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EXTERNAL VIEW

Turntable cover
(A53-0213-12)

Hinge (2)
J50:0315-04)

Turntable sheet*

Turntable platier
{D02-0021-15)

i - w——— g

fnsulator
J02-0328-05)

Turntable case ass'y*

Hinge (1)
(J50-0314-05)

.udio cord
=30-1333-05)

Power cord*

*Refer to Destinations’ Parts List



INTERNAL VIEW

Hole cover plate®

Mortor ass’y
(T43-0017-05)

Tonearm ass'y
(J91-0118-08)

Knob (1)
(K29-0650-14)
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Lock indicator ass'y
(BOB-9208-04)

Power transformer®

Motor ass'y
(T43-0017-05)

Power supply PCB ass'y*

Muting PCB ass'y
I1X25-1400-00)

Control PCB ass'y®

Power swilch®

Lock indicator ass'y
(BOB-9208-04)

Operation ass'y
ID40-0451-05)

*Refer to Destinations’ Parts List



CIRCUIT DESCRIPTION

FUNDAMENTAL THEORY OF QUARTZ PLL-

TURNTABLE

As the motor structure ol the KD-600 (650) 1s almost

dentical 1o that of the KD-750. we will omit the descripuon
o' the motor operation of the KD-600 {650} in this manual
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KD-600 (650) Speed Control Block Diagram

not covered in detail in the manual for the KD-750

Instead. we will provide in this manual some detailed

cescriptions of the KD-600 (650} s control circuit which was



CIRCUIT DESCRIPTION

NEGATIVE FEEDBACK THEORY phase-feedback control system The S-V servo system uses a
Speed-Voltage converter which generates a voltage reversely
proporuonal to the motor's wrning speed and provides an
ideally linear input-output charactenistic

The following figure shows a negauve feedback circur
constituting a closed-loop system  Where M 18 8 control
object. §1s a feedback element. and A 1s an amplifier with the
gain of A

Speed (w)
+ VA
W
- o T
| 8

Based on the above figure, we obtain the following formu-
Ia

Vour = VAXAXxM
Vin. input voliage
Va_  amplifier input voltage
Vout: output voltage
VA 1s expressed as follows

VA = Vin — fVout et Input (Vref)
Therefore, the closed loop gain G1 can be written as:
G1 = Vout/Vin S-V Servo Input-output Characteristic
= Va*A-M/(Va + BVA-A+M)
= AM/(1 + BA+M) PLL

If the amplifier s assumed 10 be an ideal amplifier with an
infinite gam, then we obtain

The PLL. a kind of phase leedback circuit controls the
Output phase of the voltage-controlled oscillator located

Gl = 1/8 within the closed loop 10 coincide with the phase of the
That 1s. the closed loop gain 1s a reciprocal of 8 which s reference frequency The following figure shows a basic

always constant regardless of control object M block diagram of the PLL
The negatve feedback is thus able 1o suppress unstable This filter passes only the frequency close to the VCO frequency
factors involved in the control object by using a stable If there 1s any phase difference. a voltage 1s generated.
leedback element and 1deal amplifier ‘
Input signal Phase Ve Low pass filter
—e COmparator
S-V SERVO fs (PC) T iLeF)
In conventional speed control systems. speed-information Tfﬂ
feedback depends on a voltage proporuonal to the Voltage
frequency. Therefore, 1ts closed-loop charactenstic has controlied | vd Amplifier
usually a poor linearity as shown in the following figure. oscillator
Vco
Amplifier

PLL Basic Configuration

Turning speed
T} -

In the above figure. the phase comparator generaies a
voltage corresponding 1o the phase difference between the
input signal and the VCO (Voltage-Controlled Osciliator)

E Conver FG fei _ output There are an analog and digital phase comparator

oLrer ' FG servo now available It s someumes called a phase detector The

Speed {w) e il Sl ! slﬂgur:;hﬁ voltage-controlled oscillator oscillates a frequency proportio-
Feedback element nal 1o the input voltage Its output 1s coupled to the phase

comparator to consutute a PLL feedback loop The low pass

filker (LPF) in the loop suppresses harmonic components and

noises contained n the phase comparator output The

+ response and synchromsation charactenistic of the PLL
,j;i::::r;:gzt-numut largely depend on this LPF characteristic

The synchronization process taking place in the PLL loop

Input (Vref)
consists ol two stages frequency pull-in process (in which
Our KD-750 and KD-650 (600) Turntables employ not the VCO output frequency approaches the reference
only the S-V servo system. which 1s an improved version of frequency} and lock-in process {in which the VCO output Is

the convenuonal speed control system., but also the locked 10 the reference frequency)



CIRCUIT DESCRIPTION

FREQUENCY PULL-IN PROCESS

When ts and fo in the PLL basic block diagram are
aifferent from each other (phase difference 1s large). the
mnase deteclor operates as a8 mixer because of its non-hinear
characteristic, and generates a beat signal equivalent 1¢ the
frequency difference if this beat frequency s below the
speciic value inherent to the PLL loop charactersuc the
VCO output frequency approaches to the reterence irequency
until finally the former 15 iocked 10 the latter Howe-er i the
tfrequency ditference is too large the VGO ou'pet 18 not
synchronized with the reference ifrequency by repeauvng
approach 10 and deparwure from the reference frequency
Tne following hgure iliusirates the PLL synchronizauon
process viewed from the phase comparator output

+ Beat DC voltage of PD Phase

[K J diffenlnce
Ve [}- -==-=1" /\\ /-}

¥
i [
Pull-in ' Lock-in b

Phase Output in PLL Synchronization Process

LOCK-IN PROCESS

The frequency difference reduced in the pull-in process 1s
iurther reduced in the lock-in process until the PLL can

completely respond to the beat frequency and finally the VCO .

output 1s synchronized with the reference frequency

LOCK RANGE AND CAPTURE RANGE

The PLL voltage-frequency conversion characteristic (a)
shown in the following hgure indicates the case where input
frequency fs 1s higher than reference frequency fo. The loop
does not responds until input frequency fs reaches f1
However, when fs reaches [1. the loop is suddenly locked 10
is and generates a negative difference voltage Vdi1 which va-
ries proportional 1o the reciprocal of conversion gain ko (V/-
rad) of the VCO as the frequency increases And when s 1s
equal 10 fo. when fs reaches {2 via Vdo, Vd rapidly returns 10
zero. thus releasing the lock It s this frequency 2 that s the
upper himit of the lock range

+
|
Vvd © —
fs
- fi fo f2
Out of lock = i ey T
Qut of
Afc AfL lock
< a:. as input frequency fs is increased .....>>
+
f4 fo f3
- PR = Oul of lock
Qut of
lock
Ud 0 -3 -
fs

< b: as input frequency fs is decreased ..... >

From the above figure, the capture range and lock range
are expressed as follows.
Capture range: 3 — 1 = 2alc
Lock range f2 — 4 = 2afL
From the above descriptions, 1t may be conciuded that the
PLL responds only to the frequencies apart from *afL or afc
from the VCO output irequency fo, and when it responds, the
PLL s locked in



CIRCUIT DESCRIPTION

QUARTZ LOCK PLL

QUARTZ

Block Diagram for Quartz Lock PLL.

From the above figure, 1t 1s known that the control circuit
s composed of three basic closed loops. the inner-most
constant current loop constituting the motor driver secuon,
the outer S-V converter closed loop to control turning speed,
and the outer-most phase-comparator closed loop to control
phase The quartz crystal controlled oscillator oscillating the
reference frequency for the phase comparator provides a
higher precision motor control

OPERATION CONTROL SECTION

When wrntable operatons, such as start, stop and speed
change. operating mechamsms n convenuonal turntables
have given undesirable vibrations to the turntable |In order
to eliminate such unnecessary vibrations, the KD600 (650)
Turntable has ncorporated “touch” switches nto is
operaung secuon
The following diagrams cover some technical descriptions for
an integrated circuit {IC) designed to aid the touch switch
Operation

The SAS-560S. a monolithic IC designed to aid the touch
switch operation, requires only a very small operating cur-
rent |t has four independent inputs, and twoO OUtputls cor-
responding 10 each input  The following table shows the pin
configuration of the SAS-5608

Channel Input Output Application
1 10 6. @ STOP
2 12 5. n 45 rpm
3 14 4, (¥ 33 rpm
4 16 3. 19

Pin numbers enclosed in a circle indicate those for turning-speed display
autput

SAS-560S IC Pin Configuration

TOUCH SENSOR (SAS-560S)

This IC includes 4 control circuts as shown in the diagram
below (Refer to page 18)

The point 14 s the sensor input which 1s normally biased
by + 8 through 560 k2, turning Q202. Q203. Q206. Q207.
Q210-Q215, Q208 and Q208 10 OFF and Q204 and Q205
to ON. so no voltage i1s present at the points 13 and 4

By touching the sensor input 14, a current flows through
4 7 M1, turning Q202 10 ON which. in turn, turns Q204 and
Q205 w OFF and Q206. Q207. Q210-Q215, Q208 and
Q2089 to ON. so that an output voltage 1s developed at the
point 13 and 4

By releasing the sensor input 14, Q202 and Q203 turn to
OFF and Q204 and Q205 turn to ON. Q2086 also turns 1o
OFF, while Q207 1s locked in ON state by Q208 and Q2089 (3
positive feedback loop 1s formed by Q207. Q208 and
Q209). Since Q210-Q215 remain ON. the output voltage 1s
sull present at the points 13 and 4 when the sensor input 1s
released. These circuits can be unlocked by increasing the
voltage at the point 2

Q206. Q207. Q106. Q107, Q306, Q307. Q406 and
Q407 each are connected to a common emitter with an ex-
ternal load resistor, so when any one of the 4 circuits 1s lock-
ed. the remaining circuits are unlocked because the voltage
at the point 2 s increased

There are no possibilities of locking more than one circut
al the same ume (see the circuit diagram of SAS560S. P18)

When the power 1s ON, the output voltage s first
developed at the points 6 and 9 since Q507 and Q508 are
momentanly turned ON through the circuit Q504-Q508
which functions as a start switch As the emitter of Q508 s
connected to the base ol Q408. Q408 wrns ON which, in
turn. locks Q407, Q408 and Q409 in ON siate
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13 indicator
output
Q E f - +8
Q208 4 output
& —p— —_—
Q215
Q202 Q214 Q213

HQCH

Q206| 0 Qz2il Q212
Q210

§ |
o T_@ ;

Q203 Q205

— +B
: 3
) 209
Q204 @
207

Ay

Sensor input - 2
MWA—=0
l 4. ™ Touch sensor
560k0.
+8
Channel-1 1n the IC incorporates a power-set (iInmalizing) of pin-5 and pin-6 are used for turning-speed selection sig-
circuit which resets the entire turntable mode into the STOP nal Outputs pin-9 and pin-11 are coupled to transistors
mode when the power of the turntable 1s turned on The Q15 and Q16 respecuvely which drive turning-speed
output of pin-9 1s used for stop-operation signal, while those indicator LEDs
At 45 rpm, the LED (45) lights
with Q16 turned OFF and Q15
N,
Set to “H” in the STOP mode. 9F— -[turnad ©
At 45 rpm, this output 1s set to “H", 11—
I
1
At 33 rpm. this output 1s set to “H". 13—
I
None of the LEDs for 45 ;
and 33 rpm lights with Q15 14
turned OFF !
|
|
I
i At 33 rpm. the LED (33)
;i hghts with both Q15 and
Q16 turned ON.

