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PD-8500 HAS FOLLOWING VERSIONS :

Type Power requirement Export destination
KU/CA AC120V only ' U.S.A and Canada
HEM AC 220V, 240V (switchable) * European continent
HB AC 220V, 240V (switchable) * United kingdom
HPW AC 220V, 240V (switchable) * Australia
sSD AC110V, 120V-127V, 220V, 240V (switchable) Kingdom of Saudi Arabia and General market

* Change the primary wiring of the transformer board assembly.

e This manual is applicable to the KU/CA, HEM, HB, HPW and SD types.

e As to the HEM, HB, HPW and SD types, refer to pages 66.

e As to the circuit descriptions, refer to the PD-8500 service guide (ARP2090)
e Ce manuel pour le service comprend les explications de réglage en francais.
e Este manual de servicio trata del método ajuste escrito en espanol.
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This service manual is intended for qualified service technicians; it is not
meant for the casual do-it-yourselfer. Qualified technicians have the neces-
sary test equipment and tools, and have been trained to properly and safely
repair complex products such as those covered by this manual.

Improperly performed repairs can adversely affect the safety and reliability
of the product and may void the warranty. If you are not qualified to
perform the repair of this product properly and safely, you should not risk
trying to do so and refer the repair to a qualified service technician.

WARNING

Lead in solder used in this product is listed by the California Health and Welfare agency as
a known reproductive toxicant which may cause birth defects or other reproductive harm

(California. Health & Safety Code, Section 25249.5).

When servicing or handling circuit boards and other components which contain lead in in
solder, avoid unprotected skin contact with the solder. Also, when soldering do not inhale

any smoke or fumes produced.

1. SAFETY INFORMATION

—(FOR USA MODEL ONLY)

1.SAFETY PRECAUTIONS

The following check should be performed for the
continued protection of the customer and service
technician.

LEAKAGE CURRENT CHECK

" Measure leakage current to a known earth ground
{water pipe, conduit, etc.} by connecting a leakage
current tester such as Simpson Model 229-2 or
equivalent between the earth ground and all exposed
metal parts of the appliance (input/output terminals,
screwheads, metal overlays, control shaft, etc.}. Plug
the AC line cord of the appliance directly into a 120V
AC 60Hz outlet and turn the AC power switch on. Any
current measured must not exceed 0.5mA.

—x_l Reading should

Leal:age not be above

Device current | 0.5mA
under tester
test -
Test all
exposed metal
surfaces
2-wire cord

@ Also test with
plug reversed Earth
(Using AC adapter ground
plug as required)

AC Leakage Test

ANY MEASUREMENTS NOT WITHIN THE LIMITS
OUTLINED ABOVE ARE INDICATIVE OF A PO-
TENTIAL SHOCK HAZARD AND MUST BE COR-
RECTED BEFORE RETURNING THE APPLIANCE TO
THE CUSTOMER.

2.PRODUCT SAFETY NOTICE

Many electrical and mechanical parts in the appli-
ance have special safety related characteristics. These
are often not evident from visual inspection nor the
protection afforded by them necessarily can be ob-
tained by using replacement components rated for vol-
tage, wattage, etc. Replacement parts which have
these special safety characteristics are identified in
this Service Manual.

Electrical components having such features are

identified by marking with a A on the schematics and
on the parts list in this Service Manual.
The use of a substitute replacement component which
dose not have the same safety characteristics as the
PIONEER recommended replacement one, shown in
the parts list in this Service Manual, may create shock,
fire, or other hazards.

Product Safety is continuously under review and
new instructions are issued from time to time. For
the latest information, always consult the current
PIONEER Service Manual. A subscription to, or ad-
ditional copies of, PIONEER Service Manual may be
obtained at a nominal charge from PIONEER.




— (FOR EUROPEAN MODEL ONLY)

— VARO!
AVATTAESSA JA  SUOJALUKITUS
OHITETTAESSA OLET ALTTIINA
NAKYMATTOMALLE LASERSATEILYLLE.
ALA KATSO SATEESEEN.

— ADVERSEL:
USYNLIG LASERSTRALING VED ABNING
NAR SIKKERHEDSAFBRYDERE ER UDE AF
FUNKTION UNDGA UDSAETTELSE FOR
STRALING.

— VARNING!
OSYNLIG LASERSTRALNING NAR DENNA
DEL AR OPPNAD OCH SPARREN
AR URKOPPLAD. BETRAKTA EJ STRALEN.

WARNING!
DEVICE INCLUDES LASER DIODE WHICH
EMITS INVISIBLE INFRARED RADIATION
WHICH IS DANGEROUS TO EYES. THERE IS
A WARNING SIGN ACCORDING TO PICTURE
LASER 1 INSIDE THE DEVICE CLOSE TO THE LASER
Kuva 1 DIODE.

Lasersateilyn
varoitusmerkki

IMPORTANT
THIS PIONEER 'APPARATUS CONTAINS
LASER OF HIGHER CLASS THAN 1.
SERVICING OPERATION OF THE APPARATUS
SHOULD BE DONE BY A SPECIALLY
INSTRUCTED PERSON.

— LASER DIODE CHARACTERISTICS —
MAXIMUM OUTPUT POWER: 5 mw
WAVELENGTH: 780-785 nm

LASER

Picture 1
Warning sign for
laser radiation

LABEL CHECK (SINGLE type)

Bonnet

Front panel

CAUTION
INVISIBLE LASER

RADIATION WHEN OPEN,
AVOID EXPOSURE
T0 BEAM PRW1018

HB type

CLASS 1

LASER PRODUCT

VRW-328

Additional Laser Caution

1. Laser Interlock Mechanism

The position of the switch (§102) for detecting loading
completion is detected by the system microprocessor,
and the design prevents laser diode oscillation when
the switch (8102) is not in CLMP terminal side (when
the mechanism is not clamped and TLMP signal is
high level).

Thus, the interlock will no longer funmction if the
switch (§102) is deliberately set to CLMP terminal side
(if CCLMP signal is low level).

In the test mode *, the interlock mechanism will not
function.

Laser diode oscillation will continue if pins 10 of
TA8137N (IC101) are connected pin 11 to ground or
pin 12 is connected to high level (ON) or the terminals
of Q101 are shorted to each other (fault condition).

. When the cover is opened, close viewing of the objective

lens with the naked eye will cause exposure to a class
1 or higher laser beam.

* Refer to page 30.

HEM and HB types

_ ADVARSEL
USYNLIG LASERSTRALING VED ABNING NAR SIKKERHED SAF-
BRYDERE ER UDE AF FUNKTION.
UNDGA UDSATTELSE FOR STRALING.

VORSICHT!
UNSICHTBARE LASER-STRAHLUNG TRITT AUS, WENN DECKEL
{ODER KLAPPE) GEOFFNET ISTI NICHT DEM STRAHL AUSSE TZEN!
VAW1084

HEM and HB types

HEM type



2. EXPLODED VIEWS AND PARTS LIST

NOTES :
® Parts without part number cannot be supplied.
® The A mark found on some component parts indicates the importance of the safety factor of the part. Therefore, when

replacing, be sure to use parts of identical designation.
® Parts marked by “@" are not always kept in stock. Their delivery time may be longer than usual or they may be unavailable.

2.1 EXTERIOR

Parts List
Mark _No. Part No. Description Mark _No. Part No. Description
A 1 CM-22C Strain relief 101 Lead wire unit
A 2 PDG1002 AC power cord 102 Shield cover
A 3 PTT1109 Power transformer 103 Spacer
(AC120V) 104 Under base
4 ABE1009 Washer 105 Rear base
5 PBA1027 Floating screw 106 Side angle
6 PNM1008 Cushion 107 Mechanism plate
7 PNM1095 Stopper 108 Mechanism base
8 PNM1099 Tape 109 Base
9 PNW1761 Slide guide 110 Clamp
10 RNH-184 Cord holder 111 PCB spacer
11 PBHI013 Spring 112 P plate holder
12 PBP-001 Steel ball ¢4 113 Loading base assembly
13 PEB1032 Stopper rubber . 114 Tray assembly
14 PNW1084 Clamp holder 115 Servo mechanism assemnbly
15 PNW1085 Clamp retainer 116 Name plate
16 PEBI1031 Floating rubber 117 Front panel
17 PNM1010 Disc cushion 118 Function panel
18 PAA1007 Gold button 119 Headphone board assermbly
19 PAC1498 Power knob 120 : Transformer board assembly
20 PAD1056 Play button assembly 121 Primary board assembly
21 PNW1258 Play lens 122 Cushion
22 PAM1323 Display screen 123 Cushion
23 PAMI1444 Display window
24 PBK1079 Earth plate
25 PNW1762 Tray name plate
26 RACl414 Knob B
27 BBT30P0O80FCU . Screw

28 BBZ30POBOFCC  Screw

29 BBZ30POS8OFCC  Screw .

30 BBZ30P140FCC Screw

31 BBZ40POBOFZK  Screw

32 BPZ30P250FMC  Screw

33 FBT40PO80FZK Screw

34 IBZ30POBOFCC  Screw

35 IBZ30P08OFCC Screw

36 IBZ30P100FCC Screw

37 IBZ30P150FCU Screw

38 PMZ30POBOFCU Screw

39 PPZ30P150FMC Screw

40 WA3ZFQO70M080 Washer

41 PEA1087 Front panel assembly

42 PYY1071 Bonnet
® 43 PWZ1751 Main board assembly
® 44 PWZ1936 Audio board assembly
® 45 PWX1133 Sub board assembly

46 PNM1107 Stopper
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PD-8500

1. CIRCUIT DESCRIPTION

1.1 Preamplifier

In the preamplifier block, analog processing of pickup
signals is executed to make signals so send to a servo
block and a decoder block.

The main part of this circuit is IC101 : TA8137N. Each
part is explained below.

Fig. 1-1 shows a block diagram of the internal
configuration of the TA8I37N, . . ... _

FIP Vee
FIN RFN
VR RFO
TP 2VR
TIN RFL
PDI RFAV
PDO FEB
LDOP FEN
LDN FEO
LDO TEO
GND MP TEN
LbC } . TEB
TE AMP

Fig. 1-1

Block diagram of TA8137N

1. Accurate focus system

To reduce distortion of an RF signal which is read
with a pickup, the output signals of the preceding
two photodiodes among fourdivision photodiodes are
delayed and added. Then frequency response, distortion,
signal-to-noise ratio, etc. are improved, and high-
accuracy signal reading is obtained. (See Fig. 1-2)

(Accurate focus system)

Direction to ! (Prgc:d[i)ng) . ‘
read pits , EE ..i '“: EE
o L
Ale EREN
E— (Successive) N 11 ¥ 1N
>_()Llc;eis;/e if .ﬂ -{l
RIRVARV/
Amount of delay
Affects of del.ay on
(Conventional system) s”mssﬁv_.Ht_SlQnals
NI R A A A
B D_/ RFO U U !
¢ IR
°

)
>

A
RFO UU

No time lag occurs betwsen
preceding and successive
signals because preceding
signals are delayed.

v

B
o1 | ST
D =

Delay line

Fig. 1-2



2. RF amplifier

The digital servo LSI used in the PD-8500 is driven
with a single 5V power source. As a pickup, a new
OEIC is used and is driven with a single 5V power
source, because of RF amplifier is driven with a single
5V power source. So the output voltage from the
pickup is supplied based on the reference voltage of
2V of the LSI system.

In a conventional system, the output voltage of a
photodiode is that dozens to several hundred mV are
added to GND, while that of this system is that
dozens to several hundred mV are added to the 2V,

| Pickup |

A¢VAV
R2 10k

@
\/
Y<
g

i\\
5
8

F3

x

o)
&

>

\/
5
2

PD-8500

The OEIC output voltages supplied to the input
terminals (FIP, FIN) are amplified in RF I-V amplifiers
(1) and (2), and are added in an RF summing amplifier.
The added and amplified OEIC output voltage (A +
B+C+D) is output from the RFO terminal. The eye
pattern is checked at this terminal.

The current source “i” which is input to the RF
summing amplifier and an externally attached R18

~ lower~ the central voltage of the RF at” thé RFO

terminal below the reference voltage (VR).
Adjust the RFO level using VR1 for the LD power
adjustment so that the level is usually 1.5Vp-p.

Vec R18 Ri5 R17
100k 22k 10k

AA AAA —@—AAA
V

vy Yvy v
R18
10k

cn

i VR (=2V)

RF summing amplifier

i

Vroc

]
\/
2

3. RF AV amplifier

The LPF output of an RF signal is an RFAV signal,
which is input to servo IC TC9220F-002. The RFAV
signal is converted to a digital signal in the servo
IC, then changed to the following signals:

® Focus OK signal

@ Signal which decides the on~track status during search
RFAV is an abbreviation for average RF signal.

-

Vee
——AAA—4
£1>* —@—,.._
i

VRV RF -V AMP(2)
TAB137N

Vee RI18 R15 R17

t 100k 22k 10k

VRV RF summing amplifier

RFAV AMP

TA8137N

Fig. 1-4



PD-8500

4. Focus error amplifier

The difference between the output of the RFI-V
amplifier (1) Va and that of the RF I-V amplifier (2)
VB is obtained, and the OEIC output signal (B + D)
- (A +C) is supplied at the center of the reference
voltage. (See Fig. 1-5.)

The offset and gain are automatically -adjusted (for
details, see “Servo IC") so a semi-fixed resistor for
adjustment which is essential in a conventional system
is not provided.

~ An externally attached C15, which functions as an
equalizer in a conventional system, functions as an
LPF for an input signal of an A/D converter because
an FE signal is input to the A/D converter after
input to the servo IC.

This signal is also used to decide whether focus-in
is OK or not when the focus gain is automatically
adjusted. The S-character level at the FEO terminal
is usually set to 1.5 to 2.0 Vp-p.

TA8137N E

Lo
>

Fig. 1-5

5. Tracking error amplifier

The OEIC output voltages of a side spot which are
input to the TIP and TIN terminals are converted
to the current at input resistors R5 and R6, and the
polarity is reversed in I-I conversion blocks. (See
Fig. 1-6.) .

The control voltage is input to the I-I conversion
blocks from the servo IC through TEB (pin 13) with
which the tracking error balance is automatically
adjusted in the same way as the focus gain

~_adjustments, - ~

The control signal for balance adjustment is adjusted
to the optimum level with R28 and R29.

After the I-I conversion, the signal is amplified in
the TS, TE and TEO amplifiers, and is output from
the TEO terminal at the center of the reference voltage.
The TRK ER level with the tracking servo set to
OPEN is usually set to 1.5 to 2.0 Vp-p.

As the offset and gain are automatically adjusted
(including the tracking error balance adjustment) in
the same way as focus adjustment, the TROF, TRGA
and TRBL semifixed resistors are not provided.

TE AMP
TEO AMP

TEB




6. APC (Automatic Power Control) circuit

As photo-output has great negative temperature
characteristics when a laser diode is driven with a
constant current, the current should be controlled so
that constant output is obtained at the monitor photo
diode. This is the purpose of an APC circuit.

LDO - LDC

TAB137N

PD-8500

The APC circuit of the RF amplifier IC used in PD
-8500 is different from the conventional CXA1081S.
So when a pickup assembly which is adjusted with
CXA1081S is connected (for example when the servo
mechanism is changed, etc.), the LD power may
exceed the rated value (130 mW). In this case, the
RFp-p level should be readjusted with VR1 for the
LD power adjustment.

Ve

SR11 <SRi2
Sa71 347

Q101
28A1399

7. Peripheral circuit

(a) Tracking error system

The TRK ER signal is converted from analog to digital
after it is input to servo IC TC9220F-002. In the
servo IC, the flaw component of a tracking error signal
is detected, and the gain of the tracking servo is
raised. (During flaw detection, the level of the GUP
terminal, pin 38 of the servo IC, is set to “H”). With this
flag signal, Q5 is set to OFF during flaw detection.
During normal playback, Q5 is set to ON, and the
high frequency range of the TRK ER signal is cut.

TA8137N ! TEN
]
R22 C16
| 3%k 300p R24 TEI
E-F — & i
WA
cI7T L
! TEO 0.022
VR i
1
1

@ TC9220F- 002

TSON TRK open I TRK servo ON
GUP Normal gain I TRK gain UP

Fig. 1-8




(b) RFAV system
An RFAV signal is obtained by cutting the high-

frequency range of an RF 51gr.1a1 so. that it is about AFo FFAV Without a flaw
the median value of the RF signal. When surface of
a disc is dirty, the amount of light will be reduced
i i i f RF Signal depressed with the

ajc the du*fy part which catfses depression o th.e Signal depressed
signal. This causes depression of the RFAV signal RFO RFAV ﬂ_f__f‘—‘ With & flaw
(See Fig. 1-9.) \
In this system, a hysteresis operation is done to brake When the DFCT-RF circuit
the jump. During this hysteresis operation, the DC - is not provided
level difference caused by the depression is depressed, ‘
which improves convergence after the jump. Fig. 1-9

H €18 0.01 !

