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EXTERNAL VIEW

Turntable cover
o {A53-0213-02)

Hinge A
{J50-0303-05}

Turntable case*

Turntable sheet*

Turntable platter
{D02-0021-05)

HingeB
(J50-13 04-05)

Pove r cord¥

* Refer to Destinations'P arts List.
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INTERNAL VIEW

Shell stand
(J09-0303-04} -

Motor ass'y ; ~ i o Tonearm ass'y
{T43-0010-05) { ’ ! (J91-0108-05)

Push button

(K29-0638-04)

Operation button B :

{K29-0637-08) * —— @ renwoon o

Operation button A Indicator

(K29-0636-08) (B08-9202-13)
Indicator holder
(J19-1229-23)

Fuse PC board ass'y*
Insulator

{(J02-0304-15)

Power transformer*

Control PC board ass'y*

Turntable case weight

Pushbutton switch*

Micro swirch
{$50-1303-05)

Lamp ass'y
(B38-0203-05)

* Refer to Destination’ parts list



BLOCK DIAGRAM/MOTOR CIRCUIT DESCRIPTION
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MOTOR

There are two types of turntable platter driving motor, AC
type and DC type. Generally, an AC motor has a less efficien-
cy than a DC motor but a DC motor needs the commutator
and so causes noise and cocking. An ideal DC brushiess
motor with saturable magnetic core which does not have
such disadvantages was developed for turntable platter
direct driving motor. Details of this motor are shown in the

following.

Rotation of Motor
An operating diagram is shown in Fig. 1-1.

e}

Repulsive
force

Stator
* A current flows through
S2 and polarity of the
rotor facing surface is
set to N pole.

S1, 82, S3: Stator winding
Fig. 1-1

Assume that the S pole of rotor faces to S1, and the stator
$2 is energized and its rotor facing surface is magnetized to
N. Then the S pole of rotor is attracted by the N poie of S2
and the rotor rotates clockwise by 120° and stops. Similarly,
when S3 is energized, the S pole of rotor is attracted by 3.
Thus, by energizing stators in turn, the rotor rotates in a cer-
tain direction. (Fig. 1-2)




MOTOR CIRCUIT DESCRIPTION

Stator

Clockwise Rotation

The theory of rotation of motor is explained above. Now,

fet the S3 be energized instead of S2 in Fig. 1-1. Then, the
motor rotates counterclockwise, and this is not our desired
moverment. To know the rotational direction, a device detec-
ting the position of the S pole of rotor is required. (Of cource,
the position can be also known by magnetizing the stator to S
and detecting the N pale of rotor)

Position Detector
Detecting method is shown in Fig. 1-3.

/

Magnet

Movement
E—

Detector

Detector output
N

\J U '\ /

N O 1

output 3 l

2]

* An output appears every time
the S pole passes by the detector.

Fig. 1-3

This detecting method utilizes a property that magnetic
permeability varies according to the external magnetic field.
Inductance L, of an iron core coil in Fig. 1-4 is given as
follows.

6

=~

Constant
Magnetic permeability
Number of turns

ZE

Fig. 1-4

However, the detector output goes up regardless of
polariity as shown in Fig. 1-5, so that this detector can not be
used as it Is.

AUFAW AVIA
VIRVIRVRY,

N

\j

Vs

A

Ol «® means out of phase between magnetic-field and

permeability.

Fig. 1-5

indeterminableness of polarlity is due to change of relative
magnetic permeability us, to the external magnetic field as
shown in Fig. 1-B. u varies according to only strength of ex-
ternal magnetic field and regardless of polarity of external
magnetic field.

u=

B H’S
3 A
u varies with ﬁ B—H
both $ and
N poles
T
f
i\ /' P
/| \ / \
/ N\
7/ L7 ~
[ emfuengun NN o —~——— T e
0 > H
H: Strength of magnetic field
B: Magnetic flux density
wuo: Vacuum magnetic
permeabiiity
/ = -
us= —
uo
8
H

Fig. 1-6




MOTOR CIRCUIT DESCRIPTION

S Pole Detector

As explaned in Fig. 1-3, it is necessary for the detector 10
detect only the S pole of rotor. if a detector shown above is
used, the rotor may rotate in the undersirable direction.

Stator

* A current flows through
SW and polarity of the rotor

Rotor facing surface is set to
(a) N pole.
SW: Switch
B8: Battery

Detector

Repulsive force
Stator a
* A current flows through
; SW and polarity of the rotor
Rotor facing surface is set to
N pole.
(b)

Fig. 1-7

When SW is closed. the polarity of the rotor facing surface is set to N.
This detector responds to N and S equally. so the same outputs are obtained
in the both case of {a) and (b). However. when SW is turned on by means of
an appropreate circuit through which these detector outputs are processed,
the rotor rotates clockwise by 120° in case of (a) and counterclockwise by
B60° in case of (b).

N ote: «° is taken so that the above states (where S or N is just facing the
stator on the top) can be properly detected, because p is not in the
maximum when magnetic field is in the maximum and so it is
necessary to compensate the phase shift mechanically.

Then, a permanent magnet for bias is attached to the
detector to increase the output level for the S pole of rotor
and decrease that for the N. Thus, g is in the maximum at
every peak of magnetic field of the rotor S pole, otherwise ¢
maintaines a constant value which is smaller than the peak
value.

@

——p Movement

{a: Not employ magnet for bias.)

Fig. 1-8A



MOTOR CIRCUIT DESCRIPTION

——— ——

—» H

0] H,

The operating point is
shifted by the amount
of Hi.

Movement

A permanent magnet of
a magnetic field of Hi.

{b: In the case of attaching magnet for bias.)

Fig. 1-8B

To Convert g into Voltage to Obtain Continuous Rotating
Signal

To obtain continuous rotating force, the stator winding to
be energized must be changed in wrn. The voltage con-
verted from u detected is used to battery for a stator wind-
ing. Since the coil impedance varies according to g, voltage
at V out is in proportion to u.

Impedance Z of L is
Z=2xfL

Oscillation voltage: V
Oscillation frequency: f

60 kHz . o—O

Vout

Detector

Fig. 1-9

When the rotor rotates in a state of Fig. 1-10 each output
of detectors is as shown in Fig. 1-11. Continuous rotation is
achieved by connecting these detectors and stator windings
as shown in Fig. 1-12.

1

Stator

L1, 2, 3: Detector
S1, 2, 3: Stator winding

S3 S2

Fig. 1-10

Qne turn

|
L2

ST




MOTOR CIRCUIT DESCRIPTION

Detector output

S2 S3
—— V!

V2

V1 level turns each
transistor ON and
V2 OFF.

* Transistor is employed instead of D in actual circuit.

Fig. 1-12

To Obtain Switching Signal
A circuit 1o obtain switching signal is shown in Fig. 1-13. 60kHZ

According to rotor’s rotation. /

VE / 1
60 kHz oscillation 1 m> FW Q9 is ON at —O0.6V or less.
with Q11

VB ‘ l

/| / V/

+Vce

Pulse width can be
~+Vee 4 selected by this
voltage which is
changed by the

—— —=-ON collector voltage
of Q6.

—OFF
%83
(Stator) To be scaled up.

Q9 ——0ON

Vin

Vin controls Q9, so
that the pulse width
applied to the base
of Q12 is changed.

This signal repeats ONand

OFF according to 60 kiz

from SENSOR oscillato.
OFF

(Countermeasure)

To convert change —]_‘—’—U—I—

of L into voltage. This signal turns Q12
on or off.

N
C306

]
|

%l‘/ Stator winding
|

The signal is integrated bj &
circuit consisting of C307
R308 and C306. then the
integrated signal controls
each stator winding. Rippes
of base current is
eliminated.

Fig. 1-13
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osc]  dineer
These are 180°
_Q\ ol—f out-of-phase and the
Output f output pulses are
across Output across also 180° out-
resistor ; rotor sensor t of-phase.
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MOTOR CIRCUIT DESCRIPTION

Motor Operation of KD-750

The fundamental operation of DC motor is explained in
the previous sections. However, such a motor causes
cockings three times for a rotation and the moment of inertia
of the turntable platter is not enough to eliminate these
cockings. When a turntable platter direct driving motor of
33-1/3 is used, cocking frequency is 1.66 Hz. If the number
of stator windings is increased to 6, the number of rotor
poles is increased to 4 and detectors are placed at 60° inter-
vals, and S1 and S4, S2 and S5, and S3 and S6 are con-
nected in parallel. then the cocking frequency is changed to
3.33 Hz Similarly, when a 30-winding, 20-ple motor is us-
ed. the cocking frequency is 16.66 Hz and so apparent con-
cking disappears. '

X

(2 poles, & windings.)

Fig. 1-14

Braking Effect

The rotating direction is selectable as described in the fun-
damental theory of motor, however, a large torque is required
to rotate a heavy turntable platter. To increase rotating force,
the detecting angle was determined to 120°. To detect
clockwise rotation and S poles. the output voltage of rotor
sensor was designed to be variable. The output is also ob-
tained from the resistor side but results in only a rotating
force of 60°, so that this force is used for braking.

Qutput waveform

I 80 120
N Rotor S
Rotating force | When rotor sensor output
— : is used, a 120° rotating
2 | force is obtained.
7‘[/ 777, N /‘ 7
Stator |
60 2o |
S Rotor N
5 ‘*U When resistor output is
Rotating force ~ used. a 60°, rotating
— force is obtained.
F—@ ‘ The output is used for
7 ’ 1 7 braking.
Stator
Fig. 1-16

In the actual circuit, when pin 10 of IC12 issetto "L", one
side of sensor is AC-grounded so that the rotor sensor output
is used. Otherwise, pin 8 of IC12 is set 1o "L". the resistor
output is used.

“L" state at clockwise

rotation R212 013

“H" state at clockwise

rotation
R211
8 9
<
AC component
grounded.
@ ZZ c206
Clockwise rotation
Py
"H" state at
coturts_terclockmse “L" state at
rotation counterclockwise
rotation
R211

| @\

c208 AC components
grounded

Counterclockwise rotation

Fig. 1-17




MOTOR CIRCUIT DESCRIPTION

What Is the “Quartz-Locked Phase Control” System?

Conventional control system for rotating platters is called
the “Turning Speed Control” system, in which only turning
speed information is fed back to the control circuit. In the
Quartz Phase Locked Loop Control System, phase compo-
nent of rotation is also fed back to the control circuit in addi-
tion to the turning speed information. This new control
system reduces ultra-low variation frequency of rotation
such as drift.

——~———————————=—-— e Control
| |
|
: + Amplifier |
Standard | Angular
voltage |7fD’i Motor | ¢ velocity
V|nI !
| i
[ U —_——l
Feedback

Speed generator

Speed-voitage converter —-l

— 2

Figure 1-18 (b} is a block diagram of the turning-speed
controller. Closed loop gain G1 of the circuit shown in Fig. 1-
18 (b} is described as '

_ M
1+Ma

G1

Vout=VaxXM
Va=Vin—pAVout

(Vout)

Pt (1)

Vin=Va+gvaM
_Vout ___VaM __M
Vin va(l+mM) 1+MB

G

Fig. 1-18b

where M is an object to be controlled, and 8 is a feedback
constant as iliustrated in the figure.

