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*Refer to parts list on page 119.
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LVD-Z1

CONTROL

Stand by mode of POWER switch

When the power cord of this system is plugged
into an AC outlet, the STAND BY indicator lights up
regardless of the ON/QFF setting of the POWER
switch. This indicates that a small amount of
current is being supplied to the unit to back up the
mermory contents. This mode is referred to as the
Stand By mode. While the STAND BY indicator is
lit, the power of the system can be switched ON/

OFF from the remote control unit.

POWER key
STAND BY indicator

~—— Remuote control light sensor

Disc tray

Search keys =], (=]

SKIP keys [rea] , 3]

OPEN/CLOSE key (for CDs)

OPEN/CLOSE key (for LDs)

KEN/COD

Audio channel indicator ————

CX indicator
DISC indicator ﬁ

INTRO SCAN indicator

SPACE indicator

PROGRAM indicator

EDIT indicator
M-SHOT {Memory shot) indicator

STOP key (W]
PAUSE key [

PLAY key

L M-SHOT M-ETQP SINGLE

‘ena.;“faxe.;JED.T |aaroom |
3

[‘ RANDOM indicator
|

PLAY indicatar —J

PAUSE indicator
DIGITAL SOUND indicator ———

CHAPTER/TRACK display

3D Y/C SEPARATION indicator

TIME/FRAME display

SARSBT——— REPEAT indicator

M-STOP {Memory stop) indicator
SINGLE indicator

A B indicator

* Precautions when shipping or moving

When shipping or moving the LVD-Z1, please take the following

precautionary procedure:

1. Make sure that no discs are inside the machine, then press the

POWER key to turn on the power.

2. Confirm the display shows the following message.

3. Press the POWER key to turn off the power.

cHAR

no di5C




REMOTE CONTROL OPERATION

POWER key
| These four keys each have two separate functions. Use the OPEN/CLOSE key [A]
1142 switch to select which of these functions is to be per- 3D Y/C key
formed, and then press the key for the function. .
12 CHECK key 1/2 switch
. / i
Functions avaitable with ‘1" selected \ENWOO
REMOTE CONTROL |naT 4
- RC-LVD Z1 N
z VER
M-STOP i AEPEAT oISPLAY & ﬁ
TME Q AUDIO MONI ALTO DIGAL msroe 2o SPACE kE\j
L J : CHECK | CLEAR P. MODE

Functions available with 2" selected ¢ EAR key = (Play mode) key

]

MULTI SPEED key -

-
STILL/STEP key .
INTRO SCAN key i

RANDOM key %

EDIT key

Numeric keys

- [ ]F8]

FRAME/TIME key

SEARCH keys [« , 5% ‘%[ SKIP key
[raa], ]
STOP key ] PLAY key 2]
PAUSE key [11]
M-SHOT

{Memory shot) key
JOG MODE key/indicator
Shuttle ring

JOG dial

s f X

Medel name: RC-LVDZ1 (infrared signaling}




LVD-Z1

DISASSEMBLY FOR REPAIR

1. Removing the Front Panel

1. Remove the 7 screws (@), then remove the side

panel.

Disconnect the 2 connectars {(@)).

3. Remove the 10 screws (@), then remove the front
panel.

g

2. Removing the PCB Unit
. Remove the 14 screws (@), then remove the side
panel. '
Disconnect the 8 connectors (E)).
3. Remove the 33 screws {{)), then remove the PCB
unit.

—_

L

3. Removing the Tray

Removing the 2 hook of tray (@)}, then remove the
tray.




Ll el el

. Insert the screw driver into left side slit of mecha-

. Pull out the tray front-wards by hand (€)).

. How to Mount Tray

. How to Disassemble Pickup

DISASSEMBLY FOR REPAIR

How to Pull Tray Out by Hands

nism ass'y (€)).

Meet the slider boss with the groove of the tray

(10)8

Short the short land (D).
Disconnect the 1 connector ({E).
Remove the 1 screw ({B).
Remove the lod of pickup ({D).
Remove the pickup ().




BISC

LVD-Z1

BLOCK DIAG]

T. " (X32:1C31
) PICK UP 2.3MHz BPF CACOQZAM
Corsc N B : : ANALDG AUDIO N~
MOTOR “A®F smmz LeF : DE-MODULATOR l”,f’
\ ' (%32:1C3}
2.8MHz BPF cnooo;AM
TS ANALOG AUDIO r“h\‘
DE-MODULATOR l”,d' .
b
1.7MHz LPF 1X32:1C4) (X32:1CI00 1x32:1C10 {X32:1¢12)
CXD2500BQ SM5BI3APT SAAT350 TDAI547
\ AUTO EFM DIGITAL NOISE - 1-BIT
‘7 >f ASY OE~CORDER FILTER SHARER DAC
3~ I4MHz BPF
/ \ AUTO PLL
. ASY VIDED DEM
l- — e, e e st | e ....1
' ,' o - I
CONT F— — ——— - 35:C5)
I ) 2;L5504P IF IF 1H IH FIE
- I MEmol  fweEmo memo| Ivemo]  MEM
(X29:1¢20) DATA tl'.!;
T DET I SEPA LAY
TILT DE FTS SERVO | I
CONTROL
TILT IN.OUT — I KATI528 __| (X35:1C1)
[t VI NI CXDIITEQ
(X35:TC4)
| aoc aL DIGITAL
HAII529 ” 1 FIELD svuc COMB FIL
X38:1C4) (%353 1c5)
IC LABSID
— |
FOCUS
co1L (X2911C8)
HD49403NT
FOCUS ERROR °§5°R Toe
MOTO
CONTROL
A.8.¢.D —>— CONTROL [ T
! LOOP
FILTER
1 Q
TRACKING ERROR !
I
er— | I
S R e e
1C LAB5I0 MA
TRAGKING #-C
coIL
1 LABS5I0
LOADING
ZTILT su
MOTOR E REM — 2-C
1C LAGSIO I]
FEED
MOTOR L
D1SP
Disc $ PHASE DISC ERROR
MOTOR DRIVER -




LVD-Z1

IAGRAM

{©) AUDIO OUT L-ck

———©) AUDIO OUT R-ch

{0) AUDIO OUT L-ch

©) AUDIO OUT R-ch

i I OPTICAL ouT

l\ 23KHz LPF L 5
V DA o
23KHz LPF L - 5 MUTE
l/ \ o
{X35:1C1T) (X35:1C2} (%35 :IC20)
SUPER— |
ﬁ DAc I—Imposa I
DIGLTAL
FILTER .
1189) (%35:1C10) (X351C14) DAC SUPER- NoISE |
IMPOSE repucT1o8
(X353 1¢2) NI CEIH

(X29:1C11}

J sus FUNCT 10N
= | »lcom I = IKEYS ]

1X25:ICS)

FL
DISPLAY
L

COMP OUT




FLOW CHART FO

Tray open state

( PLAY key ON )
v

Close the tray and
move the loading
motor to the position
of TILT sensor

'

Pickup moves
inwards at LD switch
ON in high speed
mode

NO

F 3

1640rpm ?

Tracking servo : ON
Disc motor servo : ON

l VSENS

Pickup moves
outwards at LD
switch OFF in high
speed mode

100ms
servo lock

Feed servo : ON

cb/cov

r

LD

Focus : ON
acceleration
Dis¢ motor

Read 24 bit data

C
¢

Y

Read the Q code
for 100ms

(

Qcode ?

Search the CHART.0
disc distinction
Disc motor free run
if disc size is 20cm

[ Pickup moves
inwards in

middle speed.
i *On the way

{for 300ms} feed drive

stops when servo is

( 160ms WAIT unlocked. Then, feed

drive starts when
servo is locked J

Disc motor accelerate r
if disc size is 20cm f in TOC reading,
pickup jumps per

128 tracks inwards
¥ when it has

Pickup moves program area
inwards for 100ms ~
in middle speed

Search the CHART.0

TILT servo ON
Unclamp check
20 or 30cm




a

JISC STARTING

10

CD/CDV (?

Pickup moves
inwards for 640ms
in high speed

Y

Pickup moves
inwards

in middle speed

P

NO

>

b 4

DSENS=H?

YES

400ms WAIT }

4
Focus ON ]

Disc servo
acceleration

>

FG
DISC 1-1/2 turn?

TILT servo ON. )
Unclamp check.
\ Disc motor free run.

) A

Pickup moves
inwards at CD switch
ON in middle speed

( 64ms WAIT )

Tracking servo : ON
Disc servo : ON
(CLV-A)

Y

| Feed servo : ON |

v

Read the TOC
of pickup
*In TOC reading,
pickup jumps per
128 tracks inwards
when it has
program area.

L A

TILT servo : OFF

Pickup moves
outwards at
1028 tracks

cbv NO Search Track No.1

Pickup moves
outwards at
25 minutes in
middle speed

I

480ms WAIT

L 4
FG servo ON
{2496 rpm)

VSENS

Servo lock
is for 160ms.

YES

h J
( Disc servo ; ON )

o
r

Servo lock
is for 1sec ?

(Read 24 bit data)

Search 1st music of videc

-



TEST MODE

1. Setting the Test Mode
This microprocessor built in this unit can be put o
TEST MODE by the just short-circuitting the test pins 3

and 4 on X35-210 (B/2).

( POWER CN )

Are TEST pin YES

Inspection mode

shoy

NO

Y
( Size detection )

4

Track No. "00"
display
( STOP mode )

v

P-MODE, DOWN
| OPEN/CLOSE

INPUT KEY

TEST MODE key
processing

-

Y

oth Cm\YES

LD have been
inspecta

NO

( Size detection )

LD

CD e

CD inspection

P-MODE, DOWN
OPEN/CLOSE

CDinspection
mode key processing

A

LD inspection

INPUT KEY

P-MODE, DOWN
OPEN/CLOSE

LD inspection
mode key processing

!

1
Set mode
(Normal state)
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TEST MODE

2. Keys and Functions Valid in Test Mode

KEY Name Description Track No.
FOCUS SEMVE oo ON
PLAY TraCKING SEIVO eevrevveveverriesrssrisrse ON [>Lights
Feed S8MV0 ... ON
FOCUS SEMVO ..vvciiieriis e ON
PAUSE Tracking servo ..... ... OFF I ionts
Feed SEIVO w.cvveveveeeevcreeecraeenen . OFF
STOP Enters the STOP mode with the disc clamp.
SKIP UP FL All ON—— All OFF Video mute is OFF
L NORMAL <——_—| when FL is OFF.
SKIP DOWN Changes the mode (identification} and not open or close the tray.
aor P-MODE CD : TNo.=7 ~ play back LD : CHAPTER=27 ~ play back
Manual FWD Feed the pickup outwards
Manual RVS Feed the pickup inwards
CPEN/CLOSE | CPEN or CLOSE the tray. Changs to inspection mode,
SPACE or RANDOM | Change TILT 10 ON / OFF (ON : SPACE) [SPACE]
CD OPEN / CLOSE
+10 key or EDIT | Open the tray without changing the mode. v 1
Inspection mode
OPEN / CLOSE OPEN or CLOSE the tray. After CD and LD inspection mode,
change normal mode if press Open key.
1 KEY Still forward
2 KEY Still reverse
3KEY Multi-speed forward
4 KEY Multi-speed reverse
SKEY or FRAME / TIME| !n the playback mode, turn to stilt image {Frame No.10800).

* In the test mode, CHAP. and TNo., go ON.
* In inspection mode, CHAP. and TNo. go OFF.
* In inspection mode, mute output of serial data as follows.

MUTEON ........
MUTE OFF ......

.BUSY, DATA : High
.. BUSY, DATA : Low

* In inspection mode, the keys except the above table works normalty.
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CIRCUIT DESCRIPTION

1. Description of Components
1-1. ELECTRIC UNIT (X25-5080-11)

Ref No. Semi. name Use and Function Operation
IC1 pnPC78L.085) 3-terminal regulator +5V power supply control for sub p-com.
ic2 TA78DL0O5S 3-terminal regulator +5V power supply centrol for main pu-com.
IC3 pPC2405HF 3-terminal regulator +BV power supply control for video {digital).
IC4 PST529C Reset IC Generate the reset signal of sub p-com.
IC5 uPD75216ACW-WA4 | Sub pcom Communicates with main p-com and receives various keys
and remote control signals, drives FL.
o] 25A992 {F, E} Driver -30V power supply for sub y-com.
Q2,Q3 | DTC124ES, DTA124ES | Switch driver Turns ON/QFF Q4 and Q5 with power signals.
04,05 | 2SD13021(S, T} Switch driver Switch for FL heater. Turned OFF when power is turned OFF.
Q6 25C3248 Relay driver Turns ON/OFF relay with power signal.
Q11,12 | 28C3311A (G, R) FL grid current driver Driver to supply current to grid of FL.
Q13 DTC124ES Change of LED brightness Changes brightness of D25 with power signals.
(B) RD30ES (B2) 30V zener diode Reference of =30V power supply for sub p-com.
D2 RDS5.1ES (B2} 5.1V zener diode Reference of 24V for sub p-com.
D3 D3SBAZ0F03 Rectification diode Rectification of £16V power supply for disc motor drive.
D4 D3SBA20F03 Rectification dicde Rectification of +5V power supply for video (Digital).
D5 ~ D8 | S5688B Rectification dicde Rectification of =30V power supply for sub p-com.
09 ~ D12 | 556888 Rectification diode Rectification of +5V power supply for sub p-com.
D13 ~ D16 | Sb688B Rectification diode Rectification of +6Y power supply for main p-com.
D17 188133 For protection from inverse valtage | Prevention of inverse voltage in relay control signal.
D18, D19 | 155133 Countermeasure against line noise| Connected to chassis when GND of disc motor reaches +0.6V.
D21 RD8.2ES (B2) 8.2V zener dicde Generate the constant VPRE voltage.
D22 ~ D24) 185133 For protection from inverse current | Prevention of inverse current in control signal of sub p-com.
D25 B30-1290-05 LED POWER ON / STAND BY indicator.
D26 185133 For prevention of malfunction Prevention of malfunction at ¢hange of V LOCK MODE.

1-2. ELECTRIC UNIT {X25-5120-10)

Ref No. Semi. name Use and Function Operation

IC1(2/2) | BA10393 FG comparator Shape wave form of FG signal.

1C2 (1/4) | NJM2058D TILT comparator Generates TILT signal by comparing TILT PG IN and OUT.

I1C2 (2/4) | NJM2058D DSENS comparator Generates D SENS signal from TILT PD OUT signal.

IC2 (3/4) | NJM2058D TILT PD QUT amplifier Amplification of TILT PO OUT signal.

IC2 (4/4) | NJM2058D TILT PD IN amplifier Amplification of TILT PD IN signal.

IC3 {1/4) | NJM2058D FE amplifier Caiculates and amplifies (B+D) — {A+C) and generates FE signal,

IC3 (2/4) | NJM2058D 4D amplifier Calculates and amplifies A+B+C+D and generates 4D signal.

IC3 (3/4) | NJM2058D TE amplifier Calculates and amplifies F-E and generates TE signal.

IC3 {4/4) | NJM2058D TCONT comparator Compares level of TE and generates T count signal.
IC4 {1/3, X}| XRU4053B Change-over of FE balance | Changes CD and LD to each ather for FE balance adjustment according to AV signals.
IC4 (3/3, 2) | XRU40538 Change-over of APC LD Turn ON/OFF laser diode with LD ON signal.

ICE (2/2) | NJMAESED APC Control light emission of laser diode.

13
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CIRCUIT DESCRIPTION

1-3. CONTROL CIRCUIT UNIT (X29-2380-00}

Ref No. Semi. name Use and Function Operation
IC1 STA303A Disc motor {3-phase) driver | 3-phase switching operation for NPN Darlington transistor array.
IC2 STA302A 3-phase switching operation for PNP Darlington transistor array.
IC3{1/2) | NJM4560D-N Dist mator current sensing amplifier| Differsntial amplification of voltage at both ends of current sensing resistance (R1).
IC3{2/2) | NJM4560D-N Sensing of disc motor Compares output voltage of IC3 {1/2} to see if it is over limit value or not.
current limit value Uses triangular wave {15kiHz) as comparison voltage.
IC4 TAB413P 3-phase motor control Detects position with haole elernent in disc motor to control motor drivers
in order. Also contrels direction of rotation with F/R signal of IC8,
IC5 XRU4053B Video VCXO control sw Accurate LD reference master clock.
Selects contro! of disc motor with digital sound system or control
Change-over switch with video system according to control lines LOCKMUTE and AV of p-con.
for disc motor error Also generates control signals to change reference clock of video to VCXO
while motor is turning in digital sound system and to fixed oscillation
while motor is turning in video system,
IC6 {1/2) | NdM45B5D Disc mator phase Special phase compensation amplifier used
compensation AMP when motor is controlled by video system.
IC6 (2/2) | NJM45B6ED Phase compensation Used when motor is controlled by digital sound system.
arnplifier for VIDEQ VCXO
IC7 TCH081AP Phase comparator Phase comparator for control of disc moter used motor is controlied
by video system. Compares phases of Ref. H sync and Playback H sync.
IC8 HD49403NT Disc servo control Phase compensation amplifier of disc servo system - PWIM conversion
Accelerator and brake control - FC servo - Frequency division of clock for FTS,
IC9{1/2) | NJM4SBED Buffer amplifier Buffer amplifier of disc servo system.
IC9{2/2) | NIM4BBED Buffer amplifier Lowers impedance of 2.5V refergnce voltage for disc servo.
ICi0 PDOO11A 24-bit data decoder Reads 24-bit data.
IC11 M37451M8-1345P Main p-com Controls main functions of mechanical control etc.
IC12 TA78055 3-terminal regulator Stabilized power supply for control of +5V disc motor.
1C13{1/2) | NJM4BB5D +5V stabilized power supply | For FTS control.
1C13{2/2} | NJM45650 ~BV power supply control For FTS contre!.
IC14{1/2} | TAS410AK Tracking actuater driver Voltage amplification for tracking actuator.
IC14 (2/2} | TAB4A10AK Feed motor driver Voltage amplification for feed.
IC15 (1/2) | TA7272P Loading motor driver Voltage amplification for loading and tilting.
IC15 (2/2) | TA7272P Focus actuator driver Veltage amplification for focus actuator,
IC16 {1/2) | NIM4SBED Buffer amplifier Buffer for pulse cutput of track jump and scan brake.
IC16 (2/2) | NJM4BBED Subtractor Subtracts track jump and scan brake pulse from actuator dispiacement senging wave form.
1IC17 (1/2) | NJMABESD Buffer amplifier Buffer for focus error,
IC17 (2/2) | NJM45BBED Buffer amplifier Buffer for tracking error.
ic18 NJM4565D Window comparator Converts output of IC16 {1/2).
(Displacement of actuator, Jump pulse/Brake puise} into pulse wave form.
1C19{1/2) | NJM4EBSD Positive phase amplifier For defect sensing.
1C19 (2/2) | NJM4565D Phase compensation amplifier | Amplification and phase compensation of 4D signal,
IC20 HA11529 FTS servo control For servo control of focus, tracking, slider, and tilting.
1 28C3311A{(Q, R) Voltage conversion Converts PWM wave form for disc motor control from +5.0V into £16V.,
(G2, Q3, Q4| 28A1309A (Q, R) Voltage shift For control of disc motor driver.
Converts +5V into -+16Y to switch driver on minus side. )
Q5 2SA1309A (Q, R Voltage conversion Converts PWM wave form for disc motor control from +5.0V into £16V.
Q6 2504064 Switch Switches drive voltage of disc motor with PWM.
Q7 25C3311A(Q, R) Voltage conversion Cenverts PWM wave form for disc motor control from +5.0V into +16V.
Qs 2SAT309A (Q, R} Muting Prevents disc motor from running away when power is turned ON/OFF.
Q9 DTC124ES Muting Fixes motor return error to 2.5V and stops denying metor return error when CD is played.
Q1o 25C3311A(Q, R} Inverter Inverts clock for transfer of system data.