: i :

RFAV R26 47Kk RFAV
wo W§—0 S B P
{ ]
- L 1B 47 | TC9220F-002
15 O 2 VR e
] c13
10 ] 16203(1/3)
TAB137N IR BUA053
-------------------- 4\ —( RFOF
Fig. 1-10

8. Reference power-source circuit

This system operates with a single 5V power source
so a reference voltage which is equivalent to OV,
the median voltage of 5V in a conventional system,
is required. The reference voltage VR is 2V, and
is generated in an RF amplifier and supplied to servo
IC TC9220F-002, DSP TC9221F, etc.

As a single 5V operation, the upper-limit voltage
5V is not used. The negative side against 2V is from
0 to 2V and the positive side is from 2 to 4V. The
upper limit value 2VR (=4V) is also generated in
this IC and supplied to each IC.

—-@ VR (2V)

VREF '
amp [}

@ 2VR (4V)

TA8137N

Fig. 1-11



1.2 Servo Block

In a servo block, ordinary servo operations such as
focus servo, tracking servo, carriage servo and spindle
servo, and also special servo operations such as focus
-in, track jump, etc. are controlled with the system
controller through the DSP.

In this system, this block also adjusts focus offset,
tracking offset, focus gain, tracking gain and tracking
balance automatically.

- The main part of this block is IC100 : TC9220F-002 -

(abbreviated to TC9220F), and each part is explained
below.

PD-8500

Q< —~ o =z T s [ BNV
CQQEESLOREZzBE QK B8 S
233325653 YXa8838¢E
WWTWW@W@@@W@@W
FDOA @ PWM Flag register DizgnTét'or | PSD "—”E COFS
FDOB [47}—fPw™ | regster 29] EPDA
TROA [48 o 28] AMUT
TROB [48 ) 21] SMUT
E Digi?al Insggslnon j
FOOA @ o equalizer Servo E 4MCK
FOOB E — controller E BSTO
ALU *1 = ALU |
2VR [52}— 5 12 RST
voD [B3}—> g ° 8| <23 voo
5 5%
vss [sa}—= | £ 5| {27 VsS
CONTO [55}—~ ol 3 | [2£ 7] mex
CONT1 [s6}—~ AIE [ 20) PSD
TesTo BT~ | 35 [ |mew| [B][2 B2 L 19) ssp
o o]
TEST1 [58}~ 5|2 Fie 18] PREB
TEST2 [B8|~ 17) CK8BK
MPX Compa
TEST3 [60}~ rator 1§] k33K
_t 2 [f 4 CTT
L 2] (sT el ts] el Le) (8 1] o] (1] [raf f13f 4] 18]
T QO > o 3N 9V o -
>§§EE§E£5§§2522

*1 : Coefificient control ROM.

Fig. 1-12 Block diagram of TC9220F-002



PD-8500

1. Offset automatic adjustment (FTOA) system

In a conventional system, an operating point may shift
because of an offset in the preamplifier, etc.,, and
adjustment using a semi-fixed resistor is necessary.
In this system, this adjustment is automatically executed
in a servo IC with digital processing of the offset
component.

The offset adjustment system extracts the DC offset
of a focus error signal and tracking error signal, and
stores the level of an RFAV signal with the focus
servo off. This operation is executed with the offset
adjustment command sent from the microcomputer
rest after the power turned on or when reset is
released. When the servo IC accepts this command,
it reads the focus error level and tracking error level
from the A/D converter with the LD set to off, and
stores the value as the median value of the error.
Using this value, the DC offset of a focus error signal
or a tracking error signal which is internally processed,
is completely compensated.

In normal playback, offset is always adjusted

LDC LD off [ LD on

FCSER

™ T IIIIIIW

FO
T e )!""wm decll(s:on

RFAV : TITITIZIIIN fval
----------------------------- GND

Command | I
FTOA LDON

Note : FTOA = FOCUS TRACKING OFFSET ADJUST
FOOF = FOCUS OFFSET
TROF = TRACKING OFFSET
RFAVOF = RFAV OFFSET
LDC = LASER DIODE CONTROL

i ) Fig. 1-13
automatically for compensation of temperature change.
When adjusting offset after reset, the RFAV signal
level is also stored as the reference level to decide
whether focus-in is OK or not, and an FOK signal
is generated.
2. Focus servo system
.
TEl @ S;i; control TC9220F
M — FOOA
| FTOA | | FGA | | Digital | | c\
FE} e ; ADC system system EQ PWM 50}
RFAV (3)
FGCO
€220 : ve10
0.001 7%82 R204
R203
VR Q200
oSt A 2scaset
R200 12
w0 RITI0 Qzo1
AV 10 6 2sAtage = FOCS
TSON _L T R202 coiL
L g%‘:O 150k
AV - R206 0
Q210 R207 3;10 ; §551 150k RS VE10
BT

Fig. 1-14



(a) Focus gain automatic adjustment (FGA) system

The focus gain automatic adjustment system adjusts
the DC gain of the focus servo loop. When the
microcomputer sends a gain adjustment command, the
output at the FOOA terminal brings the lens down
to the LLM level, then it raises the lens with the
internally set time constant. When the lens comes
near the in-focus point, an S-character is generated
in the FEO signal, with which an error can be
detected. After a specific amount of time has passed,
the polarity of the output at the FOOA terminal is
reversed. The up-and-down operation of the lens is
repeated for a specified number of times as shown
in the timing chart (Fig. 1-15.)

PD-8500

The IC automatically sets the gain with the focus
gain control (FGCO) by digital conversion of S-
character error data. When gain adjustment completes,
the focus-in operation follows.

During this adjustment, the disc rotates a little to
average the S-character before the gain adjustment.
Focus gain adjustment is necessary with each focus
-in operation. So when a disc is changed and the
reflection ratio of the disc is different, gain adjustment

..is .necessary. for each disci - oo e

The analog switch (IC203 (3/3)) in Fig. 1-14 functions
as a muting circuit to prevent the lens from attaching
to a disc when the power is turned on.

FGA Data
-{f _n-i_ FE slice level

' FE slice level
s o A=
RFAV @\ ﬁ ﬁ IL A
FOOA : ]
VR )
LLM=cmmeem . < - é
Command

FGA
Note : FGA = FOCUS GAIN ADJ.

FGA Data=FOCUS GAIN error data

Fig. 1-15

Note :

As FOOA (IC100: TC9220F, pin 50) is a
PWM output, it is shown with an average
DC voltage in Fig. 1-15.

Actually compression waves of pulses
with “L” of O to VR and “H” of VR to
2VR are observed. (Fig. 1-16)

FODA' e v

(After LPF)
1C203
pin 13

B L o )

Fig. 1-16
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(b) Focus search s;stem

When the focus gain automatic adjustment is finished,
IC100: TC92220F automatically starts the focus search
operation.

After automatic adjustment, the lens descends, then
rises. When it rises past the in-focus point and a
focus error signal also exceeds the set slice level, the
focus servo goes to standby mode, and the focus servo
on operation is done at zero-cross of an FEO signal
After the focus-in operation, the- difference: between - - - - v o
the RFAV signal and the value of RFAV in STOP
mode stored with the FTOA command is checked,
and it is decided whether the focus search operation
has been performed successfully or not (FOK).
When the disc is not set, the focus gain automatic
adjustment operation (up and down operation of the
lens) is repeated three times (UP 3, DOWN 3}, then it
is tried again and the system returns to STOP mode.

3. Tracking servo system

TAB137N

4'2\ TEN

TIP
b3 L
T
™ TEO
VR
AVAVAV
R24 1k
TCO220F
C222 R216 R215
Gain control . 0.047 2.2k 6.8k tvcm
amp lr=4vAvA' A A A
SEACH R213 R214 Q202
system 8.1k 5.1k
VR - 25C351
1 <_~AVA' AAvAf s
TROA
TBA FTOA TGA Digitat A .
system ADC system system EQ PWM 48 R2 1'0' R‘g ; ,
5.1k 5.1k 1'33201 (g/azs)
. UM45
1 | ik

| TGCO | c20t L ¢223 R217 R212
1800p; 0.047 2.2k 6.8k

Fig. 1-17
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(a) Tracking gain automatic adjustment (TGA) system
The tracking gain automatic adjustment system adjusts
the DC gain of a tracking servo loop. After adjusting
the focus gain, the gain adjustment command is sent
from the microcomputer, then a tracking actuator
drive signal is output from the TROA terminal. When
the system reads tracking error data across the set
track, the lens drive signal which is output from the
TROA terminal is reversed.

RFAV
RFAVOF

TROA S

PD-8500

This operation is repeated the specified number of times.
Values for wave height for five data of a tracking
error signal are read and are converted to digital
data. Then the IC automatically adjusts the gain
setting with tracking gain control (TGCO). Tracking
gain adjustment is performed every time the tray
is opened and closed. So each time a disc is changed,
this adjustment is performed, which means that the
optimum gain can be set for each disc.

TEB VR% —f—

Command TGBA

VR *k:The first TGBA atter the power is turned on starts from VR but the value changes to VR when the balance is
adjusted after gain adjustment. So the second TGBA (for example, TGBA after changing a disc) starts from VR'.
Note : TGA Data = Tracking error level data TGBA = Tracking gain balance adjustment

TEB = Tracking error balance

TGA = Tracking gain adjustment

TBA = Tracking balance adjustment

Fig. 1-18

(b) Tracking balance adjustment (TBA) system
When the tracking gain adjustment is finished, the
IC automatically executes tracking balance adjustment.
Gain and balance adjustments are executed with a
single command from the microcomputer. So a new
command™is not be sent.

A lens drive signal which is output from the TROA
terminal is reversed for each set track in the same
process as in gain adjustment. This operation is
repeated a specified number of times. The amount of
shift in balance is calculated from the read TE data,
which is output from the TEB terminal to RF amplifier
IC101 : TA8B137N for automatic balance adjustment.

TEB VR %

—

The target value of this adjustment is not VR but
the value of TROF stored with the offset adjustment.
(Fig. 1-13)

Gain and balance adjustments are executed at the
optimum point in the system. So if a spindle servo
is rough in test mode, the optimum settings of gain
and balance adjustment may not be obtained.

In such a case, readjust the gain and balance, or
readjust them by manually turning the disc to
decrease the rotation of the disc if the disc is grossly
off-center.

Command

Gain adjustment E Bslance adjustment
———

Fig. 1-19
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4. Carriage servo system

- TCO220F
T " TROA
) FTOA TGA Digital
CS ; K ADC system system EQ PwWM 48
— FDOA
RESAM- Digital
|_Toco |- LPF o ot )| Pwm 386
SEARCH
system
| phafiaidieidei it & fndndehalndeibeintintathel BN shaieiinf bt ':
1
vee .
i
i 1 1 ]
1 T T T Y
1 |R240 R238 ' ! Linear generator
0.33/50 ] gene
: 15k 7 SsTP 51k 33/45. : i sensor coil
1
i)
;[ Reat €207 0015 ' |
! 470 sl - vC10 H !
! 10202(2/2) DTC124ES I c
1 NJM4558S
' S STOP circuit R238 620k 1
L e e e e e e 2 p——AW
25a R233 100k Q206
1c203
BZU i 0(523/3) ook . R235 3 2sC3581
515 SN\ 2 ]| look
4_ A ) vV 2 ¢
AMA——+ Q207
3 {YO 4 Raa 4 1€202(1/2) R236 16201 (1/2) 25A1399
R230 100k NJMA4558S o NJMA4558S
470 R232 10/16 % Ca.rriage _
100k cooal NP VE10 coll
+1 eo03 0.1 T
SON
o0 gggg TC9220F ()
Q209
DTC124ES
/8 /8

Carriage drive amp

Fig. 1-20

The carriage error signal is generated from the low
frequency component of the tracking error signal
which has been converted from analog to digital in
servo IC TC9220F.

As the carriage servo system is closed under normal
conditions, the carriage can smoothly follow tracking
deviation.

As this system uses a linear motor, it is provided
with a carriage drive amplifier, which is optimum for
a linear motor, and a speed feedback system using
a DC linear generator, and S STOP circuit which
generates a limit position detection signal for the
innermost track. ‘

12

Analog switch IC203 (2/3) is a circuit to prevent
the linear motor from being activated with an offset
when the power is turned on.

To obtain optimum servo characteristics in normal play
and search modes, the signal is switched by QOS.



5. Track search system

PD-8500

SEARCH
system
TEIC M FTIJA TGA Digital TROA  ["TRKG
TEO >—4 5 ; K ADC system system ‘EO PWM DRIV
J TRKG
ColL
TGCO
— FDOA
RESAM- Digital CARG
LPF PLING W EQ W PWM 49_' - DRIV
S b - ryEr = e o bt 8 £ A - e, gy o, N L. CARG
e ' SEARCH]” CT L, p ek
system
TEZI |
——<7 COMPARATOR FV CONVERTER oL
TC9220F
Fig. 1-21
(a) Lens kick
This system performs track search by kicking the
Example 1)

lens. This kick is used for a small- or middle-scale
search. (Fig. 1-22: Example 1 Tr. manual search, etc.)
In this system, the number of tracks is counted with
the A/D converted digital data, and during search, the
frequency of the TE signal is always monitored with
the frequency-voltage conversion circuit (FV converter).
The output signal from the FV converter is feed back
to the kick voltage so that the target frequency set
to the optimum value for each kick is obtained.
The target frequency of the FV converter varies with
the number of kicked tracks. When the target track
is far from the current point, the target frequency
(speed) of the lens is high, and as the target track
nears, the frequency becomes low.

When kicking the lens, the carriage servo is set to ON.
So even if the lens is kicked a considerable number
of times, the carriage will move with lens deviation.
In a conventional system, the carriage should also
be kicked at the same time the lens is kicked.
Thus as the number of kicked tracks nears the target
number for this lens kick, the kick speed is reduced,
and when the target track is jumped, the speed is
sufficiently reduced. To make the convergence high
after kicking, gain-up for the tracking and brake
operation are activated when kicking is finished.
For the braking operation, the phase difference between
the tracking error and RFAV signal is observed, and
energy opposite to the kick direction is generated.
(Fig. 1-24)

FWD 1 Tr. search

TRK ER -
ER rroF \/Av

RFAV Seasanmen NG Sl cop g 0 et
RFAVOF - -omommmmmcmmcmemomen Ao en

TROA VR —h n,

(TRK DR) v SN——]

FDOA — P

(CAR DR) \/5

TSON " I L | "

GUP

Command I
KIC

Note: As TROA and FDOA are PWM output, the average values
are shown in the Figure.
TSON = TRACKING SERVO ON
GUP = GAIN UP
FDOA = FEED OA output (Carriage output)

Fig. 1-22
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Example 2)
FWD 180 Tr. search

TRK ER FANWANSN
= v AR Ao

150

%
%
%

RFAV

Vi V2 V3

! i operation
o TROA VR - Y [ /\SAA !
* (TRK DR)- WV\/ —) ; gzc,_é.l ‘P“”“‘
onn ~ ( /\LQVA‘,
(CARDR) VR e —— ) ) PC'AVDUA"‘
TSON | L H
L I H I
GUP

Command

KIiC

Fig. 1-23

Brake operation
1 Tr. waveform

]
[}
]
TRK ER 3 ¥ Brake energy expanded A
" " ! ! by the HYS operation
- : A~ : : ! A~ ! ! HYS operation
RFAV L L L L 1 RFAV
v NN N N slice level
: " : ) |
] ] ] ]
] ¢ 1 ]
KIC pulse 1 ! { !
TROA : l ‘ : i
1 ] 1 [} 1
Fig. 1-24

As for GUP and HYP (brake) time, the optimum time
is set for each search to obtain high convergence
after a search.

In this system, when the lens speed moves in the
opposite direction because of external elements such
as shock, the disc being grossly off-center, etc., the
direction is detected, and the search operation is
stopped there.

14



(b) Carriage kick

By kicking the carriage motor, a track search is
executed. In a carriage kick, the FV converter functions
in the same way as with a lens kick, and the feedback
function is activated to the FDOA so that the target
speed is obtained depending on the number of tracks
to be searched.