Turning-speed Indicator LED Drive Circuit

SPEED-MONITORING CIRCUIT

To brake monitor

Set to "H” in the STOP 5 ) 12 13 VRl J
mode or at 45 rpm. 1 4
Indicator 8 3
6 “VR2 2
12 8 :L} @
r""_""_': 9

l_- b
Low pass ﬁtterla; 3 |
Ld- -3
g

Set 10 “L” at the
correct turming speed.

As the turming speed decreases, the output
voltage goes higher. as the turning speed To power indicator
increases, the voltage goes lower. To lock mndicator



CIRCUIT- DESCRIPTION

The Speed-Monitoring circurt monitors motor rotation for
correct turning speed The outputs of the circuit become the
control signals lor the power indicator, lock indicator. and
brake-monitor circuit  Pin-8 of 1IC8 accepts the voltage from
IC1 and the FG signal, which 1s S-V converted and passed
through a low-pass filter, proportional 1o motor rotauon €8
is an analog level comparator. 1 e an A/D converter, of which
logical outputl pins 2, 3 and 4 are connected to each logic
circuit  The input/output characterisucs of the b-step analog
level comparator 1s shown in the following table

P — e ——— S —
Analog Input Q1 Q2 a3 Q4 Qs
. '8 Termi- [Terrm- [Termi- [Termi- [Termi- Motor Rotation
ermina nal2 | nal3 |nal4 |nal5 | nal 6
< 200mV H H H H H Turning speed
too high
200~ 400mV L H H H H Correct turning
speed
400~ 600mV L L H H H
ﬁﬂﬂﬂvﬂﬂﬂm\f L L L * H H Turnlng spaﬂd
800~ 1000mV L L L L H | 100 low
>1000mV L L L L L
Lock indicator] brake
Output Applica- | 5 ot indi- | moni- No connec-
1ion cator tor ton

* Turning speed of less than 0.144 rps (brake signal 15 released)

Input/Output Characteristics of the 5-step
Analog Level Comparator

The input. pin-8, of the analog comparator 1s adjusted with
trimmung potenuometer VR1 and 2 so that the output. pin-4,
1s ""H™" with the correct turning speed and that s "L~ with less
0 144 rps Together with this input voltage adjusiment.
brake wrn-ofl uming (to eliminate the brake control signal} 1s
also adjusted {Refer to the "Brake Monitor Circuit” )

LOCK INDICATOR CIRCUIT

The Lock Indicator circuit drives the lock indicator lamp
when the motor 1s locked to the correct wrning speed with
the constant phase difference The circuil requires four
difierent nput signals to drive the indicator as illustrated
below
HHYV

From the level
comparator

Set to L™ at the correct Lock
turning speed indicator
A lamp

5V ] (]
10 El _{n 7 R 0

l‘| n J>ol1518 5! 3
13 5 . . 8
FG signal |11 Kﬂa‘l-ﬂ' 3 1% __
. 12 Output = (A+B)I+(C-DI
4 =A+B+C-D

“L" dunng PLAY.
1Co 011 Set 10 ing

When the mo1tor 1s turning at the correct turning speed.
inputs A and B in the above hgure are set to "L” and "H”
respectively Pin-9 of IC3 set1to "L" Meanwhile. pin-8 of IC3
accepts a square wave and the square wave causes the
output level of pin-10to repeat "H” and "L’ alternately As a
result, the lock indicator famp, driven by transistor Q18, 1s
“dynamically” ht  Actually the lamp blinks. but the blhinking
periode 15 so rapid and the illuminance level 1s so constant
that i1t appears as If the lamp constantly lights

Now let us think of the input signal to pin-8 ol IC3  When
the motor starts turming. an FG signal 1s apphed to the clock
input of ICH, and a signal S-V converted from the FG signal is
apphied to 1ts reset terminal via Q11 and inverter IC7  Then
the Q output of IC5 1s connected to pin-8 of IC3  The clock
input of ICH accepts a square wave while its reset terminal
accepts a pulse signal as shown in the following uming
chart

Input J H
L -

Input K H
L

Clock npu1 f J T_ T 1 1 T
Reset terminal I:__L__F___.I ” | ]

H= 1 )
Qutput Q -
L I j Constant
Integrated value period

* When both the J and K inputs are pulled up 1o "H" level, every clock
nput tnggers the output into the reverse state

Output Q of IC5 1s connected 10 pin-2 of IC3  As a result.
an inverted square wave 15 obtained on output pin-3 of IC3
since the other input pin-1 of IC3 15 always set to "L in the
PLAY mode Pin-8 ol IC3 accepts the square wave via
inverter IC7 and uts output pin-10 repeats "H™ and "L alter-
nately as described previously

The following figure illustrates what happens if the FG sig-
nal has an irregular period

LI Lo
FITE

i I
i ]

|
|
H - —
T b o amo aove

voltage

Integrated value (3)

FG signal (implies irreguiar motor rotation)

Reset pulse (with constant period)

Q output waveform

Since the period of reset pulse i1s not regular. the lock indicator
appears to be blinking (lock 15 "out”™)

BLEO

Lock Indicator Operation with Irregular FG Signal
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BRAKE MONITOR CIRCUIT

Unhke convenuonal brake circurt in which brake signal 1s
r.nerated by a ume-constant circuit, KD-600 (650)'s brake
reuit generales brake signal by using the STOP signal, and

-w1zases the brake when turntable platter rotation 1s reduced /

sless than 0 144 rps In the STOP mode and aiso the
turntable platter because of setling the reset terminal of IC4
1o “H turned less than O 144 rps the brake signal generator
IC (IC4) generates no signal /

H

Input J
+I15V Ij; S H

# I'Ipu

}'5 L
STOP (H) 5 1 H

PLAY (L) Ry9g » J Q}———=Motor drive ON/OFF Input §
” - control circuit L
) 3| .4 H

IC1#9 . C Input R
Delay ~= T‘! 2 K [s] —E——l-F.lraka circuil L
circuit ot Clock input H

_] C135 R l

- 4 L
Goes “L” only on the transition H
5 ™2 from PLAY into STOP Outpur @ |
g H

ICB #4 } Output O
N : L

"H” for a turming speed more than 0.144 rps

Transition from STOP in PLAY

< Timing chart of IC4 output on the transition from
STOP in PLAY >

7 This state remains unchanged when the mode 1s switched
wnm STOP into PLAY In other words, outputs of IC4. Q and
D do not change their state
On the other hand. when the mode 1s switched from the
21LAY into STOP mode, the brake signal generates First, 1C1
qunerate STOP signal. but the motor continues turning
vwcause of the turntable platter's inerua. Then the both
~puts of IC2, NAND gate, go “"H™ and 1ts output pin-4 goes
L when the twrntable platter rotauon 1s reduced to 0 144
'ps or below The clock input of IC4 goes. of course, "L~ 10
H  Since IC4 s a positive gomng edge tnggernng J-K
mip-flop {refer 10 the service manual for the KD-750). 1ts
autputs Q and Q reverse therr states on the positive going
~dge ol the clock mput. and hence the brake signal
nenerates The brake signal goes 10 the brake circuit where
15 connected to input pin-3 of IC13, bringing the turning di-
‘=crion selection circuit Into the reverse mode  The following
fiqure shows a timing chart on the transition from the PLAY
iito STOP mode

H
input J L
H Input “R” goes "H”
Input K L when motor rotation
1s reduced to 0 144
H rps or below. {few us)
input S \
H i — Transition from PLAY
Input R L /I/mm STOP
Clock mpul,: H L] Delayed by the time
L constant circuit.
H
Output Q S Positive going edge of
:_'I yd the clock mnput
Qutput O
P L Penod ol brake

signal generation

Brake Signal Generation Timing Chart

Meanwhile, when maotor rotation speed is lower than the
specihed speed, output, pin-4 of IC8, (level comparator) goes
"L, causing the output of IC2 NAND gate to go "H". and the
reset input of 1C4 to do "H" and outputs Q and Q s forced
nto "L and "H respectively without clock input signal  In
this case, therefore, the brake signal does not generate

The tollowing figure illustrates the input state of the J-K
hp-flop on the transiion of brake signal 1ssuing

STOP input
I " ]
| / \Clm:k input

Threshold level

Due 1o the delay circuit

1 Reset signal input
(NAND output)

Brake output

This does not indicate level transistion
but merely the presence or absence of
the brake signal

< When motor rotates at more than 0.144 rps, >

7

Reset input /! Clock input
STOP input . |
g ) +No brake signal output

< When motor rotates at below 0.144 rps. >

In addiion. the circuit goes into the 45 rpm state In the
STOP mode Thereiore, the uming to turn off the brake
signal 1s determined by VR1 1FVR1 1s out of adjustment (the
opumum adjustment value 1s 265 mV d.c.). paruculanly set

11
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100 low, the brake signal remains on when the brake is tur-
ned off, causing the motor to turn in the reverse direction
Then the reversal prevention circuit operates to reverse the
motor rotauon into the normal direction The normal and
reverse rotations are, thus, repeated unul the proper
adjustment of VR 1 1s accomplished Conversely, f VR1 15 set
10 100 high, period of generaung the brake signal is shorter
than normal condition. causing the motor not to be slow
wrning

BRAKE CIRCUIT

The brake circuit generates a control signal for input pin-3
of IC13 by using the brake-monitor and turning direction mo-
nitor signals

Goes "L” when brake signal generates
4

W

Normal rotaton:

2

11

“L”. reverse rotation: "H”

Turming direcuon monitoring circuit To pin-3 of IC13
Input pin-12 of 1IC3 1s connected 1o output Q of the brake
monitor circuit. When the brake signal 1s generated. input
pin-12 of IC3 1s set 10 "L" The other input pin-13 of IC3 15
also set 10 "L~ since the motor rotates in the normal di-
recuon  Qutput pin-11 of IC3 1s, therefore, set 1o "H'', and 1s
inverted through an nverter (IC2), then connected 10 input
pin-3 ofIC13 asan "L level When an "L level is applied 10
pin-3 of IC13, the zero-cross comparator generates a reverse
command to cause a braking force to the motor rotaton

POWER INDICATOR CIRCUIT

adac] §ome o
B - E@ " " IL-P?[[J:K
.- 0 3
Mormal rotation (L G QI7 Qi Qi8

PLAY modeH

The power indicator circuit not only drives the power
indicator lamp when the power of the turntable 1s turned ON,
but turns OFF the power indicator when the motor s locked
iInto the normal rotanon

There are four indicator lamps in the turntable Two of
these are power indicators, and two of the reset is used to
indicate the lock indicator’'s center hine

When the power of the turntable s turned ON, both
mnputs, pin-1 and pin-2 of IC2, go "L". bringing 1ts output
pin-3 10 "H”". And Q17 i1s wrned ON while Q1 1s turned
OFF. This causes the power indicator lamp 1o wrn ON