When an amplifier (Gain "A”) is added to the circuit (see
Fig. 1-18 (a)). the closed-loop gain G2 is exporessed as

AM

G2= 7T avB

Assuming that amplifier gain A is infinite, GZ is then

As known from this equation, Vin x 1/8 appears on the
output whatever the variation of M may be.

The KD-750 uses in it an innovative servo system calied
the S-V Servo System utilizing the quartz-lock technology.
This feature greatly improves closed-loop servo system’s
input-output linearity.

Vin —= Vin —

Conventional servo S-V servo

Fig. 1-18¢

Generally, a servo system linearity depends on B vs
angular velocity characteristic. The Vin — 8 curve would be
a 1/ % curve unless using 8 which is reciprocal to 1urning
speed. Since the turning speed is proportional to the speed-
generator frequency, the conventional turntables using
frequency-voltage converters are liabie to suffer from poor
closed-loop linearity. The S-V servo, on the contrast, exhibits
an excellent closed-loop linearity because of its period-
voltage converter.

11
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MOTOR CIRCUIT DESCRIPTION

Speed Control (See P13)

A signal of a frequency in proportion to rotation of the
motor is generated by the detector. This voltage is around
20 mV which is too small for phase comparation. Therefore,
the voltage is amplified with IC1 {uPC1023H) and then
applied to Q1. Q1 generates the clock pulse and 1C2
regurates the clock pulse. The clock pulse is applied to both
IC9 and the lock indicator driver IC. 1C9 generates a signal
compared with the phase lock voltage. After checking the
correct voltage whose phase has been compared and check-
ing the turntable platter for rotation. the indicator is lit on by
the lock indicator driver.

An output signal of FG input to pin 4 of ICY is applied to
the S-V (speed-voltage) sample hold circuit through a couple
of inverters as well as applied to the phase comparator. A S-
V converted voltage is output from pin 7 of IC9 and a phase
comparated signal between FG and the standard oscillator is
output from pin 11 of ICS. The S-V converted voltage and
the phase comparated voltage are applied to 1C10 and then
difference between them and the standard voltage are
applied to pin 6 of IC10 to be compared with the S-V con-
verted voltage again. The compared output is then applied
to pin 12 of IC10 to control the base bias of Q6. so that the
pulse width which determines rotational force of motor can
be controlled. (Refer to the motor section.)

The speed standard voltage is generated with IC5. At 33-
1/3 rpm, pin 8 of ICB is "H" and pin 9is "L". At 45 rpm, pin
8 of ICH is "L and pin 9 is "H".

+Vee

R129
6
IC10 e
5 7
+
7.
45 rpm
Fig. 1-19

33-1/3 rpm
Fig. 1-20

At each speed, voltage at (@ is the speed standard
voltage, which is applied to pin 6 of IC10. Difference
between the standard voltage and the phase and speed
difference is output from pin 7 of IC10.

Quartz Lock IC, SM6415A

SM64 15A consists of a standard oscillator, a 1/4 counter,
a 10 bit programmable counter, a 1/20 or 1/27 counter, a
1/2 counter, a timing generator, a sample hold. period-
voltage converter and a sample hold phase comparator as
shown in Fig. 1-21. Program inputs of Po ~ P7 and
externally programmable and P8 and P9 have been internally

programmed.
Internal programming .
: Maximum program
Product Number input number
P8 P9
AME415A-1 0 0 1~255
SM6415A-1 1 0 256~511
SM6415A-3 ¢} 1 512~767
SM6415A-4 1 1 768~1023
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MOTOR CIRCUIT DESCRIPTION

Relation among the phase comparator input fc, the strobo = (R o
fst and the standard X'tal frequency faw is given as follows. « down K3 ﬂ
; veeQ - < | IR R N A B
— — Loye 1 [ SN U .
fcv_fs‘r _fQ]N >< 4 X N X (2(’0r27) >< 2 Qn(2 14 10 STAGE PROGRAM COUNTER 1/20.1/27) 72
N: Dividing Number of Program Counter, which is deter- o (3 o
mined by program input. {1/566 for KD-750) GENEAOR w6
The phase comparator and the period-voltage converter ron(s oo
AmecE oL
use the sample hold circuit. Timing relation between the
sample pulse and the reset pulse is shown in Fig. 1-22.
020,
Fvs  Fve v PDs  PDs  PDc
Fig. 1-21

frand fs are

BN

_____ made from
R timing
Voo fain generator
1 e

fs
I tsr — |~ tr

11
I — b | :
oL - /R ! : | |
I f | — Reset
X1 | ! I

‘n
<
»
[$2]
I’-"‘HI
—il
&
T
73
w
o
3
=]
@

- t1—= ts

— fo signal is

Q1
FVc |FV
R b
R o—— . i
J FVs
22 ‘ i
Vss
Frequency/voltage converter
Fig. 1-22
Vop )
! |
fCP 1
tr
I -
fC
PD| 8
X4
'_
I fGIN
X3 H i — L

made from fG

I f6 in signal.
PDs| 9 ‘I;DC [11]pD
Reset
>4 PDs
fG O-

@j 1_ Sampie

Vss

Sample-hold phase det.

Fig. 1-23
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MOTOR CIRCUIT DESCRIPTION

Sample Hold Operation

A voltage generated by the FG coil is shaped and applied
to 1C9. IC9 performes phase comparison, phase-voltage
conversion, and frequency-voltage conversion. For these
conversiones, the sample hold circuit is used.

The basic sample hold circuit is shown in Fig. 1-24.

Operation

Let S1 be OPEN and S2 be switched OFF-0ON. C1 has
been charged since S1 is OPEN. Now, if S2 is turned
OFF—ON—-OFF and C1>C3, C3 is charged with the voltage

at point ® . That is, since C3 is small, the voltage at (@ is
held across C3 as it is. Then, when S1 is closed, C1 is dis-
charged through S1 and the circuit is in reset state.

Charged voltage of C3 biases the gate of Q2 immediately
after S2 is turned off and the output is according to the
voltage of the hold time. i

For S-V conversion, a lamp wave and set and reset pulses
are made from the square wave of FG. For phase com-
parison, these signals are made from the standard signal of
X'tal oscillator and the square wave of FG.

Waveform generated
with integrated circuit
of C1 and R1.

¥,

@

)

st ,

t
e e e

——1}
— W\

-

Discharge curren

Vee
The gate voltage of Q1 is equal to
the source voltage because Q1
Voltage at @ operates in source follower.
is transfered . .
by closing S2. Voltage Vc at © is given as
o Ve=Vcc+d
s2 and voltage Vd across R1 is given as
Vd={Vcc+d)—d
c4 Thus, current through R1 is constant

®

because voltage across R1 is always
constant.

]

(
|
|
|
|
|

Reset level j\\ Set

—I[ g GND
' Lamp wave generated Voltage sampled
| with reset level. with set level.

/ /‘:‘—/— “'%-/7'

/

L

- Pulses generated with timing generator

Fig. 1-24
M FG output ——’—L—J—U—] ]_]—ﬂ FG output
ON ——
Analogue switch ti ‘ I “ ﬂ H
OFF Set level (S) Set level
oN 8 .
Analogue switch ~{ 13
OFF Reset level (R) Reset level
_/ e -~ —— @ o o ) va
Waveform 74 /‘
V'
v l———-[ Sampled voltage
Sampled voltage o ‘
o]

When FG output is constant

Fig. 1-25

When FG output is irregular

Fig. 1-26

MOTOR CIRCUIT DESCRIPTION
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KD-750 KiD-750

LOGIC CIRCUIT DESCRIPTION
CRIPTION
LOGIC CIRCUIT DES

ircui . . input and
ith logic cir- Gate C"cmt' it is defined as a circuit which has mDh S
frcuit of KD-750 is configured wi tive The gate circuit is input signal comes out w er
The control circui OT gates and master-slave nega , output terminals and whose ianal meet a certain condition.
cuits. NAND, NOR, Nb| ; ultivibrator IC's are used for cir- input signal and a control signal m
. . -stable m . . i - |
o going trigger, mono _S it diagrams are written in logic sym g
. © . . ince circu ) . re motor “H’ and .
3 S = 2 cuit device. S- ic operation is explained befo Threshold Level, “H ) digital circuit operation.
@ +i . 2 £ rss he basic logic ) ined. | determines dig
o g 2z 2 g » O bols, t ircuit operation are explaine Voltage leve
g € o .- ol i circu
£E £ A WW——g o Se gL 4 ¥ %‘E operation and
El 3 o P o 5 SwE hreshold level
o & & x X £ 5@ o Cg 2 . e Thre!
23 £z o 9 = & 8- T e¢ 285, Logic Circuit . ly three: AND. OR and NOT. H
% = 2. g% ek 53 22 £.¢8 ic logic circuits are only ic circuit are
§ o g2 g3 < & 2 53 =T ¢ The basic log merous numbers of logic
° 35 “ e 0 Z 5 o -~ . nu . CUs-
s § i3 g3 % 53 8= 5 8 iy By combining the§e i be explained in some ways . . as digital wave.
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LOGIC CIRCUIT DESCRIPTION

OR Gate

The output Y is "H'" state when at least one input of A and
Bis"H". An example and the truth table of OR are shown in
Fig. 2-6. Explanation of operation is omitted.

A Input Out-
input

P Output put

B Y A v A B Y

B L L L

H L H

g L H H

{a) Circuit {b} Symbot H|H]|H

(c} Truth table

Fig. 2-6

NOT Gate (Inverter)

When the input A is "H''state, the output Y is "L" state.
Otherwise, when A is "L, Yis "H”. Such an inverter as the
output is the opposite of input is defined as NOT gate. An ex-
ample and the truth table are shown in Fig. 2-7.

+Vee
A represents inversion

of A state
Input Out
put
t A Y

Y=A NOT
Inout Outpu
npu _—
A A Y=A H | L
L |H
(

c) Truth table

{a} Circuit (b) Symbol

Fig. 2-7

NAND Gate

NAND gate is defined as a circuit which outputs "L” state
when all the inputs are “L” state. The logic symbol and the
truth table is shown in Fig. 2-8.

Represents inversion

AT/
Input Y OQutput
[ PUU—

NAND gate symbol output
‘ AND DNOL

Relation of NAND and AND

Out-

Input put

T I r|x»
I T r— @
— I T T

Truth table

Fig. 2-8

NOR Gate

NOR gate is defined as a circuit which outputs "L” state
when at least one input is "H" state. The logic symbol and
the truth table are shown in Fig. 2-8.

Qutput
| 1 A Yp
npu

B - \

Represents inversion

NOR gate symbol

Input Optz
@ A B Y

L L H

L H L

H L L

H H L

Relation of NOR and OR
Truth table

Fig. 2-9

Positive Logic and Negative Logic

The “H" and “L" levels described above are relative levels,
that is, a relative high level is "H" and relative low level is
“L". Such two logical states as ON and OFF {logical 1 and
logical O) are also expressed by "H" and “L”. The positive
logic defines "H" level as "1 and “L" level as "O". Op-
positely, the negative logic defines “H" level as “0" and "L”
level as "1”

AND
AlBI|Y ] AlB|Y
+Vee 1 ) 1 I |
ﬁ E E — Pos_itive i lo 0
iR L logic 0|1 0
L|L]|L 5; slolo
AO—FKI—e¢—o0 Y AlBILY

R

\ ° 0|lofo
8 Negatnve 0 i |
o—KkK— logic | o |
1 I |

A circuit is represented in two ways.