The timing of this kick operation is almost the same
as that of a lens kick. When the kick command is
sent, the tracking servo and carriage servo are set
to OFF as shown in Fig. 1-21, and a kick output
signal is generated by the carriage search system,
and is output from the FDOA terminal

REV 16000 Tr. carriage kick

TRK ER TROF

16000

1
500 i
E

RFAV »m/\NVVW\SS'\NWVVV‘S

PD~-8500

The kick voltage is decreased to 0 when the specified
number of tracks is crossed by counting them using
A/D converted digital data, FV-converted analog data
and the RFAV signal. After deciding that the speed
is sufficiently reduced, the tracking and carriage
servos are set to ON for the next track, and normal
play is restored. At the same time, the gain is raised
and the HYS operation is activated.

If the lens speed is faster than the target speed when
the specified track is crossed, the carriage kick signal
is set to 0. Then the relative speed of the lens and
track is lowered to the specified value as time passes,
and the tracking and carriage servos are set to ON.

Target speed—-f—{-— _.:._.:- ——— E
Vi1 vi2 Vi3 o
TROA VR ' h : h
(TRK DR) o \a—” : |'
| HYS HYS
FDOA :
GARDR) VR = 4 ﬁ(\t_/\/()sl_mw‘u
TSON | L i H
L H
GuP J l__._
Command :
Fig. 1-25
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6. Digital servo equalizer

[dB]

b

L AH

AT

AM

 f[Hz)
.. Fig. 1-27 Gain characteristic of Digital EQ _

High Low Low

High

Fig. 1-28 Example of an analog equalizer circuit

For optimum servo action of the pickup, disc and
motor, an equalizer is composed of operation amplifiers,
resistors, capacitors, etc. in a conventional system as
shown in Fig. 1-28.

In this system, a conventional analog equalizer is digitized
as with a digital filter in an audio stage. An IIR (Infinite
Impulse Response) type digital filter and a coefficient
ROM which decides equalizing characteristics are built
into the servo IC, which set the optimum equalizing
characteristics for this pickup when initialized from
the microcomputer. The built-in equalizer is divided
into three ranges, low, middle and high as shown in
Fig. 1-26 and 27, and the optimum DC level for the
total system is selected from the built-in patterns.
These servo equalizer characteristics as shown below
are initialized when the power is turned on, but do
not change in gain automatic adjustment which is
executed every time a disc is changed.

®Focus servo equalizer

@ Tracking servo equalizer (for normal play)

@ Tracking servo equalizer (for raising gain after search)
@ Tracking servo equalizer (for defects such as a flaw)
®Carriage servo equalizer

®Spindle servo equalizer

An error signal to which digital signal processing,
phase compensation and gain compensation are
executed, is converted from digital to analog with
PWM (Pulse Width Modulation), and output from the
focus, tracking, carriage and spindle terminals as
ternary output (0, VR, 2VR). In this system, the PANM
carrier frequency is set to 88.2kHz.

oo vt L_TL__1l
Ve Uy

Fig. 1-29 Example of PWM drive waveform of TC922(F




7. Spindle motor control system
(a) CLV control system

circuit

APC

,l\ TC9221F

56

X PSD

50

‘T’ TC9220F

i NG oLV
PSD I/F e + circuit PWM
x1
CLV ON/OFF

Fig. 1-30

For the spindle servo, reproduced frame signals WFCK
(7.35kHz) which are output from the sync. signal
separation circuit using the EFM which is input to
DSP IC from an RF amplifier are counted, and AFC
data is generated. The APC data, that is the phase
difference between divided waves of a master clock
and WFCK, are output from the PSD terminal. Using
the AFC and APC which are input to the servo IC,
PWM is output from the DMOA terminal to lock the
spindle motor with the CLV servo.

< AFC circuit >

The AFC circuit generates frequency error data which
is required for the CLV servo of the spindle motor.
When the spindle motor rotates at its regular speed, the
frequency of the reproduced frame signal WFCK which
is an output signal from a sync signal separation circuit,
is 7.35kHz. One cycle of this WFCK is counted using
the master clock dividing wave, and the results are
output from the PSD terminal using an interface circuit.

< APC circuit >

The phase difference between a clock which is
obtained by dividing a master clock and that which
is obtained by dividing a reproduced frame signal
WEFCK, is output from the PSD terminal using an
interface circuit. The number of divisions for phase
comparison is initially set by the microcomputer.

(b) Spindle motor brake circuit

The spindle motor brake circuit detects that the rotating
speed of the spindle motor is sufficiently reduced when
the CLV OFF command is sent from the microcomputer.
In this brake system, when the microcomputer sends
the CLV OFF command, DSP IC (TC9221F) counts the
rotating speed using an EFM signal, and when the speed
drops below the specified value, spindle deceleration
is stopped, and the servo is automatically set to OFF.

PD-8500

AFC
AFC, APC - EFMi
PSD I/F signal generating Syncéif::?tc tion /_—@B—* EFM

R224 20k
M
1C200(1/2)
3NJM455BS

R220 R223

 R2 LT AN sPoL
0.022 10k R222 Q205 MOTOR
;L 20k 25A1399

VE10

8. Servo IC «<— DSP IC interface

This system and the microcomputer communicate
using six terminals of BUCK, BUS 0 to 3 and CCE of
DSP IC TC9221F. So the servo IC and microcomputer
do not directly transmit data. PREB, SSD, PSD, MCK
and 4MCK are used for data transmission between
a servo IC and the microcomputer or a servo IC and
DSP. A PREB signal is used to synchronize TC9220F
and TCO221F.

(a) PSD input circuit

The PSD input circuit accepts commands and data from
DSP TC9221F. Commands from the microcomputer to
TCO221F and internal data of TC9221F are converted
to serial data with a selector, and input to the PSD
terminal synchronized with 4MCK.

From TC9221F, output signals from a sync. separation
circuit and the disc motor brake circuit, and an audio
muting output, AFC and APC output, subcode signals,
the results of a correction circuit, etc. are input.

(b) SSD output circuit

A SSD output circuit is to output various data from

a servo IC TCO9220F to DSP IC TC9221F. The output

data from the SSD terminal of TC9220F is serial data

synchronized with 4MCK.

Major SSD data are as follows :

OMODE Data to show the servo operation mode

@FGAI Data set by the focus gain automatic
adjustment

®TGAI Data set by the tracking gain automatic
adjustment

@®SRCH Data which is set to “H” during search

® AUK Data which is set to “H” during carriage kick

17
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1.3 DSP Block

The DSP block is composed of TC9221F and several
peripheral circuits, and has the following functions.

1.

18

Reproducing the bit clock using the EFM-PLL
circuit

. Demodulation of EFM data :
. Detection, protection and insertion of frame sync

signals

. Error detection and correction of Cl double and

C2 triple

. Interpolation ‘using an average value or holding

the previous value

. Demodulation of subcode signals and error

detection of sub-code Q

. AFC/APC generation circuit for the CLV servo
. Digital output

. Microcomputer interface circuit

. VCO free run frequency of the VCO automatic

adjustment function

Among these, only the PLL block requires an external
circuit, and the other parts are processed in DSP and
servo IC TC9220F. Fig. 1-31 shows the internal block
configuration of the TC9221F, and each part is
explained below.

v, £EEEB38882, 2
|8‘>3§‘><§22§§222<|‘6‘m
[45] [44] [43] [42] [#7] [a0] [39] [38] [37] [e] f35] [34] [33] [32] [31)
BUCK [48] 1 o<t I ; ] 30] ADS
BUSO [47] 23] ADB
C1.c2 error dete_ctiop RAM addres
nd correction t address
BUS1 @ 'CtD :)us : ° ered signa! ] E AD7
interrace neratil
BUS2 [49 A Gorrection i 71] ADS
BUS3 [50) —| Rom 26] ADS
amek [51] l 25] AD4
-R.ﬁ @_’ Disc motor E AD3
imil AFC, APC circui ) L.
VDD E—D Uu‘lr::r‘:gng Brake <:ontr‘<:)'l":l-'t C°"°"’:L"°t?n:"°“" Q—E VDD
vss b= | T +77] vss
|
MeK @ Sync. 5:,?';, p-={CD-ROM E AD2
PSD @ Seo. | |yemoduiation E AD1
1/0 control circuit circuit )
sso [5] : T surpet 9] ADO
PREB [58]— TP —] ~{18] csIN
Phase E )
TEST B oute st | [V o) 200, | [rmiiontlimmosisiion 7] s6MK
EFMI [60 LPF ) | der || Tt i 16] DOUT
\ P ¢ { [ 1 ||
[T B B e T el [T T i T T e
SEEREILEELna 885
7 N335z 2866252 Q

Fig. 1-31 Block diagram of TC9221F




1. Command code

IC100 : TC9220F and IC300: TC9221F send data to
and accept from the control microcomputer using
CCE, BUCK and BUS 0 to 3. Control data for a servo
IC is also transmitted through DSP.

This command includes an idle mode which accepts
servo information, a write command mode which
sends data to TC9221F from the microcomputer, and
a read command mode which accepts data such as
Q data from servo IC DSP.

RF amp sSSP
TA8137N TC9220F

LDC
TEB

DsP
TC9221F

PREB
SSD
PSD
MCK
4AMCK

RF

CCE

BUCK
BUSO
BUS1
BUS2

Microcomputer

Fig. 1-32

(a) idle mode

In this mode, status information (servo status) is
output to BUS 0 to 3 when the microcomputer sets
CCE from H to L. The internal status detected just
before CCE is changed from H to L is output, and
the mode is held until CCE is changed from L to
H or the mode is changed to write command mode
or read command mode by setting BUCK to L.
So if CCE is kept at L because the pattern is short
~circuited, etc., the next operation cannot start. Under
correction conditions, CCE changes every time from
L to H. When CCE is H, DSP IC TC9221F does not
communicate with the microcomputer, but automatically
operates with data transmission with servo IC TC9220F.

PD-8500

BUS Servo status
0 | LD OFF (LASER OFF)
1 | LD ON (LESER ON)
2 | FGA (FOCUS GAIN ADJUST)
3 | FS (FOCUS SEARCH)
4 | NONP1 (NONPLAY CLV SERVO OFF)
5 | NONP2 (NONPLAY CLV SERVO ON)
6 | TGBA (TRACKING GAIN/BALANCE ADJ.)
7. ]'NP (NORMAL PLAY QDRC NG)
8 | SEARCH (TRACKING SEARCH)
9 | DMBK (DISC MOTOR BRAKE)
A | OFFAD] (OFFSET ADIUST)
B | FTOA (FOCUS/TRACKING OFFSET ADJ.)
C
D
E | INIT (INITIALIZE)
F | NP (NORMAL PLAY QDRC OK)
eg. status 7
BUS3=L
BUS2=H
BUSI=H
BUSO=H

4
LHHH =0111 (binary notation)
=7 (hexadecimal notation)

Table 1-1 Servo status output

TN\

Microcomputer
output
BUCK H
BUS3-0 H
BUS3-0 \( pom )/ TC221F output
Idle mode
Fig. 1-33
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(2) Write command input mode

In this mode, the microcomputer sends data to
TC9221F. The microcomputer sets the CCE terminal
from H to L, and a command of four words is output
to the BUS 3 to O terminals synchronizing with the
trailing edge of BUCK. The microcomputer keeps BUS
3 to O terminals at H in modes other than data output.
After accepting the data of four words, the TCS221F
outputs the ACK signal of L. when the number of
clocks which is input to BUCK and the results of
“comparison of ‘each BUS data at the rising and trailing
edges of BUCK are normal, and BUCK is L. If the
results are not normal, the ACK signal is set to H.
Note: An ACK (acknowledge) is a flag which shows the
decision whether signal reception is OK or not.

Note: Data of status, etc. are
hexadecimal notation.
0000 =0

T

ocE M\ I
BUCK U o Y o O W W

BUS3 -0
[Microcomputer]
side

v Y cC X om X oc Y

Command Data

BUS3 - 0
(TCO221F side)  \J ACK

Status

L L ]

T T L=y
BUS OFF Idle WRITE command mode BUS

mode 3-0
» OFF

Fig. 1-34 Write command input mode timing

1001=9

1010=A BUS3

[T T

1011=B
1100=C
1101 =D

1110=E BUS2
1111 =F

BUS1

R
L1 1

BUSO

;
LSRN

L

1000

NOQ1

L

UL

w

>
Q
A

idle mode

Write command mode

Fig. 1-35 Example of confirmed command send and accept

(3) Read command mode

The microcomputer sets the CCE terminal from H to
L, and a read command of one word is output to BUS
3 to O terminals synchronizing with the trailing edge
of BUCK. There are two read commands, a Q-DATA
read command (Q DRC) and a STATUS read command
(SRC 1 to 7).
When data transmission from TC9221F with the read
command is finished, even parity for each bus is
output from BUS 3 to 0 until the CCE terminal is
changed from L to H.
Note: A STATUS read command is the command to read
the results of servo status, gain adjustment, etc.
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ocE —/
BUCK ./ \/ \_J \_J

BUS3 -0

[Microcomputer] SRC
side Command
BUS3-0

(TC9221F side) J \LROO_X ROT X Parity J

Status

s Jes Il
T T

BUS OFF idle READ command mode BIUSS—O
mode OFF

Fig. 1-36 Read command input mode timing




2. Data slicer and PLL circuit

(a) Data slicer
A data slicer is a circuit to obtain binary digital
signals by slicing an RF signal which is input from
the EFMI terminal with the voltage which is output
from the SLCO terminal.
There are three slice modes as described below. The
mode to be used is selected according to servo status.
@ Integral slice mode
The difference of time integral amounts in the period
when an EFM signal is H and in the period when
an EFM signal is L, is detected, and the signal is
always sliced at the median of the eye pattern.
@ Edge detection slice mode
The phase difference between the rising edge of
PLCK and an EFM signal is detected, and the
signal is sliced at the median of the eye pattern.
@ Fixed slice mode
The slice level is fixed so that noise from the off
tracks is ignored during search.

PD-8500

(b) PLL circuit -

Fig. 1-37 shows the basic configuration of the PLL
circuit. The PLL circuit extracts a bit clock from an
EFM signal (PLCK). When PLL is locked, PLCK
(IC300 : TC9221F, pin 17) is 4.3218 MHz, and the built
-in VCO generates 17.2872 MHz, four times the PLCK
frequency. As an analog PLL system is used, wide
capture and lock range and stable locking are achieved.
This system is provided with a VCO free-run frequency

.. automatic adjustment. function, and when  the. system
reference volfage VR is input to VCO, the VCO oscillates

at a frequency of about 17 MHz. So a semifixed resistor
for VCO adjustment, which is essential in a conventional
system, is not necessary in this system.

A PD circuit detects any phase error between PLCK
and an EFM signal, and ternary output of L, H and
Hiz is obtained at the PD terminal having timing
shown in Fig. 1-38.

] X'TAL
Ref. VCO 16.9344MHz
!
VvCO 1/4 PD circuit
TMAX
circuit
/ > vR
\ al
V
TC9221F

l PD
%
I TMAX
6
€300 220p
1
C301 R
0.047 135?!
—i 3
R300 2.2M R302 100k
LPEN WA
5 R303 47k R304 10k
3
LPFO !
1) c302 R311S
\I/ 100 g k S
VR VR

Fig. 1-37

EFM signal

PLCK _I _J—L—\ [—I

PD output ===~ ..

Fig. 1-38 Timing chart of phase detection
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(¢) TMAX circuit

The TMAX circuit detects the maximum reverse
distance of an EFM signal TMAX using a built-in
VCO oscillation clock (17.2872MHz when locked).
When the counted value is less than 11T (TMAX
= 11T, 1T = PLCK), (When the frequency of PLCK is
less than the specified value) 2VR is output from the
TMAX terminal; when it is more, L is output; when
it is the specified value, Hiz is output.

This circuit operates when a PLL circuit operation is
unstable and a sync signal cannot be detected normally
- just- after power- is: turned--on-or- du;'iqgi -a- searc_:h
bpéi‘étibﬁ; to ﬁi‘éi}eﬁt mis-locking and for quick locking.
TMAX is detected during a specified period of an
EFM signal, and when the number of iterations set
in the window is continuously detected, the output
from the TMAX terminal is controlled.

TMSE (TMAX detection interval)

VCO 17MCK >—ﬁ f

S TMAX TMAX timer
EFM sygna timming circuit counter circuit

l  S—

~————————( FSPS (Spindle rough lock signal)

1—( LDC (Laser ON/OFF signal)

f———=< TMAX output

TMAX detect TMAX TMAX output
counter circuit register circuit control circuit

,—-—< TMOS (TMAX detection number)

{ TMWD (TMAX window width)

Fig. 1-39

3. EFM demodulation

In the EFM demodulation block, sync dividing, sync
protection, insertion, EFM demodulation, subcode signal
Q data demodulation, subcode signal demodulation and
emphasis detection are executed.
After error detection and the decision on the
demodulated subcode Q data in the unit of 98 frames
(1 block), the data is stored in a built-in register.
When a read command is sent, data is read through
BUS 3 to 0 of DSP IC TC9221F.
In this system, error detection and correction are
executed twice at two points, C1 and C2. Double error
detection and correction is executed at Cl, and triple
at C2 (double at C2 in a conventional system). The
results of detection and correction are output from
the PSD terminal and servo IC (TC8220F, pin 29)
EPDA as serial data.