When the turntable 1s put into the PLAY mode. both
inputs, pin-1 and pin-2 of 1IC2, go "H™ and hence its output
pin-3 goes "L, bringing Q1 1o turn ON and Q18 10 turn OFF

This causes the center line for the quariz lock 1o lluminate
along with the LOCK indicator, indicating that the turntable is
quariz locked 1o the normal speed

CONTROL CIRCUIT SWITCHING MOTOR DRIVE CIRCUIT

To power indicator circuit

Cs

g ® swg@

STOP ®&
PLAY:

The motor drive circuit controls a + 15V power supply for
the 3-differential switching transistor  Control signal for
switching Q7 1s used as the signal generated on pin-9 of IC1
(for touch switches) and that coming from the brake monitor
circunt

In the STOP mode. for instance. pin-9 of IC1 15 set1o0 "H",
oringing pin-6 of IC3 into "L Pin-5 of IC3 accepts an "L"

To motor +15V
drnive circuit
Q7

)

4

3

sTOP L
PLAY: &)

From brake monitor circunt

level signal from the brake momitor circuit, and 11s output
pin-4 goes “"H", causing switching ransistor Q7 1o wrn OFF
In the PLAY mode. pin-9 of IC1 15 set to "L". which s
inverted through IC7 and an "H" level 15 apphed 10 pin-6 of
IC3 Pin-5 of IC3 accepts an “"L” level signal from the brake
monitor circuil, and its output pin-4 goes L. causing
transistor Q7 1o wrn ON
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H — — —
IC1 No 9. STOP output
L
H
IC4 No 1, Q output -’ Brake . N
5 _ | signal | r-"lntnr drive circuit is off when all brake signal
H
ON/OFF signal I
L * —
Motor turns Power supply of motor is off When turntable platter is turned at 0 144 rps on
turntable goes into the STOP mode.
H —
STOP signal ‘ ‘
L |
H .
Brake signal 8 STOP signal makes the turntable STOP mode as
L soon as STOP signal is applied
H
ON/OFF signal [
|

TURNING DIRECTION MONITORING
CIRCUIT

The output waveform of twrning direction detecting
transistors Q12 through Q14 has gentle leading and trailing
edges which are not adequate for a clock input for flip-flops
Therefore, those outputs are coupled to a Schmitt inverter for
wavelform shaping before applied to the J-K flip-flop. The sig-
nal applied to the J-K flip-flop makes its output Q L and Q
"H 1n the normal rowation

| H: reverse, L. normal
|
9 10] S 15 E E Brake
o1 w J Q circuit
qQ 12's13 6 2 13 c'a
collector
Reverse
Allg o [ 11 K Q 14 prevention
- E circuit
Q13's collector 12
m H: normal, L: reverse
H
J input | I ‘ I |

L

K mnput H , I
L
H

L—{

H
Q output

|

C inpul

_ H_-—_ll——-
Q output

L
JoH K=0D

On the positive going edge of C

< For normal rotation >

‘reverse rotation: L

T o T o B
K input —I_]—l N I_L

H
Q output

H
Q output

L

J-O K-®

< For revarse rotation >

REVERSAL PREVENTION CIRCUIT

On the positive going edge of C

Turning direction monitor,
normal roration: H.

When this is set to “L", |
a normal rotation brake
I5 applied.

to

(C13

In the normal rotation, input, pin-8 of IC12. accepts "H"
level, bringing the base of Q10 into “H”. When Q10 remains
OFF with 1ts base pulled up 10 an “"H" level, no voltage
change occurs on nput pin-3 of IC13

In the reverse rotation, input pin-8 of IC12 accepts an "L”
level signal, causing the base of Q10 to go “L"" This causes
Q10 to turn ON, causing input pin-3 of IC13 to go "H" This
“H" level signal couples to the zero cross comparator which
ISsues a normal rotation signal 10 cause a brake to the
reverse rotaton



CIRCUIT DESCRIPTION

TURNING DIRECTION SELECTING The KD-600 (650) uses transistors for turning direction
CIRCUIT selecting circuit, while the KD-750 used an IC for the circuit
The circuit operation 1s identical for the both cases When an
error voltage 1s generated on the output pin-6 of error
- ampliier IC13. 1t is coupled to an absolute-value ampliier
which feeds a bias voltage proporuonal to the absolute value
046 of the nput voltage to position detecting transistors Q4
through Q6. The output of these transistors are coupled 10
@ Stater motor drive transistors Q1 through Q3 which supply driving
60KHz current to the motor stator
+ 15V Meanwhile, the output of error amplifier 1IC13 1s also
applied 10 the zero-crossing comparator which detects the
3 wrning direction of the motor
Q1~3 For instance, iIf an excessively high voltage 1s appled to
input pin-13 of IC10, 1ts output pin-14 goes "L, causing Q8
to turn ON, and the motor to rotate in the normal direction. I
- an excessively low voltage is applied 10 input pin-13 of IC10,
09 Its output pin-14 goes "H”, causing Q9 to wrn ON, and the

Zerocross Normal: ©
motor to r
comparator  Reverse: ) tor to rotate in the reverse direction

é Q8

+B +B

Sensor

Input

Reference voliage

i Wavelorm Sample and + Error Ze10 CTOSS Turning girect- -+ B
FG amplifier e shape 12 S V comearator 1 Amp B & —— won selection !
. Uit
L 4 U0 @ Stator cou
|
ample and Absolute B
old P-D value Stator dnve —’W‘—.
Va1 onverter amplilier
Buas oscrligtor
33 rpm .._fﬁ'u'\_._, "
Crysra: 0SC ==l 1 3520 1/2
45 rpm Constant
Current
— caguit
T e
Emongous rotation ™ 3-chiflarannal
‘ preventon circust -_l ';::::: '-7 switching —Tr—e
Lock =
R aoe -

Dpeiating b

= - |

33 = Operatng circuit === Brake sgnal gensrator I

45

< Block diagram for PLL reversible servo >



CIRCUIT DESCRIPTION

ABSOLUTE VALUE AMPLIFIER AND

CONTROL DIRECTION DETECTING
SECTION

Order to perform bi-directional motor control with a single
power supply. a neutral point must be provided for the
control voltage At the same tume. 1t 1s required to switch the
control direcuons above and below the neutral voltage

Vee

? Absolute value amp.
J T i---~ )
< e H
N~ 25 RNF N
r At A= %
/ £ R ‘ : \
' |
! [ Vout,
Vine—14w ' Turning
Vo Adder ) direction
‘\ ) Half-recufier y control
: -I: -
3 circuit S output
B — e e = - — o —
™ Zero cross
comparator

Absolute Value Amplifier and Turning Direction

Detector Circuit

Above Figure shows a half-wave rectifier circuit comprised
ol a half-wave recufier circuit and an adder circuit

v < Positive input >

IC10 consututes a half-wave rectifier circuit and operates
as follows

When the potential on input pin-6 goes negative with
respect to the other mnput pin-5, 1IC10 operates as an
mverting amplifier with unity gain because of the 1denucal
resistance of R122 and R123

When the potential on nput pin-6 1S positive with
reference 10 pin-5, diode D3 wrns ON, and a reverse bias
equivalent 1o the forward voltage of D2 and D3 1s generated

In this state, the potenual of the amphfier’'s imaginary
ground appears on the output through R122. In other
words, the output potental 1s equal to that of pin-5 when
nput pin-6 1s positive with respect 10 pin 5

Therefore, the input-output characternistic of the amplifier
s expressed as shown n the following figure

Output

u-_-.
VN input

Input-out Characteristic of the Half-wave Rectifier

Circuit

The output 1s then coupled to pin-2 of IC10 via Ri121
This IC10 operates as an adder circunt 10 add the input and
output of the half-wave rectifier circuit The adder circuit 1s
shown n below figure

Isn
——

Vsn O—awwWh————, Rf If = |
3 Rez . o 51 + I1s2 +  +Isn
- vﬂo—m—l' [
is1
Vs 1 0—apap, -
Rs1 P A,
+
7 Vo

ADDER CIRCUIT

In above figure, since the current fed from point P into
the amplifier 1s usually neglhigible. we obtain the following
formula

f = Isy 4+ Is; + ... . 4+ lIsn (1)

The potential on point P can be regarded as almost zero
because the amplifier gain 1s very large and the non-inverting
input 1s grounded. Therefore, each current component s
expressed as follows:

1Is1 = Vs)/Rsy. Is; = Vs3/Rs;

Isn = Vsn/Rsn, It = —Vu/Ri
Subsututing eq. (2) for eq (1) gives the following
equartion Vs v v
Vo = —Rf (—'—L+—E—L+. e 250
Rsi  Rs; Rsn

The above equaton indicates that an output proportional
to the reciprocals of Rs;. Rs;,, Rsn can be obtained. In
the half wave recufier circuit, input resistance R120 s
68K-ohms. and output resistance R121 1s 22K-ohms
Therefore. the reciprocal ratio of these resistors 1s 1 - 3.
which s illustrated as below figure

15
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CIRCUIT DESCRIPTION

‘\Hall—wave rectifier circuit output

5
E -
- #
o P #
&
Fd
s
’ Half-wave rectifier circuit input
F
-
ra
| ¥
i
VN
Input
Vo A

Zerocross comparator output

’I—-_ —
VN
Error amplifier output
Adder input

We have looked into the individual circuit operations of the
KD-600 1650) wrniable Now let us discuss the overall

operauon of the wrntable by following the signal flow

STOP MODE

When the power of the turntiable i1s turned ON, the inma-
izing circunt in IC1 puts the turntable into the STOP mode
Also, voltages appear on pins 5 and 9 of IC1 The voltage
appearing on pin-9 is used to control the logic circuits, and
that appearing on pins 5 1s used to drive the lock indicator
and to change the PLL reference voltage respecuvely

The "H" level output from pin-9 of IC1 goes into the lock
indicator circuit where 1t 1s applied to input pin-1 of IC3. The
output of IC3 thus goes “L" regardless of its other input
state  This output 15 then inverted by IC7 into "H” and
coupled to nput pin-8 of IC3  OQutput pin-10 of IC3 thus
qoes “L" regardless of the state of pin-9 This “"L” level
output of IC3 turns off tansistor Q18 for lock indicator
switching. leaving the lamp turned off

Another "H" level output from IC1 goes into the brake mo-
nitor circuit {which generates a brake signal on the transition
from PLAY into STOP) where 1t 1s applied to input pin-5 of
IC2 The other input pin-6 of IC2 1s set to "L~ since the input

l "
]
]
I
I
I
[
)
I
= (!
(=3
=
- |
I
i
|
|
I
1
I
1
I
i |
vn -
Absolute value amplfier input
lo A
=
L
5
u ]
2
-
=
e
2
=
[

