SS can be set via resistor Rx connected across
terminal & to Vcc.

Let the absolute values of the constant-current source
current levels for FSR, TS, SS be Irsr, ITs, Iss, respectively.
Then

|FSR"‘1— Ve - Ve
8 Rx
rs =~ s . Vee - V@
8 Rx
! Vec - Ve
Iss—T- Rx

where V@ is voltage at terminal @. Let voltage at terminal
® (Vee) be V®. Then V@ can be obtained
V&= V®e+ Vee (VBe=0.7V as standard)

Constant-current source block diagram

M51564P

Current
Reference

‘ vee(@) ?

ofo

+ITs —ITs +Iss —Iss ‘

—IFSR

FSR detector
Current is input from FS OUT (terminal @ output) via
resistors or the driver and resistors into FSR IN (terminal &
input). The following are performed during focus search :
® Automatic switching of focus search direction
©® Automatic switching of FZC detection polarity
Focus search always begins from the @ side. The polarity
of focus search voltage (@ or @) is switched by FSR DET
signal via FR1 Sw,

INPUT OUTPUT
FSR IN level VINFSR Detl FSR1 SW mode| FZC Vi level
Side b : Osearch| Rise Fall
VN < Vin 0 voltage developed 0 -~ 0.30(V)
Side a: @search| Rise Fall
Vin > Vin ! voltage developed 0.30 0O(V)

FZC Vih level is the value when the power source is + 5V.

Equivalent circult

vee

OFF DURING FOCUS
SEARCH ONLY

FSR1 S¥
LOGIC
CONTROLLER

FSR Det

TO FOCUS SERVO LINE

FZC Det
FE — FZC
4 LOGIC
4 CONTROLLER,

Vih 47k ©-VcC

1:0N

47k 0: OFF

215K 47k

DURING SEARCH in
OFF <(+) DIRECTION : 1 )

DURING SEARCH IN
© DIRECTION : O

Unit Resistance : Q

FSR det operation timing chart

1
SERIAC|] FSON. o [
COMMAND _STW c1> 3

SERVO FSR IN
WAVEFORM|  INPUT

FZC Operation timing chart
LOGIC CONTROLLER
INPUT SEARCH
FS_*R De 0——L_—+DIRECTI0N
—DIRECTION

O LJ |——| t—-
SERVO VIAVEFORM :

FS@TERMINAL® —-—-
INPUT
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MITSUBISHI SOUND PROCESSOR ICs

M51564P

OPTICAL PICKUP SERVO CONTROL

Setting the focus search voltage and Jump pulse and
slide feed voltages
(power source: £ 5V; RX =47k Q)
Setting the focus search voltage
Setting the FSR waveform maximum level Vrs
(determination of Re)

+R . :
VFS=RA—B—VFSR ............... )]

VFs
S Re=RA (—————— -1
8 ( VFSR )

=10><1oa(\(;F5s -1 (@

Vesn: FSR Det threshold value + 0.5V
Ra: FSR IN @ input resistance 10k Q
Re : FSR IN @ external resistance

Setting FSR time trsr (determination of Crsr andﬂ/lE
Crsr Rs’

tFsR =

Rs : FS © terminal @ internal resistance 47k Q
Rt : FS Amp external feedback resistance
Crsr: C. FSR terminal & external capacitor
IFsr : focus search current * 25 p A

,,
w
2D
o
3
rl: FZC DET
w
O\G—v_
FSR2 SW
O—
o L
%—‘_@
FSR1 sSw

- b
V=305V ,|FSSW| FG
a Sw | 1 aI
o— a b ‘
AN
47K 10k [ 25uA
10k Rs FRSS -
. SW [CTT3R
FSR| IN e rsl® FG 1S1 CONT
IORERERC RN
PONER vee
Re
LIFIER ICFSR
vee

VFS

Note. Resistances in the diagram indicate standard values.