_I Leh )

LRCK

4. Audio output

In this IC, a digital filter is not provided. Audio data of
1 fs MSB First is output from the AOUT terminal, and
digital audio data is output from the DOUT terminal
BCLK is 1.4112MHz (DF OFF in a conventional Sony
system is 2.1168 MHz), and a WDCK signal for a digital
attenuator is generated in an external circuit.

A digital audio interface has two series of output,
coaxial and optical. A digital signal which is output
from DSP IC300 is converted to formatted output of
0.5 Vp-p in the IC800 inverter driver and L800 pulse
transformer. The optical output is connected to optical
driver JAS80O.

J)

u

BCK

4
Rch I

pigiaiininipipliiginlin

AOUT =

1.4112MHz

15 | 14 \\ 2 I LSBX Rch 16bit Data gs

Fig. 1-40 Audio data output
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Vee

1C302
TC74HCBEAP
Q300
1C300 25C17408

1
IggﬁZ‘lF —a s  R309 10k
Pin 13
Vee 3

WDCK

(O LRek

Fig. 1-41 WDCK generating circuit

RB802
+4q L800 A75 JAS801
H

- WO
801 €803 E Coaxial
33/16 220p H -~ output
NS
, l c804 l €805
0.01 0.047
o H Ja800

TC9221F 3 DC 4 A ; Optical
' output

RB03 470
IC800 TC74HCUO4AP

ADOL
r 5 6 3
€802
0.01
s [>: 8 |
13|>: 12

Fig. 1-42 Digital audio interface

1.4 Digital filter 1.5. Audio block

In this system, a digital filter of 8-times-sampling

18-bit output type is used. Operation is executed by

connecting three stages FIR 153 + 29 + 17. The 20-bit data which is obtained by 8- times-
sampling with a digital filter is converted from digital
to analog with D/A converters IC730 and IC731. This
converter is a resistor-ladder type D/A converter, and
outputs current (MAX *2mA). Then the current is
converted to voltage in the next stage, IC750 (1/2)
and IC751 (1/2), and an output voltage of £10Vp-p
is obtained.

1. D/ A converter

c750
1L
LA
IC300 IC700 IC710 IC730 A
— D/A "
> converter To Lch
DSP atgig:::t'or Digital filter " 1e150(1/2) L
LRCK WDCK WDCK
ger{erat.nng C751
circuit 11
LR}
LRCK l IC731 37‘5'1

D/A
To Rch
converter , S LPF
IC751(1/2)
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2. De-emphasis and low-pass filter

The output of an I/V amplifier is input to the two
-stage LPF (Low Pass Filter) which includes a de-
emphasis circuit. When de-emphasis is ON, it is
controlled in Q751 and Q752 with the control
microcomputer. The LPF is a two-stage tertiary
Butterworth type filter. With an FET buffer in the
latter stage of IC770, high quality sound is achieved.

DEM
Q751
2SC3068
R754 C753
22 7500p
C752 680p 4
11
1t :
R771g -|-C770 .. Q770 +12v
R753 4.7k 3 )
R752 AN - ke w72 000121 o\,  25K246
10k S
From ——AAN 2 \ 1 C- 1k B
g:753(,1/2) 3 / AW AA-— N
in + o S
crroq/2y ¢, R0 s
NJM2068DD )
- C771
0.01p
crrozra) V108 _ L,
NJM2068DD

28C3068

Fig. 1-44
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10.2 SCHEMATIC DIAGRAM AND P.C.BOARDS PATTERN

Note : The SCHEMATIC DIAGRAM and the P.C.BOARDS CONNECTION DIAGRAM of the HEM, HB, HPW and SD
types are showed in the KU/CA type with the exception of the power supply section. (Pages 15— 18.)

10.21 FOR HEM, HB AND HPW TYPES

® SCHEMATIC DIAGRAM

TRANSFORMER BOARD ASSEMBLY

C450-463: 0.01 PTT1110

% cass casal ]
csitt ]
cas7!
cassl H :
cess1 ]
ezl H 1a

casst F -
ezl o0
cassi

J453
1

)0 0 0 QO Q)

{(OO000O0

A POWER TRANSFORMER

PRIMARY BOARD

HB ASSEMBLY

J4s4

:' 3 1 J450
2207 HEM,

HPW A

5470:

! % C470

RCG-009

Jas 1Jl

PSA-009
A
O_

0.01/AC250

POWER

HEM AND HB
TYPE ONLY

T470

Fuaro; b
T160mA
REK-092

AC220V,240V
50/60Hz

AC POWER CORD
PDG1003 (HEM type)
PDG1004 (HB type)
PDG1006 (HFW type)

5 N
c4T5'1" l""\ Lecemomeom ?_(T T

¢ P.C. BOARDS PATTERN

TRANSFORMER BOARD ASSEMBLY

PRIMARY

BOARD ASSEMBLY

s

J

CoM} J451

POWER
TRANSFORMER

AC220V, 20V
50/60H

A

o Line Voltage Selection

Line voltage can be changed with following steps.

1. Disconnect the AC power cord.
2. Remove the Bonnet case.

3 Change the connection of the primary lead wires
(J450). (Connect as shown in schematic diagram)

4, Stick the line

voltage label on the rear banel.

Description Part No.
220V label AAX-193
240V label AAX-192







6. P.C.B's PARTS LIST

NOTES :
@ Parts without part number cannot be supplied.

® Parts marked by “®" are not always kept in stock. Their delivery time may be longer than usual or they may be unavailable.
® The A mark found on some component parts indicates the importance of the safety factor of the part. Therefore, when

replacing, be sure to use parts of identical designation.

® When ordering resistors, first convert resistance values into code form as shown in the following examples.
Ex.1 When there are 2 effective digits (any digit apart from 0), such as 560 ohm and 47k ohm (tolerance is shown by

J=5%, and K=10%).

560 Q=56 X 107 =567 -sooreveerereernssnriaininnniomianiaciiinenien RD1 /4PSE@J
ATK Q47 X 107 = 4T B eeereerscrereeseemerennniiii., RD1/4PS[4](7][3]J
0.5 Q> ORB +rreeeresesnmssssssminneriisiine et ta s s s RN2H [OIR]B]K
1 Q010 eeererrrrreeersrnermriiitieiiiiiiaisitiieessiseninisies RS1P[B][T]I0]K
Ex2 When there are 3 effective digits (such as in high precision metal film resistors).
B5.62k Q—>562 X 10" —>BB27 revereescserrerrrensannsimmminniiianiaies RN1 /4SRL§_}@F

Mark NO Description Part NO. Mark NO Description Part NO.
@SUB BOARD Assembly (PWX1133) 1350 MICROCOMPUTER PD3165A
A 1C406 NJMT905FA
SEMICONDUCTORS A I1C407 NJMT805FA
1C601 MICROCOMPUTER PDGO36 1C408 SYSTEM RESET IC M51957AL
Q601-603 DTA124ES 1C700 PDO0Z6A
Q604-606 TRANSISTOR 2517408
D601 SLH-34MC3H3 1CT10 1C SH5813AP
D602 SLH-34YC3H3 1C800 1C MCTAHCUVAN
D603 SLH-56VC3H A D400 RB-152LF
A D412 10E2
SWITCHES A D13 ZENER DIODE HZS2TNB?
S601-607 SKITCH PSG-065
STOP, OPEN/CLOSE, PLAY, PAUSE, A Ddl4 10E2
DISPLAY OFF, TRACK SEARCH A D45 ZENER DIODE HZSS. 1N32
(<KILDD) D900-906 DIODE 155254
Q101 TRANSISTOR 25A1399
CAPACITORS Q200 TRANSISTOR 25C3581
C601 CERAMIC CAPACITOR CKCYF103250
C602 CERAMIC CAPACITOR CKDYF473250 Q201 TRANSISTOR 25A1399
C603 ELECTROLYTIC CAPACIT CEAS330M16 Q202 TRANSISTOR 253581
C604 CERAMIC CAPACITOR CKCYF103250 Q203 TRANSISTOR 2541399
Q204 TRANSISTOR 25C3581
RESISTORS Q205 TRANSISTOR 25A1399
All resistors RD1/6PM OOIC] J
Q206 TRANSISTOR 253581
OTHERS Q207 TRANSISTOR 2541399
V601 FLUORESCENT INDICATOR TUBE PEL1047 Q208,209 TRANSISTOR DTC124ES
X601 CERAMIC RESONATOR ¥SS1014 Q210 TRANSISTOR DTA124ES
REMOTE SENSOR GP1US2K Q250,251 TRANSISTOR DTC124E}
Q252 TRANSISTOR DTA124ES
Q253 TRANSISTOR 2SA854S
® MAIN BOARD Assembly (PWZ1751) Q254 TRANSISTOR 9517413
Q300 TRANSISTOR 25C17405
SEMICONDUCTORS Q4 TRANSISTOR DIC124E;
1C100 TC9220F-002
1C101 PRE AMP-IC TASIZIN - Q400 TRANSISTOR 25A1048
1C200-202 NJMA558S Q5,6  TRANSISTOR DTC124ES
16203 BU4053B Q778 TRANSISTOR DTAI124E;
A 1C30 IC PROTECTOR 1CP-N10 Q800,900 TRANSISTOR DIC124E;
1C300 TC9221F SWITCH
1C301 MEMORY IC CXKS816PN-12L $890 SLIDE SWITCH(DIGITAL OUT) RSH1025
1C302 LOGIC IC MCT4HCB6N
A IC31 IC PROTECTOR 1CP-N10
A IC32 IC PROTECTOR 1CP-N15
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Mark NO Description Part NO. Mark NO Description Part NO.
C417 ELECTR. CAPACITOR CEASRATHS0
COILS C430 CERAMIC CAPACITOR CKCYF103Z50
L100,200 RADIAL INDUCTOR LFAO10K C5  CERAMIC CAPACITOR CCCCH330J50
L2013  RADIAL INDUCTOR LFAO10K C6  ELECTR. CAPACITOR CEAS101H10
L4, 400 RADIAL INDUCTOR LFAO10K C700,701 CERAMIC CAPACITOR  CKCYB102K50
L40L, 710 RADIAL INDUCTOR LFAO10K
1800 COIL PTL1003 C710,711 CERAMIC CAPACITOR  CCCCHOTODS0
1801,900 RADIAL INDUCTOR LFADI0K CT12 CERAMIC CAPACITOR CCCSL101J50
CT13 ELECIR. CAPACITOR CEASI01M50
CAPACITORS CT14 CERAMIC CAPACITOR CKCYFAT3Z50
C1,10  ELECTR. CAPACITOR CEAS101M25 C715 CERAMIC CAPACITOR CCCCHAT0J50
C100 ELECTR. CAPACITOR CEAS330M16
C104 ELECTR. CAPACITOR CEAS101M25 C8  ELECTR. CAPACITOR CEAS101M25
C105.106 CERAMIC CAPACITOR  CKCYF103Z50 C800, 801 ELECTR. CAPACITOR CEAS330M16
Cll CERAMIC CAPACITOR CCCCH100D50 C802 AUDIO FILM CAPACITOR CFTXA103J50
C803 CERAMIC CAPACITOR CCCSL221J50
C12  ELECTR. CAPACITOR CEAS101M25 C804 CERAMIC CAPACITOR CKCYF103250
C13  CERAMIC CAPACITOR CCCSL331J50
Cl4  AUDIO FILM CAPACITOR CFTXA473]50 C805 CERAMIC CAPACITOR CKCYFAT3Z50
Cl5 CERAMIC CAPACITOR CCCSL2T1J50 C806 ELECTR. CAPACITOR CEAS101M10
Cl6  CERAMIC CAPACITOR CCCSL391J50 (807,809 CERAMIC CAPACITOR  CKCYFAT3Z50
C890,891 CERAMIC CAPACITOR  CKCYF103Z50
C17  AUDIO FILM CAPACITOR CFTXA223J50 C9  CERAMIC CAPACITOR CKCYF103Z50
C19  AUDIO FILM CAPACITOR CFTXA10350
2,20  ELECTR. CAPACITOR CEAS101H25 C901,902 CERAMIC CAPACITOR  CKCYF103Z50
C200 AUDIO FILM CAPACITOR CFTXA103J50 C903,904 CERAMIC CAPACITOR  CCCSL101J50
C201 AUDIO FILM CAPACITOR CFTXA182J50 RESISTORS
€202 AUDIO FILM CAPACITOR CFTXA223J50 R231-234 RN1/6PQ1003F
C203 ELECTR. CAPACITOR CEASO10M50 R305 RESISTOR ARRAY (10K) RA6T103)
C204 AUDIO FILM CAPACITOR CFTXA104J50 Other resistors RD1/6P OO0 J
C205 ELECTR. CAPACITOR CEANP100M16 OTHERS
C206 ELECTR. CAPACITOR CEASR3350
DLL, 2 FILTER PTF1009
C207 AUDIO FILM CAPACITOR CFTXA153J50 JAB00 OPTICAL OUTPUT JACK TOTX178
C21  AUDIO FILM CAPACITOR CFTXA473J50 JAS01 JACK PKB1004
C211,213 ELECTR. CAPACITOR CEAS330H50 JA900 JACK RKN1014
C218,219 ELECTR. CAPACITOR CEAS330M16 JA901, 902 JACK RKN1004
C220,221 AUDIO FILM CAPACITOR  CFTXA102J50
CNI  FLEXIBLE CONNECTOR 5507-21CPB
222,223 AUDIO FILM CAPACITOR  CFTXA473J50 X350 CERAMIC RESONATOR(4MHz)  FCRA, OMC
C224 ELECTROLYTIC CAPACIT CEANP330M10 X710 XTAL RES (0SC) PSS1001
C3  ELECTR. CAPACITOR CEAS101MZ5
C300 CERAMIC CAPACITOR CCCSL221J50
C301 AUDIO FILM CAPACITOR CFTXA473J50 HEADPHONE BOARD Assembly
C302 CERAMIC CAPACITOR CCCCH100D50
C303 AUDIO FILM CAPACITOR CFTXA103J50 SEMICONDUCTOR
C304 CERAMIC CAPACITOR CKCYF 103250 1C500 M5218L
C305 ELECTR. CAPACITOR CEAS101M25 COILS
C307 CERAMIC CAPACITOR CKCYF103250
L500-502 RADIAL INDUCTOR LFAO10K
C308 ELECTR. CAPACITOR CEAS101M25
C309 CERAMIC CAPACITOR CCCCH100D50 CAPACITORS
C310 ELECTR. CAPACITOR CEAS101NZS (500,501 ELECTR. CAPACITOR CEAS330M16
C311 CERAMIC CAPACITOR CKCYF103250 C502 AUDIO FILM CAPACITOR CFTXA104J50
C313 AUDIO FILM CAPACITOR CFTXA152J50 C503  AUDIO FILM CAPACITOR CFTXA561J50
C504 AUDIO FILM CAPACITOR CFTXA104J50
C314 CERAMIC CAPACITOR CKCYF103250 C505 AUDIO FILM CAPACITOR CFTXA561J50
C315 ELECTR. CAPACITOR CEASI01M25 C507-511 CERAMIC CAPACITOR  CKCYF103Z50
C351 CERAMIC CAPACITOR CKCYF473Z50
C352,356 CERAMIC CAPACITOR  CKCYF103Z50 RESISTORS
C357 ELECTROLYTIC CAPACIT  CEASIOINZS VR500 VARIABLE RESISTOR PCS1002
Other resistors RD1/6PM OOCIC1J
C4  CERAMIC CAPACITOR CCCCH330J50
C400, 401 ELECTROLYTIC CAPACIT  CENA22ZZM16 OTHERS
C402, 403 ELECTROLYTIC CAPACIT  CENALOZM16 JAS00 JACK RKN1001
C412-415 ELECTR. CAPACITOR CEASI01MS0
C416 CERAMIC CAPACITOR CKCYF103Z50
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Mark NO Description Part NO. Mark NO Description Part NO.
C740 ELECTR. CAPACITOR CENALQIMS0
TRANSFORMER BOARD Assembly C741 AUDIO FILM CAPACITOR CFTXA104J50
742 ELECTR. CAPACITOR CENAL0IM50
CAPACITORS C743, 744 ELECTR. CAPACITOR CEAS101M25
C450-463 CERAMIC CAPACITOR  CKCYF103Z50 C746 AUDIO FILM CAPACITOR CFTXA104J50
C747 ELECTR. CAPACITOR CENALOIMS0
C748 ELECTR. CAPACITOR CEAS330M16
PRIMARY BOARD ASSEMBLY ¢750,751 PL. STYRENE CAPACITOR  CQSF301J50
C752 PL.STYRENE CAPACITOR CQSF681J50
SWITCH C753 PL. PROPYTENE CAPACIT COPYAT52J2A
A S470 SWITCH(POWER) PSA-009
C754 PL.STYRENE CAPACITOR CSFE81J50
CAPACITOR C755 PL. PROPYTENE CAPACIT CQPYAT52J2A
A C470 CAPACITOR (CERAMIC) RCG-009 C756-759 ELECTR. CAPACITOR CEASI01M25
C769 CERAMIC CAPACITOR CKCYF473250
770 PL. PROPYTENE CAPACIT CQPYAI22J2A
@AUDIO BOARD Assembly (PWZ1936) C771 PL.PROPYTENE CAPACIT CQPYA103J24
(773,774 ELECTR. CAPACIT CENALOIM50
SEMICONDUCTORS C775 ELECTROLYTIC (47u/50V)  PCHI094
A 1C400 NIMT805FA CT76 PL. STYRENE CAPACITOR CQSF102J50
A IC401 NJMT812FA C780 PL.PROPYTENE CAPACIT CQPYAL22J2A
A 1C402 NIMT912FA
A 1C403 NJMT905EA C781 PL.PROPYTENE CAPACIT COPYAL03J2A
1C730, 731 D/A CONVERTER, IC PCMG3P-J C783,784 ELECTR. CAPACITOR CENALDIM50
C785 ELECTROLYTIC (474/50V)  PCH1094
1C732, 733 1C MCTAHCUO4N C186 CQSF102J50
1C750, 751 NE5532P
10770, 771 NJM2068DD RESISTORS
Q750 TRANSISTOR DTA124ES VR730, 731 VR VRTB6/S104
Q751,752 TRANSISTOR 253068 VR740, 741 VR VRTBG/S1 04
R750,751 CARBON FILM RESISTOR  RDRI/ZPM332J
Q770 N-FET 25K246 R774,784 CARBON FILM RESISTOR  RDRL/2PMAT1J
QT71 P-FET 257103 R406-411,790 CARBON FILM RD1/2 CICI0) J
Q772 TRANSISTOR 25D1302 Other resistors RD1/6PN 3OO J
Q773 TRANSISTOR 25C3068
QI74 N-FET 25K246 OTHERS
JAT00 JACK PKB10I1
Q775 P-FET 255103 CN401 KPCS
Q776 TRANSISTOR 25D1302 CN700 KPC10
Q777 TRANSISTOR 25C3068
Q779  TRANSISTOR DIC124ES
A DA04-411 10E2
COILS
1403, 404 FERRITE BEAD VIH1013
1701, 702 FERRITE BEAD VIH1013
CAPACITORS
C404, 405  (22004/35V) VCH1032
C406 ELECTROLYTIC CAPACIT CENAI0ZM16
C407 ELECTROLYTIC CAPACIT CEAS102M35
C408 ELECTROLYTIC CAPACIT CENAI02M16
€409 ELECTROLYTIC CAPACIT CEASIOZM3S
C410,411 CERAMIC CAPACITOR  CKCYF103Z50
C420-423 CERAMIC CAPACITOR  CKCYF103Z50
C716 AUDIO FILM CAPACITOR CFTXA103J50
C730 ELECTR. CAPACITOR CENA101MS0
C731 AUDIO FILM CAPACITOR CFTXA104J50
C732 ELECTR. CAPACITOR CENALOIMS0
(733734 ELECTR. CAPACITOR CEAS101M25
C736 AUDIO FILM CAPACITOR CFTXA104J50
C737 ELECTR. CAPACITOR CENAIOIMS0
C738  ELECTR. CAPACITOR CEAS330M16
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7. ADJUSTMENTS