—



CIRCUIT DESCRIPTION

Ref No. Semi. name Use and Function Operation
an 25C3311A(Q, R} Clarmper DC clamp of triangular wave for PWM conversion.
Q12 DTC124ES Muting Fixes motor error signal for LD to 2.6V when CD is played.
Q13 DTC124ES Disc servo phase compen- Changes phase compensation constant in CDV mode.
sation change-over switch
Q14 25A1309A {Q, R} Buffer Buffer for generation of triangular wave
for PWM conversion from reference horizontal synchronizing signal.
Q15 28C3311A(Q, R) Switch Switch to lower disc serve gain when CD is played.
Q20 DTC124ES Inverter Inverts played horizontal synchronizing signa! for [C10.
a1 DTC124ES Inverter Inversion of relay control signal for audio muting.
Q22 DTA124ES Buffer Buffer of relay control signal for audio muting.
Q23 DTA124ES Buffer Buffer of control signal for FM sound muting.
Q24 ZSK183 (L, M) Switch Fixes video system disc motor errer signal to 2.5V
when disc motor is controlled by digital sound systam.
Q25 DTA124ES Inverter and veoltage shift Inversion of photo sensor output for TILT position sensing
and voltage conversion into +5Y.
Q3o 250882 Veltage control Voltage control of +5V stabilized power supply for FTS.
a1 258772 Voltage control Veltage control of —16V stabilized power supply for actuator driver.
a3z 258772 Voltage control Voltage control of -5V stabilized power supply for FTS.
(33 250882 Voltage control Veltage control of +15V stabilized power supply for actuator driver.
Qa0 DTAT24ES Switch Turned ON when tray is closed to apply negative voltage to loading motor.
Q41 DTC124ES Inverter Inverts cutput of CD OPEN SW,
Q42 DTC124ES Switch Turned ON when tray is opened to apply positive voltage to loading motor.
Q43 DTA124ES Inverter Inversion of tray open control signal.
Qa4 25K163 (L, M) Switch Turned ON/OFF with reset signals to prevent actuator
from operating abnormally and limit focus actuator drive voltage.
Q45 DTC124ES Switch Turned OFF when switch to turn ON/OFF Q44 is reset.
Q47 DTA124ES Switch Switch to turn ON/OFF Q48, voltage shift.
Q48 25K163 (L, M) Switch Switch for feed servo gain change-over.
Turned ON with inside CD SW to lower servo gain.
Q49 DTA124ES Switch Switch to turn ON/OFF 50, turnad ON when tray is projected from CD OPEN SW.[
Q50 25K163{L, M) Switch Turned ON when tray is projected from CD OPEN SW te give time
constant to loading motor drive voltage, Effective only when tray is closed.
(51, Qb2 | 25C3940A (R, 8) Two-way switch Turned OFF when tray is projected to end to open loading motor.
Q53 DTA124ES Switch Switch to turn ON/OFF Q51 and 52, voltage shift.
Q54 DTC124ES Inverter Inverter to operate Q53.
Q59 DTA124ES Switch Turned ON when LD is played to keep defect circuit turned OFF.
Qo 25K163 (L, M) Sample hold For defect circuit, turned OFF at position of flaw to hold tracking error.
Q81 DTC124ES Muting Keeps stopper mode (search} turned OFF when CD is played.
Q62 DTC124ES Muting Keeps focus gain control circuit turned OFF
when CD or LD is played (Turned on at this time}.
Q64 25K183 {L, M) Switch Turned ON/OFF with reset signal when power is applied to prevent actuator]
from operating abnormally and limit tracking actuator drive voitage.
D1 ~D3 | RK36 Protection from inverse Protaction of drive transistor from inverse electromotive force of motor.
electromotive force of motor
D4 RK36 Regeneration of inverse Flywheel diode to send back power generated by motor and inverse
electromotive force electrornotive force of L1 to power supply when Q6 is turned OFF.
D5 158133 Switch Turmed ON when current of dise mofor reaches 2A
to turn OFF Q6 to protect devices from ever-current.
Dg RDB.BES (B2) Voitage shift Shifts +16Y source voltage when power supply is turned OFF.
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CIRCUIT DESCRIPTION

Ref No. Semi. name Use and Function QOperation
D7,08 [188133 Clamp Clamps rmotor return error voltage to -0.6V when it drops below -0.8 V,
and to 5.8V when it exceeds +5.6V.

D9 185133 Switch Turned ON while tray is opening to prevent switch of QB0 from waorking.
D10 158133 Switch Turned ON when power supply is turned OFF to turn ON Q8 to mute motor control
D11 156133 Switch Turned ON when power supply is turned ON to turn ON Q8 to mute motor controf.
D12 156133 Switch Turned ON when Vsync comes near before TBC and Vsync after TBC to turn OFF disc serve.
Di3 158133 Voltage shift For clamp voltage adjustment of triangular wave for PWM.

Di4 185133 Rectification When triangular wave for PWM is generated from reference horizontal
synchronizing signal, this element is turned ON, positive side in CD mode
to ¢change inclination of triangular wave.

D15, D16 | 188133 For protection from static Either is turned ON to release noise when potential difference
electricity and line noise between GND and chassis of p-com exceeds 0.6V.

D17 RD5.1ES {B2) Generation of reference voliage | For -5V stabilized power supply of dise motor system.

Dt8 RD1SES {B2) Generation of reference voltage | For <15V stabilized power supply for actuator drive.

Di9 RD15ES {B2) Generaticn of reference valtage | For +15V stabifized power supply for actuator drive.

D20 RD5.1ES {B2) Generation of reference voltage | Generation of reference voltage of 5V tracking stabilized power supply for FTS.
D21 RD5.6ES (B2} Voltage shift Control transistor and base voltage shift of -5V stabilized power supply for FTS.
D22 RD5.6ES {B2} Voltage shift Control transistor and base voltage shift of +5V stabilized power supply for FTS.

D23 ~ D26| 556888 Rectification For £8Y power supply for FTS.

D31 185133 Switch Turned on when tray is ¢losed from a point exceeding CD OPEN SW
to give time constant to motor drive voltage,

D32, D33 1 185133 OR circuit Logic circuit to detect time when tray is fully pulled out.

D35 1588133 Switch Turned ON when pickup is out of CD SW to turn off Q48.

D36 188133 Switch Turned ON when tray is opened exceeding CD OPEN SW
and it is not being closed to turn OFF Q50,

D37 18S133 Rectification Rectification of 4D signal.

1-4. Signal processor unit {(X32-2350-00)

Ref No. Semi. name Use and Function Operation
Asymmetry, change and Shapes and asymmetries digital sound wave form. Changes RF signais of LD and CD
1C1 TC74HCO0AP shaping of wave form {1/5, 2/8, 3/5) according to command {AM) of w-com.
of RF signals of LD to CD Transfers signals (4/5) only when focus is locked by command of pi-com {FOK.
IC2 NJMABEED BC detecting amplifier Controls DC elements. Takes difference between input
and output of ICl {4/5). (Works as difference amgplifier)
IC3 CAQQ0Z2AM FM audio demodulation ¢ Limiting amplifier, ¢ Detector (Fhase delay type), * Mute
* Drop-out detection and correction, * CX-NR decading, ¢ Change-over of L/R
* Replay of bit clock, » Demodulation of EFM data
ICa CXD2500B0O Digital signal processing * Protection of EFM frame and sync signals, * Demodulation of sub code
* Error correction, ¢ Control of disc and servo
IC5 (1/2) | NJM4565D Buffer For servo control signal of CD disc motor.
IC8{2/2) | NJM4565D Phase compensation Phase compensation and amplification of servo control signal
and amplification of LD disc motor.
ICB NJM45650 FM audio amplifier {L, R) Amplifies output of 1C3 (Analog sound),
IC7, 1C8 | NJM4565L Error amplifier of stabilized 142 is for +5V, and 2/2 for -5V.
IC8 NJM4E65L power supply 1/2 is for +8V, and 2/2 for -8V.
IC10 SMB813APT Digital filter 8-time over sampling,
IC11 SAAT350 Bit-stream D/A convarter Converts muiti-bit input data from digital filter into PDM signal with tertiary noise shaper.
IC12 TDA1547 Switched capacitor D/A converter | Converts PDM signal into analog signal.
IC13 (1/2) | NJMB532D Lech difference amplifier Filtrates and replay positive and negative phase outputs of IC12 through differential circuit.
1C13 (2/2) | NJMB532D Lch buffer Qutput buffer.
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CIRCUIT DESCRIPTION

Ref No. Semi. name Use and Function Operation
1C14 {1/2} | NJMBB32D Rch difference amplifier Filtrates and replay pasitive and negative phase autputs of IC12 through differential circuit,
IC14 (2/2) | NJMB532D Rch buffer Qutput buffer.
IC156 NJMB532D Leh LPF Filtrates replayed audio signals, tertiary LPF.
1C18 NJMBES32D Rch LPF Filtrates replayed audio signals, tertiary LPF.
o1 25C3311A{Q, R) Buffer Buffer bafore RF amplifier.
Q2 25C1923 (R, O} For RP signal amplification Amplifies LD-RF sound signal passed through filter.
a3 25C331MA G, R) Buffer Lowers output impedance of RF amplifier.
Q4 25C3311A{Q, R) For muting LD-RF signal Cuts LD-RF in CD mode.
Q5 ~Q7 | 25C3311A1{Q, R Phase compensation and Phase compensation and amplification of LD-RF signal.
amplification of LD-RF signai
Q8 ~Q10 | 2SA1309A (Q, R} Phase compensation and Phase compensation and amgplification of CD-RF signal.
2ZSC331M1A(Q, R amplification of CD-RF signal
13 DTA124ES For muting LD-RF signal Cuts LD-RF in CD mode.
Q14 DTC124ES For change of RF signals inverter for change-over between LD-RF and CD-RF.
Q15 DTC124ES For muting RF signal Cuts RF signal when not focused.
Q16 DTA124ES CLOCK switch Change-cver SOCK input of signal processing IC according to command of p-com [CLKSW}.
Q17 DTA124ES Inverter for EMPH Inverts EMPH signal {61pin of (C4].
Q20 285A1535A Control transistor Controls stabilization of voltage of -5V power supply.
Q21 28C3944A Control transistor Controls stabilization of voltage of +5V power supply.
Q22 25A153BA Control transistor Controls stabilization of voltage of —8Y power supply.
Q23 25C3944A Control transistor Controls stahilization of voltage of +8V power supply.
Q24 25A954 (L, K) Control transistor Controls stabilization of voltage of -5V power supply.
Q25 2SC2003 (L, K} Control transistor Controls stabilization of voltage of +5Y power supply.
Q26, Q37 | 25K709 {BL, Vi FET for oscillation Q26 is for VCXO, and Q31 for fixed oscillation.
Q28, Q28 | 25K709 {BL, V) Buffer for oscillation Q28 is for VCXO, and Q29 for fixed oscillation.
Q32 2SA1309A(Q, R) Switch for changing oscillation | For turning ON/OFF VCXO.
Q33 2SA1309A (Q, R) Switch and inverter For turning ON/OFF fixed oscillation.
Q34 DTC124ES for changing oscillation
Q36 25C3311A(Q, R Switch Change-over switch for relay K1.
Q37 25K163 {N) Constant current Stabilizes current flowing in K1.
038 2SC3311A(Q, R) Switch and inverter Change-over switch and inverter for relay X2.
Q39 2SK163 (N) Constant current Stabilizes current flowing in K2¢
Q40 28C3311A(Q, R Switch Change-over switch and inverter for relay K3.
Q41 25K163 {N) Constant current Stabilizes current flowing in K3.
Q42, Q43 | DTC124ES, DTA124ES Switch and inverter Change-over switch and inverter for relay K2,
Q44, Q45 | DIC124ES, DTA124ES Switch and inverter Switch to cut input AF signal of IC for FM demedulation and VCO error signal in digital mode
Q46 25A1309A (Q, R) Cuts power for IC3 in digital mode to turn OFF analog circuit.
Q47 DTA124ES Switch and inverter Q46 is for +5V, and Q48 is for —BV 1o invert D/A signal of Q47.
Q43 28C3311A(Q, R) All of Q46, Q47, and Q48 are turned OFF in digital mode.
D1 ~ D8 | ERAD81-004 Rectification dicde D1 ~ D4 are bridge rectification of AC voltage for =8V power supply.
D5 ~ D8 are bridge rectification of AC voltage for 5V power supply.
D10 RD5.1JS (B2) Reference voltage Zener diode to control stabilization of power supply.
D13, D16 | RD8.2JS (B2) D10 and D16 are for -5V, and D13 for -8V.
D11, D12 | RD5.1JS (B2) Voltage shift Shifts output voltage of error amplifier of £5V power supply.
D14, D15 | RD8.2JS (B2) Voltage shift Shifts output voltage of error amplifier of £8Y power supply.
D17, D18 | RD5.1JS {B2) Voltage shift Shifts output voltage of arror amplifier of £5Y power supply.
D22 ~D24| 155133 For protection of transistor Prevents overcurrent from flowing in transistor because of inverse
electromotive force when K1 ~ K3 are turned OFF.
D27 18V147 For changing frequancy Variable capacity diode to change frequency of VCXO with error voltage.
028 ~D30( 155133 For isolation of power supply | Separates power supply of p-com from power supply of IC3.
D31 158133 Switch Isolates VCOE signal from digital replay mode.
D32 155133 Switch Prevent RF signal from being input to FM demodulaticn IC in digital replay mode,
D33, D34 | 155133 For changing oscillation Eliminates effects of side turned QFF when in VCXO and fixed oscillation modes.
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CIRCUIT DESCRIPTION

1-5. Video circuit unit (X35-2100-00)

Ref No. Semi. name Use and Function Operation
IC1 TC74HCUO4AP HEX inverter Amplification of RF signal.
IC2 (1/2) | NJM45B5D Difference amplifier Shaping of RF signal wave form
I1C2 (2/2) | NJMABBED Not use
1C3 YM3558 Demodulator Dernodulation of video signal.
1C4 HA11628 Drop-out compensation Drop-out sensing and compensation switch. Separation of synchronous DATA.
IC5 CXL5504P 1H delay For drop-out compensation. 1H delay of video signal.
IC6 LVA519S Separation of synchronization| Separation of synchronization for TBC,
IC7 TC74HCUO4AP HEX inverter VCO
IC8 TC74AHCUQ4AP HEX inverter Buffer for LOCK1 and 1.OCK2 signal. OR operation.
IC10 XRU40538B Analog switch Digital TBC. Comparison of burst phase. Sensing of burst signal.
IC17 (1/2) | NJM4565D Subtraction amplifier Subtraction amplifier of burst phase comparison output.
1C11 12/2) | NJM4565D Buffer amplifier Compensation of burst error, holding, buffer, and phase
IC12 XRU4053B Analog switch H, burst, change-over switch, burst error sampling pulse.
IC13{1/2) | NJM4565D Buffer amplifier Buffer for sensing burst and amplitude.
IC13{2/2) | NJM4EBED Buffer amplifier Buffer for holding burst and amplitude.
1C14 {1/2} | NJM4565D Subtraction amplifier Subtraction amplifier of H phase comparison cutput.
IC14 {2/2) § NJM45BBED Buffer amplifier Buifer amplifier for burst and signal,
IC15 {1/2} | NJM456ED Addition amplifier Addition of burst, H, and error signal
IC15 {2/2) | Not use
IC16 TC74HC123AP Dual mons-multi vibrator Generates pulses 1o detect burst and phase shift,
IC17 TC7AHC74AP F.F Detects burst and phase shift.
1C21 MB0554-2705P Superimpose Gray pack. Generation of characters. Y signal superimpose.
IC22 MM1108XS Separation of synchronization| Separation of synchronization for superimpose.
IC23 XRU4053B Analog switch C signal mute and superimpose.
1C24 (1/2) | NJM4565D Inverting amplifier Noise canceller, Noise limit voltage output (),
1C24 (2/2) | NJM4588BD Buffer amplifier Noise canceller. Noise limit voltage output {+).
IC25 TC74HC123AP Dual mong-multi vibrator Inverts H and V signals. Remove V signal noise.
1C26 {1/2) | NJM4565D Inverting amplifier Power supply control (=),
IC26 {2/2) | NJM45B50 Inverting amplifier Power supply control (+}.
Q1 ~ Q3 | 28C1923 (R, O) Difference amplifier RF signal amplifier
25C3311A 1Q, R)
Q4 28A1309A{Q, R) Constant voltage power supply | For {C3.
Q5 2S8C3311A{Q, R) Buffer amplifier Buffer amplifier for LPF,
Qe 25C3311A{Q, R) Buffer amplifier Buffer amplifier of video amplitude adjustment circuit.
Q7 2SC3311A{Q, R) Buffer amplifier Buifer amplifier for de-emphasis.
a8 DTCi24ES Switch Changes RF amplifier equalizer.
Qg 25C3311A {Q, R) Constant voltage power supply | For clamping video signals.
Q10 ~Q12| 25C1923 (R, O} Difference amplifier Video amplifier.
25C3311A(Q, R}
Q13 28C33MA L, R) Inverting amplifier Inverting amplifier for 1H delay signal.
Q14 28C3311AQ, R) Buffer amplifier Buffer amplifier for LPF.
Q15, Q16 | 25C1923 (R, ©) Limiter amplifier Amplification of 3.568MHz signal.
Q17, Q18 [ 25C1923 (R, O) Limiter amplifier Amplification of RF signal.
Q19 25A1309A (Q, R) Buffer amplifier For 3.58MHz signal.
Q20, Q21 | 28C3311A(Q, R} Buffer amplifier For 3.58MHz signal.
Q22 28C3311A(Q, R} Buffer amplifier For RF signal,
Q23 28A1309A (Q, R Fitter For video signal.
Q25 25C3311A(Q, R} Switch Change-over of TBC error signal.
Q31 25C3311A(Q, R} Buffer amplifier For Y signal.
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CIRCUIT DESCRIPTION

Ref No. Semi. name Use and Function Operation
Q32 2SA1302A (Q, R} Buffer amplifier For Y signal.
Q33 2S5A1302A (Q, R) Buffer amplifier For C signal.
Q34 DTC124ES Switch Y signal mute.
Q35 25C3311A(Q, R} Buffer amplifier For Y signal.
Q36 25C3311A(Q, R Buiter ampilifier For LPF.

37, Q38 | 25C1923 (R, O} Limiter amplifier Noise canceller and noise amplifier,
Q3¢9 25C1923 (R, O} Addition amplifier Inversion of noise canceller and addition of noise.
Q40 28C3311A (Q, R} Filter LPF for noise canceller.

Q41 2SC331MA(Q, R) Buffer For Y and C additicn.

Q43 28C1823 (R, O) Positive phase amplifier For C signal.

Q44 2SC3311A1{Q, R) Filter LPF for C signal.

Q45 25C1923 (R, O) Addition amplifier For Y and C addition.

Q48 25A1309A1Q, R) Buffer amplifier Composite signal output buffer.
Q47 2SC3311AQ, R) Buffer amplifier Composite signal output buffer.
Q48 28C3311A{Q, R) Buffer amplifier C signal output buffer.

Q49 2SAT1309A{Q, R) Buffer amplifier Y signal output buffer,

Q50 28C3311A1{Q, R Buffer amplifier Y signal output buffer.

Q51 DTC124ES Switch Change of noise cancel level,
Q52 2502012 Buffer amplifier +BV power supply.

Q53 28B1376 Buffer amplifier -5V power supply.

Qb4 25K163 {L, M) Constant current power supply | Bias current supply for Q52.

1-6. Video unit : Digital {X35-2110-00)

Ref No. Semi. name Use and Function Operation
IC1 CXD1176Q A/D converter AD conversion of video signal. Sampling CLK is 4fse.
IC2 CXD1177Q D/A converter D/A conversion of video signal. Samgling CLK is 8fsc,
IC3 TC7S04F Inverter Inversion of PB 4fsc (4sc of TBC) signal.
IC4 KAGO3 TBC control TBC control and video field synchronizer.,
ICB, IC6 | CXK1208M Field memory Field memory for field synchronizer,
IC7,1C8 | MN47608 Line memory 1H line memeory for 3-ine Y/C separation,
ICo KAGO4 3L Y/C separation Logical com filter for 3 line Y/C separation.
IC10 KAGO5 3L Y/C separation 3-dimensional Y/C separation.
IC11 ~1C13| TMS4C1070B-30N Frame memory 1-frame memory for 3-dimensional Y/C separation.
1C14 KAMOT CNR Frame cyclic digital coler noise reduction.
IC15, IC16| HMB3051FP-45 Frarme memory 1-frame memeory for CNR.
IC17 KANQ BPF Band pass filter for color signal. Over-sampling of brightness signal.
Sampling CLK is 8fsc.
IC18 TC74HCUQ4AF VCXO

YCXO for reference 8fsc (28.63636 MHz)
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CIRCUIT DESCRIPTION

2. Main [L-com : M37451M8-134SP {IC11, X29-2380)
2-1. Pin connection

2-2. Pin function

TMUTE
RMUTE

NC ——] 31 34
Vss (GND) —132 33

SLATCH +—— 1 ./ 64 +BV
SCLK «— 2 63 GND
SDATA «— 3 62 +5V
SUBQ —» 4 61— 3pH
JUMP «— 5 60 |—» TCONTSW
REFH/TCONT - & 59 jJ— FG
STB «—{ 7 58 f&—- FOK
TXRX «—| 8 57 je— FIELD
ATN «— 9 66 }—» CNRSW
ACK —» 10 55—+ LASER
STBS «—] 11 54— LD
ACKS —l12 O 53} EQ
D3 «»13 @ 52— oscseL
D2 «—»14 ™ 51— LOCKMUTE
D1« 15 ; 50 {—» WRITE
D0 «—»] 16 s 9}—» 3DL
CLKSW «—J17 = 48je— CDSW
AT {18 B 47}e— IOSW
LOCK —»{19 M 46 J«— OPENSW
VSENS —] 20 “E‘ 45 |«— CLOSESW
DSENS —»{ 21 44 fe— TILTOUT
“SCOR —»| 22 43 J+— CDOPEN
VSYNC —» 23 42 +—» OPEN
REQS +—»{ 24 41 §+—» TLOSE
NC — |25 40 }—» TILTOFF
NC — 26 sl TX
GND — 27 ssl— L
RESET —» 28 37— 7R
XIN —f 29 36— AV
XOUT «—] 30 351—» D/A
p—
e

No. Pin name 1/0 Function
1 SLATCH Q Latch output to FTS IC
2 SCLK O Clock output to FTS/CD IC
3 SDATA 0O .Data output to FTS/CD IC
4 SUBQ i Q data input
5 JUMP O Pulse output pin for one track jump
3] REFH/TCONT | Event count pin for REFH or TCONT
7 STB 0 PD0011A strobe
8 TX/RX 0 Low level : Input from PDO011A (High level : Qutput to PDCO11A}
9 ATN Q PDG011 A attention