Current and voltage values are those when the
power source is *5Y and Rx =47k Q,

Fsn  Re VeSO 2 tFSR

Setting jump pulse and slide feed voltages
® Jump pulse voltage VuF

VIF=R1 x25 u A
® Slide feed voltage Vs

Vse=R2 x50 u A

.
2, B
Pethi fy o2
2 | 13

S§|oUT IV TS|OUT ’(
SIS S5|® SIS

19 20 21

POWER POWER \/
AMPLFIER Y Rz | AMPLIFIER

Vs VUF
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MITSUBISHI SOUND PROCESSOR ICs
M51564P

OPTICAL PICKUP SERVO CONTROL

Functions of serial command
The logic controller has in itself a 8-bit shift register, which
converts (or decodes) serial data from the microcomputer
(input into MSD terminal @) into commands for the servo
IC.
Data-IN :

The upper four bits (D7 to Ds) of 8-bit data can set the

Serial command function table (X ="1 or 0"

command mode, and the lower four (D3 to Do) the command
state.

Commands in the same mode can be used at the same
time within a data transfer and remains as set until new data
is input. Thus the command state does not change even if
other modes are chosen.

MSB Input into Data IN terminal @
Mode I_ Mode selection Command state setting Output fror:n Data

D7 Ds | Ds | Da D3 D2 D1 Do OUT terminal

FOCUS 0 0 0 O | FS ON FG FSR EN X FS OK
A 0 SHOCK A BRAKE A

TRACK1 { B. 0 0 i 1 SHOCK B BRAKE B TG2 TG1 SHOCK QUT
TRACK2 0 0 1 0 TRACK SLIDE TC
SERVO OFF 0 1 X X X X X X 0
STOP 1 1 x x X X x X 0

Note 2. TRACK1 modes 1 and 2 are the same. TG2 and TG1 command states can be set in both TRACK1 A and B modes.
TRACK1 mode A or B determines SHOCK and BRAKE mode A or B. When either A or B is set to “1", the other is automatically

released to “0".

SHOCK and BRAKE A and B can be released via TRACK1 A and B.
3. The states of command TRACK (D3, D2) and SLIDE (D1, Do) in TRACK2 mode are set in 2 bits each.
4. Output from Data QUT terminal @ is automatically switched when the mode is switched.
B. 1xXxXxxxX is used for the command sent to the signal processing LS|, MB0422P. During use of this command, the servo IC

remains held, or unchanged, retaining the hold condition.

Command function table

Command Mode Data Functions
FS ON FOCUS D3 g) g:: Starts focus search and tums focus on
1 CLOSE . ,
FG b D2 0 OPEN Open/close focus gain selector switch, FG SW
1 INHIBIT | Prohibits automatic focus re-intake
FSR EN t D' -5 ENABLE| D1 = “1” actuates prohibition
SHOCK A|TRACK1 A|Da (’) 8§F Inverts TG1 and TG2 SW's via shock detection (Shock OUT = “17)
1 ON Prohibits TG1 and TG2 SW inversion when SHOCK A function + MR input = 1
SHOCK B| TRACKT B|Ds 0 OFF (this is provided as remedy for flaws)
1 ON Provides jump brake (setting) operation
BRAKE A | TRACKT A D2 0 OFF Open/closes TS2 SW
i 1 ON Provides jump brake (setting) operation
BRAKE B | TRACK1 B{D2 0 OFF Open/closes TS1 SW
1 OPEN \ ,
TG2 TRACK1 |Di 0 CLOSE Controls track gain selector switch, TG2 SW
TG1 TRACK1 |D 1_OPEN Controls track gain selector switch, TG1 SW
°["0 CLOSE ° :
D3[D2
010 (TS OFF| Track servo OFF
TRACK TRACK2 (0|1 |TS ON | Track servo ON For the states of TSI, TS2, JF and JR SW's, refer to the
110|JF Forward jump Track Function Table
1{1[JR Reverse jump ’

B L24982L 0021753 027 M
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MITSUBISHI SOUND PROCESSOR ICs

M51564P

OPTICAL PICKUP SERVO CONTROL

Command function table (Cont.)

Command Mode Data Functions
D1 | Do
01{0]| SS OFF| Slide servo OFF
F : 'S,
SUDE | TRACK2 [0]1]SS ON| Slide servo ON or SS, SF and SR SW's
110 sF Forward slide refer to the SLIDE Function Table
1{1]{SR Reverse slide
SERVOOFF Resets data Do to Ds to “0"
STOP Resets data D0 to D3 to "0"(this command is common to the signal processing LS|, M50422P)

Serlal data (MSD) transfer method

With data transferred by “L.SD first”, sending MLA signal, the

command is executed.