The adjustments for this unit are given below.
Adjustments must be made in the order in which
they are listed.

® Adjustments and check items

. Focus lock and spindle lock check

. Automatic adjustment check of the tracking balance
. Grating adjustment

. RF level adjustment

. LD (Laser Diode) power check

Tangential adjustment

. Radial adjustment

. 2SB adjustment

O NOU A WN

® Measuring equipment

1. Dual trace oscilloscope

2. Optical power meter

3. Test disc (YEDS-7), 8 cm disc

4, Other regular measuring equipment

30

® About the test mode

— How to activate and release the test mode —

@® To activate the test mode, turn ON the power
switch (S470) with the test mode jumper short
-circuited.

@ The test mode is released by turning the power
switch OFF.

The functions of the keys in the test mode are
outlined in Table 7-1.

® Adjustment VR and their names
VRI1 : Laser power

MAIN BOARD Assembly
( N N——

1
VR
TP1
Q {lenn 1§
2
7 sig
C TEST
: It

Fig. 7-1 Adjusting point




In the test mode, the servos must be closed and
opened individually. Consequently, the servos must
each be closed in the proper sequence (serial sequence)
in order to put the machine into the play mode. Note
also that the machine will not enter the play mode
when the PAUSE ([[) key is pressed.

For example, in order to change from the stop to
the play mode, the function keys must be pressed

in the follo

@

wing order.

)

® @

*1: The MANUAL SEARCH and REPEAT keys are

not available on the panel. Use the remote control
unit for these key operations. For other keys
(PLAY, TRACK, PAUSE, etc.), both the panel and
the remote control unit can be used.

Servos in test mode are controlled in serial
sequence. Note that no command is accepted in
this model as long as the focus servo is not
closed while the spindle is rotated in conventional
models only by pressing the PLAY button.

*2:

® ® @

Test mode

TRAieKyFWD 3 seconds. PLAY key REPEAT key PAUSE key mode

)

\

Automatic
. v
adjustment of the Fp cuT serd °
focus and 'S closed.

tracking offsets

Automatic

adjustment of
the focus gain

e Key Functions in Test Mode

Spindle servo

is closed.

Automatic
adjustment of the
tracking gain
and balance

Tracking servo
is closed.

Symbol Key name Function in test mode Description
Focus servo close After illuminating the laser diode, slightly kicking the disc and
> TRACK FWD Automatic adjustment of |moving up/down the focus actuator to adjust the focus gain,
the focus gain the focus servo is closed.
> PLAY Spindle servo close Closes the servo in the rough servo mode after kicking the
spindle motor.
Automatic adjustment of the | The tracking gain and balance are automaticdly adjusted
REPEAT . - . . . e
REPEAT tracking gain and balance |using the error waveform in the tracking open lomp condition.
Acts as a toggle : closes the tracking servo and activates play
. mode when pressed (provided the focus and spinde servos are
Trackin, r 1 . . . . . -
00 PAUSE ing servo close/open closed), at which time the PAUSE indicator illumiates: opens
the tracking servo when pressed again.
R Moves carriage quickly (3cm/s) toward innermest track. Be
< MANU’%E\SIEARCH ((:ggigsei;f:::gf careful not to move too far as there is no safely device to
stop the carriage.
MANUAL SEARCH Carriage forward Moves carriage quickly (3cm/s) toward outerms«st track. Be
o> FWD (moves outward) careful not to move too far as there is no safey device to
stop the carriage.
O STOP Stop Stops all servos and returns system to its initig st ate.
. Opens and closes the disc tray. However, pickip does not
PEN,/CLOSE Disc tray open/cl . - ',
é: 2 7 S v open/close return to rest on OPEN, and it remains stationar; oxn CLOSE.

Table 7-1

3




Step |Oscilloscope Setting

Test Points Adjusting

No. v I

Points

H

Check items/
Adjustment
specifications

Adjustment procedure

1 | Focus lock and spindle lock check

0.5V/div | 100msec TP1
/ div Pinl
(RF output)

RF signal
is output.

Forward
(clockwise)
rotation

©® Set the test disc.

® Put unit in the test mode. (%)

©® Press the MANUAL SEARCH FWD (D) key to
move the pickup to the center of the disc.

Note: Be sure to perform this operation.

® Observe the output of TPl pin 1 (RF output)
on the oscilloscope. Confirm that the RF signal
is output after the TRACK FWD (PI) key is
pressed.

® Press the PLAY (D) key and confirm that the
disc rotates at constant speed (approx. 300 rpm)
near center of disc in the forward (clockwise)
direction ; disc may not run away or rotate
counterclockwise.

2 | Automatic adjustment check of the tracking balance

0.5V/div

Photo. 7-1

Smsec TP1
/div Pin 2
(TRK. ERR)

DC elements mixed in signal

TRK.ERR

® Set the test disc.

® Put unit in the test mode. (%)

® While observing pin 2 of TPl or TRK.ERR
(tracking error) on an oscilloscope, adjust the
DC offset to set the voltage to center on the
oscilloscope.

® Press the MANUAL SEARCH FWD (D{>) key to
position the carriage near the center of the disc.

® Press the TRACK FWD (D) and PLAY (D)
keys sequentially to cause the disc to rotate.

® Press the REPEAT key and check that the DC
component in the tracking error is gone (A=B).

Note :
In normal mode, this adjustment is performed
at an appropriate timing after the spindle kick.
Therefore, a disc that is drastically off center
may not result in A=B upon confirmation in
test mode. In this case, press the REPEAT key
again and check if the DC level varies.

Photo. 7-2 DC elements eliminated

¥ : See page 30.
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Oscilloscope Setting . ‘st Check items/ ‘
Sl\"‘tep P Test Points Agjouirs‘i?g Adjustment Adjustment procedure
® \ l H specifications

3 | Grating Adjustment (1) (When an 8 cm disc is used.)

Note : This adjustment can be made by using an
8 cm disc, having pits within the diameter
range of 75 mm.

© Screwdriver

@ Put unit in the test mode. (%)

@ Press the MANUAL SEARCH FWD (D) key
to move the pickup to the center of the disc.
so that the grating adjustment screw of the
pickup can be viewed through the oval hole
(one of the oval holes which is near to the
spindle motor) on the base plate of the servo
mechanism.

® As shown in Fig. 7-2, insert a (slotted) ©
screwdriver from the top of the mechanism
and check that the grating adjusting screw
can be rotated.

® Mount the test disc.

@ Press the TRACK FWD (D). PLAY (B>) and

Fig. 7-2 REPEAT keys in sequence to close the focus
servo and spindle servo (do not turn on the
tracking servo).

® Insert a 4 kHz-cutoff low pass fiter between
the oscilloscope and TPl pins 2 (TRK.ERR)
and 4 (GND) as shown in Fig. 7-3 and observe
the waveform of TP1 pin 2 (tracking error) on
the oscilloscope.

05V/divl Smsec TP1 Grating Null point ® Insert a 6_ screwdriver into the grating hole,
/ div Pin 2 adjustment screw turn and find the null point (see Photo 7-3).

(TRK. ERR) Maximum @ Next, slowly turn the © screwdriver
Grating amplitude COUNTERCLOCKWISE from the null point and

adjust until the waveform (trecking error
signal) reaches maximum amplitude (see Photo
7-4).

adjustment screw

Note: Avoid applying pressure to tle & screw-
driver while adjusting the scriw. Doing so
causes the pickup to move invard, making
adjustment more difficult.

TPy roTmmmmeeee , D ® Lastly, make sure that there & mo major

fluctuation in the p-p voltage of the tracking
error signal (do not insert the cutdf 4 kHz low
-pass filter) when the pickup is noved to the
inner and outer periphery. If there is a
difference of more than *10% agin turn the
grating adjustment screw and adjust the
tracking error signal to maximunm,

Pin 2 (TRK. ERR)

Pin 4 (GND) | O

¥ :See page 30.
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P D) -804
| Oscill Settin — Check items/ _
Sr\:ep Sciloscope Setting Test Points Agﬁztt':g Adjustment Adjustment procedure
v T H specifications
3' | Grating adjustment (2) (When no 8 cm disc is available.)

Clamp holder

¢ 4 steel ball

©Ow

_— Disc tray

Fig. 7-5

This adjustment is made if no 8cm disc is
available and the grating adjustment (1) cannot
be effectuated. Remove the disc tray to perform
this adjustment.

® Removal of the disc tray

1. Press the rear edge of the rack. (*1) marked
® in Fig. 7-4, while pulling the disc tray out
to the position where it catches, illustrated in
Fig. 7-5.

(*¥1) When the rear edge of rack @ is pressed,
first the disc clamp is released. If you
continue pressing after it has been released
completely, the disc tray is ejected.

2. While pulling the clamp holder ® (see Fig. 7-5)
upward with the right hand, hold the tray as
indicated by © in the left hand and pull it
outward. Take care not to allow the ¢4 steel
ball to fall (we recommend holding the ball in
place with the left index finger while extracting
the tray.)

Fig. 7-6

Clamp retainer

Clamper

NN

Fig. 7-7
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Step
No.

Oscilloscope Setting Adjusting

Test Points Points

\Y H

Check items/
Adjustment
specifications

Adjustment procedure

TPY [Tt i

Pin 2 (TRK. ERR) | O

Pin 4 (GND) |0

© Screwdriver

e Put unit in the test mode. (3%)

@ Press the MANUAL SEARCH FWD (DD key
to move the pickup to the center of the disc,
so that the grating adjustment screw of the
pickup can be viewed through the oval hole
(one of the oval holes which is near to the
spindle motor) on the base plate of the servo
mechanism.

® As shown in Fig. 7-8, insert a {slotted) ©
screwdriver from the top of the mechanism
and check that the grating adjusting screw
can be rotated.

® Mount the test disc: be sure to insert a 3-5
mm spacer (if no spacer is available, use a hex
wrench) between the clamp holder and clamp
retainer, as shown in Fig. 7-6.

® Confirm that the clamper and the clamp
retainer are not contacting one arother (Fig.
7-7.

® Press the TRACK FWD (DD{), PLAY (D) and
REPEAT keys sequentially to close the focus
and spindle servos (do not close the tracking
Servo).

® Insert a 4 kHz-cutoff low pass filter between
the oscilloscope and TPl pins 2 (TRK.ERR)
and 4 (GND) as shown in Fig. 7-9 and observe
the waveform of TPl pin 2 (tracking error) on
the oscilloscope.

Fig. 7-9
0.5V/div { Bmsec TP1 Grating Null point ® Turn the grating adjusting screw with the ©
/div Pin 2 adjusting screw screwdriver to find the null point (see Photo
(TRK.ERR) 7-3.).
Grating Maximum ® Next, slowly turn the © screwdriva
adjusting screw amplitude COUNTERCLOCKWISE and adjust ty the point

where the waveform (tracking erior signal)
first achieves its maximum ampitude (see
Photo 7-4).

Note: Avoid applying pressure to the @ screw-
driver while adjusting the screw. Doing so
causes the pickup to move inward, making
adjustment more difficult.

@ Lastly, remove the low pass filter and confirm
that the tracking error signal (do not insert
the cutoff 4kHz low-pass filter) g-p Vvoltage
does not greatly vary when the pickup is
moved to the inner-most and uter- most
tracks of the disc.

-If the levels diverge by =10% or mox, re-adjust
the maximum error amplitude polit by turn
the grating adjusting screw.

¥ : ee page 30.
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Step |Oscilloscope Setting

No. Vv [ H

Test Points

Adjusting
Points

Check items/
Adjustment
specifications

Adjustment procedure

Bearing

Loading base

| Slide base

: : ¢ 4 steel ball

Re- mount the disc tray according to the
following procedure when the grating adjustment
is complete.

1. Remove the disc and the spacer.

2. While lifting the clamp holder [marked ® in

Fig. 7-5] with the right hand, hold the tray
in the left hand as indicated by © and slide
the slide base into the hard resin fittings on
the loading base as shown in Fig. 7-10 to re
-insert the disc tray.
At this time, be sure to hold the steel ball in
place with the index finger of the left hand.
Also, be careful that the front panel is not
damaged by the slide base and bearing of the
steel ball's bearing (in the slide base) coming
into contact with the panel.

3. Insert the slide base so that it fits into the
two hard resin fittings at the rear of the
loading base (see Fig. 7-11).

4. Insert the tray tightly.

Photo. 7—-3
Null point
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Photo. 7-4
Maximum amplitude

Photo. 7-5
This is not the null- point waveform,




Step
No.

Oscilloscope Setting Adjusting

Test Points

Points

v | H

Check items/
Adjustment
specifications

Adjustment procedure

RF level adjustment

TP1
Pin 1
(RF OUTFUT)
VR1
(Laser power)

+

o0
—0d

15Vp-p :52¢

@ Put unit in the test mode. ()

@ Connect the oscilloscope to TPl pin 1 (RF
output), play the test disc, and measure the P
-P voltage of the RF waveform.