VN

Adder output

10 5-step level comparator IC8 is applied high voltage
QOutput pin-4 of IC2 goes "H", bringing the reset terminal of
IC4 into "H” Meanwhile, the J and K inputs of 1C4 are pul-
ted up 10 "H” (4 15V) and its set terminal s always “L"
Therefore. the outpui state of IC4 is determined by 1ts clock
and reset inputs.  In the STOP mode. output Q 1s set to "'L"
while Q 1s set to “H” Output Q 1s connected 10 input pin-5
ol 1C3 located in the motor drive ON/OFF control circuit
The other input pin-6 of IC3 accepts the STOP signal from
ICT as inverted into an "L” level signal by IC7 Output pin-4
of IC3 1s then set to “"H", turning off motor drive ON/OFF
control transistor Q7. and thus inhibiting the + 15V power
supply 10 posimon detecting transistors Q4 through Q6

When the motor remains stationary, outputs 2 and 3 of
IC8 are set to "L” The pin-2 output of IC8 1s connected to
input pin-8 of IC2 as inverted into "H” by inverter IC7
Meanwhile. the pin-3 output of IC8 is applied to input 9 of
IC2. of which output pin-10 1s set 10 “H" and connected to
the lock indicator and power indicator circuits

In the lock indicator circuit, the signal 1s appled to pin-9 of
IC3. bringing 1ts output 10 N0 “L", and thus turning OFF
Q18. as mentioned previously, 10 inhibit the lock indicator to
turn OFF In the power indicator circunt, an “L" level signal 1s



CIRCUIT DESCRIPTION

appned o mput pir 1 of IC2 viz inverter IC7  Since the uther
nput pin-2 ol IC2 accepts an "L’ level signal from the motor
drive ON/OFF control circunt, output pin-3 of IC2 goes "H™,
thus turning Q17 ON  The power indicator lamp connected
tn the Q17's collector :s thus turned ON

On the contrary. Q1 s turned OFF This lamp 1s used to
ndicate the center hine for the lock indicator IC1's outputs 5
and 6 are connected to the operauonal amphhier which
creates the refetence voltage Detailled dascriptions for this
section will be given n later paragraph The voltages Irom
ICT s outputs b and 6 are used 10 select dviding rans of
irequency divider IC9 which divides the frequency from the
master crystal oscillator by 1/27 and 1/20 for 33 rpm and
45 rpm respectively

TRANSITION FROM STOP MODE INTO
33-1/33 rpm

When the 33 rpm touch switch is touched, a small current
passes through the switch and causes a voltage t0 generate
on pin-13 of IC1. This makes the LED indicating the "33
rom” 10 hight up On the other hand. pin-9 of IC1, which has
been “H" dunng the STOP mode, goes into “L". Similanly.
pins 5 and 6 also go imto L level The voltages on pins 5
and 6 are applied to pin-12 of IC9 after dwvided by resistors
and set the dmividing rauo programmed in the program
counter into 1/27 for 33 rpm. In the lock indicator circuit.
IC3's pin-1 transits into "L due to the transition of ICT. The
other input 2 of IC3 accepts a square wave corresponding 10
the turniable platier rotation Therefore, IC3's output pin-3
ieeds oul a square wave reverse, 1n 1is polarity, to the input
square wave This output square wave 15 coupled 10 IC3's
nput 8 The other input 9 of IC3 goes “L" when the motor
reaches the specified wrning speed Therefore, a reversed
square wave 1s obtained on output 10 of IC3 The output
square wave from pin-10 1s connected to Q18's base. turning
i1 ON and OFF repeatedly The lock indicator lamp goes on
and off at the frequency corresponding to the switching
trequency of Q18, but 1 appears as if conunuously llumi-
nating since the dnving signal's period and level are
constant The same token can be applied to the case ol 45
rpm

In the brake monitor circuit. the “L" level signal 1s applied
1o [C2's input 5 Since the other input 6 of IC2 goes "H”
wnen the motor reaches the specified turning speed. output
4 of IC2 goes "H” and applies to the reset terminal of IC4
whnen the reset terminal of IC4 1s set 10 "H", 1ts outputs Q
and Q are setto "L” and “H respecuvely Qutput Q of IC4 1s
coupled to 1C3's input 5 in the motor drive ON/OFF control
circuit The other input 6 of IC3 accepts an "H™ level signal
which 1s supplied from IC1's pin-8 via invertet IC7 Output 4
ot IC3 thus goes “L". turning transistor Q7 ON and causing a
current passing through the positon detecting transistors

While the motor s turning, a signal (FG signal) cor-
responding to the trning speed 1s generated from the
~otor Since the voltage of this FG signal 1s too low and its
wading edge 1s too duall, it must sustain a waveform shaping

threugh wwverter 1IC6 ara J K fip-tlop IC5 The FG signal
apphed 1o the half clock input of the J-K FF 1s obtamned on its
output Q because its J and K inputs are pulled up 10 “H' and
reset terminal 1s set 1o 'L” The output Q of the J-K FF 15
coupled 10 the lack ndicator circuit and PLL IC9Y

In the lock indicator circutt, the FG signal goes to IC5 and
read into the IC. and the output of IC is reset 1n accordance
with the reset signal coming from 1IC9  OQutput G of ICS5,
which 15 coupled 0 IC3 5 nput 2, goes "H” and "L”
repeatedly accordi~g 1¢ *nc reset and clock inputs. In other
words. output O feeds out a square wave which has, as
menuoned previously, a4 constant period

The FG signal, atier coupled to ICS. branches into the S-V
output and P-D output The S-V output goes to the adder
and the b-siep level comparator By the b-step level compa-
rator. the S-V signal i1s converted into a digital signal and
makes s output termunal 2 “L” and 3 and 4 "H” Since
IC8's pin-3 1s set to "H'', output 10 of IC2 in the speed mo-
nitor circuit goes "L This "L" level signal does 10 IC9 in the
lock indicator circuit and causes 1o blink the lock indicator
lamp

Meanwhile, 1C2's output 10 1s coupled to the power
indicator circuit where it turns Q17 off and Q1 on The
voltage appearing on pins 5 and 6 of IC1 1s used to change
the reference voltage for the PLL and lock indicator It goes
“L" in the 33 rpm mode, and 15 coupled to IC12's inputs 2
and 6 The output voltage caused by the input 2 of IC12 1s
apphed to IC13's input 2 and short the resistor for generating
reference voltages. the reference voltage 1s used for the PLL
IC13’s input 3 accepts error voltages from the S-V and P-D
and amplifies them before feeding them out to absolute value
amphfier 1C10 and the comparator

When the input voltage to IC13's input 3 defers from the
reflerence voltage applied to input 2 of the same IC, the
difference 1s ampliied and coupled 10 the absolute value
amphfier and comparator on the next stage

It the difference 1s positive, an amplified difference voltage
directly appears on IC13's output 6 The output of the abso-
lute value amplifier wurns Q4 through Q6 ON orderly. causing
the motor to rotate at a higher speed

Also, when a positve voltage 1s apphed to the compa-
rator's input 13. 1ts output 14 feeds out a negative voltage.
turmng Q8 ON. and causing the turming direction switching
circuit 10 go into the normal turning mode In other words,
when a voltage higher than the reference voltage 1s applied
to IC13's input 3, the motor rotates in the normal direction at
a higher speed

Meanwhile, when a voliage lower than the reference
voltage 15 apphed to IC13's 1nput 3. the absolute value
amplhifier causes the motor to turn at a speed proporuonal 10
the difference voltage regardiess of the polanty of the
difference voltage On the other hand. since the polarity ol
the voltage apphed to IC10's input 13 1s reversed. a reversal
force 1s exercised to the motor In other words., when 3
voltage lower than the reference voltage i1s applied101C13. a
reversal signal 1s 1ssued. causing a braking force 1o the
motor

17



CIRCUIT DESCRIPTION

45 rpm REVERSAL PREVENTION

Since the logic operatons are based on the status The KD-600 (650) turntable i1s equipped with a reversal
difference between the STOP and PLAY modes. those for the prevenuon circuit  While the motor is rotating. the turning di-
45 rpm are almost the same as those for the 33 rPmM, except recion monitoring circuit always monitors the motor’'s tur-
that the voltage to the comparator IC13 is different from that ning directon  When the turntable platter 1s manually
for the 33 rpm rotated In the reverse direction before put into the PLAY

mode, |C4 in the turning direction monitor circuit is
TRANSITION FROM THE PLAY MODE INTO reversal signal Outputg(] of IC4 1s coupled to ttheSLl;fask:
THE STOP MODE circuit, and pulls up IC13’s input 3 toward positive, switching
the turning direction switching circust into the normal mode
and applying the normal-direction brake 1o the motor When
the normal rotation 1s restored less than 0.144 rps, the turn-

When the STOP switch is touched, the output of IC1 goes
Into the STOP mode ({Refer to the description of the STOP

mode ) Before the motor drive circuit goes into the STOP
mode. the logic circut 1ssues a brake signal Input § of IC2 table platter becomes in STOP condition because of setting
the reset terminal of IC4 10 "H'"* and of turning off Q7 Qur-

in the brake monitor circuit goes “H"" immediately after the —

STOP switch 1s activated, while the other input 6 of IC2 goes put Q 1s coupled to Q10 vis two inverters. When the motor
"H” (This “H" level 1s retained untl the motor rotation rotaton 1s in the normal direction, Q10's base accepts an

reaches O 144 rps or less). IC2's output 4 and I1ts reset “H" level output from Q.and Q10 turns OFF  Therefore. no

terminal go "L” Since IC4’s clock input accepts a positive normal turning signal 1s issued. When the motor rotation is in
going signal. its outputs Q and Q reverse therr states, the reverse direcuon. output Q goes “L", wrning Q10 ON

applying a brake signal to the brake circuit  Input 12 of IC3 IC13's input 3 then goes "H™. bringing comparator 1C10's
n the brake circuit accepts the brake signal (H — L) from output 14 into "H” This causes a normal turning brake to
IC4's @ The output of the brake circurt goes “L”. and s restore the motor rotation into the normal direction

added to IC13's input 3 lt1s then reversed in its polarity and

causes braking to the motor
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This disassembly procedure
is for KDE650

Shield Plate

DISASSEMBLY FOR REPAIR

Before disassembly, remove
the screws fixing the bottom
board

©Unscrew
® Unscrew
*Unsolder the leads of

Tonearm from the lug
type terminal strips.

Unscrew
@ Unsolder*

Lug type
terminal strips

Audio cord

Shield plate

Shield case

%@_{')f’l Insulator
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e
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Turntable case

Tonearm ASS'Y

l

Tonearm ass’y

Tonearm base

Switch l

Pushbutton

SW %H @ Unscrew
(POWER)

2
¥

& >»=-Pushbutton mounting
hardware

Turntable case > P
/ .

P

Z S

&

@—ﬂ Pull out

—8

Slide Shaft Ass'y

R
\J—Halght- adjust gear

(@p)
(= When loosening the setscrew

of the height adjusting gear.

set the setscrew to the recessed

tonearm base with the height

adjusting lever

Tonearm base ass'y

@ Pullout | = |—Slide shaft ass’y

=

[ o ="

Caution:
When disassembling slide shaft ass'y and so on. don't missing the parts
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MECHANISM

ASSEMBLING THE TONE ARM UNIT

1

20

Insert the slide shaft ass'y (hereinafter referred to as
“glide shaft”’) into the arm base
Align the curve of the fixing cam with the edge of the

shde shaft

Note:
The slanted section of the fixing cam should be

positioned as shown in the illustration below

With the adjust bolt fitted in place, engage the slide cam
with the fixing cam

Note:
Screw the adjust bolt into the slide cam so that the

slanted section of the slide cam is engaged with the
fixing cam.