Serlal data input timing chart

MSB
MSD X
TERMINAL @ [NPUT Do X D1 X D2 : D3 X Da Ls n Ds X D7
tsu E S‘L'i
MCK
TERMINAL @ INPUT .
ok F——ete—! two Lt
WA ] !
TERMINAL @ INPUT Tk tw
ACLR
TERMINAL @ I[NPUT
Logic input conditions
. Limits .
Symbol Parameter Test conditions Min Tvp Max Unit
fox Clock frequency - 50 125 | kHz
twek Clock pulse width 4 20 -~ us
tsu Set-up time 0.1 0.2 - us
th Hold time 4 20 - us
td Delay time 4 20 - us
twi Latch pulse width 1 5 - us
BRAKE's Aand B
With BRAKE A or B command set to “17, jump Brake
operation begins, improving the jump setting ability after Jump brake truth table
track jump.
INPUT OUTPUT
Jump brake operation MR TC | BRAKE A= "17, BRAKE B= “1”,

® When MR =1 (terminal ®input), TC= "% or {" (TC
Detoutput rise or fall) turns the track servo loop OFF.
® When MR=0, TC= “1 or {" turns the track servo loop

ON.

the state of TS2 SW

the state of TS1 SwW

R
off

a (track servo OFF)
b (track servo ON)

b (track servo OFF)
a (track servo ON)

When JF, JRor TS OFF command is effective, jump brake
does not operate.

B L2u9426 0021754 TE3 WA

AL




MITSUBISHI SOUND PROCESSOR ICs

- M51564P

OPTICAL PICKUP SERVO CONTROL

TRACK function table
INPUT ..
Data OUTPUT (SW position)
Command| D3 D2 TS1 SW TS2 SW JF SW  JUR SW
TSOFF [ 0 O | a(servo ON)  a(servo OFF) b b
TSON [ O a(servo ON)  b(servo ON) b b
JF 1 O | b{servo OFF) b(servo ON) a(JF ON) b
JR 1 -1 | b(servo OFF) b(servo ON) b a(JR ON)
SLIDE function table
'NPUTData OUTPUT (SW position)
Command| D1 Do SS SW SF SW SR SwW
SSOFF [ 0 O | a(servo OFF) b b
SS ON 0 b(servo ON) b b
SF 1 0 | a(servo OFF) a(SF ON) b
SR 1 1 | a(servo OFF) b a(SR ON)

Direct command function

JPT signal

During jump of a track and the like operation, two serial data
transfers can be omitted so as to decrease delay in
microcomputer processing time.

JP1 is normally “1”. Switching to JPT = “0" when TC
(Data OUT) signal = “ 1 "causes the logic controller to
automatically inverse the Jump polarity (JF>JR and JR—
JP).

If JPT is changed from “Q” to “1”
one-track jump (after given time Ta), JF and JR are
automatically ended, thus turning TS and SS on.

upon completion of

JP1 signal truth table

JumpT. for
ump T. ACT waveform KICK PULSE (JF or JR)

—
TS OUT—I—— LS

L

BRAKE
PULSE

T TRACK2 Mode (0010-Ds D2 D1 Do) (QUTPUT)
(INPUT) TRACK (D3 D2) SLIDE (D1 Do)
00 01 10 11 00 01 10 1
1 TSOFF] TSON | JF JR SSOFF | SSON | SF SR
0 TSOFF! TSON | JR JF SSOFF| SSON | SF SR
i TSOFF| TSON | TSON [ TSON | SSON [ SSON | SF SR

Note 6. If JPT = “1* command is input when TS is OFF (00T1000XX), TS and SS are not turned on.
7.1f TS and SS are turned on when JPT = “1", TS and SS are kept ON until the subsequent TRACK2 mode command arrives.

T-HLD _
Is the direct control terminal of TS1 SW

T-HLD | Function (QUTPUT)
1 TS1 SW =QPEN
0 Logic control
command prevails

When BRAKE TS is off, however, the logic command prevails
for TS1 SW.