® Adjust VR1 (Laser power) so that the voltage

is 1.5Vp-p 2 32y.

LD (laser diode) power check

VR1

Less than
0.13mW

® Put unit in the test mode. (3%)

® Press the TRACK FWD (D) key to turn ON
the laser diode (LD).

® Place the sensor of the optical power meter
directly above the objective lens and confirm
that the LD power is less than 013mW.

Tangential adjustment

Base plate Pickup

g ]

/ \

Ballast base Motor

Fig. 7-12

Tangential adjustment screw

® Put unit in the test mode. (3%)

® Open the tray and load the test disc.

® Press the MANUAL SEARCH FWD (O>) key to
position the pickup near the center of the disc.

® Insert a hex wrench into the tangential
adjustment screw section from the rear of the
mechanism.

® Close the tray.

Note:Do not use an L-shaped hex wrernch . Use one
such as shown to the left. Using in L-shaped
hex wrench can cause the tray tocome loose
(see page 34 3. Grating adjustment (2)).

® Press the TRACK FWD (DIM), LAY (D),
REPEAT and PAUSE ({[) keys sequeritially to
close the all servos (PAUSE inficator will
illuminate).

¥ :jee DPage 30.
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. . — Check items/
s,\}f,p Oscilloscope Setting Test Points Agjouizf(l:g Adjustment Adjustment procedure
’ Y, H specifications
200nsec TP1 Tangential Sharpest @ Observe TPl pin 1 (RF output) on the oscillo-
/div Pin 1 adjustment screw| possible eye scope and adjust the tangential adjustment
RF output pattern screw to achieve the sharpest possible eye
pattern.
® The point to which the adjusting screw should
be set lies about halfway between the points
at which the eye pattern becomes most blurred
when the screw is rotated clockwise and
counterclockwise. When the whole waveform
TP1 I:I becomes clear, concentrate on sharpening the
Pin 1 | 5 fine lines forming the diamond at the center
(RF) of the eye pattern (see Photo 7-7). Adjust
until the fine lines on all four sides of the
—_— diamond are both sharply defined and dense.
(GND)
Fig. 7-13 Note: Use a hex wrench to raise the pickup some

what while making this adjustment.
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Photo. 7-7

Photo. 7-8

Unsatisfactory

Optimum
adjustment

Unsatisfactory




Step
No.

Oscilloscope Setting

Test Points Adjusting

Points

v | H

Check items/
Adjustment
specifications

Adjustment procedure

Radial adjustment

TP1
Pin 1
(RF output)

Radial
adjustment
screw

Radial adjustment | )
screw \ F’

©
5

Fig. 7-14

I

Sharpest possible
eye pattern

/ h ™~ Tangential
’ adjustment
~ screw

Remove the disc tray before beginning this
adjustment.

Note: Refer to page 34 “3'. Grating adjustment (2)"

for the removal of the disc tray.

Load the test disc.

Put unit in the test mode. (%)

Press the MANUAL SEARCH FWD (D) key to
move the pickup to the center of the disc, so
that tangential adjustment screw can be viewed
from the top (refer to Fig. 7-12).

Press the TRACK FWD (DP1), PLAY (D).
REPEAT and PAUSE ([[) keys sequentially to
close all servos(PAUSE indicator will illuminate).
Observe TPl pin 1 (RF output) on the
oscilloscope and adjust the radial adjustment
screw to achieve the sharpest possible eye
pattern. (Fig. 7-14)

When the whole waveform becomes clear,
concentrate on sharpening the fine lines forming
the diamond at the center of the eye pattern.
Adjust until the fine lines on all four sides of
the diamond are both sharply defined and
dense, as shown in Photo 7-7.

Perform the tangential adjustment and the
radial adjustment twice or more ilternately.

TP1 D
Pin 1

(RF) O F—0
Pin 4
(GND)
Fig. 7-15

¥ :jeer page 30.
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Oscilloscope Settin st Check items/ )
Step © Test Points Adjt{stlng Adjustment Adjustment procedure
No. Points A
v l H specifications
8 | D/A converter (2SB) adjustment
® When replacing the D/A converter
For IC730 : Remove R730 through R733.
For IC731 : Remove R740 through R743.
(In this case, no adjustment is performed for 2SB.
However, the initial condition of the performance
of the D/A converter is resumed by removing
the resistors.)
LINE OUT
t | ! R
"i|:.) nr?a’ “E‘) o — - /cy_y_f,\ s o fol " k7es nU o wrer
S~ " ”g. s o Lo % (=3 >lm" M Aﬁ“ (E(E C Derssd)
o b R25S (:E :E ./ e Sre e R7,80 R8O n7se A W)
g G K Sl oy B
s "é’ngv B B 7 @ El r78g & |ok ol ([aio) gy Y N £13¢ 5k
. 5 = (VT ES 00 o8l maNEN00 G | [ [l A et
2 Sy 15 ~ nn Ee o = no@ © R77 g7n o gp O >l Gl MOE 14
8 o S( ): EU e . R772 E E a2y I ey LS . cn@c z
SREY T 2 rs i2v 5 Loos | s
”798 - oD £k0 I Y s So g| g U£ o™
red o { )g v G774 crss G €743 o . ol
4 v M - z 741 ¥ a7 o|ooL
a R'()‘ 57 | ?;"l & gl » é"b @x Q:J I vé b v d: 1 oo | :m
§ crse o|oon
I 3! o) IC730 || ey Ic731 = |
MY ()=t _ aso U g Jps s Ry
g o0 mu( )Z. g—[: UI :]D oo | . C7s4 -5v . ~ ( ) R T °¢:":
l:usgr:n ﬂ' E o| of E °°°°°:°°°°°° 751 565066606500 y H ° ol =
owws  oaes DL O — T O SO L 2 SF L o
1 o o3 | &2 : T (b — "UQ%UL’U cml s Y 2D 3 5 c_
D11 D418 5I ;| — . - c73e
0486 E(;wn oo N} vxcne 7 R730- I 1 2 ;c;s; = ; ‘C!&’ Bex
= % QG = g
Puzicss fri0- | B
PWZ1936 R743
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Fig. 7-16 AUDIO BOARD Assembly




8. IC INFORMATION | 9. BLOCK DIAGRAM

IC301 :
H PD3165A CXK5816PN-
System control microcomputer ' STATK kA
®Pin functi RF EQ '
in functions
IC300 : TC9221F
Pin| Symbol |Name [l/0 Function Reset]Pin| Symbol | Name [i/0 Function Reset =1 1C101: TAS 37N,L DATA PROCESSOR —
1| Vss | — |—|GND — 3 s |ap Attenuation level data H . PICKUP . RF_AMP 2) 79) @"W
5| P4 AT :
2| XTAL | — |— — [oT112[31415]6171 | ASSEMBLY | RFO REL J
Built-in clock circuit input o] - . b 0 60
3 |[EXTAL| — |— —_ Attenuation level clock EFMI DATA
36| P45 |AcLk H | | REAV VA SLIcE o
4| MPO | — +5V — JEJEREEREERENE N ' | ' 19 DETECTOR
5| MP1 | — + 5V — |37] P44 XS I Main unit key strobe input ONI OFF | - I AlB F I
—_— m— L} ]
6| RES | — CPU reset input Resetl RUN — |38| P43 | RKS Remote control key strobe input ON |[OFF | — l plc I FEN :
7| STBY | — | I | CPU stand-by input Stand-by | RUN — |39] P42 *1 |O| (OPEN) L 1 L ' P é PHASE vCco
S e | i ol e 1
8| NMI | %1 +5V — |40 P41 |MDSW| |GND - ! - 78 ) .
]
9] P20 |TEST Test mode SW input TEST | NORMAL - I | Display data transfer permission input I | l—— |
41| P40 | STS - i TEN
10| P21 |SYC1 Input terminal for deck synchro. — Permit | Inhibit i i 14
)
11| P22 [SYC3| |Output terminal for deck synchro. L |42 Vss | — |—|GND - . . : oL
TEO
12| P23 | x1| |(OPEN) L (43| P17 | %1 | [(opEN) L | | - 94 [ 1z s
a a
13| P24 | %1 (OPEN) L |44 P16 | *1 (OPEN) L i | 29~ C8C) 7 B 5_‘ %)
o ‘
14| P25 |[DEMP| |De-emphasis ON/OFF ON [OFF | H [45] P15 | %1 (OPEN) L ' ' T PD
15 P26 | CCE Chip enable | Enable | H Display LED of digital out output condition I I VCo
2 46 P14 |DOFF pay £ P H ' ' ! TMAX ] coNTROL
16| P27 |BUCK| |Bus clock USRI | H ON[OFF | I TeB — —
AV ATT
17| P50 |BUSO Bus data 0 XXX, | — . s |50 Display LED of analog out output condition . ' VR ’ CIRCUIT
47| P13 |AOFF o
18| P51 |BUS1| [Bus data 1 XXX xx. |- 0 . ONJOFF I Apc I ' | 2o
e ' Y ' IG100: TC9220F-002 = a
19| Ps2 |BUS2| |Bus data 2 rxxxx [-[ [ T Display data serial transfer clock u | | DIGITAL SERVO 3
1 K
20| P53 |BUS3| |Bus data 3 XX XXX | — REaEaEaEaEakakaky i i PROCESSOR /—i% _é
21| Psa |SSTP| | Slider inside detection input _NOT [STOP | — | Display data serial output , P Na00i2/2): GUP TSON TRKG @ -Q® =
P11 | SD H ,
Defect detection input [TTTTTTITT | | s FOOA [ ICOMPARATORI [ wex ]
22| pss [prcT — ' FOCUS i DRIVE 90 WM [+ rer (24
I %2 NOT | Defect sol P10 |sres Key display and microcomputer reset output L l colL ‘ T »@P S 8TP
Tracking servo ON detection input RESET [RUN ' ' l IC201 (2/2): FV Fsggs TR‘\\/%'XNG |
23| P56 |TSON 5 o T ~ el s I I NJM4558s . COMPARATOR @8-
%
2 3 VISB TRACKING > TRACKING |
: : ¢ ) 1 TRACKING 1 DRIVE 48 PwM [*? ‘
) [y s RFAV level ON/OFF switch output . 52| P36 | KD6 | SO y ot DG LOADI
57 DRIVI |
ON [OFF 53| P35 | KD5 ! ' 1C200(1/2): SERVO. | |
| | 7 Nom4ss8s —
25) Pe0 | *1 (OPEN) L |54] P34 | KD4 Main unit and remote control ' ' DMOA I |
I ; — SPINDLE M SPINDLE m SPINDLE AUTO_GAIN . .
26| P61 | 1 |0 (oPEN) L |[s5| Pas | xps | |key code input | Motor DRIVE PWM p CONTROL B M
211 pe2 | *1 (OPEN) L [s6| P32 | kD2 i i 16201 (1/2): -
28| P63 | LIN | |Disc tray loading [N | L 57| P31 | kD1 ' carmace ' NJM4558S | rpoa CARFIAGE P DIGITAL EQ 7@
colL 46)—" @ !
29| pe4 |LOUT| [IN/OUT output Brake [0UT]_| L |s8] P30 | xpo (LSB) I BRvEE PWM CONVERTER s
1 [ ]
30| P65 |OPEN| [OPEN end OPEN [NOT — |s9| P74 | %1 (OPEN) | E&%TQGE | @
I MOTOR F |
31| pe6 |CLMP| |Clamp end CLAVP [NOT — |60 P73 | %1 (OPEN) ! !
32| P87 | %1 |O| (OPEN) L |61] P12 | 1 | | ©OPEN) L ! SEOR ! S SToP
33| Vec | — [—| +5V power supply voltage — |62] P71 %* 1 (OPEN) I I COMPARATOR
; 3 ' ' 1202 : : Reference  voltage
a| r7 AT O Attenuation level latch pulse output H 63| P70 * 1 (OPEN) I_ _I NJM4558S & g
|Execute| 64 E N (OPEN) _ - — - — ——

% 1: Not used .
% 2 : Set to input port, but these functions are not used by the use of software. ‘




PD-8500

9. BLOCK DIAGRAM

IC301 :
CXK5816PN- 12L ——{ OPTICAL

16K DIGITAL OUT
STATIC RAM DIGITAL |

| _— QuTPLT ©) COAXIAL |
IC300 : TC9221F AUDIO BOARD ASSEMBLY
DATA PROCESSOR _ 11 ~~ | e
Reset IC101: TA8137N l A _PROCESSOR ! 1

------- 16— ;
T RF_AMP A 5 ©-®-@ | s !
- H | _ASSEVBLY | N 7o ic710: | !
. . D T becober | | OUTROF DIGITAL2oA SMSBT3AP] | C730:PCMG3P-J :
] ! A IC770 :
a l I SLICE SYNG ‘ J ATTENUATOR FILTER | CONVERTER NJM2068DD !
] ]
fu [ r DETECTOR NTER— DATA i i
ON|[OFF | - | als]|r | ] POLATOR (8~ D~ Q2d+~(9 6 v LPF @ LCH
1 :. i i
ON [OFF | - I plc i r D/A Ic7s0: 4 ] l
) ; : NES532p |
L f L ' PHASE vco IC302 : ; | LINE
- I i C?:AA:QRSI}?R 1 pF MC74HC86N OF H  IC751 : IC771 : ! ouT
| . 63 f s NE5532P | NJM2068DD| |
on input I | | @ | |
- . : 6 I/v LPF O RCH
— I | » L[ s i fic731:PcM63P-4 i
. . CONTROL I> i D/A i
L | | zle @ LRCK PN i CONVERTER i
' - - - 1- - MUTE |
- i | I®-®E) o o B-® & i /? VRT40VR741 i
L ' ' 7? PD 7? | ]\ DE-EMPHASIS 2SB ADJ i
it condition I l ax| o vee . I i
H ! ' ONTROL 2 < | ome !
| | RFAV ATT RFOF za 2 ™| circuit i
t condition i VRI i CIRCUIT B S S T S ]
H . ] y
APC | 3
' Ao ' IC100: TC9220F-002 =3 SYSTEM HEADPHONE
ck u | I DIGITAL SERVO 8 ) RESET aweLrer ——— & AV pHonEs
2k s ' PROCESSOR ,—AL‘ 52) i
| | 1c2002/2): o DRI DID ror O-Q@ IC408 :
. ' + NJmasses | et 2 IC350 : PD3165A ovcs (1] M51957AL
! | Focus |6 Focus | | companator] [ wex | RST (4 SYSTEM CONTROL *O—VDDECK
-eset output I églclz_us ‘ ‘ ‘ 1)ssTP @ sver (10 SYNCHRO
L ‘I:]
1C201 (2/2): FOCUS TRACKING
i i NJM4558S COMPARATOR VCA VCA PR)~39 (8) - 0 6) - @8
. TROA v,
MSB) " TRACKING i TR';\F%\';?G 489‘_— TRlﬁvaﬂNG nild
| colL ic? ) 8bit ADC LOADING
] [} . SER
i i zseq> .
— ' SPINDLE H SPINDLE o AUTO GAIN LOADING +5V ] AUDIO
| w™oror (:)‘—'I— DRIVE "@4 PwM [P CONTROL i_ MOTOR i FUNCTION AND -12v
i | cora: | | |7 1 | || == DISPLAY CIRCUIT POWER SW
" oamace +  MIMASOBS  lroos CARRIAGE . DIGITAL EQ LSFOL ; +5V - DIGITAL S
LSB) | colL CARRIAGE 4?‘*‘ vl os I CONVERTER ; PR REMOTE -
1 CARRIAGE : ] P’EESE ?}?E’{)ﬁ [~ | SENSOR oV AC120V
| iean ; IC601 : T fsstve oo
' ! : -
| | OFF LED PDGO036 -5V PRIVE
L SENSOR p— ’ { } - —10V —r ]
L] 1 .
I | COMPARATOR — MATRIX +5V POWER
' ' l 1C202 : : Reference voltage F. L —28v SUPPLY
I_ ------- J NJM4558S & ‘ v CIRCUIT
AC2
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PD-8500/HEM, HB, HPW, SD