Mount the fixing lever

With the fixing lever set in full UP position, secure the
lever making sure that the adjust-bolt setscrew is in the
UP position. '

Note:
The fixing lever should be locked securely at the center

position

) ur,

—_—

i 1
e f
—

e
ey

=

.

I

a

Adjust bolt

Hex wrench

Fixing lever (UP side)

Setscrew

< Positions of Fixing Lever and Adjust Bolt>

Loosen the fixing lever in the UP direction and lower the
shde shaft unul the height-adjust gear is fitted in place.
Insure that the setscrew of the height-adjust gear Is
positioned in the notch of the arm base

Tighten the setscrew while making sure that it 1s fitted in
the groove of the shide shaft

Note:

Do not ughten the setscrew excessively, as it will cause
the slide shaft to fail to move up and down. After
tightening the screw, loosen it about one turn. This
screw should be locked with adhesive cement

8. Lower the shde shaft 1o the extreme DOWN position.
Then set the height-adjust can ass’y as illustrated below
Secure the height-adjust lever

Check for proper
contact

Height-adjust lever
(DOWN position)

Hex wrench ‘

Fixing lever
(FREE position)

< Positions of Height-Adjust Lever and Cam >

@ ® Height adjust cam ass'y

€ Fixing cam®

*Observe the position of the
slanted section.

- Slide cam
Y ]@
\ - Adjust bolt*
_ *The adjust bolt
- has two holes.
o ~@ Setscrew Use either one,
l whichever permils
Insert the shde shaft to
O fixing move more
smoothly.
Setscrew must slide lever
in both directions alon
the notch of tlhe 9 Polyslider washer
arm base.
~ @ Height-adjust lever
@ Setscrew
*This screw should  7—— , ‘
be tightened n_\l* @ Height-adjust gear
loosely. Ko™
@ Setscrew*
Tonearm base
Lower edge
@® Lower the arm of arm base

base until it
engages the
Slide  height-adjust
shaft  gear.

Align with the groove
of Tonearm base.

Align the setscrew
with the groove of
the slide shaft
ass’y.

C ol

34 mm + 3 mm

Upper edge of
1 slide shaft ass’y

% ~ Note:
The slide shaft moves +3 mm by
the height-adjust lever.

< Assembly of Tonearm >



This disassembly procedure
15 for KDB5O.,

DISASSEMBLY FOR REPAIR

Belore disassembly. remove

the screws fixing the bottom
board.

Switch

T

2
¥

Shield Plate

@ Unscrew
© Unscrew

*Unsolder the leads of
Tonearm from the lug
type terminal strips.
Unscrew
@ Unsolider*

Lug type _
terminal strips 522

Shield plate

Shield case

| Insulator

Pushbutton mounting
hardware

Slide Shaft Ass'y

Turntable case

Tonearm Ass'y

1

Tonearm base

€ Pull out

?‘+-- Height-adjust gear
When loosening the setscrew

of the height adjusting gear.
set the setscrew to the recessed

tonearm base with the height
adjusting lever,

Tonearm base ass'y

——Shide shaft ass'y

|

Caution;
When disassembling shide shaft ass’y and so on, don’t missing the parts.




DISASSEMBLY FOR REPAIR

Power Transformer l

Indicator Ass'y l

/ "
| /) tShueld case

(1]
@ Unscrew E '

Te

w

Lamp PC board ass'y
@ Unscrew

# Remove

Indicator assy

Pilot lamp B

. 1 N
P g A
nl
2 z . MNut
Colar i %& ey &
Brge ~
@/‘ \\“"x o~ Power
= a2 ; > transformer
T mounting
hardware
EE?
@) Unscrew —&F
(]
Power
transformer
i
Lever
| Height-adjust cam ass'y
! ©® Pull out
: ™ © Remove|
I .

" CQL
-r':ﬁ"x
e NS sidecom
| -H"HL
‘ @ Adjust bolt
‘\_‘\“- = E

&=

\ =t - Loosen
§ ..-"'f Sy
> S ' | © Pull out
i - _,.-ﬂ""’ $ E r
Tonearm base ass'y |~ ol e Fixing leve
H

Polyslider washer —&
gﬁ Height-adjust lever

?
@ Loosen

2]



ADJUSTMENTS

BEFORE ADJUSTMENT

- Recommended Equipments are oscilloscope and dc
voltmeter having input impedance of 1M ohms or more
- Motor should be loaded with the turntable platter and the

turntable sheet
* Set the wrntable t0 the even position
+ Turn the timming potentiometers VR 1 and 2 (white) on the
control pcb ass'y to their mechanical center
» Connection cable to the oscilloscope should be used probe
* Before lock indicator adjustment. do PLL adjustment

KD-650 (600) has 4 adjustment points Use the following
procedure 10 adjust the trimming potentiometers

PLL ADJUSTMENT (WITH SINGLE
TRACE OSCILLOSCOPE)

1 Connect the oscilloscope to TP R on the PC board

2 Push the POWER switch and set the wavelorm as Fig 1

3 Connect the output of TP R to EXT input on the
oscilloscope (Don't touch the knobs |

4 Connect the output of TP F to V input on the
oscilloscope as Fig 2

5 Set the speed selector indicator 10 33-1/3 rpm with
touching the operaion button

6 Turn the trimming potenuometer VR4 so that the
waveform of TP F stops as Fig 2

7 4% rpm adjustment do the same way as that of
33-1/rpm (VR3)

PLL ADJUSTMENT (WITH DUAL TRACE
OSCILLOSCOPE)

1 Connect the output of TP R and TP F to input jack
respectively

2 Expand the waveform of TP R

3 Stop the waveform of TP F as the following figure with
the tnmming potentiometers

15“ e ——

——— 40 M/ m———

— 20 mS ——
(14 8 mS)

When turntable 15 set to 45 rpm. pulse
period becomes 14 8 mS

< Sample Waveform with Dual Trace Oscilloscope >

T TP F waveiorm

T TP R waveform

LOCK INDICATOR ADJUSTMENT
(BRAKE-OFF TIMING ADJ USTMENT)

]

2

Connect the DC vohmeter 1o TP V on the control PCB
assy

Set the power switch t0 on and turn the rrimming
potentiometer VR1 so that the voltmeter indicate 265
mV when the turntable 1s in the correct speed condition
33-1/3 rpm (VR2) adjustment do the same way so that
of 45 rpm



8o i il 7 e
L1 [P 11 ]

DC VTVM 265 mV

Set the knob to
STOP position of
waveform as above
ligure

Il oscilloscope has capacitive oscillation, 11 15
not easy to adjust the turntable speed

In this case. connect the resistor 10 k! to
input jack of oscilloscope in series

When adjusting the 45 rpm. set the SEEP
TIME to 1 us and turn the VARIABLE of
SEEP TIME so that waveform is expanded as
33-1/3 rpm adjustment

TPV

ADJUSTMENTS

Cal

ZmS
DC

About 9 clock

O TRIO = |

& EF 2FND

)
o Tasd tae

:@: .

.
v | S L -

posItion - (2 @
: )| = TP F signal
TP. R signal
When using the dual trace oscilloscope,
connect the TP F to Ch 1 of oscilloscope
and TP R to Ch 2 of that and adjust the
tnmming potl as single trace oscilloscope
Probe (10.1)
TP R TPR TP.F

VR1

LOCK INDICATDHI

VR2

23
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EXPLODED VIEW
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EXPLODED VIEW PARTS LIST

Refer 10 Desiinations Parts st

- [ ¥ g, s, — . b

—_—

{ Ref No Parts No Description Re- Ref No Parts No

. marks

| 1 * Power supply PCE ass'y - 3A M3 - 6(TP) N90-3006-46
| 2 * Fuse 2ZA M3~ 6(TP) BLK N90-3006-45

3 ¥ Switch stopper 28 M3 - BIBr Tap) NB7-3008-46

. 4 J91-0118-08 Tonearm ass'y 28 M3 - BIT) NOS-0215-04
'8 N77-4010-45 | Setscrew 2B M3 - 8(TP} BLK NS0-3008-45
! & D91-0116-08 Weight ass 'y 2B M3 - 10(TPI N90-3010-46
h 7 J19-1287-08 Elevauon assy 2B M3 + 12(TP) BLK N90-3012-46

74 J19-1289.08 Elevation bar ass'y 2B M3 - 12 (Br Tap! BLK N87-3012-45

i N77-3006 45 Setscrew 2B M3 14 (Br-Tap! BLK NB7-3014-45
! 8 NOB-0409 08 Dress screw A 2B M3 - 16 (Br-Tap) NB7-3016-46
19 D39-0084-08 Tonearm rest 2B M3 = 20 (Br-Tap) BLK NB87-3020-45

10 MN13-0201-08 Dress nut 2B M3 - 25 (Br-Tap) N87-3025-46
| ' N09-0847-08 | Setscrew 2B M4 - 8 (TP) N90-4008-46

12 D19-0215-08 inside force canceller ass'y 28 M4 « 12 (Br-Tap) BLK NB7-4012-45

Il 3 NOB-0410-08 Dress screw B 2B M4 ~ 25 (TP) BLK N90-4025-45

4 N19-0549-08 Inside force canceller stopping washer 2B M4 = 35 BLK N30-4035-45
| 15141 J19-1286-08 Tonearm base ass'y 2B M4 N10-2040-46
L6 J42-0317-08 Shipping tonearm stopper 2B

17 * Turntable case ass'y 28

'8 J21-2302-05 Hinge mounting hardware 2A.2B
119 J92-0053-15 | Head shell ass’y 1B
v [19;1 NO9-0850-04 Cartridge mounting screw (M2 6 x 10) 2B

¢ B ND39-0851-04 Cartndge mounting screw (M2 6 = 14) 1B

| 9 NO9-0852-04 Cartnidge mounting screw (M2 6 x 20) 18
, 19a N19-0175-09 Cartridge mounting washer 2B