Fig. 2-10

Flip-Flop

Formerly, a mechanically locked button or a relyy circuit
was used to keep operational functions. The KD-150 uses
logic circuits for all operations, so that single towzh is re-
quired to start/stop operation or select revolution number,
33-1/3 or 45 rpm. Because, the flip-flop (FF) mairains the
selected state. In the following sections, types ¢ FF and
their operations are explained.
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LOGIC CIRCUIT DESCRIPTION

What Is Flip-Flop?

FF has two stable states of "H" state and "L" state. If an
input which sets “H" (or L") state is applied, FF is set 1o "H"”
{or “L") state and maintaines the state until an input which

sets “L” {or "H") state is applied.

Types of FF

There are three types of multivibrator: the astable mul-
tivibrator has no stable state and oscillates; the monostable
multivibrator has a stable state and, when triggered, is set to
the unstable state but returns to the stable state after a cer-
tain time; the bistable multivibrator has two stable states
and, when triggered, changes the state in turn. The last one
is called flip-flop because of operation.

(1) BIASTABLE MULTIVIBRATOR or FLIP FLOP

{2) MONOSTABLE MULTIVIBRATOR or ONE SHOT
MULTIVIBRATOR

{3) ASTABLE MULTIVIBRATOR

Type of multivibrator

FF can be configured with inverters as shown in Fig. 2-11.

(b) Two stable states

Fundamental diagram of FF consisting of 2 inverters

Fig. 2-11

The inputs A and B of inverters G1 and G2 are connected
to the output D and C, respectively.

A is"H" Cwill be "L"” state. Since C is connected 10 B,
B will be "L state, so that D will be “H" state. Since D is
connected to A, the input of G1 will be the assumed level,
“H" state. Otherwise, if A is “L" state, D will be "L" state, so
that the input of G1 will be the assumed level.

This circuit has two stable states and can be called FF.
However, it can not be controlled from the outside. A FF to
which control inputs, R and S are added is called RS-FF.

RS-FF

Definition of RS-FF is as follows; consider both S and R in-
put to be "L state, when the S input goes to "'H"’ state, the Q
output will be "H" state. Then when the R input goes to "H”
state, the output will be "L" state.

When the output Q is "H” {or "'L”) the output Q must be
L state {or “H”). Namely the FF has two output signals
one of which is the complement of other. If, however, the
both inputs R and S goes to "H”, the both outputs Q and a
will be set to either “H” or “L" states. (Which state is
selected depends on type of gate to be used.) Therefore,
when RS-FF is used. the set and reset inputs must not be set
1o "H" at a same time.

Input Outt-
Set ] S 1 =0 PUT 1 Note:
input S | R | @ | an: remains its same
® t L [Qn state
®| H L H tr: Q=Q="H" or "L”
Beset R 0 _6 @ L H L
input @| H H %

(b} Truth table

.Definition of RS-FF

QD1 DB B D2
—

Ngh
Eplly

Set input §

Reset input R
Output Q

Output Q k-

Which line is taken is
indeterminate.

Timing chart of RS-FF

Fig. 2-12

Let FF be formed by Cross-Coupling NOR gates. Each
output is connected to an input of the other NOR gate

Input Ou- |
—Q ptt
D a
L L |
H L t .
o—0 L JH |
H H ks

Note: ¥ : Q=0=""L"
Qn: Remain its sane state

{a) Logic diagram of RS-FF.

(b} Truth tatle

Fig. 2-13
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Operation is explained in the following.

1) It is assumed that the inputs A and D have "H". Since
NOR gate outputs "L” when at least one input goes to
“H", both output Q and Q are "L". {This does not meet
the theory.)

2) input A:"H”, input D:"L”
Output Q is "L” since input A is "H". Since output Qis
connected 1o input C, input C is "L". Since input D is
also “L”, output Q is "H".

3} Input AL, input D:"H”
Qutput Q is "L" since input B is "H". Since output Qis
connected to input B, input B is “L". Since input A is
also "L”, output Q is "H".

4) input A: "L, input D:L”

Output Q is determined by input B since input A is "L".
Qutput Q is determined by input C since input D is "L".
if output Q is "H", output Q will be “L". If output Q is
“L”, output Q will be "H”. The FF will remain in its same
state, ie. will not change states.

The inputs are indicated by A~D in the above explana-
tion. A and D correspond to R and S in the truth table of RS-
FF. respectively. Thus, a RS-FF can be made by two NOR
gates.

A Next, let a RS-FF be made by NAND gates. Operation is
explained in the following.

A RS-FF has two inputs of R {Reset) and S (Set). As
shown in the truth table, when both inputs R and S goes to
“H”. Q and Q will remain in its same state. (S means that
the output Q will be "L when the S input goes to "H" . R
means that Q will be "L when the R input goes to "H")
That is, when the both inputs are kept "H", the FF will remain
in its present state. (For NOR. all the outputs are inverted.)

When the S input goes to "L”, output Q will be "H"” and
output Q will be “L”". That is, you can set output Q1to "H' by
setting the S input to "L if necessary. Therefore, Sis called
Set-Input gate.

You can reset the state set with the S input to the original
state by setting the R input to "L". Therefore, the R inputis
called Reset-Input gate.

Q and & must be complemental to each other. However,
when both inputs 5 and R are "L”, outputs Q and Q are both
“H". S and R must not be set to “L” at a same time.

Figure 2-16 shows a RS-FF including control gates
(inverters in this case). The RS-FF part may be particularly
called latch, &

_ Out- Control section Latch
S Set input Input ut | -
Q ! ‘0 _ 1P = ! ’
S s |[RrR | C
= LI | s o—
Reset input s - :
eset inpu _
B 7 —drR 07 Ly H|H
® 0 H H | Qn
o _ Note: % : Q=0="H"
Logic diagram of RS-FF using HAND gate Qn: Remains its same state R o—]

Logic diagram of RS-FF using NAND gate

Fig. 2-14

(b} Truth table

¥ Latch
A latch stores information temporarily and consists of two
2-input gates as shown in Fig. 2-16. Itis a kind of memory.

i NERERIE
S
0 H H hNo'(
I change
H L L H
L H H L
6 L L H* | H*
. 4

(a} NOR

| —Q

(b) FF {c} Truth table

Fig. 2-16

* Change to "H"” state
once, but subsequent
state is determinable.

RST-FF

RST-FF operates as shown in Fig. 2-17. RST-FF has a
clock input T in addition to the S and R inputs and the Q and
Q outputs.

RST-FF does not operate according to the truth ta ble and
remain in its same state even if only R and S signais are
applied. |f changes the state according to the truith table
when a clock pulse is applied to the T input.

Definition of RS-FF tn th=41
Input Qutput
Set input —{S 1 }—Q S [ R |Qn+1
@1 L L Qn
Clock input — T @ H L H
® L [H L
Reset input — R o}—20q @| H H Y

tn: Bit time before clock

tn-1: Bit time after clock

Qn: Remain its same state bfFore clock
¥ %: Indeterminate “H"" or "_"

(a) Symbol
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Timing chart of RST-FF

|20 ® |0
s I T1 [

Reset input R l l

Clock input T ——J—I—JUMMLUL

— &

Output Q —-
Output § -

b

Which line is taken is
determined by before
state.

Which line is taken is
indeterminate.

Fig. 2-17

When a clock pulse is applied to the T input while the S in-
put is “H", the Q output will be "H” and Q be “L". When a
clock pulse is applied while the R input is “"H", the Q output
is set to “L” and G to “H". When a clock pulse is applied
while the R and the S inputs are both “L". RST-FF will remain
its same state. When a clock pulse is applied while both R
and S inputs goes to “H”, the Q and Q outputs are com-
plemental but which state is taken is indeterminate.

RST-FF is configured by adding two NAND gates to RS-
FF.

Considering the S and R inputs of the RS-FF part, a NAND
signal of A and T is applied to the S input and a NAND signal
of the B and T inputs is applied to R. Now, let us consider
what happens when a clock pulse of L™ or "H" is applied to
the T input.

When the T input is L™

Both S and R inputs goes 1o “"H" and both A and B inputs
do not affect the state of RS-FF part. That is, FF will remain
in its present position.

When Tis "H™

The A and B inputs are as well as affect S and R, respec-
tively. Therefore, relation among A, B, Q and Q is as shown
in the truth table of RS-FF and A and B may be called S (set
input) and R (reset input), respectively.

When the state of R changes while T is “H”, Q and Q
change according to the truth table of RS-FF.

When T changes from “L"” to "H™

The R and the S inputs immediately before the change are
input and the Q and G outputs are according to the truth
table.

When T changes from “H” to L™
The state immediately before the change is maintained.

JK-FF

JK-FF has J and K inputs instead of S and R inputs of RST-
FF.

When a clock pulse is applied to the T input while the J in-
put goes to “H”, the Q output will be “H” and Q be "L".
When a clock pulse is applied while the K input is “"H", the Q
output will be “L" and the Q output be “H". When a ciock
pulse is applied while both input J and K are made “L", the
state before the clock is maintained. When a clock pulse is
applied while J and K are both “H"", the state before the clock
is inverted.

tn tn—+1
Input Input Output
J input —J t— 0 J K Qnt1

L L Qn

Clock input — T g H L
) L H L
i ¢}
K input K o] ® " m 5n

Note: tn: Bit time before clock
tn+: Bit time after clock

Qn: Remains its same state
Qn: Changes state before that

(a) Symbol

(b) Truth table

Timing chart of JK-FF

DIO|I0C|® | |D|D|D|D
Input J [__l i |_.._
Input K | L | L—-—
clock imput 4 L LU LT TN [T
Qutput Qn—__
Output Q

L—L— Whick line is taken is determined

by before state.

Fig. 2-19

The state of JK-FF is determinable when clocked while J
and K are both "H", though the state of RST-FF is indeter-
minable when clocked while S and R are both "H".

JK-FF can be configured with RST-FF as shown in Fig. 2-
20.
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S2
) s ) Q J—J 10
S|
T T poaad T—T
RI
R O Q K—d{K 07
R2

Configuration of JK-FF using RST-FF

Fig. 2-20

Assume that Q output is “H" and Q outputis "L". Since Q
must be set to "L and Q to "H” when clocked, "L leve!
must be applied to the S input and "H" level to R input.

Otherwise. since Q output must be set to “H" and Q out-
put to "L when clocked while Q output is "L" and Q output
is "H", "H" level must be applied to the input S and "L" level
to the input R.

To meet the above requirements, two AND gates are con-
nected with RST-FF to feed back the outputs, the outputs Q

and Q, to the set and reset inputs.

Master-Slave FF
The master-slave FF consists of a master FF and a slave
FF as the name indicates.

Master-FF Slave-FF

RST-FF with master-slave

Fig. 2-21

As shown in Fig. 2-21, the clock signal T is applied to the
master FF and the inverted T is applied to the slave FF.

When the input T is “L”, “L" level is applied to the inputs
of G1and G2 of the master FF, so that the master FF's output
will remain in its same state regardless of the inputs of S and
R. And, “"H" level is applied to the inputs of G3 and G4 of the
slave FF, so that the master FF output state is given to the
slave FF and the slave FF operates according to the truth
table of RST-FF.