10. FOR HEM, HB, HPW AND SD TYPES

10.2 SCI
MAIN BOARD ASSEMBLY
The Main board assembly (PWZ1745) and (PWZ2003) are the same as the Main board assembly Note: The
10.1 CONTRAST OF MISCELLANEOUS PARTS (PWZ1751) with the exception of the following sections. types
NOTES : ¢
@ Parts without part number cannot be supplied. Mark Symbol & Description Part No._ Remarks 10.2.1 FO
@ Parts marked by “@" are not always kept in stock. Their delivery time may be longer than usual or they may be unavailable. PWZ1751 PWZ1745 PWZ2003
® The A mark found on some component parts indicates the importance of the safety factor of the part. Therefore, when C903,C904 CCCSL101J50 e e e e .« e s e s @ SCHEMA1
replacing, be sure to use parts of identical designation. D903 — D906 1SS254 e e e e . . . . .
@ When ordering resistors, first convert resistance values into code form as shown in the following examples. JA901,JA902 Remote control jack RKN1004 e e e e o o o o o s TRANS
Ex.1 When there are 2 effective digits (any digit apart from 0), such as 560 ohm and 47k ohm (tolerance is shown by R904 RD1/6PM244] e e e e e o o o o
J=5%, and K=10%). R905 RD1/6PM102] s e e e e e e 1453 I
560 Q=56 X 10" —> 561 eceeererreccaseanceuonauieninianianieaceaiiaenes RD1/4PS[B][6][1]J ,
ATK Q4T X 10° —=> 473 evveeeeerserereerssrinnssssnnessssnsesssssssecees RD1/4PS [4][7[3]J or—
0.5Q—>0RE :ooeverreeessssrnneeessrssanesesssnsessisseessssassasssaasnsns RN2H O]RIBIK Oo1—
1 Q> (07 rrereererrrensesrantansestenetustatiaiitaiinsstuisacsnsenesaasnans RS1P[0OJ[IJIOIK Ot—
Ex.2 When there are 3 effective digits (such as in high precision metal film resistors). HEADPHONE BOARD ASSEMBLY o}—
5.62k Q562 X 10" —>BB27 -+eeereevreeessannirssnnniiciuniennanne RN1/4SR[E6]2I0O1F The Headphone board assembly of SD type is the same as that of KU/CA type with the 5|OF—
exception of the following sections. Other types are the same as the KU/CA type for the service :<
supply parts. ! O’—
O...__
The HEM, HB, HPW and SD types are the same as the KU/CA type with the exception of the P——r o—
following sections. Mark Symbol & Description - Remarks or—
KU/CA type SD type ol—
Part No. I ——
Mark Symbol & Description Remarks 500 M5218L M5218AL O
KU/CA type | HEM type HB type HPW type SD type 70—
A |[Strain relief CM-22C CM-22B CM-22B CM-22B CM-22B usa T 7
Display screen PAM1323 PAM1305 PAM1305 PAM1323 PAM1323
Connection cord with mini plug PDE-319 L Y R PDE-319 ¢ e s o .
A | AC power cord PDG1002 PDG1003 PDG1004 PDG1006 PDG1013 Other P.C.Board Assemblies are the same as the KU/CA type for the servi
Operating instructions (English) | PRBI130 |+ +  + +| PRBI130 | PRBII30 | PRBI130 /CA typ ce supply parts.
Operating instructions o s e e e PRE1130 N B I I I
(English/ German/ French/Italian/ ® P.C.BOAI
Dutch/ Swedish/ Portuguese/
Spanish)
A Power transformer (AC120V) PTT1109 e o o o o | e o o o e ]e o o e oo o o o o TRA
A | Power transformer (AC220V,240V)| « + + « « | PTTI1110 PTT1110 PTTI110 [+ « o « « (~
A | Power transformer s e e e s e e el e oo oo oo o] PTTII ,J;___Nq
(AC110V,120—127V,220V,240V) : 2
@ |Main board assembly PWZ1751 PWZ1745 PWZ1745 PWZ1751 PWZ2003 Do
Headphone board assembly Non supply | Non supply | Non supply | Non supply | Non supply o
Transformer board assembly Non supply | Non supply | Non supply | Non supply | Non supply .
Primary board assembly Non supply | Non supply | Non supply | Non supply | Non supply <.
@ | Audio board assembly PWZ1936 PWZ1935 PWZ1935 PWZ1936 PWZ2007 o
@ | Sub board assembly PWX1133 PWX1132 PWX1132 PWX1133 PWX1132 ’
A VO[tage selector o o o o o e o o o o e o o o o e o o o o PSB1002 (:
(AC110V,120-127V,220V,240V) .
A FU470 Fuse (T160mA) A REK-092 REK-092 L R BTN I
'-
o Line Vo
Line voltag
1. Disconne
2. Remove
3. Change t
(J450). (
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. IC DI .C.BOA ER
MAIN BOARD ASSEMBLY 10.2 SCHEMAT AGRAM AND P.C.BOARDS PATTERN

The Main board assembly (PWZ1745) and (PWZ2003) are the same as the Main board assembly Note : The SCHEMATIC DIAGRAM and the P.C.BOARDS CONNECTION DIAGRAM of the HEM, HB, HPW and SD
(PWZ1751) with the exception of the following sections. types are showed in the KU/CA type with the exception of the power supply section. (Pages 15-18.)
Part No.
Mark Symbol & Description a0 Remarks 10.2.1 FOR HEM, HB AND HPW TYPES
Je. PWZ1751 PWZ1745 PWZ2003
en €903,C904 CCCSL101J50 e e e N ® SCHEMATIC DIAGRAM
D903 — D906 1SS254 o e e e . L
JA901,JA902 Remote control jack RKN1004 L L ) TRANSFORMER BOARD ASSEMBLY
w : R9O04 RD1/6PM244] L L [ - —
R905 RD1/6PM102] c oo e c e e 1453 450 - 483 : 001 A F2 TRANSFORMER PRIMARY BOARD
, 19 LT ASSEMBLY
_L -
O D iy C}S?”_ 18 ! $470 : POWER
O cl_ss"“—' X A\ PSA-008
HEADPHONE BOARD ASSEMBLY o T T 17 D— HEM AND HB
The Headphone board assembly of SD type is the same as that of KU/CA type with the 5|OF— T c462 Ca57 16 i‘ I A TYPE ONLY
exception of the following sections. Other types are the same as the KU/CA type for the service E cass1 s I x caro 470
supply parts. S S o T s A7
O 1 TC461 C455 14 FUero L
* Mark Symbol & Descripti Part No. Remark g et Tigoma soeoms
ar ymbo escription emarks -
KU/CA type SD_type O 04!'5' H 12 ! AC POWER CORD
1C500 M5218L M5218AL o catiFt ] | PDOI00g C iTpo)
7 PDG1006 (HPW type)
I
—_ ) Jasa | T | €450 casol M 1 5 L J4s1 L
c4151_“_‘ bommmmmm - ' I T
-— ) - -
. . musz
Other P.C.Board Assemblies are the same as the KU/CA type for the service supply parts.
' ® P.C. BOARDS PATTERN
TRANSFORMER BOARD ASSEMBLY PRIMARY BOARD ASSEMBLY

e

J

1]
- - €
]
& °—% e N \
22
‘g Ct NN
¢ SN
g ° FU470 Xo A gﬂ
220V "f '}
A i —O3 J
i —

. 240V
I = 3 oo
8 2% \_‘_-G: AC220V, 240V
POWER i o :
A TRANSFORMER ) 50/60Hz
A

@ Line Voltage Selection
Line voltage can be changed with following steps.

1. Disconnect the AC power cord. 4. Stick the line voltage label on the rear panel.
2. Remove the Bonnet case. Description Part No.
3. Change the connection of the primary lead wires 220V label AAX-193

(J450). (Connect as shown in schematic diagram) 240V label AAX-192
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10.22 FOR SD TYPE

© SCHEMATIC DIAGRAM
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11. SPECIFICATIONS

1. General
TYPE irivreiiieininiesninsasananes Compact disc digital audio system
Usable diSCs ..ovveriereeirienieniiicriieneeeenrrcenanenenns Compact Disc
Power requirements
U.K.and Australian models .........coevvennne AC 240V, 50/60Hz
European model ....covvviriiiiinieniiieneenennes AC 220V, 50/60Hz
U.S. and Canadian models .......ccovveneinrinnees AC 120V, 60Hz
Multi-voltage model .............. AC 110/120—127/220/240V
{switchable) 50/60Hz
Power CONSUMPLION ..iviiriiieiiiiniiinisisiivieeesiensessasssienssaces 17W

... +5°C—+35°C
{+41°F— +95°F)
WEIght oo ecresseeree e senenaeee 8.0kg (171b, 1002)
External dimensions ......ce.cceceeeen. 420(W) x 326(D) x 132(Himm

16-9/16(W) x 12-13/16(D} x 5-3/16(H) in.

Operating temperature ...

2. Audio section

Frequency response ....cccccvcviiiniainnesieencnsiaseesnsenes 2Hz—20kHz
SN e s e 112dB or more (EIAJ)
Dynamic range ........... e 98dB or more (EIAJ)
Channe! separation .......... et 108dB or more (EIAJ)
Total harmonic distortion .. ... 0.0019% or less (EIAJ)
OUtPUL VOIEGE ivvvieireiieiiiniiniriiiisiii e sve s e naaesnanas 2.0V
Wow and flutter ......ccooveiiieiiiiniiiininnnnn, Limit of measurement

{£0.001% W.PEAK) or less (EIAJ)

Number of channels .....coccooiiniiniiiieniinnnnns 2 channels {stereo)

3. Output terminal

¢ Audio line output terminals
® CD-DECK SYNCHRO terminal
® Control input/output terminals
(U.S., Canadian and Australian models only)
® Headphone jack {with volume control)
® Optical digital output terminal
Coaxial digital output terminal

Functions

Play

Pause

Stop

Track search

Manual search

Index search

Direct selection

Single track repeat

All track repeat

Programmed repeat

Random play repeat

Programmed random play repeat
Programmed playback {up to 24 tracks)
Pause program

Program check

Program correction

Program clear

Auto program edit

Compu program edit

Time fade edit {(Fade time variable)
One touch fade (Fade time variable)
Digitai level control

Random play

Programmed random play

Music window

0060000 06006000 0006000000000 I

70

Time location
Display off
Timer start
CD-deck synchro

Accessories

Remote CONtrol URIT .....ciiviiiniiiiinniirecinersenceseseiennennees 1
Size AAA/RO3 dry cell batterie

Output cable
Control cord
(U.S., Canadian and Australian models only)

® Operating iNSrUCtiONS ..c.vviviiieiiiiiriiieiircrinre e 1

....9‘

NOTE:
The specifications and design of this product are subject to change
without notice, due to improvements.

i
j
n
i



12. PANEL FACILITIES
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FRONT PANEL

©)

OPPWEPOPVOE®

POWER switch

Press to turn power ON and OFF. If the power is turned ON
when a disc is already loaded, the player will automaticaily
enter the play mode (timer start function).

Headphones jack (PHONES)

Headphones volume control (PHONES LEVEL)
Remote sensor

Disc tray

PLAY button/indicator (>}

PAUSE button/indicator (00)

STOP button ( B )

DISPLAY OFF button/indicator

OPEN/CLOSE button ( &)

TRACK SEARCH buttons {4<€, »»i)

REMOTE CONTROL UNIT

Buttons listed here but not accompanied with explanations have
the same functions as the corresponding front-panel buttons.

If use is made of the supplied remote control unit, remote opera-
tion is possible.

To use the remote control unit, aim at the remote sensor.

The remote control unit can operate over a range of approximately
23 feet (7 meters), within angles of 30 degrees left and right.

NOTE:

If the remote control sensor window is in a position where it receives
strong light such as sunlight or fluorescent light, contro/ may not

be possible.

@O

@OROAODE® OBGEREOE®

MUSIC WINDOW button
OPEN/CLOSE button { &)
FADE IN/OUT buttons {-~, —)

Index search buttons {(INDEX «- , —)
Manual search buttons (MANUAL <<, PP
Track search buttons (TRACK K<€, »»)
Track number buttons (1—10, + 10, = 20)
Program button (PGM)
CHECK button

Program edit button {EDIT)
{m AUTO/ = m COMPU)

TIME FADE EDIT button
OUTPUT LEVEL buttons (—, +)
REPEAT button
RANDOM PLAY button
STOP button { )
PAUSE button (II)
PLAY button (»)

TIME button

CLEAR button

KAl
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2.2 Mechanism Section




Parts List of Mechanism Section

Mark No.

Part_No.

—
QWO O W N =

[ el el
S SRR

D) =
QWO -I;M

NN
W+

N

NN
[{o e IEN NorR o]

LURRY

2 € WG
O30

PBH1013
PBP-001
PNW1084
PNW1085
PNM1010

PYY1084
PYY1025
PBA1031
PNW1830
PNW1330

PNW1331
PNW1332
PBH1012
PEB1013

PNW1083
PNW1171
VSK-015
PEB1032
PBH1045

PNW1829
PNW1064
PEA1086

PLA1061

PWY1011
PNW1408
PNW1407
PBA1026
PBH1029

PBH1068
PBK1045
PBK1046
PNW1405
PNW1406

PXP1003
PXP1004
BPZ20P080FZK
IBZ30P050FZK

PPZ30POBOFMC  Screw

Description Mark No. Part No. Description
Spring 40 BPZ30P250FMC Screw

Steel ball ¢ 4 41 IBZ30P180FMC  Screw

Clamp holder 42 1PZ30PO8OFMC  Screw

Clmap retainer 43 PMZ20PO30FMC Screw

Disc cushion 44 PMZ26PO40FMC Screw

Clamper assembly 45 PPZ26PO80FMC  Screw

Motor assembly (LOADING) 46 WT25D047D025 Washer

Screw (2% 8) 47 PBA1027 Floating screw
Tray 48 PEB1031 Floating rubber
Plate lever (F) 49 WA32F100M050 Washer

Plate lever (R) 50 PBA1025 Screw

Rack 51 PXM1002 Motor (LOADING)
Clamp spring 52 CKDYF103Z50 Ceramic capacitor
Belt (loading) 53 R

R 54 PEBI1125 Belt

Clamp lever 55 PNW1594 2 steps pulley
Gear pulley 56 PEB1097 Rubber ring

Leaf switch (CLAMP : S102) 57 PNB1232 Weight

Stopper rubber 58 WT26D047D050 Washer

Plate spring 59 PDZ30POSOFMC Screw

Disc plate 101 Tray assembly
Disc table 102 Loading base assembly
Motor assembly 103 Clamp magnet
(Spindle with oil) 104 Clamper

Guide bar 105 Slide base

Pickup assembly 106 Gear shaft

Roller 107 Motor pulley
Adjustment shaft 108 Base plate
Adjustment screw 109 Yoke unit

Shaft spring 110 Felt

Earth spring 111 PU guide bar
Plate spring T 112 Pulley angl

Plate spring R 113 “ e s s e
Carriage 114 Loading base
Mechanism chassis

Drive unit * Mounting of disc table - -
Is)srtg‘?m unit " When pushing the disc table in, a stopper must be
Screw placed (with a pressure of approx. 9kg) on the bot- |

tom of the spindle motor. Insert the spacer Cut
from the mechanism chassis) between the base
plates and disc f;able as shown in tt_xe Figure belw .

Spacer

Disc tab le
5.8rm

¥

1mm=0.05

'n

Base plate

|
=S

Spi ndle motor

Storpper




3. PACKING

Parts List
Mark _No. Part No. Description
1 PDE-319 Connection cord with
mini plug
2 PDE1001 Cord with pin plug
3 PRB1130 Operating instructions
(English)
4 PHA1137 Protector R
5 PHA1136 Protector F
6 PWW1044 Remote control unit
7 PHG1526 CD packing case
8 VHL-037 Sheet
9 PZN1001 Battery cover
10 PHC1030 Spacer (into the tray)
11 PRM1016 Caution card
12 PHC1022 Sheet
51 Battery

10




WAVE FORMS

NOTE : The encircled numbers denote measuring peints in the

schematic diagram.