10 ACK | PDQO11A acknowledge

11 STBS 0 STBS output {To sub p-com)

12 ACKS | ACKS input (From sub p-com)

13~186 D3~ DO I/O Data /O pin

17 CLKSW 0 SCLK changing pin {High level : CD IC, Low level : FTS IC}
18 XLT 0 Latch output pin to CD IC

18 LOCK [ Frame sync lock detection pin (High level : Lock]

20 VSENS | HD49403NT sense pin




CIRCUIT DESCRIPTION

No. Pin name /O Function
21 DSENS | Disc detection signal input {High level : with disc)
22 SCOR | Q data syne signal interruption pin
23 VEYNC | Video sync signal interruption pin
24 REQS YO REQS /O pin to sub p-com, Rising edge interruption
25, 26 NC - No used
27 GND - GND
28 RESET I Reset gin.
29 XIN | Clock oscillator input (10MHz)
30 Xout 0 Clock oscillator output
31 NC - No used
32 Vss - GND
33 RMUTE C Muting relay control
34 LMUTE C Analog mute pin {Low level : Mute ON}
35 D/A 0] Digital /Analog change signal output
36 AN O Audio / Video change signal output
37 2/R O Stereo output : 0 Rch cutput : O ch output : 1 MUTE ON : 1
38 L O Stereo output : 0 Rech output : 1 Lch output : O MUTE ON : 1
39 [¢3 O CX mode selection output
40 TILTOFF 0 Tilt servo gain contro
41 CLCOSE 0 Tray motor control {Low level : Toward closel
42 ‘OPEN O Tray motor control {Low level : Toward open)
43 CDOPEN | Low level : Half open switch ON
44 TILTOUT | Photo interruption input (High level : Light pass)
45 CLOSESW | Tray close signal input {Low level : Close switch ON}
48 OPENSW | Tray open signal input {Low level : Open switch ON}
47 LDSW | LD lead-in signal input {Low level : LD switch ON})
48 CDSW | CD lead-in signal input (Low level : CD swiich ON)
49 3DL 0 3D Y/C mode control
50 WRITE C Field memory writing control
51 LOCKMUTE 0 Dise motor lock mode contro!
52 OSCSEL 0 Disc motor oscillator control {High level : Audio, Low level : Video)
53 EQ O Video equalizer selection (CAV with frame No more than 8000 : L}
54 [15) 0 LD/other change pin
55 LASER 0 Laser ON/OFF port {Low level : Laser ON}
513y CNRSW 0 Color noise reduction switch (High level : ON)
57 FIELD | No used
58 FOK | Focus OK input
59 FG | FG input pin of disc motor (24 pulses per turn)
&80 TCONTSW 0 H : TCONT count, L : Disc unclamp detection
61 3DH Q 3D Y/C mode control
62 +5BV - +BV
63 GND - GND
64 +bV - +5V power supply
2-3. 3D Y/C mode setting
3DL (49pin) 3DH (61pin}
3D NORMAL L L
3D LOW H L
3D HIGH L H
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CIRCUIT DESCRIPTION

3. Sub p-com : uPD75216ACW-W44 (IC5, X25-5080)

3-1. Pin connection

k 11 -/ 64 Voo
i*=—2 ° 63 NC
d «—]3 62— NC
e +—J 4 61— NC
GND —1 5 80 |—— NC
SCK «-— & 59— |
SIN «—1 7 58— h
TEST —1 8 57 |—— VeRe
REM — ] 9 56 |—— Vioap
REQS —] 10 B5f—» i
STBS — 11 = B4|—» a
GND — 412 3 sl
CS «—13 g, 52 | f
ACKS «—14 2 5Bil— g
RESET —J15 O s0l—» ¢
POWER «—J16 X 9| G
NC —J17 = 48— 7G
NC —TJis a7l 6
REQS «—{19 I 45}—» 5G
NC w20 o 45— 4G
o,
KDO —»l21 3. 44— 3G
KD1 —1 22 33— 26
KD2 —»] 23 42 —» 1G
KD3 —»] 24 41— NC
DO o] 25 40— 8G
D1 «—»] 26 39 l+—— RESET
D2 27 38— NC e (4 — > 11 0 POWER
D3 28 37— NC d (3t = KK D 24 p>
NC —29 36— NC j (2} — | open/close | CD open/close
X1 —p] a0 35 —» VMUTE T 1 T T
X2 o—31 3 — XT2
Vss —lap sl xm . KD {21) KD1(22) KD2 {23} KD3 (24)
{ }:Pin No.
3-2. Pin function
No, Pin name 170 Function
1 k 0 FL segment k
2 j O EL segment j / key scan port
3 d 0 FL segment d / key scan port
4 & 0 FL segment e / key scan port
5 GND - No used
G SCK 0 Super impose clock output
7 SIN (0] Super impose datz output
8 TEST | Test mode satting in
9 REM | Remote control input, interrupt on the falling edge
10 REQS | REQS input, interrupt on the rising edge (To main p-com)




CIRCUIT DESCRIPTION

No. Pin name 1/0 Function
11 STBS | STBS input pin {Te main p-com}
12 GND - No used
13 [ 0 Super impose chip select output
14 ACKS 0] ACKS output {To main p-com}
15 RESET C Resset output {To main p-com)
16 POWER 0 Relay drive output
17 NC - Ne used
18 NC - No used
19 REQS ] REQS output pin {To main y-cem}
20 NC - No used
21 ~24 KDO ~ KD3 [ Key input pin
25~ 28 DO ~ D3 1fO Data IfO pin {To main p-com)
29 NC - No used
30 X1 | Oscillator input (4.19MHz)
31 X2 C Oscillator output
32 Vss - GND
33 XT1 - GND
34 XT2 OPEN
35 VMUTE VMUTE output (High : MUTE}
36 ~ 38 NC - Ne used
39 RESET I Reset input
40 8G 0 FL grid 8G
41 NC - No used
42 ~ 48 1G~7G 0 FL grid 1G~7G
49 9G O FL grid 9G
50 c (0] FL segment ¢
51 g 0 FL segmentg
52 f 0 FL segment f
53 b 0 FL segment b
54 a Q FL segment a
56 i O FL segment i
58 VLOAD - FL erase voltage power supply
B7 VPRE - FL pre-driver power supply
58 h C FL segment h
59 | O FL segment |
60 ~ 63 NC No used
64 VoD - +BVY power supply
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CIRCUIT DESCRIPTION

4, Disc Driver : TA8413P (IC4, X29-2380)

4-1. Features : For motor control (3-phase two-way

type)

* FG is not necessary (The rotating speed signal is
taken by detecting a position).

* The start/stop function, CW/CCW function, and brake
function are installed.

* The position sensing circuit has a high gain and a
hysteresis.

* A Rotation signal output is supplied. (A frequency
signal three times the position sensing output [Hole
element output] can be taken out.)

» Qutside transistor type.

4-2. Block diagram

DRIVE
LOGIC
POSITION SENSING A T
CIRCUIT
ROTATION
CONTROL

START/

UPPER SIDE

LOWER SIDE




CIRCUIT DESCRIPTION

4-3. Timing chart
Forward rotation (Detecting position signal : Ha—Hb—Hc)
START/STOP (8 pin) "H"
CW/CCW (9 pin) "L"
BRAKE (10 pin} "H"

Ha+ (19 pin)

Hb+ (17 pin}

He+ (15 pin)

La- {2 pin)

La+ {1 pin} :

Lb+ {3 pin}

Le— {6 pin)

Le+ (5 pin)

Reverse rotation {Detecting position signal : Ha—Hc—Hb}
START/STOP (8 pin) "H"

CW/CCW (9 pin} "L"

BRAKE (10 pin} "H"

Ha+ (19 pin}

Hb+ (17 pin}

He+ {15 pin}

La- ({2 pin}

La+ {1 pin)

Lb- {4 pin}

Lb+ (3 pin}

Lc- (6 pin)

Lc+ {5 pin)

25
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CIRCUIT DESCRIPTION

5. TH Delay CCD : CXL5504P (IC5, X35-2100)

5-1. Qutline

CXLbE504P is 2 CMOS-CCD delay element which
gives a delay of 1H to the NTSC signal, inciuding the
outside low-pass filter.

5-2. Block diagram

AB VbD 1101 CLK
0, 0 ® 0,
h SN S
A
v
Auto bias s Timing
cireuit Auto bias circuit circuit
L, y
. Clock
[ h
) CCD (9058 bltl driver
Output circuit + Bias(%rcuit
{S/H 1bit)
+ | Bias circuit
(B)

Clamp circuit |-} /O control

AN N

7N
U \2/ 3 —\Y
IN 1102 ouT Vss
5-3. Pin function
No.| Name (1/O Function Impedance
1| IN | |Signal input =10k&2 : Non clamp state
2 | /o2 | {1fO contrel 2
3 | OUT | O |Signal output 40Q ~ 500Q
4 | Vss - [GND
5 | CLK I |Cleck input >100k2
6 | /O | |1/O control 1
7 | vop — | Power supply (5V)
8 | AB O {Auto bias DC output| 600 ~ 200k




CIRCUIT DESCRIPTION

6. Video A/D Converter : CXD1176Q (IC1, X35-2110)

6-1. Outline

CXD1178Q is an 8-bit CMOS A/D converter for video
which has a synchronous clamp function. Since the
2step-Parallel method is employed, the maximum con-
version speed of 20MSPS is attained although less
power is consumed.

6-2. Features
* Resolution of 8bits £1/2 LSB (DL}

6-3. Type of output

Built-in reference voltage self-bias circuit.
The compatible input CMQOS.
3-state TTL compatible output.

Only one source voltage of 5V is required.
Low input capacity of 11pF.
Reference impedance is 300Q (Typ}.

* The maximum sampling frequency of 20MSPS. Input signal Step Digital output code
* Low power consumption of 80mW (at 20MSPS Typ) voltage MSB LSB
{Excluding the reference current). VRT 0 T 1 1 1 31 1 11
¢ Built<in synchrenous clamp function. 1 t
* Built-in mono-multi for generation of clamp pulses. ! 127 100000 00
® Built-in synchronous pulse polarity selecting func- 128 o1 1 1 1 1 11
tion, 1 ]
¢ Clamp pulses can be directly input. VRB 255 00 00 ¢ 0 00O
* Built-in clamp ON/OFF function.
6-4. Pin connection
DO ~—— 24 vpp
2 23
D1 -——— AVss
3 22
D2 ..-T Y AVss
D3 ~———i l———— VI
D4 2 CXD1176Q 20 Avop
D5 qL 19 AVoD
7 18
D6 ~————— VRT
D7 <a—b 7 __vRTS

=2

—
—

NC
DvVon

<t

—

rrrar———-|
_..-.-—’
-

DVop
CLK
SEL

LOI(D
— =

Syne.
PW.
AVop
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CIRCUIT DESCRIPTION

6-b. Explanation of terminals

No. Name Explanation Equivalent circuit
DVDD
1~8 DO ~D7 | DO (LSBI ~ D7 (MSB) output @ D1
DVss
10, 11 Dvop Digital +5Y
DVoD
12 CLK Clock input
DVss
DVop
¢ When SEl.=Low, mono-multi generates a clamp by using a
13 SEL fall of 14 pin (Syne) input as a trigger.
* When SEL=High, mono-muiti generates a clamp by using a
rise of 14 pin (Sync) input as a trigger.
DVss
14 SYNC Trigger pulse input for mono-multi.
Polarity of trigger can be set according to 13 pin (SEL) input.
DVoD
* When mono-multi generates a clamp pulse, pulse width is
determined by outside R and C.
1B P\ * When a clamp pulse is directly input, it is input to 15 pin (PW).
Voltage signal in Low section is clamped. —
(At this time, 14 pin [Sync] is fixed to Low or High.)
DVss
16, 19, 20 AVop Analog +5Y
AVDD
i7 VRTS If shorted to VRT, about +2.6V is generated.
18 VRT Reference voltage {Top)
24 VRB Reference voltage {Bottom)
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CIRCUIT DESCRIPTION

No. Name Explanation Equivalent circuit
AVoD
TOJ -
21 ViN Analog input I
10 1
]
o |-
AVss
22,23 AVss Analog GND
AVss
25 VRBS if shorted to VRB, about +0.5V is generated.
26 VREF Clamp reference voltage input. Clamps so that reference voltage
and input signal of clamp section will be the same.
AVDD
27 CCP Integrates voltage for clamp ¢entrol,
Change of CCP voltage and Vin are positive phase.
AVss
28, 31 DVss Digital GND
¢ Clamp functon works when CLE=Low.
¢ Clamp function is turned OFF and only ordinary A/D converter
29 CLE function is available when CLE=High.
* Clamp pulse can be measured by connecting CLE pin to DVoo
through a resistance higher than 100Q.
30 OE Data is output when OE=Low.

Impedance of DO ~ D7 terminals becomes high whean "O_E=High.

29
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CIRCUIT DESCRIPTION

7. Y/C 2-channel D/A Converter : CXD1177Q (IC2, X35-2110)

7-1. Outline

7-4. Timing chart

CXD1177Q is an 8-bit high-speed D/A converter for

the video band, having inputs and outputs for two

channels of Y/C. This converter is suitable for the use

in a digital television, graphic display, etc.

71-2. Features

7-3. Inputs and outputs table

Resolution of 8 bits.

Maximum conversion speed of 40MSPS.
Inputs and outputs of 2 channels of Y/C.
Differentiation linearity error of £0.3 LSB.

Low power consumption of 160 mW (When 2000

Load and 2Vp-p output).
Only one source voltage of 5V is required.

(When output full-scale voltage is 2.00V)

b-trwi-sfe—towo—s

\/\/\/\

l ts |th l ]th i s lh

DA QUT ————I—

Input code Output voltage
MSB LSB
1T 1T 1 7 1 2.0
H ?
10 0 00O 0 0 O 1.0V
t ?
¢ 00 0 C 0 0 0 ov

7-5. Block diagram

=

Irﬂ,

%

DECODER [w| LATCHES

DECCDER

AB'S

CURRENT [
CELLS

EMSB'S
CURRENT

¥ 4y

CELLS

1

CLOCK
GENERATOR

DECODER LATCHES

CECODER

218'S

¢ 3

CURRENT
CELLS g

)

6MSB'S
CURRENT

CELLS  }

i3

CLOCK | o
GENEHATUH!;:

CURRENT CELLS I
{FOR FULL SCALE)

BIAS VOLTAGE
| _GENERATOR
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CIRCUIT DESCRIPTION

7-6. Explanation of terminals

LVD

No. Name Explanation Equivalent circuit
1~8 Y0 ~ Y7
DVbD
Digizal input @
9~16 Co~C7
DVss
DVoo
17 BLK Blanking terminal. No signals are output when "H" {Qutput ; 0V,
and signals are output when "L".
DVss
18 CE Chip enable terminal. No signals are cutput {Qutput : OV}
to minimize power consumption when "H".
19 YCK
Clock terminal.
All input terminals are compatible with TTL-CMOS.
20 CCK
21 DVss Digital GND
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CIRCUIT DESCRIPTION

No. Name Explanation Equivalent circuit
22 VB Connect the capacitor of 0.1pF.
23 Avss Analog GND
24 IREF Connect "1BR" which is 16 times as high as cutput resistance "R".
25 VREF Set the fuli-scale rate of output.
30 VG Connect the capacitor of 0.1pF.
26 (%)
Imversion current output pin.
Normally, connect t¢ analog GND.
28 Yo
AVDD
27 (o0}
Current output pin. @
Qutput can be taken out by connecting a resistance. @
29 YO
AVss
3 AVDD Analog GND.,
32 DVop Digital GND.
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CIRCUIT DESCRIPTION

8. Memory Control (1) : KAG03 (IC4, X35-2110)

8-1. Outline

KAGO3 has a field synchronizing function for special
replay of still pictures etc. It also generates signals to
control the field memory for time axis correction and
controls KAGOS for 3- dimensienal Y/C separation.

8-2. Features

Built-in TBC of PLL type.

Built-in digital clamp circuit.

Built-in H system phase error detecting circuit.
Built-in control function for 3-dimensicnal Y/C sepa-
ration (KAGOS5).

Special replay based on still pictures by control of
field memory is available.

8-3. Pin connection

CPLED3

PBHD
CAVST
WE
SOFF
Sher
EXVSY
EXVHP
BSSP1
ODEV
VHEP
Vss1

Voo

CPLEDI
Vo1

MINTEST
CPHED3

CPHED2
= CPHED

g - . o~ SO S~ 4

Vsa
PBAFSC
CSYNC
HSYNC
QSYNC
RFHD
RFFSC
RHDI
CLMPLS
BSGPLS
CRD?
CRD&
CRDS
CRD4
Svoo
SVss
CRD3
CRD2
CRDY1 —»
CRDC —
VCLRO —]
VCLR1 ]
FIWE 4—]
MHREN
NREN 4—
WRCOL wp—
WRFLD w-—o
RDWREX —1
RDCOL ——»
RDFLD —g

Vs5 o—udf

LI - I I I B A U

I A I S R R
purd W W~ MmN W 2D WD WA O

a2
a3
3
3!

36
37
38
39
45

48

BGLEDZ
BGLED2
BGLEDY

103
102

1m

KAGO3 : IC4 {X35-2110}

Vsl

CELED2— Y 47-

SVoo

FMRWE1 4—J 40
FMRWE?2 #+—3§ 41
FMRWE3 #t-—3 42
SELM13 4—d7Q 43
SELM23 w—] 44
SELMHL a—7 45

SVol
MRST
SVss
M3EN3D
RSTFM1
RSTFM2
RSTFM2

Vool

FSO0 44—y 45
FS01 4—4 50
FSO2 4—7] 51
FSO34—Y 52
FSO4 4—4 52
FSO5 4—) 54

FSOs
FSO7

BGHED3

100
49

BGHED2

RSTF

MVREN

BGHED
QSET3
OSET2
QSET1

SVon

L]

97
96
95
9%

HREN
VREN
AF4AFSC

81

Voo

83
92
a1

29888

85
8

82
81

i
8
7
76
75
74

g2@33a8BI AN

LVD-Z1

Vs
BSHD
RDVCT1
RDVENT3
RDVENT2
RDVENT1
RDHCT2
RDHCT1
HDST
WRVCT1
WRVENT3
WRVENT2
WRVENT1
WRHCT2
WRHCT1
EN3D
BSSP2
Creré
CREFS
CRrerd
Crer3
CReF2
CREF1
Crer0
HDSEL
PHSEL3
PHSEL2
PHSEL1
CLMP
MSSL
Vss
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8-4. Pin function

CIRCUIT DESCRIPTION

Pin No. Symbol 110 Function
1 Vs - GND
2 PB4FSC | WR side clock input
3 CSYNC I Composite sync input
4 HSYNC | Half killer pulse input
5 QSYNC | Quarter killer pulse input
6 RFHD C Reference HD output (Division of PB4{SC into 910)
7 RFFSC 8] Reference FSC output {Division of PB4{SC into 4}
8 RHDI o Drop-out correction reference signal
9 CLMPLS O Clamp pulse
10 BSGPLS 0 Burst gate pulse
11 ~14 | CRD7 ~ CRD4 | Digital clamp input (CRD7 : MSB)
15 VoD - Power supply
16 Vss - GND
17 ~ 20 | CRD3 ~ CREO I Digital clam input {CRDO : LSB)
21 VCLRO O TBC WA side memory address reset signal
22 VCLR1 Q TBC RD side mernory address reset signal
23 |F1WE 0 TBC memory write enable signal
24 MHREN 0 H reference signal on TBC RD side (When master operates}
25 NREN 0 Neise reduction enable signal
26 WRCOL 0 WR side color phase signal
27 WRELD (0] WHR side field signal
28 RDWREX 0 RD-WR field agreerent signal
29 RDCOL [ RD side color phase signal in slave mode
30 RDFLD | Field phase signal on RD side (When slave operates}
31 Vss - GND
32 Vobp Power supply
33 MRST I Master reset
34 Vss - GND
35 M3EN3D 0 Y/C separation 3-line fixed signal matched to movement (When FM=3M)
36 ~ 38 | RSTFM1 ~ RSTFM3 0 Field mermory (1) ~ (3), RD-WR reset signal (FM=3M)
39 VoD - Power supply
40 ~42 | FMRWE1 ~ FMRWE3 O Field mamory (1) ~ {3), RD-WR enahle signal
43 SELM13 O Field memory output {1), (3} setting signal
44 SELMZ3 0 Signal to change field memory outputs {2) and (3}
45 SELMHL 0 Field memory (3), Input bit selecting signal
46 Vss - GND
47 CPLEDZ2 I Switch to set fall of ground pulse (Bit 2)
48 Voo - Power supply
49 ~ 56 | FSO0 ~ FSO7 0 Digital clamp output {FSCQ ; LSB, FSO7 : MSBI
57 RSTF 0 Field memory RD-WR reset signal (FM=4M)
53 MVREN 0 V reference signal on TBC RD side (When master operates}
52 HREN | H reference signal on TBC RD side {When slave operates}
60 VREN | V reference signal on TBC RD side (When slave operates)