When the input T is “H", the input state of R and S is given
10 the master FF and the master FF operates according to the
truthtable. However, the slave FF is not given the master FF
output state because “L" level is applied to G3 and G4. so
that the state of slave FF's output will remain in its same
state.

When the input T changes from "L to “H", the master FF
reads the input state of R and S but the slave FF is inhibited
to read the output state of the master FF.

When the input T changes from “H" to "L", the master FF
is inhibited to read the input state of R and S, and the slave
FF is allowed to read the output state of the master FF, that
is, the outputs Q and Q are set according to the truth table at
this time.

In the above explanation, T represent that Q and Q change
when the clock pluse changes from "H” to "L".

IC SN7473 (which is a JK-FF) has a reset input, R. When
this input is set to “L", outputs Q and Q are determined
regardless of any other inputs and in the absence or
presence of a clock pulse.

In the practical circuit, a cpacitor is connected to the reset
input so that 33-1/3 rpm is selected at STOP whenever the
power Is turned on.

|

Charge current

This point keeps “L”
state until cpacitor

is charged up. l
4

R terminal change: L —» H — L

ONpower  OFF power

Fig. 2-22

Edge Trigger

The pulse width of clock input is reduced in the FF circuit
and the input is inhibited immediately after the outputs, the
outputs Q and Q, are set.

RS-FF with edge trigger

Fig. 2-23
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Let the input S be “"H"” and the input R be "L". When the
input T changes from “H" to “L", the waveform of G1 output,
A, is as shown in Fig. 2-23 (b). This waveform is gate-delay-
time behind the input T. A pulse corresponding to the delay
time appears on the G3 output, B. The pulse is given to Gb
to set the output Q to "H"™.

Thus. there are no limitation of width of the clock pulse.
in this example, FF is triggered with an negative-going edge
of the T clock-pulse input, therefore this trigger is called
negative edge trigger.

Clock - o
. Logic Clock Timing to .
Kind of FF Input Symbol Change State Operation
Symbol
Input is read while clock is “L” (thick line) and output
Master Slave i
- ) . T T—T changes according 1o truth table when the clock pulse

(Positive Going Trigger)

starts positive.

Master Slave
(Negative Going Trigger)

-
=i
)

=N

Input is read while clock is “"H" (thick line) and output
changes according to truth table when the clock pulse
starts negative (arrow).

Edge Trigger
(Positive Going Trigger)

When clock pulise starts positive, input is read and
output changes according to truth table.

Edge Trigger
(Negative Going Trigger)

T T

JE 3L

When clock pulse stants negative, input is read and
output changes according to truth table.

Note: Thick lines indicate input reading timing and arrows indicate output changing timing.

< Table 2-1>

One-shot Multivibrator (SN74121)

IC6 and IC7 are used to generate the braking signal.
When the PLAY/STOP buttcn or the 33-1/3 or 45 rpm but-
ton is depressed 10 generate the braking signal, the pulse
width must be determined, because the braking signal may
be generated by change of the input signal. That is, a pulse
of any width must cause a certain output signal of IC6 and 7.

For this purpose, the one-shot multivibrator is used and it
operates according to the truth table in Fig. 2-24.

oV o
Input Output RT
Rext |[Cext
Al A2 B| Q Q Voo NCNGCevt'/Rint NG
RS R NIRRT
L~ H ]
- L H
— - L { L H
M H =
H boH ' 2 ‘3 41151612
I H H
‘ Q0 NC At Az B Q GND
Llmbyu
L=
- /™

Waveform of figure is
generated at the positive
going edge of pulse.

Fig. 2-24

Operation

When a trigger pulse is applied to an input of G1, the out-
put of G1 is setto "H". The output of G1 is connected to the
input of G2 via a time constant circuit consisting of Cr and
RT, so that the input level of G2 changes negative as Cr is
charged. In this period, the output of G2 (K} changes
negative and positive and generats the pulse having pulse
width tp. ‘

+5V  GI,G2: SN7400N

r-—————— 1 i I

Monostable multivibrator using NAND gate

h

input

Fig. 2-25
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Chattering

A mechanical switch does not desirably operate when it is
turned ON/OFF. Bounds of contacts or electric sparks may
be caused.

ON

Switch OFF->ON

OFF

ON

Switch ON-—OQFF

OFF

Chattering

Fig. 2-26

Since KD-750 handles digital signals, chattering may
cause a misoperation. A latch circuit is used for switching 1o

eliminate chattering.
Press/_—\h I '
2 Qutput

—ario
O T b -

Gi

bz

Fig. 2-27

a
Chattering
Unless the contact
contacts with “a”,
RS-FF will not change
state.
- b
1
RS-FF changes state.
Fig. 2-28

When the pushbutton is at “a”, the output is "H”". When
at'b”, the output is “L". When in-between, the FF will re-
main in its same state {e.i. STOP or 33-1/3 rpm position).

LOGIC CIRCUIT OPERATION OF KD-750

Rotation of motor, phase comparison and logic circuit are
described in the previous sections. Now, let us understand
the operation of KD-750, refering the block diagrams, on
page 16.

POWER Switch ON .

When the POWER switch is turned ON, KD-750 is placed
in the STOP condition regardless of PLAY/STOP button posi-
tion. Pin 2 of IC5 forces the turntable 1o be in the STOP con-
dition. The 33-1/3/45 rpm selection is also forced to be in
33-1/3 rpm (by pin 6 of ICH).

PLAY

In 33-1/3 rpm condition, when the PLAY button 18
depressed, a pulse without CHATTERING is applied to pin 1
of IC5, master slave FF. The output Q is connected to pin 13
of IC15 and pin 9 of IC17. The IC15 is used to generate the
braking signal when the rotation selection is changed from
45 rpm to 33-1/3 rpm. The IC17 lights the lock indicator
on. The output Q is used to judge PLAY/STOP condition.

The other output Q is connected to pin 2 of IC15, pin 5 of
IC6, and pin 9 of 1C4. The signal applied to IC15 is the
signal deciding rotational direction and the signal applied to
IC4 is used for the motor driving signal.

Level discussion is as follows. When the negative-going
edge occures as snown in Fig. 2-29. the output Q of ICH
goes 1o “H" state and Q to "L” state.

Negative geing pulse

I

Input T

_~_J——H
—Q Output Q oo L
S I

L

Fig. 2-29

The output Q of iC5 is connected to pin 13 of IC15, so
that an input of IC16 is “H”. The other input pin 12 of IC15
is “L” when turntable is set to 33-1/3 rpm. The output 11 of
IC16 willbe "H" and isconnectedto pin 5 of IC15. The output
Q of IC5 is also connected to pin 9 of IC17, so thatan input
of IC17 is "H”". The other input, pin 10 of 1C17, isprovided
with the S-V signal. When the pin 10 of IC17 goes to "H",
the output, pin 8 of IC17 is set to "L”. This "L" level is
applied to pin 12 of IC8. Pin 11 of IC8 is applied to when
the FG output and the standard signals are phase-focked.
Then, Q4 and 5 are turned ON and OFF repeatedly. Thus, the
indicator seems to be lit on. If the FG signal and the stan-
dard signal are not perfectly locked, unsettled pu!ses are ap-
plied to pin 11 of IC11, so that the indicator lights on and off.
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LOGIC CIRCUIT DESCRIPTION

The output Q of IC5 is connected to pin 2 of IC15. Pin 1
of IC15 is given the output Q of IC6. Since IC6 changes
state with a positive going edge, Q maintains “L” even if a
negative going edge is given to pin 5. Therefore, pin 3 of
IC15 is setto “"H". Sincepin 3 of IC15is "H", the output pin
6 is set to "L". Then, pin 10 of IC15 is "L", so that pin 8 is
set to "H”. The output signal of pin 8 of IC15 is divided to
three circuits.

One is given to the motor driving circuit as normal rotation
signal. Other one is used as reversing signal of rotation for
braking. The last one is used to direct whether the motor
rotates or stops.

“H" level from pin 8 of IC15 is given to pin 11 of IC12 so
that a clockwise rotation signal is obtained. The reverse rota-
tion circuit is given "L level through an inverter so that
motor rotation is free direction. Since pin 9 of IC4 is "H" and
pin10is "L”, pin 8is “H". This "H" level is inverted and then
used to start the motor. Thus, the motor starts to rotate
clockwise.

33-1/3 rpm

When the power is turned ON, pin 9 and pin 8 are set to
“L" and "H”, respectively, regardless of input signal to pin 5.
Pin 9 output of IC5 is applied to the base of Q2 via a diode.

The output is also applied to IC4 and IC8 to judge turn
speed whether turntable platter is poor speed or not.

Since pin 9 output is “L", the diode is forward-biased and
Q2 is cut off.

The other output, Q, of pin 8 of IC5 is applied to 1C7 and is
also given to the base of Q3 via a diode.

Since pin 8 output is “"H", the output Q of IC7 is’L". This
“L” signal is applied to pin 12 of IC15 and the resulted out-
put is used for the pin 5 input of IC15 described in
paragraph, PLAY. The diode connected to the base of Q3 is
reverse-biased, so that Q3 is ON. A resistor connected to the
emitter of Q3 and a capacitor of 100 uF across pin 10 and
pin 11 of IC7 determine the width of pulse for prevent
reverse rotation.

Value of resistor connected to the emitter of Q2 is different
from that of Q3 because the braking time for 45 rpm must be
different from that for 33-1/3 rpm.

An analogue signal from the S-V converter is applied to
pin 8 of IC16. There are 5 outputs on IC16. These output
levels are as shown in Table 2-2.

33'/3rpm 45 rpm
Q! L L
Q2 L L
Q3 L H
Q4 H H
Q5 H H
600~800m Vv |400~600m V

< Table 2-2> Outputievel of IC16

On 33-1/3 rpm, Q3 is “L", so that pin 1 and 2 of IC4 are
both “L”. Since pin 3 of IC4 is "H", pin 8 of IC8 and pin 4 of
IC4 are “H”. Pin 8 and 9 are "H" and "L" respectively.
Therefore, pin 10 of 1C8 is “L". Since pin 12 and 13 of IC4
are both "L, pin 11 is "H”. This "H" level is inverted and
then applied to pin 2 of IC8.

Since pin 4 and 5 of IC4 are both “"H”", pin 6 is "L". When
pin 5 and 6 of IC8 are both “’L"”, pin 4 is "H". This "H" level
is applied to pin 3 of IC8. When pin 2 of IC8is “L" and pin 3
is "H”, pin Tis "L". Pin 12 and 13 of IC17 are connected to
pin 1 of IC8, so that pin 11 of IC17 is “"H"”, then pin 10 of
IC17 is "H". When pin 9 and 10 of IC17 are both "H", pin 8
is “L". This output of pin 8 is used for lock indicator as
shown in the previous section.

45 rpm

When speed selector is changed from 33-1/3 rpm to 45
rpm. a pulse without chattering is applied to pin 5 of IC5,
then IC5 changes state as Q is "H" and Qis "L". "H" level of
Q turns Q2 ON to change the pulse width for braking. The
output Q is also applied to IC4 and IC8 to indicate that turn
speed is changed to 45 rpm.