19e N14-0412.04 Carindge mounting nut 2B

i BO7-0538-14 Switch base 24

l.‘ . X25-1400-00 Muting PCB ass’y .- 3B

27 T43-0017-056 Motor ass'y . 1A

3 * Power switch . 3A

-4 * Control PCB ass'y JA

25 K29-0650-14 Power switch knob (1) 2A

26 BO8B-9208-04 Indicator ass'y o 2A

?Ba B3B-0208-05 Lamp PCB ass'y c 2A

16h B30-0716-05 Pilot lamp (B) 2A

26¢ B30-0717-05 Pilot lamp (C) - 2A

27 D40-0451-05 Operation ass'y - 2A

m7a V11-3400-10 LED (GL-2PR1} 2A

8 * Shde switch 2B

29 * Voltage selector 2B

30 ND9-0595-04 Taping screw (3 = 10} BLK 3A

31 * Power transformer 3B

32 D02-0021-15 Turntable platter 1A

33 * Turntable sheet 1A

14 A53-0213-12 Turntable cover 18

15 J50-0315-04 Hinge (2} 18

16 J50-0314-05 Hinge (1} 1B

37 J02-0328-05 Insulator - 3B

38 * Power cord 3B

19 * Cord bushing 28

WO E30-1333-05 Audio cord 3B

31 * Insulator mounting hardware 3B

22 WO01-0304-04 | EP adapter 1A

+ 3 W01-0305-05 Small driver 1A

a4 E30-1301-05 GND wire 1A

<5 * Bolt 28

18 * Hole cover plate 28

25



PARTS LIST

== New Parts
- - —— — N _ eee—— - -
Ref No Parts No. Description Re- Ref Mo Parts No. Description Re-
marks marks
MUTING PCB ASS'Y (X25-1400-00) R118 R48.2222-64 RN 22.6k0 +2% 1/4W
C101~ 103|C24-6522-67 Electrolyuc 22uF  35WV R119 R48-2240-24 AN 24kl 2% 1/4W
R124 R48-2220-04 RN 22Kk +2% 1/4W
R102 R92-0501-05 Frame-proof RD 820 +10% 1/2W| & R125 R48.2240.24 RN 24K 2% 174w
o1 V03-0270-05 Transistor 2SC945 (Q. R) R141,142 |R48.2220-24 AN 22kQ  +2% 1/4wW
, R148 R48-2240-24 RN 24k +£2% 1/4W
TOWFR SUPFLY PCB ASSY (X27-1340-01) R150 R48-2118-23 RN 11.8k? +1% 1/4wW
c101 C54-3310-39 Spark killer 0.01uF 2KV R152 R48-2110-23 RN 11k +1%  1/4W
(X27-1340-03) R157 R48-2120-34 AN T20k2  +2% 1/4W
C103 C91-0309-05 Film 0.047uF +5% R160 R4B8-2270-34 AN 270kR  +2% 1/4W
(X27-1340-04, -05) R172~174|R92-0504-05 RN 10ML 1% 1/4W | %
C91-0302-05 Spark killer (X27-1340-01) R175~177|R92-0503-05 RN 51MQ +1% 1/4W |+
C91-0024-05 Spark killer (X27-1340-02) R1B1 R43-1212-25 Flame-proof RD 1.2k0 +5% 1/4W|
C54-3310-39 Spark killer 0.01uF 2KV R182 R43-1315-05 Flame-proof RD 150 +5% 1/2wW |+«
(X27-1340.03) R183 R42-6233-25 Flame-proof RD 3.3k} +5% 1/2W
C104 C90-0295-05 Ceramic 0.1uF +20%
C105 C90-0704-05 Electrolytic 2200uF 35WV Q1~3 V04-0793-10 Transistor 2SD793 (R, Q) &
C106 €90-0295-05 Ceramic 0 1uF  +20% Q4~6 V01-0733-50 Transistor 2SA733A (Q) &
Qz V01-0733-30 Transistor 2SA733A (R, Q)
- J13-0052-05 Fuse holder x 2 Q8.9 V03-0270-05 Transistor 25C945 (Q. R)
Q10 V01-0733-30 Transistor 2SA733A (R, Q)
D1 V11-2400-20 Diode wo2 Q1 V03-0270-05 Transistor 25C945 (Q. R)
ICT V30-0310-10 IC uPC78M15H v Q12~14 [V03-0293-05 Transistor 2S5C945 (Q)
CONTROL PCB ASS'Y (X29.1120.01) Q15,16  [V01-0733-30 Transistor 2SA733A (R, Q)
Q17 V03-2003-30 Transistor 2SC2003 (L, K) &
C101~103|{C24-1733-57 Electrolytic 3.3uF 50WvV Qis V03-0270-05 Transistor 25C945 (Q, R)
C104~106{C24-1722-57 Electrolytic 2 2uF 50WV IC1 v30-0290-10 IC SAS560S "
C107~108B|C46-1710-47 Mylar 0 1uF +20% T IC2 V30-0304-10 IC CD4011BE or %
C109~111|C46-1710-26 Mylar 0.001uF +10% V30-0304-20 CD4011BCN &
C112~114|C46-1733-26 Mylar 0 0033uF +10% Ic3 V30-0303-10 IC CD4001BE or %
C115 C46-1710-36 Mylar 0.01uF  +10% V30-0303-20 CD4001BCN %
C116 C46-1756-26 Mylar 0.0056xF £20% IC4.5 V30.0305-10 IC CD4027BE or i
c117 C46-1715-46 Mylar 015uF +10% = V30-0305-20 CD4027BCN &
C118.118 |C91-0320-05 Film 0 1uF 50wV b+ ICE V30-0309-10 IC CD40106BE or o
C120.127 |C981-0321-05 Film 0. 1uF 50wV oy V30-0309-20 CD40106BCN &
C122 C29-1447-51 Electrolytic 4. 7uF 25WV Ic7 V30-0306-10 IC CD4049UB or ‘
C123.124 |CB59.1722-05 Ceramic 22pF +5% V30-0306-20 CD4049CN 2
Ci125 C53-1710-37 Ceramic 001uF *20% IC8 V30-0263-10 IC SN16889P
C126 C46-1733-38 Mylar 0.033uF +10% ¥ ic9 V30-0250-30 IC SM6415A-45 &
c127 C24-1747-47 Electrolytic 0 47uF S0WV IC10 V30-0256-10 IC CA324G
c1z8 C46-1710-36 Mylar 001uF  +10% IC11 V30-0307-10 IC CD40G6BE or o
C1289~131|C52-1756-16 Ceramic  560pF +10% V30-0307-20 CE4066BCN &
€132 C24-1710-57 Electrolytic 1uF SOWvV IC12 V30-0308-10 IC MM74C906N 2
C133 C24-1447-51 Electrolytic 4 7uF 25Wv IC13 V30-0302-10 IC CA741CG T
C134 C24-6522-61 Electrolytic 22uF Jswv D1 V11-4103-30 Zener diode XZ-112 o
c135 C71-1722-06 Ceramic 22pF +5% D2.3 V11-1200-80 Diode 15S53 2
C136~13B|C46-1710-37 Mylar 001uF +20% D4 ~86 V11-0051-05 Diode 1NBO
C139 C24-1710-57 E|E¢trﬂf‘ﬂll‘. 1I.IF 50WV D7.8 V11-1200-80 Diode 15553 #r
D9 V11-1200-40 Diose 15555
- F05-1013-05 Fuse {0 1A){X29-1120-02) D10 IV11-0394-05 Zener diode WZ-050
D11.12 V11-1200-80 Diode 15553 e
- J13-0301-05 Fuse chp x 2 {X27-1120-02)  +4
- IW02-0202-05 Oscillation block s
- L77-0569-05 Crystal (9.5040MHz, +20ppm) 1
VR R12-3050.05 Trimming potentiometer 33k} (B} | -
Lock indicator
VR2 R12-3051-06 Trnmming potentiometer 22kQ(B) |
Lock indicator
VR3 R12-1043-05 Trimming potentiometer 2.2k} (B) | =
PLL
VR4 R12-1041-05 Tnmming potentiometer 3 3kQ (B) | -+
PLL
R101 R47-1522-95 Flame-proof RS 2.201 +5% 2W ] _ _ |
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DESTINATIONS’ PARTS LIST

(009-aM) Youaipp |G- L000-60M |SL-L000-60M | SL-2000-60M | S1-£000-60M | S1 *LO00-60M | S1-L000-60M | SI1-£000-60M | SL-L000-60M | S1-L000-60M | SL-2000-60M| —

1Asse gld 1onuo) | Zo-0ZL1I-6ZX | LO-0ZLL-62X | 10-0ZL1-6Z% | ZO-OZL L-B€X | Z0°0Z11-6ZX | ZO-0ZLL-6ZX | LO0-0ZLL-B6ZX | LO-0ZLI-62-X| 10-0ZLL-B6ZX | 10-0Z1L-BZX | ¥

i4A sse g0d Aiddns Jamod | E0-OPEL-LZX | PO-OPEL-2ZX | YO-OVEL-2ZX | €E0-OFEL-22X | EO-OvEL-22ZX | E0-OVEL "LTX | SO-OPEL-LTX | PO-OVEL-LTX | ZTO-OPEL-LTX | 1O-OPEL-LZX L

(059-a) (1 | -WQ) @bpinie) - - — - - — - G0-SS00-1Z1 - -

Yo1ms aplig —— - — - - - SO-1L00Z-LES — - - 8¢

2 Ydims 1emogd | G0-90EZ-0PS | SO-POEL-0¥S | SO-POEL-OPS | SO-90EZ-0¢S | SO-90EZ-0%S S0-80E2-0¢S5 | SO-S0EZ-0VS | SO-+O0EL-OPS | SO YOEL-OPS | SOYOEL-OPS | EL

(0Z x $N) 1198 | SO-9SB0-60N | S0-9580-60N | 50-9580-60N | SO-9580-60N S0-9S80-60N | S0-9G80-60N | S0-9580-60N | S0-9580-60N | S0-9580-60N | §0-9580-60N| S¥

(O x yW) M98 | SO"6LZ0-60N | SO-6LZ0-60N | SO-6LZO-60N | SO-6£Z0-BON SO-6LZ0-60N | SO-6LZ0-60N | SO-6LZ0°60N | SO-6£Z0-60N | SO-6LZ0-60N | S0-6£Z0-6ON| S¥

4 I18LLI0JSUR 1AMOd | SO-PLZ9-107 | SO¥LZ9-101 | SO-¥LZI-L01 | SO-+129-101 | SO-¥#129-107 | SO-#1Z9-101| SO-¥1Z9- 107 SOPIZ9- 10T | SO-LIZ9-107 | SO-LLZ9- L0 LE
(009-aM) a1empuey Bununow soiensuy | $0-E0EZ-LZr | ¥O-E0EZ-LZr | 0O-EOEZ- LEr | YO-E0EZ-L2Zr | vO-EOEZ-12Zr | vO-EOEC-LZr | vO-EOEZ-LZr | vO-EOEZ-1Zr | vO-EOEZ-LZr | $O-EOEZ-LZr Lt
Buiysng pio) - — — - - - SL-$200-\ ¥l - SO-vEQO-L¥r | SO-PEQOO-LYr | 6E

2(009-aM) (D) esequueauo) | yO-¥B8ZL-6Ir | YO-¥BZL-6LI | ¥O-¥BZL-6LI | vO-vBZL-6IFr | vO-¥BZL-GLF POPBZL-6IT | vO-¥BZL-6Ir | PO-¥BZI-6LI | YO-¥BZL-6Ir | PO-YBZL-BIr| 251
%+{009-0X) (B) @seq uueauo] | ¥0-SBZL-6Ir | ¥O-SBZL-6LIr | ¥O-SBZL-6Ir | v0O-S8ZI-61r | ¥O-SBZI-6Lr v0-SBZL-6Ir | ¥0-S8ZL-6Ir | FO-SBZ1-6LI | ¥O-SBZL-6ir | vO-G8Z1L-6Lr | qs!