(‘\.‘



CIRCUIT DESCRIPTION

Pin No. Symbol I/0 Function
61 RFAFSC | RD side clock input
62 Voo - Power supply
63 Vss - GND
64 MSSL | Master/Slave selecting switch (Master=L)
65 CLMP | Digital ¢clamp enable switch (enable=H)
66 ~ 68 | PHSEL1 ~ PHSEL3 | HD phase control switch for burst slip (PHSEL1 : LSB, PHSEL3 : MSB)
69 HDSEL { Playback HD selecting switch
70 ~ 76 | Crer0 ~ CRErB | Digital clamp reference level setting switch {CRer0 : LSB, CRer6 : MSB)
77 BSSP2 o] HD phase differance output signal (2)
78 EN3D O Y/C separation 3-line fixed signal matched to movement (When FM=4M)
79 WRHCT1 | Test pin (WR side V counter - carry up signal)
80 WRHCT2 I Test pin (WR side V counter - carry up signal)
81 ~83 | WRVENT1 ~ WRVENT3 | Test pin (WR side V counter - enable signal)
84 WRVCT1 I Test pin (WA side V counter - carry up signal)
85 HDST a Reference H of trapezoidal wave for PLL of H system
86 RDHCT1 | Test pin (RD side H counter - carry up signal)
87 ROHCT2 | Test pin (RD side H counter » carry up signal)
88 ~ 90 | RDVENT1 ~ RDVENT3 | Test pin (RD side V counter - carry up signal)
9N RDVCT1 ! Test pin {RD side H counter - carry up signal}
92 BSHD O Reference signal to detect of HD phase difference
93 \ss - GND
94 VoD - Power supply
95 ~ 87 | OSET1 ~ OSET3 | Timing pulse - Off set setting switch (OSET1 ; LSB, QSET3 : MSB}
98 ~ 100 | BGHED1 ~ BGHED3 | Burst gate pulse rise edge position setting switch (BGHED1 : LSB, BGHED3 : MSB)
101 ~ 103} BGLED1 ~ BGLED3 | Burst gate pulse fall position setting switch (BGLED1 : LSB, BGLED3 : MSB}
104 ~ 106 | CPHED1 ~ CPHED3 | Clamp pulse rise position setting switch {CPHED1 : LSB, CPHED3 : MSB)
107 MINTEST I /O buffer test pin
108 Voe - Power supply
108 CPLED Switch to set fall of clamp pulse (LSB)
110 Vss - GND
111 CPLED3 | Switch to set fall of clamp pulse (MSB)
112 VSEL | VSYNC input selecting switch
113 VSYNC Q VSYNC output
114 VHEP 0 V blanking cutput
115 ODEV 0 Field signal
116 BSSP1 0 HD phase difference output signal {1}
117 EXVHP [ V Elanking input §V sync external input state)
118 EXVSY | VSYNC input (V sync input from outside)
119 SREF 0 Disc servo reference signal
120 SOFF 0 Signal to turn OFF disc servo when WR-RD approaches.
121 WE | TBC memary writing mask signal
122 CAVST I TBC memory writing mask signal
123 PBHD I Playback HD
124 Voo - Power supply
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CIRCUIT DESCRIPTION

8-5. Block diagram

= QB wnpLpowold, - - > oo =
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| J
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CSYNC (3) 4
) o o | -
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CLMPLS 9. Generation of [ (68) PHSEL3
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8-6. Explanation of operation

The video signal is A/D converted, then input to
KAGO3, where it is clamped, then output. The clamp
level is set with 7-bits of CrerQ ~ CrerB. If the CLMP
terminal is set to "L", clamping can be stopped. In LVD-
Z1, digital signals are not clamped.

« Synchronizing system on writing side

Both fieid signal (ODEV) and equivalent blanking
period pulse (VHEP) are generated by CSYNC, HSYNC,
and QSYNC which are input after synchronization
separation of V, and they are used as the reference
signal of V on writing side.

The H timing generating block consists of a counter
and a decoder and generates various timing pulses for
1H section. It also sends the timing pulse to V timing

generating block. In the V timing generating block, the
reference pulse VCLRO on writing side of the field syn-
chronizer and the writing enable signal FIWE of the
memory are generated.

» Timing processing system on reading side

While the master is in operation, the counter of the
H system and that of the V system operate according
to the self-reset determined by the reset timing, and
the reference signal VCILR1 on the reading side is gen-
erate.

While the slave is in operation, HREM is input as the
reference signal of H and VREN as the reference signal
of V from KAMO1 for the operation. Various timing sig-
nals for 3-dimensional Y/C separation are generated
according to these reference signals.



CIRCUIT DESCRIPTION

8-7. Explanation of each block
+ Judgment of field and separation of vertical syn-
chronization

Even in the gate array, digital vertical synchronization
separation VSYNC and blanking section VHEP can be
extracted in the IC by inputting CSYNC, HSYNC (HALF
KILLER PULSE), and QSYNC {QUARTER KILLER
PULSE).

Since digital separation is applied, however, when
LD signal, VTR signal, etc. which drop-out frequently
are handled, the separation may not be continued. To
avoid this trouble, the outside input terminals EXVHEP
and EXVSY for the vertical synchronization section and
blanking section are installed, which are changed with
the VSEL signal {Fig. 1).

The signal obtained by dividing 14.31818MHz (4
times the burst signal) into 210 by the above veriical
synchronizing signal is held as a sample to output the
field judging signal ODEV {The timing of the input and
output terminals are shown in Fig. 3 and Fig. 4).

CSYNC (3) ———— Vertical
synchranization >
separation

QSYNC (5} -

[ VSYNC {113}
EXVSY {118} >

MUX

EXVHEP {117} -
j—— VHEP {114)

> Equivalart section
HSYNC (4) ————» separation

VSEL(112) ’

Numbers in {} are pin No.

Fig. 1 Vertical synchronization and equivalent
section separation

Composit video _\

+ Generation of gate pulse

The burst gate pulse to compare the phase of each
burst and the clamp pulse to clamp both digital and
analog signals are generated. The position of each
pulse is generated by decoding the count cleared by
the replay HD signal {Rise of PBHD or fall of HKPL).

This pulse has an offset to change the clearing posi-
tion of the counter. The decoded rise and 7ail values
can be changed, too. Accordingly, the positions of vari-
ous timing pulses can be changed according to the AC
characteristics of synchronization separation.

The positions of pulses for various bit settings are
shown in Fig. 2 and Table 1. As shown in Fig. 3 and Fig.
4, the clamp pulses are not output which the equiva-
lent section VHEP is at “L".

Gate control SW Burst gate | Clamp pulse
3 2 1 OSET |[BGHED [BGLED |CPHED | CPLED
0 0 o] 0.00 | 5.09 | 650 | 7.54 | 8.10
0 0 1 0.07 | 5.16 | 657 | 7.61 | 817
0 1 0_ 014 | 523 | 6.63 | 7.68 | B.24
0 1 1 021 | 530 | 670 | 7.75 | 831
1 0 0] 028 | 637 | 677 | 7.82 | 8.38
1 0 1 035 | 544 | 684 | 7.89 | 845 |
1 1 0 0.42 | 5.b1 6.91 7.96 | 8.52
1 1 1 049 | 558 | 6.98 | 8.03 | 8.59

Unit : psec
Table 1 Gate pulse timing table

Composit SYNC __l
Pltayback HD
C-CLR
Li—-————— BGLED ——— e
I‘—
BSGPLS ! BGHED
OSET
- CPLED —
CLMPLS - CPHED — !

Fig. 2 Gate pulse generation timing
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Fig. 3 Various pulse timings of even number field
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Fig. 4 Various pulse timings of odd number field

prm |




CIRCUIT DESCRIPTION

+ Timing control on WR side

The timing pulses on WR side for TBC and the con-
trol signals on WR side of the field synchronizer are
generated. The inside ¢consists of a line counter cleared
gvery 1H and a field counter cleared every 1V.

The counter cleared every 1H uses a clock 4 times
as high as the burst signal. Accordingly, if it is cleared
at 910 counts, the result is 1H. To obtain a signal di-
vided by this counter into four when PLL for the burst
signal is formed, however, it is cleared at 1820 counts
which is the sampling frequency equivalent to the least
minimum multiple of 910 and 4. Various timing pulses

Composit video

are generated by decoding that counter value (The
timing pulses of the H system are shown in Fig. 5).

Since RFHD in this figure is the reference of the WR
counter, the phase of PLL of the H system is adjusted
(For example, the gradient of the trapezoid is adjusted
in case of LVD-710) so that the fall of RFHD will be at
the fall of CSYNC.

RHDI is a reference signal for drop out of replayed
HD made by the disc motor control LS|, and HDST is
used to start the trapezoid wave. BSHD is used as the
reference signal of the PLL of H system for counter-
measures against burst slip described separately.

N ——

Compaosit SYNC

) -

0.211-0.70p

BSHD

RHDI

3
Y

1.12u
RFHD

HDST 8.94u

L

F Y

Referance value of 0 counter

Fig. 5 Various timing pulse of H system
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CIRCUIT DESCRIPTION
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Fig. 6 V counter values

The counter the V system counts 1 every time the
counter of he systern counts 910. It is cleared at the
first 0 count of the H system after the fall of VSYNC.

Since the timing of the vertical synchronizing signal
of the inside synchronization separation is different
from that of outside synchronizing separation, the
counter of the V system becomes 0 at 4H in the odd
number field in both cases. In case of the vertical syn-
chronization separation, however, he counter value
becomes 0 at 267H in the even number field, and at
268H out of the even number field. in the field synchro-
nizer, the odd number field is defined as 263H and the
even number field as 262H for counting (The V counter
values are shown in Fig. 6).

The memory clearing VCLRO on the WR side of the
field synchronizer is generated by combhining this V
counter value and the decoded value of the H counter
explained above. The decoded values in and out of the
V synchronization separation are different from each
other.

» Detection of frame information on WR side
As for the even number and odd number of the
field, the field information WRFILD signal on WR side

is obtained by latching the ODEV signal with the
VCLRO signal. Since the starting point of the filed de-
fined by this field synchronizer is before the fall of the
vertical synchronizing signal, however, the polarities
of the ODEV and WRFLD signals are opposite to each
other as shown in Table 2. The ODEV signal changes
according to the signal input to A/D in the still picturs
mode, but the WRFLD signal does not change while
the FIWE signal is at "H", that is, writing in the memory
is masked (The WRCOL signal behaves similarly, too).

Field ODBEV WRFILD
Odd number H L
Even number L H

Table 2 Even and odd number flags on WR side

The color information is detected by iatching the
COLOR signal obtained by latching the WRFSC signal
obtained by dividing the VCO signal into four by the
VSYNC signal. Because of the frequency interleaving
of NTSC, the color phase inverted every frame is de-
tected (Fig. 7 shows the actual output signals).

eaarse | L LT LT LT L LML ML L L L L e
wese 4 LT L L[ LT L

VSYNC a_l—* R_—L—{
___L—“—% X R

COLOR
—

1

Fig. 7 Generation of color phase signals
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» Digital phase comparison

For the generation of the clock synchronized with the
input video signal in the LD mode, a PLL loop is formed
in the line system {15.73kHz) io remove the jitter ele-
ments of disc servo. Then, a PLL loop is formed in the
burst system (3.58MHMz) to eliminate the color phase
error. Finally, all the error elements are added up to
form a closed PLL loop.

Accordingly, if the gains of the line system and burst
system are not balanced, they are locked to either
system. Even if the gains are fixed to the line system,
there is not a problem, as long as the frequency inter-
leaving relationship between the burst system and line
system is maintained. If the interleaving relationship is
broken as in case of a still piciure of the CAV disc, the
image may be colorless.

On the other hand, if the gains are locked to the
burst system, the phase of the H system is shifted to a
multiple of the burst {Burst slip), the above described
timing pulse of the WR system is not synchronized
with the true video signals. Accordingly, a burst slip
must be detected, independent from the closed PLL
loop, to adjust the gains of the line system and burst
system.

To detect the burst slip, a digital phase comparator of
the line system is insialled. If PBHD is ahead of BSHD,
a rise pulse is output to BSSP1, and if the former is
behind the later, a rise pulse is output to BSSP2 {Fig.
8}.

Playback HD
{(PBHD)

Reference HD
{(BSHD)

1]

Multiple of burst

Fig. 8 Burst slip

» Digital clamp

The method of digital clamp was explained in the
section of principle. Actually, the buffer is cleared at
the rising point of the clamp pulse, then the clamp
pulse is input. Eight data are added up, then the result
is divided by 8 to obtain the average.

The obtained data and reference data are compared
with each other, and the difference is added to the
input data. Accordingly, the difference between the
clamp reference data and the input data is added to
that input data every line.

If the clamp results exceeds 256 when added or
they are below 0 when subtracted, the limiter in the
latch of the output stage fixes the values to 256 and 0
in the respective cases. The clamp circuit which al-
ways set the difference from the reference data to 0
can be turned off {Fig. 9 shows the configuration and
timing of the clamp circuit}.

Y

Reference data

-

NVERT
LATCH

j«—— CLAMP OFF

¥

8BIT
ADDER

BBIT
LATCH

f o,

t

J SIGN BIT
- Digital
. . . 8RBT 12t ], | 12eT b ogmir —™ > apIT
Video input signal LATCH |z ] ADDER 77 ™} LATCH r At L%TCH — ABD%IgR o] LATCH |—> clamp
: s 12 8 LIMIT output
Upper
L 3 ] [ S [
PB4FSC
ADCLR ADEN

Fig.9 Clamp circuit and clamp timing
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« Timing control on RD side

This chip generates the timing pulse on the RD side
for TBC, the control signal on RD side for the field syn-
chronizer, and the reference signal of the disc serve.
The inside consists of the H counter which is cleared
every 910 counts and the V counter which is enabled
by the clearing signal of the H counter and cleared al-
ternately every 263 and 262 counts, and the section
which decodes those counter values and generates
pulses.

The counters are cleared in the master mode
(MHREN) in which the counters count and clear them-
selves or in the slave mode in which clearing signals

{A) When fields are matched

(HREN and VREN) are input from outside to synchro-
nize the counters with the outside signals.

Generally, this chip is used in the slave mode since it
is used together with a noise reduction chip etc. It is
used in the master mode when only TBC needs to be
operated. The master and slave modes can be
changed to each ather by changing MSSL.

MODE Setting
MASTER L
SLAVE H

Table 3 Outside synchronizing mode

WRFLD 1 Even | Odd Even | Qdd | Even Odd
WRCOL _l |
| E Odd E Odd =
RDFLD _ . | I e I | ven L
RDCOL __-l | l
VCLR1 I I I l
0 P a R S T
{1) When color phase are matched

RDELD I Even Odd I Even I Odd I Even |_
RDCOL _ | | ]
VCLR1 | | | J | l

0+2CK P+2CK 0+2CK R+2CK S+2CK T+2CK

{2) When color phase are not matched

Fig.10 Reset timing on RD side in case of matched fields
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{B) When fields are not matched

WRFLD Even | odd | Even | 0dd ] Even Odd

WRCOL

RDFLD

L

Cdd I Even I Odd I Even I Odd |—

RDCOL
I I L
VCLR1 | | | | |
0+910CK P Q+910CK R S+910CK T
{1} When coior phase are matched
RDFLD | 0w [ Een | o [ Een | o [
RDCOL I I r
VCLR1 I I I |

0+910CK+2CK  P+2CK Q+810CK+2CK R+2CK S+910CK+2CK T+2CK
' {2) When color phase are not matched

Fig.11 Reset timing on RD side in case of unmatched fields

[C) In case of still picture

WRFLD Even Qdd

— |
WRCOL ——|

RDFLD I Even I Odd I Even I Odd I Even |_
RDCOL —‘I I I

VCLRO I I l I I J

0 P+910CK+2CK  Q+2CK R+910CK S

-

Fig.12 Reset timing on RD side in case of still picture

43



44

CIRCUIT DESCRIPTION

« Control on reading side of field synchronizer

The basic operation of the TBC and field synchro-
nizer is realized by reading the data written in the
memory with the reference signal from the reference
position. If the reference position for reading is not
changed according to the wringing condition, the read
video signal is abnormal.

Since the odd number field is set to 263H and the
even number field to 262H for the contrel of the field
synchronizer, if the fields on the writing side and read-
ing side are different from each other, some lines may
net be read and undefined data may be read. In addi-
tion, since the color phases on the writing side and
reading side are also different from each other, the re-
lationship of frequency interleaving is broken.

As the result, the continuity of the burst signal {conti-
nuity of color} cannot be maintained and the images
may not be colored of their color phases may be
shifted. In case of a still picture of the memory, particu-
larly, since the data in one field must be read under
various conditions, various controls are required.

The field and color phase on the reading side are
fixed by the timing at a reset, and their continuity is
maintained until the power is turned off, That is, the
filed signal changes to 263H and 262H alternately, and
the color phase information changes when the odd
number field changes to the even number field.

When the fields and colors on the writing side and
reading side are matched to each other and the reset
points on the reading side are set to the reference
positions "P", "Q", 'R", "S", "T", and "U" as shown in Fig.
11 (1), if the field and color information on the writing
side are different from those points, the reset points
on the reading side are shifted relatively as shown in
Fig. 10 ~ Fig. 12.

{A}If the fields on the writing side and reading side are
matched to each other as shown in Fig. 10, the re-
set position on the reading side is delayed by 2CK

depending on the matching condition of the color
phase. To delay the reset position on the reading
side means to turn the color phase on the reading
side by 180°. Since the sampling frequency is four
times the burst signal, the delay of 2CK is equiva-
lent to turning the phase by a half period of the
burst signal, or 180°.

(R} When the fields on the writing side and reading
side are different from each other and the data of
the odd number field is read in the even number
field, only the data of 262 lines are read while the
data of 263 lines must be read. When the data of
the even number field is read in the odd number
field, an undefined data is read at the 263th line
since there is no data of the 263th line.

For this reason, as shown in Fig. 11, the reset posi-
tion to read the odd number field is delayed by 1H
to keep the reading position of the even number
field at the reference position. As the result, all the
263 lines in the odd number field can be read, and
only the 282 lines is read-and any undefined data is
not read from the even number field,

If the color phase is different, the reset position on
the reading side is delayed by 2CK. I the fields are
different, it is impossible to judge if the color
phases are matched. If the still picture of in the
memaory is considered, however, matching of the
color phases can be judged as shown in Fig. 11 {1).

(C) In case of a still picture in the memory, both field
and color on the writing side are kept fixed, the
signals are changed to video signals on the reading
side according to the NTSC Standard. If the fields
are different, the reset position on the reading side
is shifted by 1H, similarly to the case of a moving
picture. If the color phases are different, the reset
position is shifted by 2CK (As shown in Fig. 12).
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« Control of 3-dimensional Y/C separation

For 3-dimensional Y/C separation, a signal of differ-
ence of 1 frame is required. If sampling is executed at
4fsc and 8hits, the following memory capacity is re-
quired to delay by 1 frame.

8 x 910 x 525=3,822,000 hits ...eoevverrrreeens {
The capacity of the field memory in the market at pres-
ent is as follows.

262,144 x 4=1,048,576 bitS cvvvvvveeiiieiiiieenns {2)
Accordingly, {1} /{2) =3.64 units of the memory are re-
quired.

In the vertical hlanking section of the NTSC signal
and the section from the herizontal synchronizing sig-
nal section to the color burst signal {Fig. 13), if all the
frames are perfectly correlated to one anaother, all the

Composit video

[}
i
1
1 1
&8 18! 36

A

lines are perfectly correlated to one another, too. If the
frames are not correlated to one another, the lines are
not correlated to one ancther, either. Accordingly, the
difference among the frames is eliminated and the 3-
dimensional processing is not required. Therefore, 3-
line processing is performed forcedly not to take the
difference among the frames.

As the result, the necessary capacity of the field
memory is as follows.

8 x (910-120) x {625~30} =3,128,400 bits ....(3)
Accordingly, the guantity of the necessary memory is
(3)/12) = 2.98 pieces, thatis, the data of the difference
among the frames can be stored in three field memo-
ries.

[3
3
}
|
a0 754

[
120

. S—
»
L 4

780

Processing is excuted in field
without delaying the frame

H 16H°

| Frame is delay and 3-dimensional
processing is excuted

279H

Compaosit video

16H

248H

247H

A

Processing is excuted in field
without delaying the frame

Y
b

3-dimensional processing is
excuted by using delay of frame

3-dimensional processing is
excuted by using delay of frame

Processing is excuted in field
without delaying the frame

Fig. 13 Forced 3-line processing section

Z1
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Since all the field memories are for 4-hit operation
at present, if three memcries are used, the upper 4bits
and lower 4bits must be changed over when used
{The timing chart for the use of the memories in that
case is shown in Fig. 14}. Although the horizontal
synchronizing section, burst section,
and a part of the back porch and front porch are write-
masked actually as explained ahove, only the V sec-
tionis shown in this figure.

The 30 lines among the 525 lines are not written in
the memory. The other 485 lings are divided into 3
{165 lines each). The first 165 lines are written in the

memories “1" and 2", the second 165 lines in the
memories "2" and “3", and the last 165 lines in the
memories "1" and "3". The memory "2" is used 10
recaord only the lower 4bits. The upper 4bits are se-
lected with the SELM13 signal.

RSTF1 ~ RSTF3 are the address resets of each fisld
memeory. The frames are reset at interval of 165 lines.
FMWRE1 ~ FMWRES are write and read enable sig-
nals of each field memory. SEL23 is the signal to select
a memory to record the lower 4bits, and SELMHL is
used to select a memory from which the upper 4bits
will be output.