“L" level of Q cuts Q3 OFF. It is also applied to pin 5 of
IC7 to maintain the output Q of IC7 "L".

On 45 rpm, the output Q3 of IC16 is “H", so that pin 1
and 2 of IC4 are both "H'"". Therefore, pin 8 and pin 9 of IC8
are both “"L” and pin 10 is "H”. Then, pin 12 and 13 of IC4
are both "H” and pin 111is "L". This “L" level is inverted and
then applied to pin 2 of IC8.

Since pin 4 of IC4 is "L and pin 5 is "H", pin 6 is "H".
Since pin 5 and 6 of IC8 are both "H"”, pin 4 is "L". This "L”
level is applied to pin 3 of IC8.

Since pin 2 of IC8 is “"H" and pin 3 is "L", pin 1is "L".
This "L signal operates the indicator circuit in the same way
as 33-1/3 rpm.

45 rpm to 33-1/3 rpm

When turn speed changes from 45 rpm to 33-1/3 rpm. a
pulse is applied to pin 5 of ICB, and Q changes from "H" to
“L" and Q from "L” to "H".

The output Q turns Q2 from ON to OFF so that the pulse
width for braking at time when power switch is pressed to
stop condition. The pin 9 output is also applied to IC4 and
IC8 to indicate change of turn speed.

The pin 8 output of IC5 is applied to pin 5 of IC7. When
the positive-going edge occures, IC7 is triggered and outputs
a putse of a time determined by 33 uF and 33 kQ for braking
signal.

Pin 12 of IC15 changes from "L to "H'", then pins 12 and
13 of IC15 are both “H” and pin 11 is "L". Since pin 5 is
“L”, pin 6 of IC15is "H". Then, pin 9 and pin 10 of IC15 are
both "H" and pin 8 is “L”. This “L" signal directs
counterclockwise rotation of the motor.



LOGIC CIRCUIT DESCRIPTION

STOP
When STOP button is pressed to stop the turning of turn-
table platter, a puise is applied 10 pin 1 of ICB, and Q
changes negative-going signal and Q positive-going signal.
Qis applied to pin 9 of IC17 to turn the lock indicator off.
Qis applied to pin 9 of IC4. Qs also applied to IC15 and
IC6. IC6 generates a certain width of pulse (determined by
100 uF and either of emitter resistors of Q2 or Q3).

Since pin 2 of IC151s "H”, the output is determined by the
pin 1 input of IC15. Pin 1 of IC15 changes as Lo THT -
UL

When the STOP button is depressed, that is, the output Q
of IC6 changes from "L to “H", pin 3 of IC15 is setto UL
Then, pin 4 of IC15 is "L" and pin & of IC15 is “H", so that
pin 6 of IC15 is "H". Since pin 10 and pin 9 of IC15 are
both “H”, pin 8 of IC15 is “L". Thus. the counterclockwise
rotation signal is generated. Since pin 9 and pin 10 of IC4
are both “L”, pin 8 of IC4 is “"H". This "H" level is inverted
and directs rotation. That is. the motor intends to rotate
reversely for braking.

When the output Q of IC6 returns to "L, pin 30oflIC1bis
setto “H”. Since pin 4 and pin 5 of IC15 are both "H”, pin 6
is “L". Since pin 8 and pin 10 of IC15 are both "L, pin 8 of
IC15 is "“H”. Thus, the clockwise rotation signal is
generated. Since pin 10 and pin 9 of IC4 are both “"H", pin 8
of IC4is “L" and pin 6 of IC11is "H". Thus, the STOP signal
is generated and the motor stops.

Others

The turntable does not rotate reversely even if the STOP
button is depressed while the turntable is forced to stop by
hand on PLAY operation. When the turntable is stopped on
PLAY operation, pin 9 of IC15 is set to "L" and the STOP
signal is generated to stop the motor.

BRAKE CIRCUIT

The PLAY/STOP switching and the 33-1/3 (rpm)/45
(rpm) speed switching work with a feather touch. The lock
indicator circuit is provided.

PLAY/STOP button SPEED button

One depression of button
reverses FF output state.

One depression of
button reverses FF FF.
output state.

33 prm is set at power
ON.

Switching of
F.F signal generating
time.

FF output 45 to 33

H-33 rpm
L—-45 rpm

STOP is set at
power ON.

PLAY to

STOP to STOP

PLAY FF output Brake signal
H-PLAY generation
L-STOP

Brake signal
generation

Motor driving
circuit is
turned ON.

STOP state?

Motor speed
is more than
15 rpm.

YES \

Rotation is
determined to
clockwise

/

Motor rotates reversely
according to brake
signal.
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TONEARM DESCRIPTION

TONEARM

Two big problems on tonearm are tonearm resonance
curve and partial resonance caused by lack of stiffness of
components.

Tonearm Resonance

A basic equivalent circuit of tonearm for a low frequency
range is as shown in Fig. 3-1. This equivalent circuit
resonates at fo:

1 S a 1
f.= -
Vo: Velocity amplitude of record groove.
Zm: Mechanical impedance in view of stylus.

Sa. ra:  Equivalent stiffness and resistance of support of
vibration system.

mt: Equivalent mass of tonearm included cartridge.

rt: Equivalent resistance of tonearm fulcrum.

Equivalent circuit of pickup in low freq.

Fig. 3-1
This resonance is the tonearm resonance. Q indicating
sharpness of resonance peak is given as;

_ 27 emt

ra+rt

Q

Generally, it is said that fo should be in 7 ~ 12 Hz, so that
noise caused by bend of disk and the turn of the motor is
eliminated. Frequency characteristics and mechanical im-
pedance characteristics in the case where Ca, mt and Q are
changed are shown in Fig. 3-3 10 3-5.

Disk
OrTTTT 1 1 1T
0dB | lem/sPeak veloc:tyda’_mplitude
z -2
=
° —_
& a0 pddN
° R Disk A
z NN
g O
\ Xyl Ver.
o . —=p ;
= A Disk B ’
g PR e ,
o \1--;\ Hov.
0 ;
eo ] |
60

4 6 810 2 4 6 8100
f (H2)

Frequency vs bent disk

Fig. 3-2

In Fig. 3-3, variation of Ca corresponds to replace car-
tridge. When value of Ca is large, the cartridge is a high
compliance one. When value of Ca is small, a low com-
pliance one. As known from eq. (1). tonearm resonance fo
decreases as the value of Ca increases.
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Frequency characteristic when changing the value of Ca.
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Mechanical impedance when changing the value of Ca.

Fig. 3-3
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In Fig. 3-4, variation of mt corresponds to change of
equivalent mass of tonearm. For tonearm such as an univer-
sal tonearm which uses uncertain cartridge, if the value of
both mt and Ca are large. fo decreases too much and inter-
modulation distortion caused by bent and eccentricity disk
may occur. The value of mt must be selected so that fo is 7
~ 12 Hz for all cartridges to be used.

20 |
lp2mt
i0 mtT;
X <7mt
o 0 NS
=
o A
c
g —1o
: A T
o / 2rx/mtCa
—30
4 68 0.1 2 4681 2 4

Frequency (7{))

Resonance frequency vs peak when changing the value of mt.

6 L2 it [G=2.82)
4 T T 1717 Hl_1
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| ) L 1/2 mt (Q=1.41)
! _ R
6
! i
2T fom o 3
01 2mimt Ca N
8
6
4
2

4 680.12 4681 2 46810

Frequency (]/5)
Mechanical when changing the value of mt.

Fig. 3-4

Characteristics in the case where Q is chahged are shown
in Fig. 3-5. If acartridge and a tonearm to be used are deter-
mined, change of Q corresponds to variation of rt {(equivalent
resistance of fulcrum of the tonearm. The value of mt, Ca,
andra in eq. (1) and eq. (2) are determined. A large increase
of rtresult in decrease of Q of resonance peak but frequency
characteristic at fo or less falls down gradually and
mechanical impedance increases. This is undesirable
because bent and eccentric disk will be reproduced.

Tonearm, TA-71 which is used in KD-750, was designed
to have an equivalent mass of 22g when a cartridge having
6g weight is attached, so that tonearm resonance, fo. will be
within 7 ~ 12 Hz even if any cartridge is attached. And, Q of
resonance peak can be decreased by means of the flexible
stand-off decoupling system described in the following, so
that the stylus traces a groove on a record without affects of
bend or eccentricity.

20 ’
5
10 / 2|
B L 0.5
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Frequency (i)
fo
Q vs mechanical impedance

Fig. 3-5

Partial Resonance

There may be a play between a shell and the Tonearm or
between a shell and a cartridge, and stiffness of such compo-
nent as shell and pipe may be lacked since a shellof an un-
iversal tonearm such as TA-71 is removable. Thess playsor
fack of stiffness result in a dip of frequency characteristic
curve. This dip is called “partial resonance”. An equivalent
circuit is shown in Fig. 3-6. If no “partial resonance” occurs,
the curve will agree with Fig. 3-1.

ml ~ mn-I mr

Vo: Velocity amplitude of record groove.
Zm: Mechanical impedance in view of stylug
Sa, ra: Equivalent stiffness and resistance of support of

vibration system.
rt: Equivalent resistance of tonearm fulcrun,
Equivalent mass in view of stylus until stiuss bar oc-
curs partial resonance.
S1~8n-2+r1 ~-2: Equivalent resistance and stiffness o f partial
resonance section.
mn: Equivalent mass of back of tonearm fulram.
Sn-1ern-1: Equivalent stiffness and resistance lofr partial
resonance of back of tonearm fulcrum.

ml~mn-1:

Fig. 3-6
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TONEARM DESCRIPTION

Flexible Stand-off Decoupling Tonearm

A conventional weight attaching method is shown in Fig.
3-7. The weight shaft and weight correspond to mt2 in Fig.
3-8 and the dumper corresponds to rceSc. Since Sc cannot
be decreased by this method, a partial resonance. is
around 50 ~ 150 Hz. No large dip of freguency
characteristic curve appears since rc is large, however dips
affect cross-talk characteristic and etc. If dips appear, tran-
sient characteristic becomes worse, so that tone quality
becomes worse and enough effect for howling can not be ob-

tained.

Weight
Damper \ €9

/ Weight shaft

g +}77~ —
L
i oy iy Yy
/ g////,/ o _47; ST,

7
Tonearm fulcrum / \

Pipe holder Screw Washer

Conventional tonearm

Stopper Weight

Damper Weight shaft
/

Pipe

J

[ s 7,
I N

T
NI

Tonearm
filcrum
Pipe holder | NN
Suspension wire
TA-71
Fig. 3-7
Vo mt; mt;
L 23N Sy
ra
rt
Sa _[ §
Vo: Velocity amplitude of record groove.
Zm: Mechanical impedance in view of stylus.
Sa. ra Equivalent stiffness and resistance of support of vibration system.
rt: Equivalent resistance of tonearm fulcrum.
mtl: Equivalent mass of tonearm except weight.
mt2: Equivalent mass of weight.
Sc.rc: Equivalent stiffness and resistance of weight coupling.

Fig. 3-8
28

The coupling system is employed to decrease Sc extreme-
ly, lower a partial resonance, beyond audible frequency
range so that it agrees with the tonearm resonance, and
decrease Q of resonance peak utilizing phase difference.

in TA-71, a piano wire of a high elasticity is used for
suspension wire, which acts as Sc in Fig. 3-8. And, butyl
rubber of a high equivalent resistance is used for dumper,
which acts as rc.