B L2u4982k 0021755 97T WA
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MITSUBISHI SOUND PROCESSOR ICs

M51564P

OPTICAL PICKUP SERVO CONTROL

Logic output function

Data out

This is switched by changing the serial command mode (see
the Serial Command Function Table).

Data output corresponds to the serial command mode sent
last.

(nTC

Outputs TC signals latching MR signals at the edge (rise or
fall) of TC Det output TC.

TC= “0" during reset.

(W) SHOCK ouT

Outputs SHOCK Det signals (SHOCK QUT).

Data out output correspondence table TC truth table
Data OUT signal name| Serial command mode (INPUT) INPUT OUTPUT
(1) { FS ON FOCUS (O00OXXXX) MR TC TC
)| Tc TRACK2 (0010XXXX) 1 tord 1
TRACKT A (0001XXXX) 0 torl 0
() | SHOCK TRACKT B (0011XXXX)
HFD

(1)FS ON With MR signals (MR= “0" when HF signals are normal) of

When HF OK terminal @ input= “1" and when FS SW= “a"
(servo ON), this outputs FS OK = *1",

FS OK truth table

INPUT
HF OK FS S¥ position
0 b(servo QFF)
1 b(servo OFF)
0 a(servo ON)
1 a(servo ON)

OuUTPUT
FS OK

—- O OO

While FS OK = “0", the following hold regardless of the
command state :

TS2 SW= “a" (servo OFF)

SS SW= “a” (servo OFF)

the pre-amplifiers (M51563P, M51567P, M51599FP) input to
MR, this outputs HFD = “1":
® During track jump
® During HF signal missing part detection
(MR signal : MR= “1™).

Jump flag

Outputs “1" when the serial command is TS OFF, JF. JR,
and BRAKE, and “0" in other conditions.

B L24982b 0021756 836 WE
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MITSUBISHI SOUND PROCESSOR ICs

M51564P

OPTICAL PICKUP SERVO CONTROL

TEST CIRCUIT

1k A1 H
ATk @ 29)
sw7] swe 8 O
%] [5] [ [9] [22] [o1] ool Poe]
3 2
g S b<a 1
g ! TS1SW
& ]
& &3 san 75 b3 bj’%b G b)Lc%b 505
~ o
é ,5‘7 aT.‘Q al & aTga LaT% aI&%a %
=
<
250A J5uA
SuA PR SuA 25u 25uA 25pA
? 2222
133333233333
PHEERPRPRPES55865
N {1144 14119411
S 7 Vec 20k 20k
T > LOGIC CONTROL
%
>
13 1s
[ f k ] ™
6

Units Resistance : Q
Capacitance : F
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MITSUBISHI SOUND PROCESSOR ICs

M51564P

OPTICAL PICKUP SERVO CONTROL

TYPICAL CHARACTERISTICS
— POSITIVE AND NEGATIVE CIRCUIT
THERMAL DERATING uZ.l CURRENT VS, SUPPLY VOLTAGE
1000 T +30 —————y
" 14 NO SIGNAL RESET
= [+
£ s00 =
& 3~
€<
E: et
< =8 +20
o N e v
@D 400 M, N cC
@ ~N Qg i
o ~— ...§: Z .‘3 = \/EE
280 f=g==a=== S
& 200 . g /
z ] < -1
o > .
a < w
e >
0 Z 10
0 25 50 75 100 125 z 0 2 4 6 +8 <*10
AMBIENT TEMPERATURE Ta (*C) T SUPPLY VOLTAGE Vce, Vee (V)
S JF, JR TS AMPLIFIER OUTPUT VOLTAGE
FSR CURRENT @, © V8. SUPPLY VOLTAGE ~ VS. SUPPLY VOLTAGE
w
+50 B 25
S
-
/] O
s £20
3 %0 v > JF TS ANPLIFIER OUTPUT
2 / / = POSITIVE VOLTAGE)
~ %30 Lo E  *15 |
z FSR CURRENTO 1~ 3
E 7 o
T 420 FSR CURRENT @ I +10 2 JR TS AMPLIFIER OUTPUT-
e // = A (NEGATIVE VOLTAGE)
a
£ 110 Za 2 +05
w
—
+0 o +0
+2 £3  +4 15 6 7 5 2 £3  *4 +5 26 +7
SUPPLY VOLTAGE (V) 5 SUPPLY VOLTAGE (V)
SF, SR OUTPUT VOLTAGE CLOSED LOOP VOLTAGE GAIN
VS. SUPPLY VOLTAGE o VS. SUPPLY VOLTAGE
=5 c 4 Vi=-10d8n(FS, TE, TS, S AMPLIFIER)
o~ 4] i== , 1B, 19,
> > -
< 0] f=1kHz
W +4 L ,/ =
Q SF OUTPUT VOLTAGE “ 2
s (POSITIVE VOLTAGE) S |
| FS AMPLIFIER
D 3 w Al
> (2 i
= SF QUTPUT VOLTAGE £ 20 |
2 .o T GeshTIvE voLTAGD)| 3 55 WPLIFIER
E * /' > T 1]
3 . —ATS MPLIFIER
Q 10
% *1 9 NG S |
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[%p] wl
+0 8 o | |
2  £3 4 15 6 =7 a 0 2 4 26 8 =10