1 (-3 181 264 279 361 b26 18
LINE No. | — | | oo | | |
—— | E— | F—
M3EN3D } l. I. !
| | [ | i
| L] | |
RSTFM1 ! '
] | ] t 1 f T
b I I | |
RSTFM2 — Ll ! !
| | | | ] | |
RSTFM3 — ' — | !
| | |
| | |
FMRWE1 — : | |
| L ] 1
FMRWE2 _=_| | !.__.. f
I H
FMWRE3 : | I | !
| Memory *1" selects M "1" gel !
SELM13 l upper 4-bits Memory *2* selects e?g;:r 4-§i‘t!sms I
| upper 4-bits I 1
Memory “2* selects lower 4-bits ¥ M - 1
seLmz3 ; T T
SELHL Memory "1* is selected from which | |

upper 4-bits will be output

Memory "3 is selected fram
which uppar 4-bits will be output

Fig.14 3M 4-bits timing field memory (only V section}
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9. Digital Comb Filter : KAG04 (ICS, X35-2110)

9-1. Qutline 9-2. Features

KAGO4 is a 3-line digital comb filter for NTSC, which s 3-line Y/C separation by judging color correlation.
can execute Y/C separation well and which causes less » A 3-dimensional Y/C separation filter can be made up
dot disturbance and cross color. if this filter is combined with KAGObB.

» Clock of 4fsc and formation by 8bits.
* Separation characteristics can be changed by chang-
ing the parameter values and judging formula.

9-3. Pin connection

(= hed o W 0 w O @ w w;
3':S335ﬁ53855835335833’&&.&&22&8922;“-’ﬁﬁ."-’"ﬂ
PR R EITEE2ORROADRORANENANNNNAdET S rrs s rCr
Vss 1 111 Vss
vio 2 1o YMX7
v1 3 109 YMXs
vi2 4 108 YMX5
Vi3 5 107 YMX4
via—»g 8 106 YMX3
vie—»l 7 105 YMIX2
vis—»] 8 104 SVss
V17 —pll 9 103 Svoo
V20—l 10 102 YMX1
V21 —pl 11 m YMX0
vz —pl 12 100 Svss
V23 —pg 13 92 SVoo
vza —ml W 88 CMX7
Vs —mg 15 97 CMX6
V26 16 96 CMX5
va? 17 95 ——Svss
SVDD 18 ‘ . 84 L svoo
G KAGO4 : IC9 (X35-2110} 22 I cus
82— CMX3
91— CMX2
90 i CMX1
89— CMX0
88 ——5SVss
87 R SVoD
86 R CPTO
85 g CPT1
84 J—p» CPT2
81 B SVss
&2 SVoo
:2] CPT3
80 CPT4
7 CPTE
78 CPTE
17 CPT?
76 SVss
15 Vss

67
T
7
74

C3L5 w—=a g5
CaL4 4—F 59
C3L3
C3L2 4—
C3L1 44—y 72
C3L0 —3 73

@FBWNS!’F—@U’T’*EMNFGOWNWWB [~}
SJd 3133300 Aofanoo0Bs 8 dams ]
vl o NN fa] ] =3

_____ EEEEELEJddo~"oSdcooaRtdas >

SVoo
MINTEST
P3L1
P3L2
P3L3
P3L4
P3L5
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9-4. Pin function

CIRCUIT DESCRIPTION

Pin No. Name 170 Function Pin No. Name 1/0 Function
1 Vss - | GND 74 Vo — | Power supply
2~9 |VIO~V17 I | 1H delay signal input 75 Vss - | GND
V10:LSB, V17 : MSB 78 Svss - | GND
10 ~17 | V20 ~ V27 I | 2H delay signal input 77 ~ 81| CPT7 ~ CPT2 | O | 1H composite outpui, CPT7 : MSH
Va0 : LSB, V27 : MSB 82 SVop — | Power supply
18 SVop — | Power supply 83 Svss ~ | GND
19 ~ 26 { FSO7 ~ FSO0 I | Composite signal input 84 - 86| CPT2 ~ CPTO 1H composite output, CPTO : LSB|
FSO7 : MSB, FSO0 : LSB 87 SVbb - | Power supply
27 SEL3L | | Change of 3ine judging formuia 88 SVss - | GND
‘L*: BPF, "H": 3Hine 89 ~ 93 CMX0 ~ CMX4 | O | C output for movement
23 CREV | | Change of C signal symbol CMX0D: LSB
"L* : Symbal used, "H" : Symbol not usad 84 SVoo — | Power supply
29,30 | Svss - | GND g5 SVss - | GND
31 TEST3 | | Comb filter test pin 896 ~ 98 CMX5 ~ CMX7 | O | € output for movement
'L : For movement, *H' : Comb filter CMX7 : MSB
32 SELBP | | Change of BPF judging formula 99 SVbo — | Power supply
L VIVO, "HY VT +V2 100 | Svss - | GND
33 ~36 | Svss - | GND 101, 102 YMXQ, YMX1 O | Y output for movement
36 FS42 | | Clock input {4fsc=14.31818MHz) YMXQ : LSB
37 Vss - 1 GND 103 | Svop - | Power supply
38 SVop — | Power supply 104 | SVss — | GND
39 MINTEST | | Test pin fixed "L" 105 ~ 110 YMX2 ~ YMX7 | O | Y output for movement
40 ~ 47 | DIP3L1 | i 3-line change-over levei YMX7 : MSB
~ DIP3L8 DIP3L1 : LSB, DIP3L8 : MiSB 111 \Vss - | GND
48 ~ 51| DIP2L1 || 2ine change-over level 112 | SVop - | Power supply
~ DIP2L4 fixed "L 113~118| Svss - | GND
B2 ~ 54 | CLD7 ~ CLD5S l | 3-dimensicnal C signal input 118 | SvVoo — | Power supply
CLD7 : MSB 120 ~ 127| SVss - | GND
55 Vssl - | GND 128 | SVop - | Power supply
56 CLD4 I | 3-dimensicnal C signal input 129 | Vool — | Power supply
B57 Vool = | Power supply 130 | SVss - | GND
B8 ~ 61 CLD3 ~CLDO | 1 | 3-dimensicnal C signal input 131 | Vssl — | GND
CLDO : LSB 132 ~137 | Svss GND
62 SVbp ~ | Power supply 138, 139 LAT7, LATE Composite signal output
63 SVss — | GND LAT7 : MSB
64,65 | C3L7, C3L6 O | Comb filter C signal output 140 | SVoo - | Power supply
66 SVss - | GND 141, 142| LATS, LAT4 C | Composite signal output
€7 SVbp — | Power supply 143 | Svss - | GND
68 ~ 73 | C3L5 ~ C3L0 Comb filter C signal output 144 ~ 147} LAT3 ~ LATOQ O | Composite signal output (LATO : LSB)
C3L0:LSB 148 VoD —~ | Power supply
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9-5. Block diagram

Calcula-

{tion for C
" | separa-

Y

tion

Y

Judg-
ment of C
correla-
tion

YVYY

f“ 4

OFF
™l seT

Y

A

Pl e sl |

9-6. Explanation of block

1) Judgment of C correlation

Correlation among the lines is checked by the judging
formulae, and a signal to select the most suitable cal-
culation of C separation is output. The following four
judging formulae are used for the cases where the
three lines are correlated 1o one another (3-line) and
where the lines are not correlated to

one another {(BPF).

When (V1+V0) £ A and (V1-V0) € A, BPF is selected .............. {1
When (V1+V0) >A and (V1+V2) > A, BPF is selected .............{2)
When (V1+V0) / 2 < (V1-V0) and (V1-V0) / 2 < (V1+V0),

BPFis selected ..o (3
When (VO +V2} / 4} < V1) < (V0 +V2), 3-line is selected ......... {4}

9-7. Detail of setting of mode

1) CREV

When combined with KAGOS for the 3-dimensional Y/
C separation for movement, the C signal is output as
the complement of 2 having the symbol bit of MSB in
the "WITH SYMBOL" mode, and a positive number
with offset is output in the "WITHOUT SYMBOL"
mode.

2) TEST3
Y and C of the 3-dimensional Y/C separation for move-
ment are output to the cutput of YMX and CMX {when

CREV @§—~—
TEST @) ———— ——— - — -4

combined with KAGOSE) in the "FOR MOVEMENT"
mode. Y and C of the 2-dimensional Y/C separation are
output in the "Comb filter' mode. If the 2-dimensional
Y/C separation is selected, C is output as the C signal
having no symbols, regardless of setting of ‘CREV".

3) SELBP

{1) of the two judging formulae to select the 3-line or
BPF (Judging formulae for C correlation {1) and (2}) is
selected in "V1-V0" mode, and (2} is selected in
V1+V2" mode.

4} DIP3L

This is used to set the value of A in the judging for-
mulae (1) and {2). "1" is the 8-bit data of LSB, and "8" is
that of MSB. Accordingly, the changeover level of the
3-line and BPF can be changed by combining the val-
ues of "SELBP" and "DIP3L".

5) SEL3L

The "AND" is taken from the results of the judging
formula selected by SELBP and the judging formula (3)
s0 that the BPF can be selected more easily in "BPF"
mode. The "OR" is taken so that the 3-line can be se-
lectea more easily in the "3-line” mods.
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10. 3-dimensional Y/C Separation Digital Filter : KAG05 (IC10, X35-2110)

10-1. Outline 10-2. Features

KAGO5 is a 3-dimensional Y/C separation filter appli- * Detection of movements among frames. 3-dimen-
cable to the NTSC method. If this filter is combined sional Y/C separation.
with KAGO4, it can execute Y/C separation without e [f combined with KAG0O4, a 3-dimensional Y/C sepa-
making much less dot disturbance and cross color. ration for movement filter can be made up.

¢ Clock of 4fsc and formation by 8bits.
* The movement sensing accuracy can be changed by
changing the parameter values.

10-3. Pin connection

[ = [ [ e = =
32333323 233888 & s rm.e 55555
bbwsde @82=z=2, 93 3 23558, .2233.395,282¢2%
822252658 8cc888¢88 223525535835 38=228828858285;
Ittt A A LTI TR T e[ a e 48]
EEEGEB I 3RO ISR IR AEROE I RERERERNGE
Vss 1 120 f— V55§
FS42 2 119 —p= ¥3D20UT
SVss 3 O 118 == Y3D1CUT
YLTHO 4 117 i ¥3DOOUT
cPTO 5 116 f— Mc3D7OUT
CPT1 [ 15 —# MC3080UT
CPT2 7 114 f~— MCIDS0UT
CPT3 8 113 g— SVss
GPT4 ] 12 e SVoD
CPTS 10 M1 § g MCID4OUT
cPTe 1 10— MCID30UT
CPT? 12 09— MC3D20UT
SVss 13 108 J——ip MC3D10UT
YLTH1 14 107 Svop
SVss 15 108 f———- MC3D0OUT
caLe 18 105 —— svss
c3aLl 17 104 Pemrman SVOD
Cc3iLz 18 103 Qut—— MINTEST
caL2 1% 102 Svop
CaL4 2" KAGO5 : IC10 (X35-2110) 101 g—— Svss
caLs 21 100 fl— LTHO
caLs 22 99 f4— LTH1
caL7 23 95 fl— L TH2
GCTCSe 24 87 f— L TH3
GCTCS1 25 98 R TESTO
YLTH2 26 95 flg— TEST1
SVoo 27 9 R TEST2
SVss 28 53 Rt—- TEST3
cLDo 29 92 SV
cLb1 30 )l SVoo
CLD2 3 20 l: GCTYO
VoD az % Ra— GCTY1
BVss a3 48 Rd— GCTCO
cLD3 T 87 Re— GCTC1
CLD4 35 88— SvVss
cLos 38 85 SVoo
CLD& a7 8t B—» cpi7
cLo? 28 & B crs
sVss 39 82 I—» cpis
Vss 40 81 I vss
TYSILISIYBEHNOTBEEREBRBRSERRIEBERBRORRERRERREER
Aggg ILEe¢sB8Lr 88y RN EE-EEE - EEEEE R
9888252503 033583 ;7728588000222 5520888°
(7] o0 0o
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10-4. Pin function

CIRCUIT DESCRIPTION

Pin No. Name 17O Function
1 Vss - | GND
2 FS42 | Clock input (4fsc=14.31818MHz}
3,13,16 Svss - GND
4 YLTHO | Setting of movement limiter circuit level of low-band elements of brightness (LSB).
5~12 CPTQ ~ CPT7? I | 1H delay composite signal input (CPTO : LSB, CPT7 : MSB)
14 YLTH1 | Setting of movement limiter circuit level of low-band elements of brightness.
16~ 23 C3L0 ~ C3L7 | Comb filter Y/C separation chroma signal input {C3L0 : LSB, C3L7 : MSB).
24, 25 GCTCS0, GCTCS1 | Inter-frame chroma elements movement detecting sensitivity selection.
{GCTCS0 : LSB, GCTCS1 | MSB)
26 YLTH2 | Setting of moverment limiter circuit level of low-band elements of brightness.
27,32 Svop — | Power supply
28, 33 SVss - | GND
29 ~ 31 CLDO ~ CLD2 O | Chroma mixture output of 3-dimensicnal Y/C separation for movement ({CLDO : LSB).
34 ~38 CLD3 ~ CLDY O | Chroma mixture output of 3-dimensional Y/C separation for movement (CLD7 : MSB).
39, 40 SVss, Vss - | GND
41 VoD — | Power supply
42 ~ 49 FLOAD ~ FLD47 i Test pin, fixed to "L".
50 ~ 53 FLDBO ~ FLDB3 [ Input from outside field memory {2). (FLDBO : LSB, FLD83 : MSBI
54 ~ 57 FLDAQ ~ FLDA3 t | Input from outside field memory {1). (FLDAO : LSB, FLDA3 : MSB)
58 SELUP i Changeover signal input for upper 4bits
59 SELLW i Changeover signal input for lower 4bits
60 Vssl — | GND
81 SELFMC i Changeover input of input signal of outside field memory (3).
62 Vool — | Power supply
63 ~ 66 FLDCO ~ FLDC3 [ Input from outside field memory (3}. (FLDCO : LS8, FLDC3 : MSB}
87 SVoD — | Power supply
68 Vss - | GND
69 ~ 72 CPLMX0 ~ CPLMX3 QO || Output to outside field memory (3). {CPLMX0 : LSB, CPLMX3 : MSB)
73,74 CPLO, CPL1 Q | Cutput to outside field memory {2), (CPLO : LSB)
75 SvVss - | GND
76 SVoD - Power supply
77,78 CceL2, CPL3 O | Output to outside field memory {2). (CPL3 : MSB)
79 CPL4 O | Qutput to outside field memory {1). (LSB)
80 Voo Power supply
81 Vss - | GND
82 ~ B4 CPL5 ~ CPL7 O | Output to outside field memory (1). (CPL7 : MSB)
85 SVop — | Power supply
86 Svss ~ | GND
87, 88 GCTC1, GCTCO I Brightness and chroma high-band elements movement detecting sensitivity selection.
89, 90 GCTY1, GCTYO | Brightness low-band slements movernent detecting sensitivity selection.
91, 92 SVoo — | Power supply
93 TEST3 | Test pin, fixed to *H".
94 TEST2 ] Forced comb filter control signal input.
95 TEST1 ] Test pin, fixed to "L".
96 TESTO | Test pin, fixed to "H".
97 ~ 100 LTHS ~ LTHG | Setting of movement limiter circuit level of chroma elements (LTH3 : LSB, LTHO,: MSB))
101, 105, 113 | SVss - | GND
102, 104 Svbo - | Power supply
103 MINTEST | Test pin, fixed to "L".
106 MC3D00OUT 0O | Frame Y/C separation chroma signal output (LSB).
107,112 SVop — | Power supply
108 ~ 111 MC3D10UT ~ MC3D40UT O | Frame Y/C separation chroma signal output
114 ~ 116 MC3D50UT ~ MC3D70UT Q | Frame Y/C separation chroma signal output {(MC3D70UT : MSB).
117 ~ 119 Y3D0OUT ~ Y3D20OUT QO | Frame Y/C separation brightness signal cutput (Y3DOOUT : LSB}.
120 Vss - | GND

51



52

CIRCUIT DESCRIPTION

Pin No. Name 1/0 Function
1217 VDD — i Power supply
122 ~ 128 Y3D30UT ~ Y3D70UT Q | Frame Y/C separation brightness signal output (Y3D70UT : MSB),
127,145 Svss - | GND
128, 129 CINV1, CINV2 ] Test pin (Fixed to 'L" ; pin 128, "H" : pin 129).
130 BATH - Power supply
131 EN3D4 1 Test pin, fixed to "L".
132 EN3D3 | Forced comb filter fixed control signal input (FM=3M}.
133 EN3DS | Test pin, fixed to "M*.
134, 135 SVop — | Power supply
136, 137 GCTMO, GCTM1 | Brightness high-band elements movement detecting sensitivity selection (GCTMO : LSB, GCTM1 : MSB)
138, 139 MVPLDO, MVPLD1 | Test pin, fixed to "L".
140 Vool 1 Power supply
141, 143 MVPLD2, MVPLD3 —~ | Test pin, fixed to "L".
142 Vssl — | GND
144 SEL43 | Test pin, fixed to “H".
146 ~ 149 MOENOOUT ~ MOEN3QUT | O | Test pin (open)
160, 151 MOVEDOUT, MOVE1OUT O { Test pin (open)
152 Svss - 1 GND
153 SVpD - Power supply
154 ~ 158 MOVE20UT ~ MOVE7QUT O | Test pin [open)
160 VoD — Power supply
GCTYO, GCTY1:  Brightness low-band elements movement detecting sensitivity selection.

YLTHO ~ YLTH2 :

GCTCO, GCTC1 :

GCTMO, GCTM1 :

GCTCSO, GCTCST :

LTHO ~ LTH3 :

SELFMC :

SELUP :

SELLW :

EN3D3 :

TEST2:

00 — High sensitivity, 01 — -, 10 — Low sensitivity, 11 — No detection

Level setting of brightness low-band elements movement limiter circuit

000 — Maximum, 001 = -, 110 =, 111 = Minimum

Brightness and chroma high-band elements movement detecting sensitivity selection.

00 — High sensitivity, 01 — -, 10 — Low sensitivity, 11 — No detection

Brightness high-band elements movement detecting sensitivity selection.

00 — High sensitivity, 01 — -, 10 — Low sensitivity, 11 — No detection

Chroma elements movernent detecting sensitivity selection.

00 — High sensitivity, 01 — -, 10 = Low sensitivity, 11 — No detection

Level setting of chroma elements movement limiter circuit,

0000 — Minimum, 0001 — -, 1110 =, 1111 — Maximum

Signal input to change output data for outside field memory (3).

The upper and fower 4bits of 8-bit 1H delay composite signal input from outside are changed over by the control signal
SELMHL (SELFMC) sent from KAGO3, then output to the outside field memory (3).

0 — Upper 4bits, 1 — Lower 4bits

Signal input to change input data from outside field memories (1) and (3).

The 4-bit data of the field memaories (1} and {3} input from outside are changed over by the control signal SEL13 (SELUP} sent
from KAGO3 and used as the upper 4bits of the 1-frame delay signal.

0 — Field memory (1), 1 — Field memory {3}

Signal input to change input data from outside field memories (2) and (3.

The 4-bit data of the field memories (2) and {3} input from outside are changed over by the control signaf SEL23 {SELLW) sent
from KAGO3 and used as the lower 4bits of the 1-frame delay signal.

0 — Field memory (2}, 1 — Field memory (3}

The horizontal synchronizing signal part, color burst signal part, and vertical blanking part are processed with the logicat
comb filter and cutput by the control signal M3EN3D (EN3D3) sent from KAGO3,

Forced comb filter control signal input The comb fitter is forcedly fixed in the search and CAV disc still mode.

0 — Normal, 1 — Forced fixing of comb filter



CIRCUIT DESCRIPTION

10-5. Explanation of functions
1) Qutline
* Processing in moving picture system

In the Y/C separation of the moving picture system,
since the frames are not deeply correlated with on an-
other, the result processed with the logical comb filter
KAGO4 is output as it is.

* Processing in still picture system

In the still picture mode, the chroma signals are
separated with the frame comb filter by utilizing the
fact that the phase of the chroma signal is inverted
among the frames.

» Detection of movement ,

The movement detecting section detects move-
ments of the low-band elements of brightness and the
high-band slements of the brightness and chroema in
one frame, and outputs the one having a larger abso-
lute value as the movement.

2) Explanation of blocks
+ Y/C separation circuit among frames

As 1-frame delay memory, three 1-Mbit field memo-
ries are used to form a frame memory. Y/C separation
armong the frames is executed with the frame comb fil-
ter formed with a digitized composite signal and a 1-
frame delay signal.

» Brightness low-band elements movement detect-
ing circuit
The difference between the composite signal and 1-
frame delay signal is taken and passed through the LPF
to limit its band to detect the movement of the low-
band elements of brightness.

+ Brightness low-band elements movement limiter

circuit

Even in the still picture mode, "movement' may be
detected because of noises etc. Accordingly, the
brightness low-band elements limiter circuit assumes
a picture having little movement to be a stiil picture and
masks the movement. The level to judge a picture to
be a still picture can be changed with YLTHO ~ YLTH3.