TP1-1 Pin: PLAY MODE
500mV/div 500nsec/ div

NV
\\\6‘! 0‘6’6‘6’6 6’6’6’6‘6‘0’6’6‘6‘

NOOOOO OO M M MM

GND

TP 1-2 Pin: SEARCH MODE
500mV/ div 100msec/ div

2V

GND

IC300 60 Pin: PLAY MODE
500mV/ div 500nsec/ div

v 'v'.v"v'.o;s;t'.v"v.v"t'.v.v;v'.!'.t
\\\0{!' ‘o’o’o’o‘o’o’o’o’o‘o’o’o‘o‘ 2v

O SO M M ]

GND

Q200 Emitter : PLAY MODE
1V/ div 50msec/ div

GND

TP1-6 Pin: PLAY MODE
500mV/ div 50msec/ div

REE 2V

GND

Q200 Emitter : SEARCH MODE
1V/div 100msec/ div

GND

TP 1-2 Pin: PLAY MODE
500mV/ div 50msec/ div

' v 2V

GND

Q202 Emitter : PLAY MODE
500mV/ div 50msec/ div

GND




Q202 Emitter : SEARCH MODE
500mV/ div

50msec/ div

IC100-50 Pin: PLAY MODE
1V/div

50usec/div

GND
- 2V
8 GND
Q) Q206 Emitter : PLAY MODE IC100- 48 Pin: PLAY MODE
500mV/ div 200msec/ div 1V/div S50usec/div
GND
@ Q206 Emitter : SEARCH MODE @ IC100-46 Pin: PLAY MODE
500mV/ div 200msec/ div 1V/div 50usec/ div
GND
~ Q204 Emitter : PLAY MODE (G2  IC100-44 Pin: PLAY MODE
1V/div 50msec/ div 1V/ div S50usec/div
—GND
u )
GND
Q204 Emitter : SEARCH MODE ®) IC300-4 Pin: PLAY MODE

2V/div

200msec/ div

GND

1V/div 50msec/ div




@ IC300- 4 Pin : SEARCH MODE IC101-3 Pin @ IC101 -2-1 Pin : STOP MODE
1V/ div 100msec/ div 1V/div 100msec/ div
| 2V
GND
{C300-6 Pin : PLAY MODE " IC300-13 Pin(F) IC302- 3 Pin (L) : STOP MODE]
1V/ div 20msec/ div 2V/div 10usec/div
GND
2V
— ND
IC300- 6 Pin : SEARCH MODE IC302-8 Pin: STOP MODE
1V/ div 100msec/ div 2V/ div Susec/div
2V
GND GND
IC300- 7 Pin : PLAY MODE IC300- 14 Pin : STOP MODE
1V/div 10usec/div 2V/ div 1psec/div
GND
IC300-7 Pin : SEARCH MODE @ IC710- 26 Pin : STOP MODE

1V/ div 100msec/ div

2V/div 1 usec/div

acxo_

uuplu.t\l\"l\ “M“.\N“Mlq, \n,lnmu\\n\\ )\ll\\it“\




PD-8500

IC750- 1 Pin : PLAY MODE @ IC100- 41 Pin : PLAY MODE
5V/div 500 usec/ div 2V/div 100msec/ div

GND

OUTPUT Lch :PLAY MODE @ IC100- 41 Pin : SEARCH MODE
2V/div 500msec/ div 2V/ div 100msec/ div

GND

IC408-5 Pin : POWER ON IC100- 38 Pin : PLAY MODE
2V/ div 100msec/ div 2V/div 100msec/ div

GND

TE

IC408-5 Pin : POWER OFF IC350-11 Pin: PLAY KEY ON
2V/div 100msec/ div 2V/div 100msec/ div

GND

IC300- 16 Pin : DOUT PLAY MODE
2V /div 0.2usec/div

14
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4. SCHEMATIC DIAGRAM
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7/ | 8 ) 10 11 12

l,RES!S':gRS: , Jow ew. 15 5. SWITCHES : (The underlined indicates
Indicated in Q, 1/4W, 1 and . £ 5% tolerance itch position)
unless otherwise noted k:kQ, M:MQ, (F); 1%, OUTSIDEOF“:
(©): 2%, (K):%10%, (M): *20% tolersnce. 108 coANpe BoARDS ASSEMBLY
PW PRIMARY BOARD ASSEMBLY
936 : 2 CAPACITORS :
(PWZ1936 : KU/CA, HPW TYPES) Indicated in_capacity (F) /voltage (V) unless otherwise sj;mm ON—OFF
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AUDIO BOARD
ASSEMBLY

(PWZ1936

(PWZ1935

KU/CA, HPW TYPES)

HEM, HB TYPES)

(PWZ2007 : SD TYPE)

TRANSFORMER BOARD

ASSEMBLY
@
¢
S
<t

J/

COM J4S1

VR730 VR731 VR740 VR741

00 — 1C403 Q779 Q781 Q771 Q770 IC730 ar73 Q777 Q776  ICT31 Q775 Q774 Q752 Q80
IC750 Ic770 1c732 Q772 Ic733 IcTm IC751
JARD ASSEMBLY (PWX1133: KU/CA, HPW TYPES)

(PWX1132 : HEM, HB, SD TYPES)

LU

Q601
Q602

1C601
Q606 Q605 Q604

10

*
IC100 (TC9220F-002)

*2
IC300 (TC9221F)

PRIMARY BOARD

ASSEMBLY

PWZ1754
PUZ1748

12

A

\.

*3
IC732,1C733
(MC74HCUO04N)
:;n Volts

1 22
2(17-19
3 38

4 1.2

5 19

6 3

7 0

8 19

9 3

10 37

1 1.2

12 1.9
13[1.7-19
14 5

::‘ Volts :"7" Volts :‘i’ "l Volts ;;" Volts

1 21 |31|27-28 1 2 31 4.4

2 5 32 5 2 2 32 25

3 1.7 |33|09-15 3 4.1 33/16-35
41 21 |34 0 4 1.9 34 25

5 2 35) 27 5 21 35|25-26
6 0 36 5 6 2 36 25

7 2 37 5 7118-2 37 25

8 0 38 0 8 0 38 25

9| 41 |39 (] 9 0 39/25-26
101 21 |40 0 10 0 40 26

11 5 41 5 11 0 41 26
12 0 42 0 12 0 42 0

13 0 43 (1] 13 25 43 23
14 0 44|26-28| (14 25 44 25
15 0 45 0 15 25 45/35-38
16| 25 |46 2 16 25 46/ 4.7-48
17| 25 |47 0 17 26 47 47
18] 25 [48] 2 18 25 48|46 - 4.7
19| 15 |49 0 19 25 49|46 - 4.7
20|35-36|50f 2.1 20 25 50{4.3-45
21 24 |51 0 21 25 51 25
22 (4] 52| 4.1 22 0 52 5

23 5 53 5 23 5 53 5

24| 5 |s4] 0 | [24] 26 [54] o

25 5 55 5 25 25 55 22
26| 25 |56 5 26 26 56(35-36
27 (] 57 5 27 26 57 1.2
28 58 5 28({25-26(58 25
29 0 59 5 29(24-27|59 5

30| 1.7 |60 5 30| 21 -3 |60 21

1

—(F

J

*4 ' *5

IC350 (PD3165A) IC601 (PDG036)

:(')" Volts ;;" Volts :(']" Volts :"J" Volts
1 0 33 5 1/0.5-0.6/33]|-0.7--6.5
2 1.7 34 5 2 0 34 49
3 21 35 0 3 5 35| 2-21
4 5 36 5 4| 49 [36/-0.7--65
5 5 37 5 5 [o] 37|-0.7--65
6 5 38 5 6 0 38|-0.7--65
7 5 39 0 710.4-0.6(39/-18.5--21.5
8 5 40 0 8 0] 40| -154
9 5 41 0.1 9 0 41 5
10 5 42 0 10 5 42 -6.7
1 46 43 0 1 5 43 5
12 0 44 0 12 0] 44 -122
13 0 45 0 13 0 45 -08
14 5 46 0 14 o] 46| -245
15|36 - 3.8|47 0 15 0 47| -21.3
16|4.7-4.8(48] 49 16 5 48| -215
171 47 49 0 17 5 49| -215
18(4.6 - 4.7|50 5 18 5 50 -215
19]46 - 4.7|51 0 19 5 51 -215
20(4.3-4.4(52 0 20 5 52| -215
21 5 53 0 21 5 53 -215
22 0 54 0 22 5 54 -215

23 5 55 0 23] NC |55 -21.3
24 5 56 o 24 0 56 -213
25 49 57 0 25 0 57| -246
26 0 58 0 26 0 58 0

27 0 59 0 27 0 59 0
28 0 60 0 28 5 60 2
29 0 61 0 29 o] 61 24
30 5 62 0 30 0 62 5
31 0 63 0 31 5 63 5
32 0 64 25 32 0 64 5
*6 *7
IC730, 731 (PCME3P) IC710 (SM5813AP)
faml Voits [finf vons ol Voits [P0 volis

1 -13 |15 0 1] 25 |15] 5
5 16 0 2 0 [16] O
3 3 17 0 3] 5 171 s
4 2 18 1.9 4 0 18] 0
5 0 19 0 5 0 |19 O
6 0 20| 37 6| 25 [20] 25
7 0 21 1.9 71 25 (211 ©
8 0 22 0 8 0 |22] 5
9 0 23| -37 9| 19 |23 2
10 0 24| -37 10 5 |24 1.9
1 -5 |25 -32 11 0 |25/ 38
12 0 26 0 12| 0 |26] 2
13 5 27 0 13| 0 |27] 25
14 0 28| -5 14 49 |28| 25

12

PD-8500

AC120V

60Hz



0025-C [Ny | M | or e 8 <

AAACE YAAMIA | (239YT WA9H ,AD\UX : 3EQTIW9)
YJBQgeai (239YT &H M3H : aserswq) JAAGCE OIQUA

(39YT @2 : YOOSSW9) YlgM3ecA

aAA08 A3IMAOISUAAT
YJaM3c2A

~

A

VOSIOA
sHO9

rv

COW 21

LBVYUSEOBINEY

bOMEYB

—%
I P
o
ax Ak £x I* BN &
(8€0009) 103D (A21EQ9) 0ZEDN EETOISETON (31SSEOT) 00EDI  (S00-A0SSEDT) 00FDl &
i o nE o (MPOUOHRTOM) i i i o m -
2tloV ol 2floV o 2floV p 21loV o oV oidl 2tloV o 2tloV o 2tloV o 21loV e 3 E g
8 38--10- |ee|a0-20| t 2 lee|] o |t o *e (re| s | r]| [ss-vs|re] rs [r :
er  |re| o s g e vr s 5 rSSv ' ; as Jse| s [s| [ & [s¢| e s \c = eac e
te-s leg| 2 |e 0 leg| rs |e ST ZE-orlee| rr |e| [ar-eolee] vr |e L 55 SE .
28--v0-|oE| es |» 2z lee| e |» 8t (€ 2s  |se| er |+ 0 |ee| rs |+ i ( i \ e CEZRISWY
2a--v0-|Te| 0 |& 2 |ve| & |e :: ; as—aslee| rs la]| [ vs |eg[ s |e L == o oTetsw4
23--v0-]ee| 0 |o z |sg| & |eo - es |eg| s |a 2 |eg]| o |a
2.1S--28I-|eE|3.0-b0| ¥ o leg| 2 |v 2 i as |ve| s-8r ¥ a2 [ve] s v INTAV OATAV [EYAV OETAV
»ar— |ob] 0 |8 o oo 2 | 2s |sg| o0 |8 o leg| o |8 :
= =T o o o Tre 2 e el 8 T 5 ° o Teel 15 Te OaVOraYOI SeY0 YYD evvo TEYOl 3YVYO YV70 EYYO 0EYDI OYYO YYD I3Y0 evvo E0MDI — 00hC
Yo- |sh| e or 0 |sh| e Jor £ |¢® 3s Joa] o Jor| [ o Jos| rs [or vl geval s70 SEVOI 0Tyl 03Vl
— 2 er| @ |rr o [es] an rt ;? ?: as | o rr a |[ra] @ |rr
| sst— [ss| 0 |sr 0 | o0 s : 0 o] o Jsr| | o [sa o Jsr
80— |av o Jer] [ o Je| o [er er st ts les] es Jer] | o Jes| o [er
2ss- |ob| O [ 0 |y & |ar er-vrier zs || 2s |ar| [8s-as[ss] o [br
ers- || o |er 0 |vs|se-aeler I L) sc-2eler| es fef| [ o |es] o [er
z1s— |av| @ Jaf| [ es [en|en-valar sa—valor| es |af| [ s [e8] as Jar
ars- les| & |vr 0 ler| va& |7 & v as |vr| [ o [va] as [vr
ars- |oa| & |er 2 oz|vh-ansr Th-onler as |8f] | s |es| as Jer
ars- |re| & ler 0 |re|vh-asler To_onler] es ler|| o les| ar fer
ars— |se| & Jos| | o |[se[sr-eafos ar-erog| es |os| | rs [oz|ac-agfos
O ars- leg| @ |rs| [ o lee| & s 2s re| as |rs| [ o [re| »s [rs
ars- |sg| @ |ss 0 |se ss 2 el o lss| [ r» [se| o Jss
trs- |ag| oM |es 0 lee| & |es 2z lea]l 2 les| [ e Jeg| & [es
ers- lag| o s 0 g e s 0 |se| as es| [ o |sa| & |s == | |
abs- |v3| 0 jesf| O |vel er |es SS o] 2s Jes|| & jegl e |&s | tsoar | (239YT W4AH .AD\UX : EET IXwq) vJaMm3ecA AAAO¢
o lse| o0 |es 0 lsg o |es 3c-2ejog| as eS| | @ |eg| es |es (239YT a2 .8H M3H : SETTXWS)
o leg| o [|is 0 lee| o [vs sr |ve] as [vs| [ & Jve] o |vs . . :
s loa] e Jes|| o o] o |es 2 |eelas-asles| | @ [ee| o [es L
»s || 0 Jes 0 [ra] o les z  lee|vs-ssles| | @ Jeg| o |Jes
= lso| o Jog| | o |[sa] & |oe s |oa| e-rs Jog| | @ |oa] v.r |oe LN
E—— e €8] & |re 0 |ea] o |re 1 i \ 3
‘ = | 0 |seg| | as 8| o0 [se | c;u Z \\ ~ SETLIXWS
s e eees - EE1iXuS
T o% b ?‘? b SR a
(JAET8EM?) OITOI (9£3MO9) TET .0EYDI e = g
2tloV “L: 2tloV ":; 21loV ";: 2tloV ";: e ¢ / { £ ‘ ’
2 lar] as [t o ler] er- [t N ) i 2| _sdo
o Jar| 0 |s 0 lar] & |s — : b ezon 5aoh
2 v @ |e o 71| & e = o esdf |
o lef] o |*& er [sr] s |» : [, (K ssen H |
(:] o lerf] o |e o lef] o |a = P an ‘ ™ Al |
s |os| as o ve |os| o |8 coobbbbbbbbbbbblb
\ s 8 sz
o |rs] es |v er |rs| o |v 82
2 |ss 8 0 |ss| o s
s les| er Je| [ ve- |es| o |e
er |ss| @ for] [ ve- [s| o ot 1032l 1030 . e
8€ les| o |rr SE- |es| e- |rr »030D 2030 3030 S030
s Jes| o st 0 las| o |sr
2s |vs| o Jer o [vs| @ |er
2s (as| es [pr] [ 2@- |ss| o [ar




9 3 A | g S 5
MAADAIA NOITOINNOD 2dAA08.09 .@

dAaA08 3INOHAAA3H
YJaMm3IzcecA

e

This P.C.B. connection diagram is viewed from the foil side. o A=
S0019xq9  + 10019X%X9 I
.ﬁOI_QXN + cggﬂaoxﬂ

(239YT W9H ,AD\UX : I@YISWA9) Yl1aM322A dAA08 UIAM
(239YT 8H M3H : 3hYISW9)

. T€Jl 00AO I0SO 00SO
5. (anT ae: SOOSSWq) 0€2I 20SO »0SO 10S0lI €0SO SOSO
30Dl YORDI  80SDO €0SO OISO SO0SOI 0082l €080l SOEDI 30SO YOSO Ioro 00121 30 —bO  bESO — 0CSO
1012l fo>%0]] 00€DI 0ceDl

‘0080 00821 Qe 80ADl 8YYO 0rvol 007Dl 00ED

Y0 £0MDI — 00MDI » OﬂHg‘?ag : g8cr i w N ‘3"._ 1/2 , 5) : (o /hMOITUHD = !
TUO ! '
| _
JOATHU -
00 YJ8M322A quAdI9
m (rrorywe)
JAJIT90 O
(I
) JaTioNd e — e -
N9) YJ8M322A dAAO8 gue Tuo v R ey
' =4
JAIXA0D A |
L
e 1039 JATIDIQ —
“ a,-n-q S8831 TUO I—_ W2 9MAID sor —_—
i - ; ;;\ i H
o A =l
o N | E=a
Qm &) © [ # A 2882 of i L
\ - i ‘O of
4 o ¢ ‘ ; a2 ! .
Eg MCQOG—-“q‘BIG ; E = I- YJ8M32(20A" z(z'l(';‘)‘h)ﬂ
TE G0 ‘ ks =
m 4 :;5 - - O
J i i Bl iy ’ X =,
[ T e, STy Faan R
| T e iR FEAM R it ’ Y ST AT T S
€030 5039 W ke AR e e 7 noi ’ 1y
W ™ e [oITouATeMod TI3AI4 @)
T ' S

c b e S I