SUPPLY VOLTAGE (V) SUPPLY VOLTAGE Vcc (V)
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MITSUBISHI SOUND PROCESSOR ICs
M51564P

OPTICAL PICKUP SERVO CONTROL

OFFSET VOLTAGE Voffset (mV)

OFFSET VOLTAGE VS,
. AMBIENT TEMPERATURE
:‘s’g VoG, Ve S5V
\\
140 —— —
120 FS
100
80
60
40
TS
20 SS_y/
|
°| | TE
- 20 1

-20 O 20 40 60 80
AMBIENT TEMPERATURE Ta ()

SF, SR OUTPUT VOLTAGE
VS. SUPPLY VOLTAGE

JF, JR TS AMPLIFIER OUTPUT VOLTAGE (V)

JF, JR TS AMPLIFIER OUTPUT
VS. AMBIENT TEMPERATURE

+ 2 T 1
Veo, Vee =+ 5V

4

1 JF 15 AMPLIFIER
+ .

JR TS AMPLIFIER

-50-25 0 25 50 75 100
AMBIENT TEMPERATURE Ta (0)

FG, TG1, TG2 SW PIN CURRENT
VS. AMBIENT TEMPERATURE

, VEE = * 5V | SF(POSITIVE VOLTASE) Vee, Vee = + BV |

SEON M bl B2 162 Sw
w | ] SRONEGATIVE VOLTAGE) ~
= < FG'SW
H E 10 L/ ]
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> 2 zZ
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. & 3
35 C 05
o 1 Z
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- |
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+0 0 ! ] |
-50-25 0 25 50 75 100 -60-25 0 25 50 75 100
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CLOSED LOOP VOLTAGE GAIN
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&
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&
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MITSUBISHI SOUND PROCESSOR ICs

M51564P

OPTICAL PICKUP SERVO CONTROL

APPLICATION EXAMPLE (Vcc = + 5V, Vee = - 5V)

10k
¢—'V¥'\/—¢ -5V
M51563P FE
PRE AMP N TE 10k
5
10k +5v
ICURRENT REFERENCE vce |38
600 25uA FSR1 SW 25HA |-ret 4Tk
/ P O 35 +
18 720 a bl 1k C-FSR 22u
FSR2 SwW 34 s +5v
r:SSR v bwk 0.22 SOk
ax b ¥ FG iy
-0 }—‘VV\# 10k
FG SW A E_' 22k 10k
FZC Det F5®
QQ 32|—— -5v
3% 0124

3%
SIGNAL PROCESSING — [ J2700
M50a22P | Fsre-3 FSR Dot -
T-HLD _jg oW Vth=+05v FSR IN
DAT/L | ~F5 SW 10k To FS Act
MICROCOMPUTER out| | o] 0.01u
S T E =>TS1 SW e TE® ’—J?
& - 3 g [Tersw
SR o TSz sw
s R =162 sw
MSO = uorsw

~JR SwW
=SS Sw
|-~SF SwW
|~ SR SW

HE

vee

20k

20k

~

T E L L EE T

1
[4,]
<

To SL MOT
Units Resistance: Q
Capacitance: F

Note 8. Vth and current values are those when the power source is + 5V.
Vith with the single —5V power source is used is about half that with =5V powaer source.
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