» Brightness and chroma high-band elements

movement detecting circuit

The width of the composite signal and 1-frame delay
signal are limited by the BPF which allows the chroma
signals to pass, then they are added and subtracted to
detect the brightness chroma high-band elements
movement, The movement detecting sensitivity of the
high-band of the brightness can be changed with
GCTM1 and GCTMO, and that of the chroma signals
with GCTCS1 and GCTCSO.

« Chroma elements movement limiter circuit

in case of a monochrome video signal which does
not contain chroma elements, it is judged that chroma
elements do not move at all, and the movement of the
chroma elements is masked by the chroma elements
movement limiter circuit. The level of monochrome
video signal detection is changed with LTHO ~ LTH3.

« Comparator

The comparator sends the larger one of the detected
movement signals of the brightness low-band ele-
ments movement detecting circuit and brightness/
chroma high-band elements movement detecting cir
cuit to the C-mixing circuit. The brightness low-band
elements movement detecting sensitivity can be
changed with GCTYQ and GCTY1, and the brightness/
chroma high-band elements movement detecting sen-
sitivity with GCTCO and GCTC1.

+ C mixing circuit

This circuit calculates the chroma signais of the logi-
cal comb filter and frame comb filter, changing their
ratio according to the signal from the comparator, then
output the result. Then, this chroma signal is sent to
the brightness signal separating circuit.

+ Brightness signal separating circuit

This circuit subtracts the chroma signal sent from
the C mixing circuit from the original composite signal,
then outputs the brightness signal.
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CIRCUIT DESCRIPTION

11. Memory Control (2} : KAMO1 (IC14, X35-2110}

11-1. Outline

KAMO1 is a color noise reduction element for
NTSC, which reduces the phase noise and amplifies
the color signals.

11-2. Features

¢ Frame cyclic filter.

* Reference signal generator,

¢+ Clock of 8fsc and formation by 8bits.
* Built-in LPF for Y.

11-3. Pin connection
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11-4. Pin function

CIRCUIT DESCRIPTION

Pin No. Name H{e) Function
1 Vss - GND
2 CKI | | 8fsc ciock input
3 CKO 0O | 8fsc clock cutput
4 YINT | Y input (MSB)
5 SVss - | GND
6 SVbD | Power supply
7~13 YING ~ YINO I Y input (YINO : LSB)
14 ~ 21 CIN7 ~ CING I C input (CIN7 : MSB, CINO : LSB})
22 RFILD O | Reference field output
23 RCOL O | Reference color-output
24 HREN O | Reference 1H pulse
25 VREN O | Reference field pulse
26 WFILD I Writing field input
27 WCOL | Wiriting color input
28 NREN | Noise reduction ON/OFF selecting
29, 30 CNRTO, CNRT1 | Coefficient control of cyclic filter for movements among frames.
31, 32 THLEQ, THLE1 I Fine adjustment of CNRTO and CNRT1,
33-~35 SVss - | GND
36 XHREN O | Reference tH pulse (Inverted output of HREN})
37 Vss - | GND
38 SVop ! Power supply
39 RESET | Chip select
40 Svss - | GND
41 DV I Frame counter offset data pulse (For test). Fixed to "H".
42 TOH | 1M counter offset data pulse (For test}). Fixed to "H".
43 ~ A8 RWDLS ~ RWDLD | Frame memory B/W phase adjustment. Fixed to 011011hin.
49 ~ 54 INDS ~ IND4 | 1H/frame counter offset data. Fixed to 376hex {IND9 : MSB).
55 Vssl - GND
56 IND3 i 1H/frame counter offset data
57 Vool | Power supply
58 ~ 60 IND2 ~ INDQ I 1Hfframe counter offset data (INDQ : LSB).
61 ~ 63 YDLO ~ YDI.2 | Y cutput delay adjustment
G4 SVoD | Power supply
65 ~ 70 SVss - | GND
71 MINTEST l Test pin (fixed to "L}
72,73 SVss — | GND
74 Voo 1 Power supply
75 Vss - | GND
76 ~ 79 YOUT? ~ YOUT4 @] Y output (YOUT7 : MSB).
80 SVoo | Power supply
a1 Svss - | GND
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CIRCUIT DESCRIPTION

Pin No. Name 110 Function
82 ~ 85 YOUT3 ~ YOUTO O | Y output (YOUTO : LSB).
88 SvVop | Power supply
87 ~ 93 SVss - GND
94, 99 SVoo | Power supply
95 ~ 97 SVss - | GND
98 CNRQO O | Coutput (LSB}.
100, 104 Svss - | GND
101 ~ 103 CNRO1 ~ CNRO3 O | Coutput
105 SVop I Power supply
106 ~ 109 | CNRO4 ~ CNROO Q | Coutput {CNRO7 : MSB).
110 MCLK O | Frame memory clock
111 Vss - GND
112,118 Svop [ Power supply
113 CWC O | Frame memory writing clock
114 CRC O | Frame memory reading clock
1ib CLRN O | Frame memeory clear
(156,117,119~ 127 SVss - GND
128 SVbD [ Power supply
129 Vool | Power supply
130 CKRS | CNR ON/OFF change {'L": ON, "H" : OFF)
131 Vssl | GND
132 ~ 139 | FR4AM7 ~ FRAMOD | 1 frame delay input {FR4AM7 : MSB, FR4MO : LSB)
140 FsS8 Q | 8fscoutput
141, 144 SVss - | GND
142 SVop | Power supply
143 FS42 O | 4fscoutput
145 CFS O | 8/3fsc output
146 FS 0O | 8fsc output (Same phase as F58)
147 XFS QO | Inverted output of FS
148 VoD | Power supply

11-5. Explanation of functions
1) Frame cyclic CNR

The C signal sampled at 4fsc is converted into an 8-
fsc signal by the interpolation LPF. This converted sig-
nal is thinned to 1/3 by the 8/3fsc clock, then input to
the cyclic filter. The noise suppressing ratio R is deter-
mined by the depth of frame correlation.

R=log [{1+K}/ (1=K} ] dB

The C signal which underwent the noise reduction
processing is input to KANO1 {BPF for C) to remove the
folded noises. The capacity of the frame memory for
frame correlation must be at least 2M bit.

2) Reference signal generator

This device generates the information on 1H, 262H,
263H, field, and color according to the counter of 1
frame to interface with TBC. Since the H synchronizing
period and V synchronizing period are not processed
by the CNR, the frame counter generates a prohibition
gate.

3} YLPF

The Y signal sampled at 4fsc is over-sampled by the
interpolation LPF and converted into an 8fsc signal,
then output.

11-6. Details of setting of modes
1) Setting of NR effect : CNRT0, CNRTT, THLEOD,
THLE1
THLEO and THLE1 are for fine adjustment. Their NR
effect is large when L and L, and small when H and H.

CNRTO CNRT1 NR effect | Residual image
H L Small Small
L H Medium Medium
H H Large Large
L L No No




12. BPF for Color Signals : KANO01 (IC17, X35-2110})

12-1. Outline

KANO1 is a band pass filter for the color signals,
which extracts the frequency elements of 3.68MHz.

12-2. Features

Clock of 8fsc and formation by 8-bits.

12-3. Pin connection
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12-4. Pin function

CIRCUIT DESCRIPTION

12-5. Explanations of functions

Pin No. Name 110 Function Pin No. Name 1/0O Function
1 Vss - | GND B4 ~70 {SVss - | GND
2 CKIN | | 8fsc clock input 71,72 | SVoo [ | Power supply
3 SVss - | GND 73 ~79 |SVss - | GND
4 MINTEST | | Test pin 80 VoD | | Power supply
5 SVop | | Power supply 81 Vss - | GND
6~13 | CIN7 ~ CINO | | Cinput 82 ~84 |SvVss - | GND
(CIN7 : MSB, CINO : LSB) 86,86 SVon [ | Power supply
14 ~ 18 | SVss — | GND 87 ~90 | Svss - | GND
19 ~ 21 { MO3 ~ MO | | Test pin MO3 : Fixed to "H" 91,92 1 8Voo | | Power supply
MC2, MO1 : Fixed to "L 93 ~ 105 | SVss - | GND
22 - 27 | SVss - | GND 106 ~ 109 | CO0 ~ CO3 O | Coutput {COQ : LSB)
28,29 |[Svon | | Power supply 110 SVss - | GND
30 ~34 | Svss ~ | GND 111,112 | CO4, CO5 O | Coutput
35,36 | Svoe || Power supply 113 SVss — | GND
37 ~39 | SVss — | GND 114, 115 | CO86, CQ7 C output (CO7 : MSB}
40 Vss - | GND 116 ~ 119 [ SVss — | GND
41 VDD || Power supply 120 Vss - | GND
42 ~ 48 | SVss - | GND 121 VoD || Power supply
49,50 ! Svbp I | Power supply 122 ~ 139 | SVss - | GND
51 ~59 | SVss - | GND 140 Vool || Power supply
60 Vssi | | GND 141 SVss - | GND
61 Svss — | GND 142 Vssi | | GND
62 Vool || Power supply 143 ~ 169 | SVss - | GND
63 SVop | | Power supply 160 VoD | | Power supply

1) BPF for color signal

The color signal sampled at 4fsc is over-sampled by
the BPF for interpolation, then converted into 8-fsc
data.
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CIRCUIT DESCRIPTION

13. 20-bit Input Bit-stream Conversion DAC : SAA7350 (IC11, X32-2350)

13-1. Functional description
General

The SAA7350 bit-stream conversion CMOS DAC
contains a flexible interface supporting a variety of for-
mats. This enables it to be used with a number of avail-
able digital filters with wordlengths of up to 20-bits and
up-sampling up to 8fs.

The system sampling frequency (fs) can be between
16kHz and 53kHz.

The analog section contains four one-bit DACs oper-
ated in differential mode to achieve high perfarmance
signal-to-noise ratio, channel separation and total har-
monic distortion.

Input interface

The SAA7350 supports the following modes :

* |:S with dataword rates of fs, 2fs or 4fs with
wordlengths of up to 20-bits. A minimum of 16-hit-
clock cycles per word is required.

¢ Sony serial format for dataword rate of fs, 2fs, or
4fs with wordlengths of 16, 18 or 20-bits. As this
format idles on the MSB it is necessary to know
how many bits are being transmitted.

¢ Simultaneous mode for dataword rates of fs, 2fs,
4fs or 8fs with wordlengths of up to 20-bits idling
on the least significant bit. A minimum of 16-bit-
clock cycles per word is required.

* Simultaneous mode for dataword rates of fs, 2fs,
4fs and 8fs with wordlengths of 18 or 20-bits idling
on the MSB. As this format idles on the MSB it is
necessary to know how many bits are being trans-
mitted.

* Simultaneous mode for dataword rates of fs, 2fs,
4fs or 8fs with wordlengths of up to 20-bits using-
burst clocks {see next page). A minimum of 16-bits-
clock cycles is required. This mode is restricted to
having the bit clock at less than or equal to half the
master clock frequency supplied to the SAA7350.

The choice of these formats is given by the pins IDF1
to IDF3 as shown below.

13-2. Input data formats

IDF3 | IDF2 | IDF1 format
0 0 0 125 format up to 20-bits
0 1 Sony serial format 16-hits
0 1 0 Sony serial format 18-bits
0 1 1 Sony serial format 20-bits
1 0 ¢ Simultangous format idfirg on LSB up o 20-bits
1 0 1 Simultaneous format idling on MSB 18-bits
1 1 0 Simultaneous format idling on MSB 20-bits
1 1 1 Simultaneous format burst clock up to 20-bits

The transfer on the serial input has to be synchronous to the master clock.

Clock frequency

The device can run at an input clock frequency of
either 384fs or 256fs {pin XSEL} outputting a system
clock at the same frequency on XSYS1 and half input
clock frequency on XSYZ2. fs can be between 16kHz
and B3kHz.

Noise shaping

Third order noise shaping is implemented on the
SAA73B0 to give an improved signal-to-noise ratio. DC
ofiset and out-of-band dither is added to prevent idle
patterns in the audic band.

Bit-stream conversion DAC

The digital-to-analog conversion in the SAA7350 is
performed using the Philips bit-stream conversion
technigue. The input from the digital filter is over-
sampled io 8fs by means of a digital sample and hold
and converted to a 1-bit pulse density modulated
(PDM) signal.

A switched capacitor technique is used for the bit-
stream conversion to convert the PDM signal to an
analog signal. A fixed charge is either added or sub-
tracted from the virtual earth node of an integrator. As
this output is a continuous time output a highly sym-
metrical operational amplifier is used to give a low dis-
tortion figure.

In order to increase the output signal-to-noise ratio
and THD performance, internal operational-amplifiers
are provided so that the devise is operated in differen-
tial mode. With this technique, any common meode
signals cancel thus improving the signal-to-noise ratio
and total harmonic distortion.

TDA1547 interface

The SAA7350 can also be used to provide over-sam-
pling and noise shaping for the TDA1547. QOne-bit
codes and clock outputs are supplied for inputs to the
TDA1547,
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13-3. Pin function

CIRCUIT DESCRIPTION

Pin Symbol 11O Description
1 XSEL | Crystal frequency select; this pin is used to select the master crystal frequency as follows : XSEL HIGH =384fs,
XSEL LOW=266fs; if unconnected the pin will default HIGH
2 DOEN I Cne-bit digital output enable; when LOW, the one-bit code outputs are made available for TDA1547; if uncon-
nected the pin will default HIGH {(nhot connected}
3~5 | IDF3~IDF | Input data format; these three pins determine the input format the device is to operate in (see functional
description); if unconnected these pins will default HIGH {i. e. burst clock mode)
5] TEST4 - Test 4; this pin should be connected GND line
7 SDI2 | Serial data input; used in simultaneous mode only (for the right channel signal)
8 SDIn I Serial data input; this should be a 16, 18 or 20-bit linear 2's complement PCM signal; in simultanecus mode this
pin is used for the left channel signal
9 WSl | Serial input word select signal; signifies whether data word is for the left or right channel; can be either fs, 2fs,
4fs or Bfs where fs is the system sampling frequency; fs can be between 18kidz and 53kHz
10 | SCKI [ Bit clock input for the serial input interface
11 TEST - Test 1; this pin should be left open-circuit
12 | Voop - +5V power supply for the digital section
13 | Vsso - Ground connection for the digital section
14 XIN [ Crystal oscillator input
15 | Xour O Crystal oscillator output
16 | XSYS1 @] Buffered ¢scillater output
i7 TESTH - Test 5; in normal gperation this pin should be tied LOW
i8 VDDAR - Connected to ground
19 INTR+ o] Output from the right positive switched-capacitor integrator; input to differential operational amplifier
(Connected to ground)
20 FBR+ - Feedback connection for the right positive switched-capacitor integrator {Connected to ground)
21 | Vssam - 0V supply for right channel {Connected to ground}
22 FBR- — Feedback connection for the right negative switched-capacitor integrator [Connected to ground)
23 INTR- 0] Output from the right negative switched-capacitor integrator; input to differential operational amplifier
(Connected to ground)
24 | VreR - High impedance voltage reference for right channel inputs; typically Vopag/2 {Connected to ground)
25 | VDACR —~ Reference voltage supply for right channel DAC's; normally this will be connected to Vss {Connected to ground)
26 | VROR 8] Right channel voltage reference output; typically Vopar/2 {Connected to ground)
27 | VoDATR - 5V supply for right channetl analog timing (Connected to ground)
28 | Vssar - OV supply for left and right channel analog timing {Connected to ground)
29 | Vopam - 5V supply for left channel analog timing (Connected to ground)
30 IRR - 24k bias resistor connection for the reference current generator circuit (Connected to ground)
31 VROL o] Left channel voltage reference output; typically Vooai/2 {Connected to ground)
32 | Vpact - Reference voltage supply for left channel DAC; normally this will be connected to Vss (Connected to ground)
33 VRCL - High impedance voltage reference for left channel inputs and for bias current generator; typically Vobad/2
(Connected to ground)
34 INTL- 8] Output from the left negative switched-capacitor integrator; input to differential operational-amplifier
{Connected to ground)
35 FBL- - Feedback connecticn for the left negative switched-capacitor integrator (Connected to ground)
36 | VssaL - 0V supply for left channel {Connected to ground)
37 FBL+ - Feedback connection for the left positive switched-capacitor integrator {Connected to ground)
38 INTL+ O Qutput from the left positive switched-capacitor integrator; input to differential operational-amplifier
{Connected to ground) )
39 | VopaL — Analog 5V supply for left channel (Connected to ground)
40 | TEST2 - Test 2; this pin should be left open-circuit
41 TEST3 - Test 3; this pin should be left open-circuit
42 | DOL O | Digital output left; left channel one-bit code for TDA1547
43 | X8Ys2 O Output clock at a frequency of half the master clock frequency
44 | DOR O Digital output right; right channel one-bit code for TDA1547




13-4. Block diagram

CIRCUIT DESCRIPTION
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CIRCUIT DESCRIPTION

14. Bit-stream DAC (1-bit} : TDA1547 (IC12, X32-2350)

14-1. General description

The TDA1547 is a dedicated one-bit digital-to-ana-
log converter to facilitate a high fidelity socund repro-
duction of digital audio. The TDA1547 is extremely
suitable for use in high quality audio systems such as
Compact Disc and DAT players, or in digital amplifiers
and digital signal processing systems.

The TDA1547 is used in combination with the
SAA7350 bitstream circuit, which includes the third-
order noise shaper. The excellent performance of the
SAA7350 and TDA1547 bitstream conversion system
is obtained by separating the noise shaping circuit and
the one-bit conversion circuit over two [C's thereby

14-2, Pin connection

reducing the crosstalk between the digital and analog
parts,

The TDA1547 one-bit converter is processed in
BIMOS. In the digital logic and drivers bipolar transis-
tors are used to optimize speed and to reduce digital
noise generation. In the analog part the bipolar transis-
tors are used to obtain high performance of the opera-
tional amplifiers. Special layout precautions have been
taken fo achieve a high crosstalk immunity .

The layout of the TDA1547 has fully separated left
and right channels and supply voltage lines between
the digital and analeg sections.

VSSDR | 7

28] cLkL
27] voop L
?_6_] VSSD L

VriefR | 8 25
o7 (8] rparsar 22 Vet

AGNDDACR [ 9]

—DACR [10

+DACR [11]

AGNDR [12

" ne [18]
+ouTR [14

—OUTR [18]

vssa 16

24] AaNDDACL

23] —pacL
22] +DACL
21] AcnD L
@ n.c.
19] +outL
18] —outL
E VDDA
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14-3. Pin funections

Pin Symbol [/0 | Description
1 DGND - OV digital supply.
2 Vooo - 5V digital supply for both ¢hanneis.
3 IN R | Serial one-bit data input for the right channel.
4 n.c. - Pin not connected; should preferably be connecied to digital ground.
5 CLKR | Clock input for the right channel .
6 VDODR - 5V digital supply for the right channel; this voltage determines the internal logic HIGH level in the right channel.
7 VsspR - 3.5V digital supply for the right channel; this voltage determines the internal logic LOW lavel in the right
channel,
VREF R - =4V reference voltage for the right channel switched capacitor DAC.
9 AGND DACR| - OV reference voltage for the right channel switched capacitor DAC; this pin should be connected to analog
ground.
10 | -DACR 0 Output from the right negative switched capacitor DAC; feedback connection for the right negative operaticnal
amplifier.
11 +DAC R 0 Output from the right positive switched capacitor DAC; feedback connection for the right positive operational
amplifier.
12 AGND R - 0V reference voltage for both right channel operational amplifiers,
13 n.c. - Pin not connected; should preferably be connected to analog ground.
14 | +OUTR 0] + output of the switched capacitor aperational amplifier.
15 -CUTR 0] — output of the switched capacitor operational amplifier.
16 Vssa - -5V analog supply.
17 | Vopa - 5V analog supply.
18 | -OUTL O - output of the switched capacitor operational amplifier.
19 +OUT L 0 + output of the switched capacitor operational amplifier.
20 | n.c - Pin not connected; should preferably be connected to analog ground.
21 AGND L - OV reference voltage for both left channel operational amplifiers.
22 +DAC L 0 Qutput from the left positive switched capacitor DAC; feedback connection for the left positive operational
) amplifier,
23 | -DACL O Output from the left negative switched capacitor DAC; feedback connection for the left negative operational
amplifier,
24 | AGNDDACL| - OV reference voltage for the left channel switched capacitor DAC; this pin should be connected to analog
ground.
25 VREF L - -4V reference voltage for the left channel switched capacitor DAC.
26 | VsspL - -3.5V digital supply for the left channel; this voltage determines the interal logic LOW level in the left channel.
27 | Vbbbl - 5V digital supply for the left channel; this voltage determines the internal logic HIGH level in the left channel.
28 | CLKL l Clock input for the left channel.
29 n.c. - Pin not connected; should preferably be connected to digital ground.
30 | INL I Serial one-bit data input for the left channel.
31 VssD - —BV digital supply for both channels.
32 | VsuB - -5V substrate voitage,

14-4. Function description

Both channels are completely separated to reach ¢ Switched capacitor network, this forms the actual
the desired high crosstalk suppression level. Each DAC function, it supplies charge packets to the low-
channel consists of the following functional parts : pass filter, under control of the incoming one-bit
* One-bit input, which latches the incoming data to code.

the system clock. * Two high performance operational amplifiers, that
* Switch driver circuit, which generates the non-over- perform the charge packet to voltage conversion

lapping clock- and data-signals that control the DAC and deliver a differential output signal. The first pole

switched capacitor networks. of the low-pass filter is built around them.
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14-5. Block diagram