Data by observation on TA-71 are shown in Fig. 3-9
where peaks of resonance are suppressed. These curves
well represent features of the flexible coupling tonearm.
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Bearing

TA-71 uses an angular contact bearing for vertical support

and a radial bearing for horizontal support.

products are shown in Table 3-1 and 3-2. Circularness and
race roughness of radial bearing are shown in Fig. 3-10 ~

Compared data between TA-7 1 and the conventional our 3-12.
RADIAL BEARING
Circularness (u) Race roughness
Sample
R
No. Inner- | Outer _neee Inside Outside
diameter | diameter Inside Outside
1 2.0 1.0 1.5 09 1.15u Rmax 0.6u Rmax
Conven- 2 2.2 1.0 0.9 0.8 1.4 0.85
tional
3 1.2 1.0 1.0 0.5 0.8 1.4
1 0.5 0.3 0.4 0.4 0.17 0.15
TA-71 2 0.7 0.6 0.5 0.4 0.12 012
3 0.8 0.3 0.5 0.4 0.15 020
< Table 3-1 >

Angular contact bearing (u)

Conventional TA-71

Sam>
ple

1 0.16~0.18 0.11~0.12

2 0.2~0.21% 0.08~0.09

3 0.14~0.15 0.12~0.13

4 0.18~0.19 0.12~0.13

< Table 3-2>

As known from these tables and figures, bearings are
super precision types, so that operation is smoothed. the
supporting point does not shift, traceability is improved and
partial resonance is suppressed.
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Inner diameter

Inner race

TONEARM DESCRIPTION

Inner diameter QOuter diameter
. Inner race
Outer diameter

Inner diameter Quter race

Outer race
Inner race

Fig. 3-10 Circularness for conventional radial bearing

Outer diameter

Quter race

Fig. 3-11 Circularness for TA-71 radial bearing
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Conventional inner race

0.1 u/div.

inner race

T

T

HA.“M -y

ERE
1

TIT 11T
4. Ei.::A

Tonearm base

The conventional tonearm bases lack mechanical strength
and fixing strength for tonearm. Therefore, if mechanical im-
pedance of tonearm base seen from the tonearm supporting
point is small, supporting point shift is liable to occur. As a

Surface roughness of race

result, partial resonance generated worsens transient
characteristic.

= siss

20 50 100 200 500 1000 2000 5000 10000 20000 (Hz)

Fig. 3-13 Conventional tonearm base

for conventional and TA-71

KD-750 uses a collet chuck type tonearm base ta ncrease
mechanical impedance. Thus, the fonearm is securely fixed
and supporting point shift is prevented.

Frequency characteristic of a conventional tonearm base
is shown in Fig. 3-13. That of the coliet chuck type tonearm
base of KD-750'is shown in Fig. 3-14, where a partial
resonance at 300 Hz is well suppressed.

L]

¥

il

20 50 100 200 500 1000 2000 5000 D000 20000

(H2)

Fig. 3-14 KD-750 tonearm base
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TONEARM DESCRIPTION/HEAD SHELL

PICK-UP LEAD WIRE

The internal lead wires used in TA-71 are a low resistance,
a low capacitance, and a low cross-talk wires as shown in
Fig. 3-15. Comparison between this wire and a conventional
vinyl wire is shown in Table 3-3.

¢0.45
Conventional
product
Vynel
¢0.05 bare copper lead x 7
TA-7I1
¢0.05 copper lead covered with
polyurethane x 8
Fig. 3-15
Conventional TA-71
Resistance 0.36Q/282 mm |0.17302/282 mm

Capacitance between| 4 4 ¢ oe /589 mm|7.17 pF/282 mm
wires in the air.

Capacitance beween| 4o 5 c/589 mm [13.49 pF/282 mm

wires in pipe.

< Table 3-3>

HEAD SHELL

It has been said that the head shell affects tone quality.
Because, the motor and the tonearm was improved and
affect of head shell on tone quality has been closed up. The
head shell of KD-750 was designed to meet these re-
quirements.

Quality of Material for Head Shell

Materials for head shell is roundly divided into the follow-
ing 6:

1) Plastics

2) Die Casting Aluminum

3) Molien Metal Forged Aluminum

4) Aluminum

5) Carbon Fiber

6) Magnesium

32

Among these, magnesium has a low specific gravity of 0.6
and a large mechanical strength compared to aluminum and
has a better molding characteristic than carbon fiber.

The most fundamental requirement for head shell is
mechanical strength. If mechanical strength is small, partial
resonance will occur as shown in Fig. 3-16. It is also re-
quired to shift natural vibration frequency beyond audible
frequency range.

A bar shown in Fig. 3-17 is assumed. Resonance fre-
quency of the rod is given as follows.

Al Elg
2r e’ rA

f .............................. (4)

Bar length

Natural vibration of bar

Dimensionless coefficient decided by vibration system and a/b
Young's modulus

981 cm/S

Poisson’s ratio

Weight of unit volume

S @ mA Thee

f isincreased by making El, which represents mechanical
strength, larger. To increase mechanical strength of head
shell whose weight is limited, the conventional of head shell
must be considered.

h
30 /H\\ Partial resonance
/ \_._,\*\\\ r\_\'_
20 if )
e |
S IRLTMAnY
MmN
. i1} “N“

5 10 20 50 100 (Hz)

Fig. 3-17



HEAD SHELL

The conventional head shell used in KD-750 is shown in
Fig 3-18. Massdistribution is shownin Fig. 3-19. Asshown
in the figures, the base part is thick, and the top is Iigh{ened
and formed as T shape to increase mechanical strength.

{See Fig. 3-20.)
T shaped
AN ——— A
~N
— \
— Light weight at top
Strength at bottom
Fig. 3-18
Mass
Length of head shel!
Fig. 3-19 1deal mass distribution

The headshell of KD-750 keeps fitting strength of car-
tridge as shown above. ) )

Cartridge fixing strength also must be considered. For the
shell of KD-750, the fixing strength is increased by making
the finger thick.

[ |
X J /J X Finger
}/ L LI/ Head shell
il
| [aJd
I Cartridge

(KD-750}

Head shell

Cartridge

(Conventional)

-Gold-plated

Gold-plated

1 mm pitch scale
{for overhang)

| D

4l

| D

0N

Fig. 3-20

One of factors determining mechanical strength is flexural
rigidity. Equation is given as follows.

R=EI
.
% o
' E: Young's modulus
v, b B Second moment of area
/ : R: Flexural rigidity
he
Fig. 3-21a

At this time,

I =—Ili(b1h?+bzhg)

To increase “flexural rigidity” R, second moment of area
must be increased. '

That is, for the below forms of a and b, when £:1=£€., and
sectional areas and materials are same, b is strongerthan a.

el Zl

-

77777720 v
(a) (b)

Fig. 3-21b
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AUDIO CORD/TURNTABLE SHEET

AUDIO CABLE (OUTPUT CABLE)

Specifications of the output cable are shown in Table 3-4.

0.23 Q/m max (20°C)
0.035 O/m max

Conductor Resistance:

Shielding Wire Resistance:

Capacitance between Conductor
and Shielding Wire:

Insulation Resistance between
Conductor and Shielding Wire: 40 MQ/m min

Dielectric Strength Test: ACBO0V for 1 min

Earth Lead Resistance: 0.073 @/m max

50 pF/m or less

< Table 3-4>

Pin form of a former BP connector is shown in Fig. 3-22.

Such a pin is liable to slip out and contact resistance is ready
to increase.

Our newly developed connector is improved in slipping-

out and contact resistance, which is shown in Fig. 3-23.

- _ 3

7 7

Fig. 3-22

f
o C x 3
:i -:-/ // A \Gold-plated
Fig. 3-23

TURNTABLE SHEET

A table sheet is used for the following purposes.

1) to protect a record

2) to prevent a record slipping

3) to prevent vibration

Quality of material and structure greatly affect 2) and 3)
above. For KD-750. 2) slip is prevented by flatting the sur-
face of table sheet and 3) vibration is prevented by selecting
material and by means of Heimholtz's theory.

Quality of Material for Turntable Sheet

Most of commercially available turntable sheet are made

of,

1) natural rubber,

2) SBR

3) butyl rubber.

Requirements for quality of material are as follows.

1) shock absorption

2) vibration absorption

3) noise absorption

4) slip resistance

5) air permeability

6} weather proofing

7) thermal stability
For KD-750, materials and blending ratio were deter-
mined to be optimum.

Among these requirements, vibration absorption and slip
resistance especially affect tone quality. If slip resistance is
low. sound will be faded. Vibration absorption for each
material is shown in Fig. 3-24. Difference of materials is
cleared at resonance point of each material {natural vibration
frequency of rubber is Low) but there is little difference
among materials at a high frequency. Thus, no special effect
is expected even if material is selected. To improve vibration
absorption at high frequency range, KD-750 utilizes a
Helmholtz's resonator for the table sheet.

20
Na;ual rubber
o ] EPDM
5 ik
AN sBR
FAR S

/ \ ™~Butyl rubbe

i

Transfer ratio
e

0.5 el
SIgy
S
0.1
0 0.5 | 1.5 2 2.5

. . . )
Vibration ratic ——
wo

Fig. 3-24 Absorbability for vibration



TURNTABLE SHEET

Requirements of Vibration Absorption at High Frequency
Range

A record is in complicated motion on a turntable sheet.
Partial resonance occurs at high frequency range and deflec-
tion resonance occurs at low frequency range. These
resonances are very complexed and affected by setting con-
ditions of record.

When a record is set on a turntable, states shown in Fig.
3-25 ~ 3-27 may occur. Resonance frequency (deflection
vibration frequency) of record on each setting condition is
given as follows.

2 h Eg ------------------
4ra® Vv 3(1—6%)r s

A . non-dimensional coefficient determined by setting con-
dition and vibration mode
thickness

radiua of record

elastic coefficient of record (3 x 10" dyne/cm?)
Poisson’s ratio (0.45)

r . weight of unit volume (1.3 g/cm?)

For Fig. 3-25. fo=10 Hz. For Fig. 3-26, fo=30 Hz.
From these, it is known that the lowest resonance frequency
of record is from very low. And. resonance characteristic is
very broad compared to the metal. in a condition of Fig. 3-
27. little deflection resonance occurs but partial resonance
due to acoustic pressure occurs. This resonance can not be
indicated by a lot of equation because there are many un-
specific setting conditions of table sheet, air layer and
record. It is considered that partial resonance occurs at a
frequency higher than 3 kHz. A record on a turntable is con-
sidered to be on an air layer at high frequency range. Vibra-
tion of this air layer caused by partial resonance must be ab-
sorbed. Thus, Helmholtz's theory is applied.

fa=A

% m e T

Disk

Turntable sheet

'
]
<

Turntable platter

%r

L

| |

Fig. 3-25 Shaft section settled

Label section settled

Fig. 3-26

Fig. 3-27 Whole settled

HELMHOLTZ'S RESONATOR

Helmholtz's resonator is also called whisky bottle
resonator, and angular frequency is represented by eq. (6}
and eq. (7).