£ (0S9-a¥) xoquone) | pO-9LEZ- LOH | PO-OLEZ LOH | YO-9LEZ-1OH | PO'SLEZ-LOH| ¥0-9LEZ LOH PO-9LEZ-LOH | PO-OLEZ-IOH | YO 9LEZ-IOH | O-9LEZ-LOH | ?O-PLEZ-LOH —

12(009-0X) x0q uowe] | O-BLEZ-LOH | $O-'6LEZ-LOH | #O'6LEZ-10H | PO-BLEZ-10H PO'GLEZ LOH| PO-BLEZ-IOH| POGLEZ-LOH | ¥O-LIEZLOH | PO-BLEZ-LOH| #O LIEZ-LOH -

188ys g|qeiwiny | ZO-ETE0-919 | ZO-EZED-91D | ZO-EZED-919 | ZO-EZED-91D | ZO-EZE0-919 | Z0O-£z€0-919| zo-£zZeo-919 COECED-91LD | CO-ETEO-91D | TO-STEO-'919D | EE

91e|d 1an02 8|10H | $0-0190-£04 | ¥0-0190-L04 | v0-0190-L04 | ¥0-0190-£04 | v0-0190-£04 +0-01L90-£L04 - YO-0190-L04 | #0-0190-L04 | #0-01L90-£04 9t

(WZ)@snd | S0-620¢-504 | G0-£202-S04 | SO-£2Z0Z-S04 | SO0-620Z-504 | SO-6Z0Z S04 | SO-6Z0Z-S04 | SO-£20Z-S04 | so-£z0z-504 | s0-1 ¢02-504 | S0-LZ0Z-S04 | 2

Pi03 Jamod | SO-BZEL-OE3 | GL-SOEL-0E3 | SO-BZEL-0E€3 | SO-8ZEL-0£€3 | GO-6ZEL-0€3 | SO-B6ZEL-0E3 | SO-S810-0£3 | §1-G0E1 ‘0E3 | SO-LBIO0E3 | SO-1LBLO-0E3 | 8E

Jojoejas abelop | G0-ZOLO-E03 | SO-ZOLO-E03 | SO-ZOLO-E03 | SO-ZOLO-E03 | SO-ZOLO-E03 S0-2010°EO3 — S0-Z0L0O-EO3 — - 62

(10102|8s abejjon) Jaddols yoyme - — - — — - pZ-0800-ZEQ - - — £
i+ |enuew uolionaisul | 00-S6Z2-058 | 00-9622-08 | 00-S6ZZ-058 | 00-£622-058 | 00-56ZZ-058 | 00-S6ZZ-0SH 00-9622-058 | 00-S622Z-058 | 00-96Z2-058 | 00-S6ZZ-0SH -

pied Ajuesiepy - - - ~ - - - 00-€800-9%8 - - -

pied Ajuenepy | 0Z-2900-9v8 - - 00-0900-9¢8 - — 00-¢900-9v8 | 0Z-2900-9v8 | 0Z-SS00-9¢8 | 0Z-1900 99 —

*+{0§9-aM) esed ajgeluin] | GO-SLE0-60Y | SO-SLEQ-60V | SO-SLE0-60V | 50-2 LEO-60v | SO-SLEQ-60V | SO'SLED-60V | SO-SIE0-60V | SO-SI1E0°60v | SO-S1E0-60v | sO'S1E0-60V | 1
~+(009-0)) @se2 ajqelwin] | S0-9LE0-60V | SO-8LE0-60V | SO-91£0-60V | SO-BLED-60V | SO'OLED-60V | SO-9LE0-60V SO-91EQ-60Y | SO-9LEQ-B0V | SO-9LE0-B0V | SO-9LEQ-6OV| £1
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PACKING

Turntable platter

Instruction bag

Carton board {A)

(H12-0340-04) —~—__ Turntable sheet

Buffer fixture (A)

Turntable cover —__ (H12-0339-02)

Shipping bushing
(J42-0317-08)

Polystyrene foamed

fixture (B)
(H10-2240-12)

Caunion card

Polystyrene
foamed
fixture (C)
(H10-2243-02)

Turntable

Polyethylene cover
(H20-1102-04)

Polystyrene foamed fixture (A)
(H10-2239-12)

Curl stopper

,il -~ |H39-0015-05)

/ Carton box*

*Refer to Parts List



REVISED CIRCUIT
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CIRCUIT/PC BOARD

POWER SUPPLY (X27-1340-01)

£ _ N
14
D1
+ 1 T
2 |
B=3 @ . N o BB [z
16 b ' i!ﬁigt | wHT
IEE“ E h- 12 E 12
BN R s 110 (R
+B —Q 15V
5 : w,L,Tiype only | —
| g "8 % E £ 00000 | pemtea 11 GND
i cor o ] o]
. = |
% E 3 | 849 s A
5 i W i
B\ B8 ; a el ||
WHT
+| | 7.6 - L =
G:I l
1C4 -2
2 O
oG | ' o —I ACI20V
. | >
6 B &
k- m— e J
1[\\2 3 4 -
BLK 1 i *
_RED
RED
r_ _ﬁ
xX 4 ,l:w
! YWHT
il |
| [
a I 120V

MUTING (X25-1400-00)

JP1 JP2 JP3

|1
 E2% h

T
i g
RED ORG YEL G%

BLK |
oo —{ 30  ciot  cto2 MO 8veon
GRY H- T. | oV
mg —|20 223BV 223V 21_03
1
WHT el 20 3BV
L1.2 = 10 —AAA _
: 1/2W
\ \.evieey) /
Q1.25C945(R,Q)

29



JP2

{D‘H'hg of lm.k
\Q3

JP4

PC BOARD

(T43-0017-05)
I 1
MOTOR
: .,.: |
& ;
s 4
P ECERCCICren
>| o] @] a m| *LH x| F o o

JP1

¥ Vi44.9v)

R103 270

¥ c105

22K 2.2 50

30

AW

i 1 /R160 270K

142V)
Oul of tr.u:k

Ri5B 47K

R'.I!tg 100K

ﬂﬁﬁﬁﬁ ﬁﬁ,]
. L]

A
R149 10K

LY S5 e
o g s AL SN Em

mﬂ'm S P IN O
- mw

"J

...f'l‘.#

o © i ' T T gl e e gl VRPN I e
B P e AR e i et &

dnc u
m Q413

Thi-—

Q1

R'!Eﬁ ﬁ

i

E te -4 I'.
15y r '

l45’d" .I.-IF ;..., 5

,, usﬁf”_"ﬂlﬂ
N S48

K |

« Gl

TV
%43, 9v)

.,qu -

(OV)
.2V oV (C

% aviOVED b G

'!' D"n"['l!iﬂ
'it-.-lr 2,

gle-o Y

VR3 vRg $5:2
A ST D TR 23.3K

RF. 377 "' £l " o & {AsTen .|—HW

PRy - B

"!Ia a',-_,.-—'

(OV

14

3.2V), "‘l

14v)3

'-'lll'-. '.'I'-..-l-l- e .1.

ﬂ 6.9V(OV)

"h"['l-ﬁ"n"]

rpm Torcedly Elnp
§ Bt “when touched WiLE

10U ched |

ﬂﬂly

P4
4
o
w
(2
o . - : <\ 2 gl ¢g
g : L W U, 3 LR
P2 < G(lr‘!' - 5 I I_ > Yo )—I — <
x
i3 YEL A B E_EE.;. » B81V].65V) | LOCK POWER ‘ I
22 35v INDICATOR INDICATOR
o eI —P—) XA Y ! 7
Q1 :25C945(R,Q) =
(X25-1400-00) L PLY PL2 PL3 PL4 ll_
D40-0451-05)

(BO8-9208-05)