Vssp VoopL VrafL negative DAC AGND L VoDpa
=5V) ne. +5V) (-4 V} oulput {0V} positive output (+5 V)
VsuB data clock VsspL AGNDDACL | posiiive DAC
(-5V) input laft input laft {-35V) {ov) output n.c. negative output

| | |

Iaa |31 30 lzsj_lza |27 Ias 25 24 23 22 21 Iao 18 18 ]17

ra
+
ONE-BIT SWITCH SWITCHED [; LEFT

— CAPACITOR CHANNEL

INPUT DRIVERS NETWORK = [+

SWITCHED = _rl;
ONE-BIT SWITCH RIGHT
TDA1547 INPUT  [*|  DAIVERS o |+ r-l:_ CHANNEL
-~ +
. e

4 |2 s s |z 8 3 10 1 2 |13 14 15 |e
| I | MCD233
ov) | daa _ clock -35v) oW positive DAC n.c. negative oulput
DGND input right input right Vasp R AGND DACR outpul
(+5 V) n.c. (+5V} -4V) negativa DAC v positive autput -5V}
Voo VooD R VrefR output AGND R Vssa

14-6. CD-range bit-stream system (192fs over-sampling)

System clock System clock
f=16.9MHz f=16.9MHz
* - ‘ |————— D —O Left channel

SM5813APT‘I> SAA7350 ::> TDA1547

16 bit 20 bit 1 bit

audio data f5=352.8kHz fs=8.47MHz

fs=44.1kHz L § [> |0 Right channel
8 x upsampling 3rd order 1 bit high-performance
digital filter noise shaping D/A converter

3rd order
analog filter fo=55kHz
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14-7. Application diagram

LVD

bitclock 107
SCKI
sorddock pl © | Digital fitter
Parallel 20 bit input interface input
;.—Ia::zlen » 8 42 p—DOL
i 1 bit DAC xsysz .
g;tfiznuh: 7J interface output 43 - CLK Stereo 1-bit data to TDA1547
IDFi=LOW | 5 44 DOR
IDFe=HiGH | 4 & Input data
- | mode select
IDF3=HIGH | 3
SAA7350
100 _5V
{Digital}
1 a2 | Ic
WSV je o % 2 31 ;.; -5V
(Digital) - . (Digital)
{INR) a 20 {IN L)
—_— ] . . ————
; DOR Logic Logic boL ;
4
J’_ Driver Driver
4 5
+Ey___ g CLKR +5V
(Digital) ' xc | 6 (Digital)
-
sV 10 o o 7 -5V
(Digital} 33k c (Digital)
Switchad Switched
capacitor capacitor
7 netwark netwark
SV | -5V
(Analog) {Analog)
11 22
12 21
Analog output < % 13%F i — | 20 ’JZ ¥ Analog output
!5L’ 14 19 ;L’
15 18
By AI@ 18 TDA1547 17 479 gy
{Analog) 10 - -t G {Analog)
Right cahnnel Left cahnnsl

’d

%

C = 100 nF {chip capacitor)
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15. Accurate LD Reference Master Clock Operation

15-1. Outline

When a digital sound LD is replayed with a conven-
tional system, the master clock of VCXO is used for
demodulation of the digital sound data. Since the clock
of VCXO contains jitter elements larger than a fixed
crystial oscillator, the sound quality of LD is lower than
that of CD.

In LVD-Z1, however, a fixed quartz oscillator is used
to replay a digital sound LD. By this method, the digital
sound of LD which has been assumed to be lower than
CD is heighiened to the same level as CD.

15-2. Explanation of functions

The disc servo of the LD player is so controlled that
it will be synchronized with the reference clock for
replay of video (14.31818MHz). The frequency of the
digital sound of LD has been slightly shifted when
played to synchronize the reference clock of CD
{16.9344MHz) with that of the video signals {(VCXO).

Accordingly, jitters which cannot be eliminated by
the disc servo have shaken the reference clock of the
sound, and that has caused lowering of sound quality
of LD, frequency shift of QPTICAL QUTPUT (Digital
out), etc.

To solve this problem, the disc servo of LVD-Z1is so
designed that the digital sound LD will synchronize
with the reference clock of CD. Conseguently, the ref-
erence clock for playing the video in the video system
is changed to VCXO, which changes the reference
clock for playing the video. Since the video system has
a strong TBC (Time Base Collector) circuit, the jitters
are removed and the images are little affected by the
residual jitters. Furthermore, a limiter circuit is instailed
so that the frequency of the video signais will not be
extremely shifted.

If the disc servo is controlled with digital sounds, the
servo band cannot be set so widely as in CD. Accord-
ingly, the RF PLL of the sound system cannot follow up
and the loop cannot be closed in the search operation
etc. The servo is locked with the digital sounds only in
the play mode {Changed to the control of start of play
and reference clock for playing the video). If the disc
servo control is changed in the search mode, shock
noises are added to the sound, thus it is not changed in
the search mode.

Disc

VIDEQ CIRCUIT UNIT Pickup SIGNAL PROCESSOR UNIT
{X35-2100-00) Dise motor {X32-2350-00)
r T wl 1
T — | “
I VIDEG DET. [ MOTOR DRIVE I I— RF DIGITAL —I |
| | | PLL |
| ; [ 2 Tom, 5 || I Loy
I o8 l . CDME | : Generation of : I
| SYNC. SEPA. i MOTOR O 1 | Frame SYNC i I
I l CONTRGL ﬁ l I Phase i | |
L__.--“E.R—_J Iy 1CB etc., I comparison |
ics_§ -~ 1 IC5 (1/2) Phase I
SYNC. SEFA IC3 etc., Phase I compensation |
DoO.C. compaensation for CD |
PBHD Ics I IC5 (2/2) Phase I
ICT? Phase comparison v A compensation
Q toME | forlD I
| | |
E i’ﬁﬁagi)ampensation Lchsﬂ‘s‘gzci)mpensation I I
wV  for VEXO for LD | I
2] | |
r Q1o ¥ a g | D27 |
I Limiter I = I M I I N_ I
»
| | ¥ | VCXD |
| v " | iIC6 ¥ 9 | 16.95256MHz X 1 |
| a X0swW Logic | I
| > 9 cireuit | |
Q32, 033,
I | t 7 | MAIN pcom I v I
( D1 vexo| | ANV W oscsgl | . O |
| zﬂhfgsiag I 1c1 ] > |
1z
l i — L
1 i
X0
| | | GATE ARRAY i | 16.9344MHz X 2 I
| Ic4, 1c9, IC10, ic1a| | | |
L == e J
VIDEQ UNIT (Digital) CONTROL UNIT * The conditions of switches are
{X35-2110-00) {X29-2380-00) for digital sound mode.
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15-3. Circuit configuration

The circuit consists of four units as shown in the
previous section. The signal processor unit (X32-) has
two independent circuits of a fixed quartz oscillator and
a VCXO for higher sound quality, each of which is se-
lected properly. The reference oscillation of the video
unit {Digital: X35-2110} is set by changing the error
voltage applied to the variable capacitance diode of
VCXO.

The LOCK MUTE signal of the main p-com becomes
"H" only when a digital sound LD disc is played, and be-
comes "L" in any other mode (It becomes "L’ in the V
LOCK MODE, however.). The OSCSEL signal be-
comes "H" when a CD or a digital sound LD is played,
and the fixed quanz oscillation circuit is used for oscilla-
tion of the signal processor unit (X32-). {The OSCSEL
signal becomes “L" in ancther mode and the oscillation
of VCXC is used). The QSCSEL signal does not change
in the search mode.

Although the XOSW signal is synchronized with the

LOCK MUTE signal, it becomes "H" and the fixed oscil-

lator is used when the A/ signal is at *H" (CD). Accord-
ingly, the frequency of the superimpose IC is gener-
ated by the fixed oscillation.

15-4. Change of master clock

The relationship hetween the video signal recording
frequency and sound signal recording frequency of
LD's of some types are out of the standard.

If one of these LD's is played, the frequency of the
video signal cutput is out of the standard and the im-

IC12
1IC11
{2/2)
BURST ERROR X IC15 (1/2)
IC14
{1/2}
H ERROR hd
%2
IC8 117 {1 IC16
(3/6) (2/6) WK D1t
LOEKT P4(3)

VCO
control

Fig.1

ages in the television may be disordered. In this special
case, the disc servo of LVD-Z1 can be changed to the
conventional one with keys (V LOCK MODE}.

The conventional disc servo can be selected by
pushing the three keys of STOP, <, and pp at the
same time after the disc is set (If the tray is opened,
the VLOCK mode is reset).

16. VCO Error Voltage Changeover Circuit

(X35-2100)

Unlike a conventional model, the TBC of LVD-Z1 is
operated by only the error voltage of the burst system
while an LD is played. In the search mode, however,
the TBC must be operated with the H system since the
operation cannot be locked with the burst system
{Shown in Fig. 1).

* PBHD —Horizontal synchronizing signal of play system

* BSHD —Horizontal synchronizing signal of TBC system
The LOCK1 and LOCKZ signals are used to output the
phase difference between PBHD and BSHD as shown
in Fig. 2. The phase difference between PBHD and
BSHD is detected by IC16 and IC17 as shown in Fig. 1.
While PBHD and BSHD are near Q of IC186, "H" is out-
put and the burst system is selected for the VCO
voltage.

If PBHD and BSHD are separated {TBC is unlocked),
"L" is output to Q of IC16 and the H system is selected
for the VCO control voltage. The H system error de-
tecting circuit is shown in Fig. 3.

PBHD

BSHD —t

LOCK1 |_
LOCK2 |_|

Fig. 2

IC8
IC14 (1/2)

Lockt —{>>0->>0—-m— H ERROR
LOCK?2 _DO_DO_JM_ detection

IC8

Fig.3
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17. Burst Detecting Circuit (X35-2100)
17-1. Outline

LVD-Z1 normally operates TBC with the burst sig-
nals. If a disc does not have a burst signal, it must be
detected to operate TBC with the H system.

17-2. Explanation of functions
D7 and C103 half-wave rectify the chroma signals.

IC13 (1/2)

Chroma signal

Burst
gate
pulse

18. 1-bit DAC (X32-2350)

The digital sound of the LD or CD demodulated by
the signal processing IC ({CXD2500BAQ) is input to the
digital filter (SM5813APT). Then, it is 8-time over-
sampled by the digital filter and converted into a 20-bit
digital sound data, then output in parallel. This data of
each channel is input to the bit-stream D/A converter
{SAA7350AGP), where it undergoes digital processing
of tertiary noise shaping, dithering, etc., then con-
verted in to a PDM signal.

The above PDM signal is input to the switched ca-

FS 16.934MHz

10+

The burst part of the half-wave rectified signals is
sampled and held by C104. C107 and R117 are used 1o
turn off the detecting circuit when the disc does not
have a burst signal (This cperation is not turned on
even if there is not a burst signal temporarily because
of the L.P.F).

Q25 is normally kept turned off, but turned on when
there is not a burst signal. As the result, the TBC servo
is operated by the H system.

1C13 {2/2) IC14 (2/2)

R117

pacitor D/A converter (TDA1547). It is converted by the
switched capacitor network into positive and negative
pulse lines based on the reference signal. Then, they
are passed through the primary low-pass filter formed
by the inside operating amplifier, then output as differ-
ential (Positive phase and negative phase) analog sig-
nals. They are filtrated by the difference amplifier and
L.P.F. and converted in to analog audio signals.

Although the bit-stream D/A converter (SAA73B0AG
P} has a switched capacitor net work, itis not used this
time, but another chip TDA1547 is used.

12 FS

D.S.P. -4
IC11 SAAT350AGP IC12 TDA1547
Digital data Digital filter shaper 1 | nomwerk | LP¥- St e e [ o -
from D.S.P. mulpl  1C10
(CXD25008Q) SM5g13APT chever ) | network | LPF p e m -
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19. Analog Sound OFF Circuit (X32-2350)

19-1. Outline

This circuit turns off the power supply of the analog
sound demodulation IC CAQC02AM (IC3, X32-2350),
RF input, and VCO error input when digital sounds are
played (CD DISC mode or digital sound mode of LD
BISC). By this operation, the effects of the analog cir-
cuit are reduced for higher digital sound quality in the
digital sound play mode.

19-2. Explanation of functions
{1} Power supply control of analog seund demodu-
lation IC CA0002AM

While digital sounds are replayed, the main p-com
outputs the contrel signal D/A (D — "H" in digital sound
mode, A — "L" in the analog sound mode). Q46 and
Q48 are turned off by this D/A signal to turn off the
power for CAQDD2AM., [n the analog sound play mode,
Q46 and Q48 are turned on to turn on the power for
demedulation of analog sounds.

B.P.F.
RFAMP  {2)D32 C21 AN
—[>[—0—| I—n / \
'Yy S
¥y
2 < (3) D31
&3
+6V -
DiA
o——y

IC3 CA0002AM

{2} RF signal input control _

In the digital sound replay mode, the above D/A sig-
nal is used after inverted. The cathode side of D32 is
set to the H level (BY). Since the signal on the anode
side is an RF signal of 2Vp-p almost around 0V, D32 is
turned off to cut the input of the RF signal. In the ana-
log sound replay mode, the cathode side of D32 be-
comes negative and D32 is turned on to input the RF
signal.

{3} Control of VCO error input

In the digital sound replay mode, the signals used in
(2) above are used. The cathode side of D31 becomes
the H level (5V}. Since the VCO error on the anode is an
error signal of 0.3Vp-p around 0V, D31 is turned off to
cut the input of CAQ002AM. In the analog sound replay
mode, the cathode side of D31 becomes negative and
D31 is turned on to input the YCO error.

+BYV

-— -5V
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20. 3-phase Brushless Motor Drive Circuit (X29-2380)

The disc motor error signal (MTM) PWM-converted
at 15.73kHz is converted into voltage by Q1, Qb, and
Q7. Then, it is smoothed through L1 and D4 by QB as
the driver, and applied to the emitter of the motor drive
transistor ICl. The current flowing in the motor and its
revolving speed are determined by this smocthed volt-
age.

The direction of rotation of the motor is determined
by MTP and controlled by IC4. The current flowing in
the motor is detected by R1 and amplified by IC3 {1/2).
if a current larger than 2A is detected by the compara-

Timing chart
Forward rotation
{Position sensing signal moves via Ha—Hb—Hel.

START/STOP "H" (8 pin}
CW/CCW "L" (9 pin)
BRAKE "H" (10 pin}

tor of IC3 (2/2), the MTM signal is controlled by D5 to
limit the current to 2A. The magnetic field is detected
by the hole elements installed near each coil in the
motor.

The output of the hole elements changes as shown
below {(Ha—Hb—Hc). According to the sensed posi-
tion, 1C4 forms a drive logic to control the drive transis-
tor as indicated by the lower part of the timing chart.

In case of (1), for example, the transistors [C2 (2/3)
and 1CI {1/3) are turned on, and the current flows from
Lb — La in the motor as shown below. Since the cur-
rent flows via @—@—-@—@— @—®—-D- ., a
roiating field is generated in the motor, and the 3-
phase motor starts urning.

Ha+ {19 pin}

Hb+ (17 pin} !

He+ (15 pin)

La- (2 pin}

La+ (1 pin} 2

Lb- (4 pin}

Lb+ (3 pin)

Le— {6 pin)

L+ {5 pin)

When the current limiter loop of the former type is
braked, L1 vibrates at a frequency other than 15kHz,
the coll sounds, and it has been a problem. In LVD-Z1,
a triangular wave of 16kHz is used as the reference
voltage of the comparator so that the brake timing is

modulate at 15kHz and the loop will always move near
15kHz to reduce the sound of the cail.

The coil consisting of Q8, DB, D10, and D11 stops the
current from flowing in the motor when the power is
turned on and off to prevent the turntable from turning
wrongly.
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21. Operation of Tray (X29-2380)

LVD-Z1 has a special switch to open the LD tray fully
1o eliminate a play when the tray is fully opened and to
lighten the resistance when the tray is clesed by push-
ing. This switch is installed a little more user's side (set
side) than the former model. A CD open switch is also
installed. With this
switch, if the CD open key is pushed, the tray is half
opened so that a CD can be set. When the tray is fully
opened, the loading motor is disconnected so that it
can be closed more lightly.

Far higher gquality, the tray is accelerated slowly until
it passes the CD open switch when it is closed from
the LD open position, and it is slightly braked when
opened to prevent it from overrunning. If the open key
is pushed, CLOSE becomes H and OPEN becomes L,
and Q40 is turned off and Q42 is turned on. As the
result, a voltage determined by R131 and R159 is ap-
plied to the motor to open the tray. Since D33 is turned
on at this time, Q53 and Q51 are turned on.

Conventional full open position

(9)

LD open position

CD open positlon

When the LD open switch is turned on, both CLOSE
and OPEN become H for a moment to brake the tray,
then both CLOSE and OPEN become L. Since D32,
D33, 053, Q51, and Q52 are turned
off, the motor is released {The same operation is exe-
cuted in the CD open mode). If the open key is pushed
atthe CD open position, the tray is fully opened accord-
ing 1o the same sequence.

If the tray is closed with the close key or by pushing
it and the LD open switch is turned off, CLOSE be-
comes L and OPEN becomes H, and Q42 is turned off
and Q40, D32, and Q52 are turned on. As the result, an
inverse voltage is applied to the motor (At this time,
the CD open signal is at.H). Since Q60 is turned on, the
voltage applied to the motor is gradually heightened
with the time constant determined by C88 and R159.

If the tray closes smoothly and exceeds the CD open
switch, Qb0 is turned off to close the tray normally.
When the tray is opened, D9 is turned on. Since D36 is
turned and Q50 is turned off, the time constant is not
applied.

OPEN CLOSE Condition of tray

L L Stopped, opened with motar

Cpening operation

L H
H L Closing operation
H H Tilted and braked

4BV
LD OPEN SW +—0

COOPEN SW J:o 1
’ '’ i

OPEN S
+5V 4BV

Main p-com
CD OPEN Icn

Q41 a3

48

R34

a4

+5Y

Q40

OPEN

ICz0
il
@‘l x
A ~
- 5
[- 4
Current source i Q42
for TILT servo 4 4
—

Qaso

3
R163

Qas2
W
£ MOTOR
ﬁﬁ (1) g5 %
Za v

Q43

033
[ Pl
T~
D32
gl
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MECHANISM OPERATION DESCRIPTION

TILT Sensor

Pick up

\

i,

;

FEED motor._ | |- Tangential adjustment
\ cam
1l
R DEP K
adjustment scren
i Disc motor
S2 [
SLT 7 - PH1
CcD FG' sensor
s1 7
SLT
®
]
Front )
S3 PH2 Loading Tray Ass'y
Open/Close  TILT out motor

SW

1. TRAY OPEN

The loading motor turns to the arrow direction (@)
when pushing Tray-open button on the front panel.
The gear {A or B), which is not locked, starts to turn. In
this case, the gear A turns to arrow direction (€)) be-
cause the tray is locked by slider boss.
The slider starts to move to arrow direction ( €) by the
gear A. The Slider boss moves rightwards along the
groove of the tray-back. The gear A and the slider stop
when slider boss at the groove-end of the right side

sensor

At this time, the tray-lock function is free because
slider boss is in front and backwards. The gear B starts
to turn to arrow direction (@) and the gear C (@),
too. The tray-open function (@)} starts when the gear
of the tray-back moves.

The slider boss moves rightwards slightly {€)). This
movement (€} changes switch to arrow direction
{@) and tray-open function is finished perfectly.

(@) .
Slider o 770 Lo
) i
1 -
i r
OPEN SW Tray-back groove | :
. |
slider boss l !
e e — —. 'I l
______ = I
—_——d
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2. TRAY CLOSE

The loading motor turns to the arrow direction (@)
when pushing Tray-close button on the front panel.
Both gear B and C start to turn to arrow direction (€Y}
{€)). The trayclose function (@) starts by the gear of
the tray-back. The gear B stops to turn when slider

Slider

boss moves at the point (€)) from front and back-
wards to right and leftwards.

The slider moves to arrow direction (@) when the
gear A starts to turn (@). The slider moves the lever
(@) and the lever changes switch to arrow direction
(@), and the tray-close function is finished perfectly.

° { TOP )
—

m——mm o
1_: CLOSE sw slider boss

I

|

E ______ gear C

L7~ "71

e e
OPEN/CLOSE SW l

B

l«— Tray-back gear

Front

3 TLT

The slant of slider-center groove holds up position
leads the tilt function after the pickup ass'y holding up-
position.