V: acoustic velocity
Vo: volume of cavity
area of neck
length of neck
wo: angular frequency of resonator
From eqg. (B), an experimental equation is given as

PR A s — .
2z VVv.(e +0.8d) T (

R,

/)
il

Resonator
Fig. 3-28
10
T
e
b
100 1000 10000

Frequency vs amplitude

Fig. 3-29
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TURNTABLE SHEET

{Refer to Fig. 3-29. Resonance Characteristic) g, is,

A condition where a record is on a Hel-sheet (a sheet to 0,=0.2—1.5Xtanf  tan8=30" =0.00872686
W.thh‘ Helmhqltz s theorem is a.pplled) is shown in Fig. 3—30. The length is given as
Vibration of air caused by partial resonance of record is ab- Then
sorbed”n;oxst effscnv.ely with a caw;[y including a big hqli a;d ¢, =02—1.5x0.00873=0.1869
aAbsma. ?e when its resonance frequency agrees with the 0.,=02—32x000873=0.1721
vibration frequency: _ ¢.,=02-49x000873%0.1572

£, =02--66x0.00873=0.1424
£ :=02—83x000873=0.1267
From eq. (7). resonance frequency, fn. is given as

= 34000 a u , 8)
Turntable T T /v +0.84) -

sheet
where
Tar="x0.15°=0.01767
a= -d'= .157°=0.
4 Ty e
Fig. 3-30 V= ZD"'h=§><0.7’><0.4=0.15386cm"

Resonance frequency of the Hel-sheet was determined to
3.b KHz. Actual effective range of partical resonance of “ ’Qn 040,84 | V (0n40.80) a 2 "
record is considered to be over 1000 ~ 10 kHz. Increase of (em) V{en+0.84) |/ V(en+0.8d)
number of holes results in widening range of resonance. ® lo.1ses | 0.3068 | 0.0472 0.3744 0.6119 81125
This is because partial resonance characteristic is broad. 01721 | 02971 0 044s 03935 0617 139050

The reason why resonance frequency was determined to
3.5 kHz is that the most of partial resonances of record were © |oism2 ) o.mm 0.0426 0.4148 0.6440 3484, %
observed above 3 kHz by experiments. © [0.1424 | 0.2624 0.0404 0.4374 0.6614 3579.12

® |0.1276 | 0.2476 0.0381 0.4638 0.6816 3685.18

Distribution of Resonance Points by Equation

The Hel-sheet cants up by 30" toward center. Therefore,
lengths of neck are different according to the distance from Ease of resonating is indicated by amplitude ratio, 7.
the center. Let lengths of neck be £1, £2, 23, £4 and 5. )

. a
respectively. T __v-ﬁ(vf)_f‘_a_o ........... s (9)
Sn
- | ! + of No. 1 hole is calculated and shown in the following
i wd
— e ? table.
/6 Wn W% able
32 49

15
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TURNTABLE SHEET

f f\? fy a
Rl o L e I B
100 0.0302 |0.000912] 0.99909 1.0009 1.0018
500 0.1510 |0.02280 | 0.97720 1.0233 1.0471
1000 0.3020 [0.091204| 0.90800 1.10036] 1.2108
1500 0.4530 [0.20521 | 0.79479 1.2582 1.5831
2000 0.6040 |0.36482 | 0.63518 1.5744 2.4787
2200 0.6644 10.44143 | 0.55857 1.7903 3.2052
2400 0.7248 |0.52533 | 0.47467 2.1067 4.4382
2600 0.7852 |0.61654 | 0.38346 2.6078 6.8006
2800 0.8456 [0.71504 | 0.28496 3.4569 | 11.9501
3000 0.9060 |0.82084 | 0.19716 5.0720 | 25.7252
3200 0.9664 |0.93393 | 0.06607 | 15.1355 |229.0834

3250 0.9815 |0.96335 | 0.03665 | 27.2851
3311.25(1.0000 {1.00000 [ 0.00 [es)

3350 1.01770 {1.02354 | 0.02354 | 42.4801

3400 1.0268 [1.05432 | 0.05432 | 18.4094 |338.9060
3600 1.0872 [1.18200 | 0.18200 5.4945 | 30.1895
3800 1.1476 |1.31699 | 0.31699 3.1546 9.9515
4000 1.2080 |1.45926 | 0.45926 2.1774 4.7410
4200 1.2684 [1.60883 | 0.60883 1.6425 2.6978
4400 1.3288 |1.76571 | 0.76571 1.3059 1.7053
4600 1.3892 [1.92988 | 0.92988 1.0754 1.1565
4800 1.4496 12.10134 |1.10134 0.9079 0.8243
5000 1.5100 [2.28010 | 1.12801 0.8865 0.7885
5200 1.5704 |2.46616 | 1.46616 0.6821 0.4653
5400 1.6308 [2.65951 | 1.65951 0.6026 0.36313
5600 1.6912 [2.86016 | 1.86016 0.5375 0.28991
5800 1.7516 |3.06810 | 2.06810 0.4835 0.2338
6000 1.8120 |3.28334 | 2.28334 0.4379 0.1918
8000 2.4160 |5.8371 4.8371 0.2061 0.04772
10000 3.0200 19.1204 8.1204 0.1234 0.01515

As shown in the above table, resonance frequency dis-
tributes over 3300 ~ 3700 Hz, but it is considered that
resonance frequency will distribute over 1000 ~ 1000 Hz if
a little effect around =1 is obtained.

ag is the amplitude at resonance. If itis "1", the energy
conversion ratio for 1 cycle at a=1r x 1 is in proportion to a%
AW=rneKa’f
=Qa 2f .................................... (10)
where

e . loss coefficient
K : spring constant

Where Q=reK Let Q=1, then the following table is
obtained.

f al AW
100 1.0018 100.18
500 1.0471 523.55
1000 1.2108 1.210.80
1500 1.5831 2.374.65
2000 2.4787 4.957.40
2200 3.2052 7.051.44
2400 4.4382 10.651.68
2600 6.8006 17.681.56
2800 11.9501 33.460.28

3000 25.7252 77.175.60
3200 229.0834 733.066.80
3250 744.4770 | 2.419.550.25
3300 21753.89
3311.25 -

3350 1804 .559
3400 338.9060 | 1.152.280.40

3600 30.1895 108.662.20
3800 9.9515 37.815.70
4000 4.7410 18.964.00
4200 2.6978 11.330.76
4400 1.7053 7.503.32
4600 1.1565 5.319.90
4800 0.8243 3.956.64
5000 0.7885 3.942.50
5200 0.4653 2.419.56
5400 0.3631 1.960.74
5600 0.2889 1.617.84
5800 0.2338 1.356.04
6000 0.1918 1.150.80
8000 0.0427 341.60
10.000 0.01515 151.50

Effective Use of Helmholtz's Theory

Figure 3-29 shows resonance characteristic for ore hole.
By changing dimensions of cabity, an ideal characteristic is
obtained.

The resonance frequency of n-1 curve is as folicwvs.

Ay A —
" 2aVY V(8 +0.84d)

>
v a

= e/ V(e +0.8d)

fn of 500 Hz ~ 15000 Hz is desirable in this =ase.
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DISASSEMBLY FOR REPAIR

* Pull the button upward

38

BOTTOM PLATE

MICRO SWITCH

When removing micro switch, unscrew the screw fixing
switch mounting hardware to operation base and the screw
fixing micro switch to switch mounting hardware.

M2.6x 6 (T)
ELEL BLK
Piate spring«§>
ORG

-

Note: When removing bot-
tom plate. should
remove the left-back
insulator.

MOTOR |

When removing motor, pull out the connector from con-
trol PC board ass’y and unscrew the screw fixing motor to
turntable case from top side.

Connector

OPERATION BASE

When removing operation base, unsolder
leads of LED and unscrew the screw fixing it
to turntable case.

M3 x 25 (TP)

teads of LED

Terminal

Operation board
(B07-0518-08)




DISASSEMBLY FOR REPAIR

INDICATOR 1 LAMP PC BOARD Y
When removing indicator, un- When replacing lamp PC board, ex-
screw the fixing screw. tend the hook of lamp holder.

M3x 25 (TP) g

Lamp holder
(J19-1230-08)

Lamp PC board
ass'y

SHIELDING CASE

When removing the shielding
case, unscrew the screw fixing

1T

Shielding case
(F11-0601-04)

Lamp holder
(J18-1230-08)

Indicator
(B08-9202-13)

CONTROL PC BOARD Y TURNTABLE RING

Note: Should not remove the
schielding case without
necessity. As IC in the
shielding case is faulty by
static electricity, use IC short
tool when replacing it with
new one.

When removing control PC board ass'y, first pull out the
connector and unsolder lead connected to PC board, next

unscrew the screw fixing PC board.
Screw

M3 x 20 (TP-T)

Connector

Control PC board ass'y

Screw

When removing the turntable ring, unscrew the screw fix-
ing it to turntable case from botton side.

Under control PC board

39
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ADJUSTMENT

Before Adjustment
1. Motor should be loaded with turntable platter and turn-
1able sheet.
2. Turnthe trimming potentiometer VR1 and 2 on the con-
trol PC board ass’y to full counterclockwise.
. Locate the turntable on the even position.
. 33-1/3 rpm should be adjusted at first.
5. Connection cable to oscilloscope should be used probe
cable.

£ ow

Adjustment (with Oscilloscope}
1. Connect the oscilloscope to TP. R on the PC board.
2. Push the POWER switch and set the waveform as the
following figure.

Swmcmoscort
@TRIO LT

- ©)

VAR
VOL TAGE /e
s

: | Cal.

o e &
Gl 2ms
Ok m
¢ NS
BN =Ho

eAL N NTENSTY  Focus

las figure.

2o T~~~ Expand the waveform

Triggered position
Waveform should be set 20m$ period when 33-1/3 rpm.

3. Connect the output of TP. R to EXT input on the os-
cilloscope. (Don't touch the knobs.)

4. Connect the output of TP. F to V input on the os-
cilloscope.

5. Set the speed selector indicator to 33-1/3 rpm and push
the play button.

6. Turn the trimming potentiometer VR1 so that the
waveform of TP. F stops at the synmetric position of 0s-
cilloscope’s center.

When the waveform stops at corrective position, PLL in-
dicator lights.

7. 45 pm adjustment do the same way as that of 33-1/
rpm. (VR2) '

- w%\ v% To TP. R

VR2 45 rpm speed adj.
VR1 33-1/3 rpm speed adj.

To oscilloscope

if oscilloscope has capacitive oscillation, it is
not easy to adjust the turntable speed.
In this case. connect the resistor. 1.k{ to in-

) put jack of oscilioscope in series.
To oscilloscope

SINGHRASCOPE
$TRIO Ll

§ cosiTon

e
VoL TAGE ‘oM
s 2

) g To TP.F

Th
sraBrITY

exr
CAL U WTENSTY  FOCUS TRIGGE HING

o ik
BT |

EXT

To TP.R




ADJUSTMENT

Adjustment {with dual trace oscilloscope)
1. Connect the output of TP. R and TP. F to input jack.
respectively, as the foilowing figure.
2. Expand the waveform of TP. R.
3. Stop the waveform of TP. F at the symmetric position of
oscilloscope’s center with the trimming potentiometers.