ol E[ 3
T !
STOP 45rpm  33rpm




it

" QUARTZ PLL DIRECT DRIVE TURNTABLE

PKENWOOD

E G H
MUTING({X25-14
{D40-0451708) @ e —_ Q8,9,11,18 128C945(R,0) IC3 ! CD4001(BE,BCN) H,l., R101 wzen |
| ssom  4Srom  STop 07,10,15 16 - 2SAT 33A(R,0) IC4,5; CD4027(BE,BCN) f e I |
Q17 .2SC2003(L,K) IC7 .CD4049 (UB,CN) aen) 422V x '
l v/, I D1 'XZ-142 IC8 .SN16889P v |53 §-= >d >
D2,3,7,8,11,42 15853 ICo :SM6415A-4S G STale gl
D9 - 18585 IC11 1 CD4066(BE,BCN) S E
D10 . WZ~-050 {C12 I MM74CS06N L6 i J2
IC13 . CAT741C6 YEL BLK [GRY
ol &l 2| g 2| 2 x Q1~ 3 .25D793(R,Q) IC1 ESASSGOS .
8 of ¥| & & & 3 PP A Qa~ s 125A733A(Q) IC2 . CD4011(BE,BCN) LAMP ASS’Y
| | . ro (808 -9208 -05]
i ] I
IS SERRMNS T (SE— ] e ——— 14 w 5 2 |
I— {23v) 282 PL1 = SPECIFICATIONS
I | @7 A, v | LOCK INDICATOR MOTOR & TURNTABLE
o s| 2 - 2 - ateg 172w - ozt Drive System Quarts PLL divect drive symem
2, - ] ———————————————— . - Motor 20 pole. J0 slot Brushiens DC
e I [ s | e
15y E E E Eg% ay —1-1 | oo 19V BV . 6 pﬂ—u- 1 14 av pLY {St R 15 hy eml
2 TUNING DISPLAY oV 'Fg l ' ]n‘l -y 2V 18 48y Y vio —-IFD“FER Turntable Platter I3 em (13 wmehi dismaer,
R168 ouTPUT ouUTPUT — ~ !;; rorces 15v § 1 6] ov El 'i;'#"fl AT n { 02vi75V) I INDICATOR sumunum sliay de-cast
12% _ & | Zhed tovcnba | = 1 . Ov oV ’ Waight 26 kg (5.7 e )
I * HOLD A P === EHW& ﬁ? (64 3w 2 | - BN FL4| B H:::nr of II'IHII:’ 550 kg ¢m’
:Sv} q‘?ﬂ%l %gﬁ 9.1M i 5y Sﬂ s I O VI Qv dﬁﬂ dsa 7. ‘{ R 15V ?: 15V v I0VI Spwads 2 soeedt, 33-1/3 and 45 rpm.
TUNING DISPL AY J J @ ay 7 BY114 BV I WNow & Fluttar Lesg than 0 022'% IWAMS)
OUuTPUT QUTPUT ey _ C ) Qv 15y ﬁ C _ v 14,7V (15v? v 18y ﬂvw Q'E L ans—— Lets than +0.030% (OIN)
Dil e i - R q R " 15y | [hsv 7.3V 13.2V) g R 2, Gk Signal 10 Nowe Ratio More than 62 d8
HOLD B INFUT = 3l |y & sal ov) [ OV v Rumbie DIN wesghted better than —76 9B
ov 13 5v aiTe | cian oy T 5 (Ov alen DIN unweghied better than -5508
| = TUNING AT ' el - ov sV SUPPLY. D4 IWO2 Lasd Fluctustion 0% tonthin 120g of trackung force!
QUTPUT QUTPUT Svap dareeary " oL~ e 9 7 8 LN S (X27-1340-01) 1C1: uPCTBMI5H Tronsient Losd Flucustion  Less t1hen 0.0003 % (243313 1om
| D'IZ 15V when roucred Ti:l 8 2 E% E?T E‘T I SR L S SE— 400 HI ﬂ':mlnldl
HOLD P s ' Py Ao IC2 x P ‘ +8115 _I Lis then 0.00015 % (st 33-173 rpm
I » RES I;‘E.'ul 0168 _taviozv) IC4 ICS IC7 REO] 1y 1C1 S oso 1,000 Hz. 20 g-em load)
i TUNING pisPLAY | 3 14V 3.8V e o , Starting Time Watmin 1 B gee
QUTPUT | QUTPUT (w1 v - : TYCOM RN rean o i Platter Sosed Oaviation Less tnan 0.007 %
BV - 18y 9 L, == N L Time Orift Less than 0.0002 %/
oy 5&%?5 - 114.2VI E-,' §'—,. 8 ‘3!: D1 Tompernure Drifi Lest than 0.00002 %.ic
STAe/ NP0 1K TV iCe6 15v tvisvyi I 18Y ov onol © | - Ol |Uah
‘ Q18 Rire N 23N 17~ €103, ,.047 I TONEARM (KD-650)
' -aVi5.6v) 7. - 1¢-balpnced Sthaoed
1C9 - : rhi oV ! iy 113 avy 7.3Vi0V) LA Type :: ::l: plug ;:':m-m. i
‘ | - EE E oV R166 Ri&7 1G.2v (Ov]) 415V oV - o OO L/ ot Effecrive Tonearm Lengtn 245 mm (95/8 wneh)
[+ 4 E 14 2 560K e . _ .2avt 2 o Overheng 15 mm (816 inchl
oy (13 7! Qv 6.9v BLK = 2 Vraching Error +1 8 to —=T0 degree
OV |{ OV1 3 =z o Stylus Premure Varwabis Range 0 10 J gramy (0.1 g sleplh
R A av! 5V OV RED & Ussbie Cartridge Weight 20 to 120 grems
AS L I ?a‘ﬁz (OV) {15V) — I Adjusteble Meight Range Within +3 mm (T/8 wnch)
' > . Arm Bame Wedge snaped cnuch tyoe
+ R165 560 p— 1 oy < (13 7y ov I*Pﬁ\{ﬂ 3 . I I
‘ 27 — . ; 3 7 I | l CARTRIDGE (KD-650)
y - — {Only military’s model 15 equipped with the DM 11 cartrwdge )
0V VR3 22K Ri52 MK | * IC3 I I Furnined Cartridyy DM 11
L28VI_BY) [4Srpm] [Pe) | noX . — Styhs N-1Y
= v z : - S — 3, A D{ gg?': 'ZOL = J Freguency Rsspones 20 He 1o 20.000 Mz
§§ VR4 3.3K RIS0 | & @ & 5.5V L13V] : RI16 330K 4.8v(_9y) RED  [WHT
x 11 BX 33 ) ”,._-’ Owiput Vohsge 15 mV {1,000 Hz, 5 cmisc |
4 I ! . [33rpm] PLL x ‘"“ x 510K Y1 1 = ov | Oprimum Traching Foree 20 10 3 geams
VR ~ E b i'i;f':"ll “ﬂ‘" 1'_: EET“ 1 14 76VI14 3v) (4 114 I . o 7081 Hi)
oV 3K o 7= . -’ ==y 1K Channel Separstion Better than 27 08 {1,000 Hr
B0 23 = o) —— Replscement Sty N1t
o \| S| | [FERLOCRIGTR || | | LY it e T wes
63 32V N 26 14 [yv1 I?.l:i?w 3 = E W.L.T type onty ADDITIONAL FEATURES filumensted quan? lock and power
I [14.7V) ! Skt R'l:ﬂE R145 ﬂ% o 18V OV E; e S—— Hp—r S — 'Eﬂdﬂ'ﬂ*
—— nsg: ke
o 1] 92 95 |22 [ 2ey 2 (] 680x K| 22y JRE z oo | Ottt o s o vichn
‘ 15V > (3,7V | LED sowed indicat
:3‘3} J J OV = 1;’%51 ay _‘_123:.: ACT20V Adjusiably heght :!:II'HIH
R161 4 Q3 q3 oy 18y ' — lie Qust ( 126!
I 100K ' LE ” = 3% a122 s, RE MOTOR {T43-0017—05) v o o Lt 1310
ICs [LOCK iNDICATOR] | vRz (O}, 5 x| 12202 7 S i -4 2" MOTOR 1 | KO-$50 Helicard type som-haght adiuster.
‘ OV 15V E : . 7 02V % E = “w chuch type arm besy.
X wm 7 8 6 & 6.7V 1C10.Y . w $tatic type anteakating devics.
ety 1 1C 43 SV z 6, 5V) (13.9v)
b3 o= 1C1 OV D2 EE vio # O -camoed cueng devce
11,4V } High spead tare n o= 10 | Stylus premure dirsct readoyt
Eﬁ IJMH.TI sbend tul s E - — N ORG E Counrgr
B ) - - — : v o I MISCELLANEOUS
v
éi‘ ANy ] 8 Powsr Reauwsment AC 120V 60 Mz
10 D10 ﬂii , 20 2'3%5 - 7 CNK -l US A, Canade made!
\\ m ; R142 CR— AC 240V, 50 H:
4.8y 22K 8Ly
q A P Qe Q5 112,80 18 Vi 6 UK model
22p ] - — 0P 330 — > r a | 5 YEL _ AC 120V/240V (wwitchable), 50 M;
‘t_lf 1IC13 Q? ??ﬁ + § 4 E I=. 3 Austrel e model
1 2.4 < ov 11y nig RED AC 120V/220V (smitcnaoie). SOz}
1461 O t e EE :gE ':"i- 001 R130 0w 14_4‘||‘E g E g E E § : Q'II E‘: a 80 Mr Oinany
Ri%8 14y e s 5.7VI5, 2V ; € x e ' |_:‘-“E-E_ \ W ““V‘Eg =1 V238 T o0 = 4 15007, :_,,“ 3 WHY on 26.0 watts
< - " " 110 Rt29 R113 - 2 o _
2 u iy g § E 5.7VI40V) - E Q14 § Q43 ~ e L4 3.3k | coe +28YTVIRS Q3 ff EE 5 ga Qt sovl | g —y I G| o > GRY ) Dimersions : :: : :::;_'_r"
oF 4 0z ] ) ~ . ;
I R13% "6 B E & a8 « [ov 76y — . 2 o 4252 LB e 5 g N 5 Ia-}" ’ 3 KT + ~l__BLx O 4sBmm  118:21/84)
- 2,6K + 13. v Y E.E - "E o a 114,3v 1 1§ S =10 cﬂ,g‘g I;-E{B o n:g;!x 2K 3 > / §:11 § l. e 1 1 25C945LI(Q) ceas Weight KD 850 160 kg (35.2 0t )
o (i sy 24 s (|5 8 - v r 2 3 a3 g 2 A~ |° S2CTWos-0202-05) “r ey PH.A-1 KD 600 154k (339 1)
5| G T2z \ 7 9 | | lo ov = i 0% \ B S QoY of 3 I3z 147 ez~ OSC (Wo2-0202
K :é- 3 Efm:"' :fl A Em o ¢ 1 ex :iﬂ'. Ri38 Y4 - "% O , 2 P b : = - FR Y e SUPPLIED ACCESSORIES 45 tpm sdapwor wnilh Overnang
-1 "o - {1y fv: : \
6 I 5 ~2 L ! gng | | Z &0 ™ GBOK “: N\ b - LEVAN! i €107 ¢ I ::n:::: o e e
21, ] ' , - 1
u €] " L Q10 g"é,f' R .. — K 0-800 Henogonal ywencn. Two toneerm
o b . L. A3 baars lor SME 0091720091 13008-
g o Ay 17V L7 .6
; S 2 2 &/ {3 V1 — . R — Il end INFINITY black widow
| ] S &) o .9 J . 8 ] ot ORTOFON AS 212MKH
P ]C9 \ DV L4 .4y 1 15 — __—hl__‘ K e ——————__}_____ e KD-SSO
_?_’ E— : S S _—___-_—__—-— CABINET
]3 Matoriad Consiruction ol cabinet »u antr
14, 12 , g‘ B " _— rvsonence comprywtion bes (ARCS]
' ol hard homagenited Doaid
DC voltage measured with 20 k2/V VOM under 33-1/3 rpm tn a2
CD4001 CD4066 CD4027 PC78M15H T masaive ARCE 4 comaremien
25A733 SN16889 SM6415A-45 CA324G SAS560S CA741CG H ( ) means STOP condition. moload {rom lime-stons pemel.
28C945 25D793 CD4011 MM74CSO6N CD4049 gloss. powders snd fime-stons bond
od LNkl sin.
25C2003 CD40106 > Cablont Ay Wty 9 N7Am
ARCE Weight 65k (143 mn)

Mots: Kenwdod (ollows 8 pols y of tOntinuoul sciveancemem 1 oivelooment.
Fot thiy remon specitications mey be cnanged witnout notce

31



WAVEFORMS AT CHECK POINTS

Note:
When connecting a oscilloscope to every check points, use the prove 10:1, having a 10 MQ impedance.

5 mS/em. .5 V/cm, DC coupled:
Confirm FG signal

5 mS/cm, .5 V/em, DC coupled:
Confirm FG signal.

®
----I----.

m 1_,!

T — a-_

.5 uS/em, .5 V/em, DC coupled:
Confirm motor-circuitry and -turning
132 mV (MAX) is generated when
turning the turntable platter

10 us/em. .1V/cm, AC coupled:
Confirm OSC block (60 kHz, 5Vp-p)

5 mS/cm, .5 V/em, DC coupled:
Confirm Zener diode D1.

5 mS/em. .5 V/cm, DC coupled:
Confirm lock indicator circuilry.

lu.guh.

TN (M M)
TR

.1 S/em,

.1 V/em, AC coupled:
Confirm sensor of motor

.1 §/em, .2 V/em DC coupled.
Confirm turming-direction derection
circunt

5 S/em. .5 V/ecm DC coupled
circullry

Confirm control
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5 mS/cm. .2 V/cm DC coupled: 05 mS/. .1 V/em DC coupled:
Confirm input signal to SM6415A. Confirm S-V converter output

a

o ded

e A

=
: | qrr.-.-.--.—_l-d.-.l J.l...--.-q. P ———
L i gl i . -4 ! uEJ r,:}m i1 n,:ru.-u:Jr
————r

—|"_l'|'|‘ ——r=—r

M I.-H-' '

[ ] o s 3 e | | "]

0.5 mS/ecm. .1 V/em DC coupled. 5 mS/cm, .1V/em DC coupled:
Confirm P-D detector output Confirm S-V converter operation

4% qqman 1-:'1;"5-.!}'.:'

5 mS/em. .2V/em DC coupled
Confirm P-D detector operations. e ——————— N
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