TILT out
sensor

Mechanism u

AN

TILT

T T I TITTITTT j
iy

r~— Slider

MD ASSY
Mechanism down

Pick up chassis



LVD-Z1

ADJUSTMENT

MECHANISM CONTROL UNIT (X25-5120)

[RPUT OUTPUT PLAYER ALIGNMENT
RO. ITEK SETTING SETTING SETTING POINT ALIGN FOR FIG.
Hinimize
LD test dise Connect the TV moniton F.No. 23402 the crosstalk on
to the video output. STILLCstill image) VR1 the sereen.
1 TILT BALAKCE Connect the (X25-5120,4/5) Maxinize the RF @
LD dise oscilloscope to RF(CN6 F.Ho.20000 signal (eye pattern)
§) on X32-2350(A/2), STILL(still image) amplitude.
LD test dise Connect the
2 LD FOCUS BALANCE or oscilloscope to RP(CNG PLAY VR3 Maximize the RF @
LD dise §) on X32-2350A/2). (X25-5120,4/5) signal amplitude.
LD test disc Connect the Make the positive
3 TRACKING BALANCE or oscilloscope to TE(CH6 F.No.5000 VR4 and negative jump @
LD dise 1) on X32-23500A/2). 8TILL(still image) {X25-5130,4/5) pulses equal
Connect the Maximize the RF
4 CD FOCUS BALANCE CD test disc oseilloscope to RF(CNG PLAY VR2 gignal(eye pattern) | @
6) on X32-2850CA/2). (X25-5120,4/5) amplitude,

LD test disc:SONY REF54-12. LD disc: Commercial LD disc(CAV with Digital sound)
CD test disc:SONY YEDS-18(Type 4)

O
©
cJ
ol
"ﬁ""'

VAT VR2 VR3 VR4
w [%2] w (V]
2 CS g <
5 53 33 23
MECHA UNIT E 1
(X25-5120) CoNe
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D-Z1
ADJUSTMENT

MECHANISM ADJUSTMENT
[NPUT OUTPUT PLAYER ALIGNMENT

ND. ITEM SETTING SETTING SETTING POIRT ALIGN FOR FI1G.
Connect the Tangential nut

1 TANGENTIAL CD test disc oscilloseope to RF(CNG- PLAY (Turn within #4 Maximize the RF
6 on X32-2350(4/2). clicks) signal (eve pattern)
Connect the

2 R-DEPERDENCE CD test disc oscilloscope to E and PLAY B-dep.nut Lissajons” figure
F(CE8-1,2) on X25-5120 = 45°
(A/5).

CD test disc: SONY YEDS-18(Type 4)

Hex.driver

Radial-Dependence adjust
{slide the pickup to meet
with the center of the pickup
and that of the turntable. )

Tangential adjust
{Keep the disc horizontally for
the pickup)




AUDIO UNIT (X32-2350)

ADJUSTMENT

LVD-Z1

INFUT OUTPUT PLAYER ALIGNMENT
NO. [TEN SETTING SETTING SETTING POINT ALIGN FOR FlIG
CD test disc Connect a L.P.F, to
Apply signal CN6 pins 4 and 5 on
1 FOCUS GAIN (1.0kHz/200aVp-p)| X32-2350(A/2), to PLAY YR2 Two VIMs should
to CK6 pins 4 which connect an (X32-2850,4/2) read the same value.
and 5 on X32-2350 oscilloscope or
(a/). AC voltmeter.
CD test disc Conneet a L.P.F. to
Apply signal CN6 ping 1 and 2 on
2 TRACKING GAIN (1.3kHz/200m¥p-p)]  X32-2850(4/2), to PLAY VR1 Two VTMs should
to CN& pins 1 which comnect an (X32-2350,4/2) read the same value,
and 2 on X32-23500 oscilloscope or
{A/2). AC voltmeter.
Connect a frequency
3 MASTER CLOCK CD dise counter to CHICNCK) on STOP icl 18.03440MH=150H2
FREQUENCY X32-2350{A/2). (X32-2350,B/2)
CD test disc: SONY YEDS-18(Type 4) CD disc: Commerical CD disc
LPF: Arround 4Tk€2+3900F or so.
OO0
I I I I 1 -] I CN6 TC1
VR2 VR1 e R T CIA%SK
Focus gain Tracking gain = % s
IC4
AUDIO UNIT
(X32-2350)

Frequency counter

77



D-Z1

ADJUSTMENT

VIDEO UNIT (X35-2100)
INPUT OUTHIT PLAYER ALIGRMERT
NO. [TEM SETTING SETTING SETTING POINT ALIGN FOR FIG.
Connect 100k&Y
resistor to pinl8
and GND of IC4 on Connect an osciilo- VR2 Set the center of
1 | DROP-OUT DETECTION | X35-2100(B/2). scobe to pin 22 of STOP (X35-2100.8/2) waveforn from 1.6V
LEVEL And apply sine- 1C4 on X35-2100(B/2). to 1.0V D.C.
wave (BMHz, 0, 5Vp-p)
to CNl on X35-21008
(B/2).
Conneet an oscillo-
2 ¥Co LD disc scope to pin 1 of PLAY TC1 DC=0V(nean value) @
1C15 on %35-2100(B/2). (X35-2100,B/2)
Connect an oscillo- Set the video
3 { VIDEO DEMODULATION LD test dise secpe to emitter of F. No. 13000 YR1 anplitude to &
LEVEL Q12 on X35-2100(B/2). [ STILL(still image) (X35-2100,B/2) 1.8Y¥p-p.
Connect an cscillo-

4 DOC GAIN LD test disc scope to pinld and F. No. T00D YR3 Ko video signal
20 of 1C4 on X35-2100 | STILL(still image) (X35-2100,B/2) when add CHl and ®
{B/2). (CHZ: INVERTED) CH2 signals.

Connect 758 resistor]
to VIDEO out.

5 | VIDEO OUTPUT LEVEL LD test dise Connect an oscillo- F. No. 13009 VR4 Video signal @
seope across the STILL(still image) (X35-2190,B/2) amplitude:1.0Vp-p.
resistor.

LD test disc: SONY REF5A-12 LD dise: Commerical LD disc(CAV with Digital sound)
VR3
1C15
DOC GAIN 2
1
!
IC4 : HA11528
Q12 g {ele]
i 18 20 21 [Ec
L U Lieno E o1
VIDEC VR2
OuT 100kQ
DROP OUT
CNi CET
DEM.G VIDEO LEVEL VIDEO UNIT

(X35-2100)

750
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LVD-Z1

ADJUSTMENT

VIDEO UNIT : Digital (X35-2110)

INPUT OUTPUT PLAYER ALTGNMENT
NO. ITEM SETTING SETTING SETTING POINT ALIGN FOR FIG.
Connect the frequency
1 REFERENCE 8fsc POWER ON counter to ping of STOP TC1 28_636360MHz180H=
IC18 on X35-2110, (X35-2118)
VIDEO UNIT Fregquency counter

X

(DIGITAL) s o)

ICt7

KANO1
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D-Z1
ADJUSTMENT

Waveform
@ TILT BALANCE, LD FOCUS BALANCE @ TRACKING BALANCE

' T POSITIVE
RF MAX POSITIVE=NEGATIVE
l NEGATIVE
@ CD FOCUS BALANCE
" T
f EYE PATTERN MAXIMUM ' — pc=ov

® VIDEO DEMODULATION LEVEL

i1

= CH1:1C4 {pin18}

+ Add to CH1 and CH2

+— CH2 :1C4 (pin 20)

-

1.0Vp-p

e—




LVD-Z1

WIRING DIAGRAM
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82

PC BOARD (COMPONENT SIDE VIEW)

X25

B/5 B ==

Oscilloscope
R-DEPENDENCE ; Lissajons' figure=48°

| REEDE D = e
TEEREEELEREE A e 222
&
s

e ﬂ?ﬁ?@” Rl
Py sl e
ﬁuM = L e

i - e
g — N
N2l

i

T

[2
[

D L Lt
53 3 Ve
{

Refer to the schematic diagram for the values of resistors and capacitors.




'PC BOARD (COMPONENT SIDE VIEW)

Refer to the schematic diagram for the values of resistors and capacitors.
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PC BOARD (COMPONENT SIDE VIEW)

o R :. ‘-
o s ‘ L s ' _ O TILT BALANCE :
S OoIoIoIoIc K : . .@@@@@l Maximize the RF signal
CNG . S A CNG . {eye pattern) amplitude.
BE @ TRACKING BALANCE: EE ]| @ LD FOCUS BALANCE:
so[MA]| ¢ . Make the posmve and oe [N Maximize the RF signal
2208 negatlve jump pulses equal 300 99 0g ampiitude.
Oscilloscope ' Oscilloscope

@ CD FOCUS BALANCE :
Maximize the RF!signal
{eye pattern) amplitude.
TANGENTIAL : |
Maximize the RF signal
{eye pattern). ;

IR Y

¢c o Frequency counter
8 ooo E 9 v

MASTER CLOCK FREQUENCY : 16.9344MHz & EOHZ




}S BALANCE: -

r the RF'signal

zrn) amplitude.

ITIAL:
& the RF signal
ern).

CNG fo) olAG

Ry

~ TRACKING GAIN :
Two VTMs should .

" read the same value.

L
AG [0

)

FOCUS GAIN :

Two VTMs should '
read the same value.

Olelelc
CN6

AC voltmeter

/

AUDIO
QUTPUT

OPTICAL
OUTPUT

Refer to the schematic diagram for the values of resistors and capacitors.




= - . . A8 ' : AD
* PC BOARD (COMPONENT SIDE VIEW)

- Oscilloscope

@ VIDEOQ OUTPUT LEVEL :
' Vid_eo signal amplitude : 1.0Vp-p.

"VIDEO
OUTPUT

S-VIDEO

5

NOISE CANCEL

DROP-QOUT DETECTION LEVEL :
Set the center of wave-form
from 1.6V to 1.9V DC.

™ Oscilloscope : Os
) B
000 OO0 QD . no o0 °

® DOC GAIN : ® VIDEQ DEMO
No video signal when add CH1 and CH2 signals. Set the video

!



. NNTEEEER 0 20 RS __AH - A

X35-2100-00 A/2

T Oscilloscope - Oscilloscope
ool ) ' . @ VCO : DC=0V {mean value).
00 o0 D ' Dﬂ o0 ° . )

® VIDEQ DEMODULATION LEVEL : ; Lo . ] \
Set the video amplitude to 1.8Vp-p. Refer to the schematic diagram for the values of resistors and capacitors, 83

Y
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PC BOARD (COMPONENT SIDE VIEW) | |

= Frequency counter

"=~ REFERENCE 8fsc : 28.636360MHz + 80Hz

o ! Refer



Refer to the schematic diagram for the values of resiétors and capacitors.
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AT S, AX

~ PC BOARD (COMPONENT SIDE VIEW)

X25-5080-11 A/4

REMOTE |
SENSOR |
. 91



Refer to the schematic diagram for the values of resistors and capacit

OrS.
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MECHANI

e

TRK& RTR
TRKG DRV
FOCS RTN

——

CAUTIO!
list), A1
out {expo



B BD' BF T
MECHANISM ASS'Y (X92-1620-41)
1
. . . ELECTRIC CIRCUIT
: S ‘ T U o ‘ {X25 - 5120-10) (A/5)
PICK UP (VSF=1B! ‘ L . | - 1
C % — : . RI2 oy 9
TILT PO IN ;:-.‘ Dl roin (5 10K /?\4 24,
. " ._.""' " : ¢4 0.023 - 3 Nyl e o
© TILT PpoOUT it (@) po ouT ) . 1t " “1c2 B
‘ A ; RIS {174} R
)] oo c5 0033 n|7 IOOK 10K a63
. LOKS) & - : it ik \**
I3 @] e R2Z 100K " p— |
Fe g 3 4] L
« - 5 [I.T3 & 3]
TRACKING " % %; o e, .l S 15\7
14— = - 5 €2 ars ;
— Lo S ™ z (ara) oK Ajﬁ'ﬁg
Wr 2T j2/4)
- OBJECTIVE OEIC
I LENS tPD}
FoOCUS _E ) 4 s eo | |
coIL I—.—D—-- A b = snp |G
- LD
D A0 >0 ° o we ek
B¢ >— i = o|® R2T 15K '{%
| | | D_ ol c @ R25 ""15K . 7
2> 2> R24 15K L
ZEEz ¢ &) ne 0| @ 1c3 fov
.o - . wl® o |y 12790
EE§§ Lo ©) = B FlOf—— e i =
N B @) - s
1 l. @ £ @—-(l-'i RIS 4.7K
L {e)] cnp anp @
fF —D D] RF ‘ X RF |(E) Ilc-l;:H Eg
PD VCG ig)] vee . vee @ ()
2
- o 1550
FD YEE -y VEE - :
T MO . T wo [@}—s EE.TF ®3i
F MO F Mo @..._g s -
F RTN
TRTN . FRTH @ ¢
1 - L T RTN @- 51
- T 1c5
. oy {2/2)
I (X25-}{E/5) I il
| N i oV e
™ - LY ]
I ] ! Bz RS0 ] Ass °g
I PH2 areK 1,96k _l1.96K
S TILT | ’ neE |§:§|x lng
|s§r?gol =5 ] Ve
| 48 220 5.0¢
L Selo — — — ) g P N
N —— vl (.1 2
LOADING UNIT M P4 b @ Lazo s
{X92-1680-31) | wH3 - 220 {27y 22 22.1\! 2.0v T i
RF (A} " " W e -3 : hEd oS 8
| (X25-) (C/5) 4:4 P CI> M REG | R5S esf 2 "
- AFa GND (2 330 330 v
3 : o R
—Ii ()I(—l—l . —y EE“'“ asE 10K —
] 5] wsd 2
CNIf J g: re v |7 " . 5
7 L)
TILT oot (I rev oo |(@) -
My +5V @—.—.I _ség é; EEE hiiss
CLOSE 5W
OPEN SW -
» GHE |--o-s-,i -6--|
LOAD ATH OPENRY | & I3 |
'y -3 .
LoAD Mo @ |CLDSE Sw|| © = 310 N4y
cid - -
o 11t |
£ 2
2, o S| [LOPEN sW sEEw
3= LM = prov Y. -
CAUTION : .For contlnued safety, replace safety critical componants only with manufacturer's recommended parts {refer to parts ¢ DCvoltz
listl. A Indicates safety critical components, To reduce the risk of electric shock, leakage-current or resistance measursments shall be carried orfand U

out (exposed parts are acceptably insulated from the supply circuit) before the appliance js returned to the customer.
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BJ.

LVD-Z1(1/7)

{24},

—{ 13

cE "BSP

122 b

R33 I13CK
M
5.1V

Ql 28AMITG(R,S)
Q2,3

IC1  :BA10393 .

104 : XRU4G53B -
1G5  : NJM4565D

L )
——————
— — ——— ——

TN BL

1 2803315A(Q,R) or 25C2458(Y,GR)

162,3 : NJM2058D ot nPC4574C

SIGNAL LINE
GND LINE
+B LINE
—B LINE

=
]

o
—
w
[ 9]

MOTOR
~1620-41)

w
LN

i

L& LE

':—l
P
s

X28-CNI

- o~
> @

+
o
<

HA -

HB +

HB -
He +

L—
L,

(X25-) (D/5}

e |

e —
—— —

Cl
e ;I: wHa P
Y \IJ
=
m @
IC| 5.04 R4
2721 %% == 1ct T Ly
5 \ AR apnJa 1172}
T * |
;E: n\/ 5 / H N " |
™ ov .
£ ok ” {X25-}(B/S5)
i3 RID 470K i CN3 _L
- WH o
=
C16 , 22P R L-—- 3 0]
1r A Pt
11 Ra3 180K G 7
X = =4
o 1ca o P O 0
Rao 1474
10X 3 RE8
Wr / = 14 F 47K .
12 Wr
N
ol
887 £3%
R38 R41 Tee }
1K 00K
W pmamr

HC -

ks ©] CICICICICISICICIENE)]

|
|
]

X29-CN5

o

X29-CN4a

©F

X3I2-A/2-CHI

0%

%35=B/2=CNI

0%

1 DC voltages are as measured with a

orfand units.

|
]

LVD=ZI (K} (1/7)

high impedance voltmeter. Values may vary slightly due to variations between individual instruments
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e SV e _BL VI

"LVD-Z1(1/7) . 2SA954  25C3246
‘ 25A992 28C3940A
2S5C1923 28P1302 '
25C2003 ‘
1C1 : BA1D303

12,3 : NIM2058D or nPC4574C
IC4 i XRU4053B
IG5 : NJM4565D
) : . et

- L —————— SIGNAL LINE

) i 28A1110(R,8) . .
1 Q2,2 :28C3311A{Q,R) ar 2SC2456(Y,GR)

‘ GND LINE
D] sno . ———— 3B LINE T '
et — Y vee i — ——— B L INE 25A1110
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—2tky e O RO . .
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o o
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1a high impedance voltmeter. Values-may vary slightly due to variations between individual instruments LV D -— 2 1
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SPECIFICATIONS

Type L
Video disc format ......c.c........
Signal read mechanism ‘
VIGEO OULPUL FOMMNAE ... ooviiricoaereisi et eeeess e ess e ss e sassss e oesss et e
Video output lin@s ..vvveviveeecnes ettt ebbt e amr e e e e enas 4 lines (two Su\/ldeo termlnals two RCA pin terminals)
Audio output lines ............. T rreerre e e e s e neeneeennieeens 3 INES (ONE Optical, two RCA pin terminals)

Power Requirements

Voltage and freQUENCY ..oovirvrvvvir e AC 120V, 80Hz (For the U.S.A)- AC 220V (For other countries)
POV CONMSUIMIBEION . et iotee st e it rr et e st e s treesbaee s seeee s reeeeetsaastbaaetbeaseabbesannssseeann e ssas e srnneeanneassnesassessanssssasnnnnes 60w
Maximum external dimensions {(Width x Height x Length} .............. 476 (18-3/4") x 163 (6-7/16") x 436 (17-3/16") mm
Woeight {STaNdard) ....c.evivomeririericor s eeer ettt eat e e et eene e reanes 20.0kg {44.11b)

Video system

Video cutput fevel....ccvviecciieenen, 1WVp-p (75Q load, sync. negative), C output ; 0.286Vp-p (7642 load, sync. negative)
Horizontal resolution .........c.......... RN OSSO PRORIRT 425 lines

WIBEO S/N TALIO oo e e e e ee e e e e e e e et e e et e e e et 52dB or above

Digital Audio System

=T [T ol P USSR .4Hz ~ 20kHz (EIAJ)
Sound 10 NAISE TAtI0 vvv e e ettt A et eeranr e 105dB or ahove (EIAJ)
DIVNAMIG TAMGE ...t ieeeeerveeieee e veessrieareerereervesssineeeeseesersesbtertsssessaessesesssannsessraennnsssnteenssansesangeeernannns 98dB or ahove (EIAJ)
Overall harmenic distortion ............. e eeeeoeeemeeeeteeeatieeetbeee—aeeateteanesaeenn e enrneeeinnes 0.0015% (1kHz) or below {EIAJ)
WOW & FIUETRI e Below measurable levels (£0.001% W.PEAK) (EIAJ)
OUIPUL 1BVE] f IMIPEUBNGE ettt et et e e e e te e e b e e et s bas bt ab b e s aa e e b e e bt sases 2V /100Q
Optical output {optical fiber terminal}.......cooevieeeeie e, ~15dBm ~ -21dBm {Wave length 660nm)
OPEIAtiNG TBMIPEIATUTE .oeeivveeeeeiiiesirteeee s eeeeteereeeeeeveteeaesseseeeseeeesseeeasesanseeessesassaeassee smsettbassbessasastbasnasassstrets 5EOC ~40°C
Operating NUMIAITY ..ottt sss e e enberreneas 5% ~ 90% (to prevent condensation)

KENWOOD follows a policy of continuous advangements in development. For this reason specifications may be changed without notice.

Note :
Component and circuitry are subject to modification to insure KE NWOO D CO R PO RATI O N

Alive Mitake, 2-5, 1-chome Shibuya, Shibuya-ku, Tokyo 159, Japan

best operation under differing local conditions. This manual is KENWOOD SERVICE CORPORATION )
based on, the U.S.A. (K) standard, and provides information on P.O. BOX 22748, 2201 East Dominguez St., Long Beach, CA S0810.6745, U.S.A.
regional gircuit medification through use of alternate schematic KENWOOD ELECTRONICS CANADA INC.
diagrams, and information on regional component variations G070 Rostra) Road, Mississauga, Ontarl, Caneda LET 158
grams, g o KENWOOD ELECTRONICS LATIN AMERICA S.A.
through use of parts list. PO. BOX 55-27$1, Piso & Plaza Chase, Cl. 47 y Aquilina de Is Guordia, Panama, Republic de Panama

TRIC-KENWOOD U.K. LIMITED
KENWOCD House, Dwight Road, Watford, Herts., WD1 8EB United Kingdom
KENWOOD ELECTRONICS BENELUX N.V.
Mechelsesteenweg 418 B-1930 Zaventem, Belgium
KENWOOD ELECTRONICS DEUTSCHLAND GMBH
Rembriicker-5tr. 15, 63150 Heusenstamm, Germany
- TRIO-KENWOOD FRANCE S.A.
13 Boulevard Ney, 76018 Paris, France
KENWOQOD ELECTRONICS ITALIA S.p.A.
Via G. Sirtori, 770 207129 I'_v1&|ano. ltaly
KENWOOD ESPANA S.A.
Bolivia, 23908020 Barcelena, Spain !
KENWOOD ELECTRONICS AUSTRALIA PTY. LTD. (a.C.N. 001 499 074}
P£O. BOX 504, 8 Figtreel Drive, Australia Centre, Homebush, N.SW. 2140, Aystralia
KENWOQOD & LEE ELECTRONICS, LTD.
Unit 37123724, Level 37 Tower 1, Metroplaza, 223 Hing Fong Road, Kwai Fong N, T, Hong Kong
KENWOOD ELECTRONICS SINGAPORE PTE LTD.
No. 1 Genting Lane #07-00, Singapors, 1334
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