T TP.F waveform

TP.R waveform

Dual trace o O
oscitloscope o_o
e ©
- - -
20 mS 20 0 0 00 of
(14.8 mS}  When turntable is set to 45 rpm, pulse
period becomes 14.8 mS. CH2 CHI
< Sample waveform with dual trace oscilloscope >
45 rpm speed adj.
VR2
33-1/3 ipm
VR1 speed adj.
J)
TP. F
—_—/
TP. R
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EXPLODED VIEW

{W,L,U,8,M TYPE)

(w,L,T TYPE)

25,
o

5
y
2
.

$
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EXPLODED VIEW PARTS LIST

Fig. No. Parts No. Description Remarks Fig. No. Parts No. Description Remarks
1 % Turntable case ¥t 2B 59 * Power cord 1B, 2B
2 J50-0304-05 Hinge (B) 2B 60 * Siide switch 18
3 N09-0551-05 Tapping screw (M3 x 14) 2B.3A
4 N19-0505-05 Flat washer (for M4) 38 61 * Cord bushing 1B, 2B
5 B08-9202-13 indicator ¥ 2A 62 N09-0812-05 Tapping screw 18, 2B
6 J19-1229-23 Indicator holder ¥ 2A 63 N08-0128-25 GND screw 1B. 2B
7 N73-2002-46 Set screw (M2 x 2} W 2ZA 64 E30-1316-05 Audio cord v 3B
8 B38-0203-05 Lamp ass'y % 3A 65 E30-1301-05 GND lead 1A, 1B, 2B
9 J19-1230-08 Lamp holder % 3A 66 D02-0021-05 Turntable platter 1A

10 B830-0706-08 Lamp (A) (¢3. 5V. 0.06A) % 3A 67 * Turntable sheet % 1A
68 F11-0601-04 Shielding case % 3A

1 B30-0707-08 Lamp (B) {¢p4.2, 5V, 0.06A) ¥ 3A 69 W01-0304-04 | EP adapter 1A

12 B11-0302-08 Reflector W 3A 70 W01-0305-05 | Small driver * 1A

13 B09-0202-08 Collar cap wr 3A

14 B07-0518-18 Operation base w 2A 71 - —

15 K29-0636-18 Operation button (A) ¥ 2A 72 A40-0520 — Buttom plate “ 3A

16 K29-0637-18 Operation button (B) * 2A

17 D12-0207-18 Operation cam (A) ¥ 2A — WO01-0310-05 | Silicone cloth bd

18 D12-0208-18 Operation cam (B) W% 2A

19 G01-0648-18 Compression spring % 2A

20 $50-1303-05 Micro switch w 2A

21 B38-0202-15 LED ass'y ¥ 2A

22 * Pushbutton switch % 3A

23 K29-0638-04 Pushbutton e 2A

24 J11-0303-05 Audio coad clamper 3B

25 * Barrier {2) ¥ 2A

26 G01-0312-09 Plate spring % 2B

27 B07-0519-04 Button base * 2A

28 J09-0303-14 Shell stand ¥ 2A

29 G13-0420-24 | Insulating rubber {(C) ¥ 2A

30 J91-0108-05 Tonearm ass'y * 2B

31 J91-0109-08 Tonearm ¥r 2B

32 D91-0110-08 Main weight (A) ¥ 2B

33 D91-0111-08 Main weight (B) ¥ 2B

34 J19-1231-18 lifter base % 2B

35 J19-1232-08 Tonearm lifter ass’y % 2B

36 * Barrier (1) % 38

37 J19-1238-14 Tonearm base A ass'y W 2B

38 - - -

39 J19-1235-24 Tonearm base (B) ¥ 2B

40 * Headshell ass’y % 2B

41 J92-0030-08 Finger * 2B

42 J30-0403-05 Cartridge spacer % 2B

43 A53-0213-02 Turntabie cover * 18

44 G13-0405-04 Cushion 1A, 1B

45 J50-0303-05 Hinge (A) 1B

46 B0O7-0517-05 Turntable platter ring ¥ 2A

47 N08-0401-08 Dress screw w 1B

48 743-0012-05 Motor ¥ 2A

49 N09-0557-05 Tapping screw (M4 x 16} 2A

50 * Control PC board ass'y * 3A

51 J31-0415-04 PC board collar Y 3A, 3B

52 J30-0404-04 Spacer ¥ 3A

53 * Cartridge 2B

54 * Power transformer % 3A

55 . * Switch stopper 1B

56 G13-0416-04 Insulating rubber Y 3A

57 X00-1310-00 Fuse PC board ass'y ¥ 3B

58 J02-0304-15 Insulator 3A, 3B

When ordering the screw, nut and washer, refer to “'screw nut manual issued by KENWOOD.
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¥ : New Parts

PARTS LIST (X29-1110-00~02)

Ref. No. Parts No. Description mRaerLs Ref. No. Parts No. Description mF;eﬂ-(s
CAPACITOR SEMICONDUCTOR
c101 CEO4W1H 100 Electrolytic 10uF 50WV Qi~3 |Vv03-0270-05 Transistor 2SC945 (Q)
€102.103|CE04W1C100 Electrolytic 10uF 16WV Q4,5 V01-0733-10 Transistor 2SA733
c104 CQ93M1H103K Mylar 0.01uF +10% Qé V03-0270-05 Transistor 25C945 (Q)
€105 CEO4W1A101 Electrolytic 100uF  10WV Q7~9 |v01-0733-10 Transistor 2SA733
c106 CEO4W1C100 Electrolytic 10uF 16WV Q10,11 |Vv03-0270-05 Transistor 2SC945 (Q)
C108,109|CC45SL1H470J Ceramic  47pF  +5% Q12~14{ V04-0079-05 Transistor 2SD586
c110 CS15E0J4R7K Tantalum 4.7uF  63WV Q15 v03-0270-05 Transistor 25C945 (Q)
ci11 €91-0311-05 Film 0.1uF  +10% Qie V04-0079-05 Transistor 2SD586
c112 €91-0312-05 Film 0.014F  +10% Q17 v03-0270-05 Transistor 25C945 {Q)
c113 €91-0211-05 Film 0.14F  +10% Q18 V09-0058-05 FET 2SK30A (Y)
ci14 CS15E0J4R7K Tantalum 4.7uF  6.3WV Di~3 |V11-0051-05 Diode 1N60
c115 €91-0312-05 Film 0.01uF  +10% D4.5 B38-0202-05 LED $G204D
€116,117|CQ93M1H223K Mylar 0.022uF +10% D6 V11-0051-05 Diode 1N60
c118 CQ93M1H102K Mylar 0.001uF +10% D7.8 V11-0076-05 Diode 151555 or
V11-9978-05 Diode 151588
€201 CS15E0J330K Tantalum 33uF  6.3WV D9 V11-0051-05 Diode 1NBO
€202 CEO4WIAT0IM Electrolytic 100uF  10WV D10 V11-3100-30 Diode 1B2C1
€203,204{CQ93M1H103K Mylar 0.01uF +10% D11 V11-0320-05 Diode W04M7632 ¥
€205,206| CEO4W1H3R3M Electrolytic 3.3uF  50WV D12 v11-3100-20 Diode 1B2Z1 %
c207 CEO4W1A101M Etectrolytic 100xF  10WV D13 V11-0076-05 Diode 151555 or
€208 CC45SL1H220J Ceramic  22pF  +5% V11-9978-05 Diode 151588
D14 V11-0254-05 Zener diode YZ-140
€301 CEO4W1V101 Electrolytic 100uF  35WV D15 V11-0076-05 Diode 1S1555 or
€302 CEO4W1HOT0M Electrolytic 1uF 50WV V11-9978-05 Diode 151588
c303 CEO4W1H3R3M Electrolytic 3.3uF  50WV ic1 V30-0260-10 IC xPC1023H
C304  |CEO4W1HO10M Electrolytic 1uF 5OWV Ic2 V30-0251-10 IC. SN7473
C305 CEO4W1H3R3M Electrolytic 3.3uF  50WV IC3.4 V30-0253-10 IC SN7400
€306 CEO4W1HO10M Electrotytic 1uF 50WV IC5 V30-0251-10 IC SN7473
€307 CEO4W1H3R3M Electrolytic 3.3uF  50WV 1C6.7 V30-0252-10 IC SN74121
€308 CQ93M1H222K Mylar 0.00224F +10% Ic8 V30-0254-10 IC SN7402
€309 CQ93M1H103K Mylar 0.01uF +10% Ico V30-0250-10 IC SMB415A
€310  |CEO4AWTHO10M Electrolytic 1uF 50WV IC10 v30-0256-10 iIC CA324G
c311 CQ93M1H393K Mylar 0.039uF +10% iC11,12 | V30-0261-10 IC SN7406
Ic13 V30-0257-10 IC TA7179P
C401,402|C90-0217-05 Electrolytic 3300uF 35WV Ic14 V30-0258-10 IC TA78005P
c403 CEO4W1V471 Electrolytic 470uF  35WV IC15 v30-0253-10 IC SN7400
C404  |CE04W1C222 Electrolytic 2200uF  16WV IC16 V30-0263-10 IC SN16889P
C405  |CEO4W1C100 Electrolytic 10uF 16WV IC17 V30-0253-10 IC SN7400
C406,407| CK45D1H152M Ceramic  0.0015u4F +20% col
c408 CEO4W1HO10M Electrolytic 1uF 50WV
c409 CK45BC1H104M | Ceramic  0.1xF  +20% T301 L32-0501-08 Oscillation coil *
c410 CEQ4W1HO10M Electrolytic 1uF 50WV Xal L77-0568-05 Crystal oscillator
C411,412|CK45BC1H104M | Ceramic  0.1uF  +20% (6.0048MHz. £20PPM} i
C413 CEO4W1C100 Electrolytic 10uF 16WV POTENTIOMETER
Cc414  |{C91-0302-05 Ceramic 0.047uF -
(X29-1110-01) VR1 R12-1302-05 Semi-fixed resistor 1.5k2 (B) 33rpm | %
R90-0402-05 C-R component 0.14F-120Q VR2 R12-1301-05 Semi-fixed resistor 1kQ (B) 456 nrm ¥
(X29-1110-02) MISCELLANEOUS
€91-0024-05 Ceramic 0.047uF - E09-1161-05 Connector socket  11p) %
(X28-1110-03)
C414,415|CK45E3D Ceramic 0.01uF 2kv _ FO1-0607-04 Heat sink A % |
103PMU (X28-1110-04) - FO1-0609-04 Heat sink B x 3 * |
RESISTOR — F11-0601-04 Shielding case % w
R108 |RN14BK2E274F | Metal fim 270kQ +1%  1/4W |
R110 |RN14BK2E184F | Metal film 180kQ +1%  1/4W - J13-0055-05 Fuse holder x 2
R119 RN14BK2E152F | Metal film 1.5k@  +1%  1/4W
R120 |RN14BK2E472F | Metal film4.7kQ  +1%  1/4W
R123 |RN14BK2E471F | Metal film470Q +1%  1/4W
R124  |RN14BK2E241F | Metal film240Q +1%  1/4W
R125 |RN14BK2E162F | Metal film 1.6kQ  +1%  1/4W
R309 |RS14AB3D2R2J | Metal film 2.2  +5%  3W
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PACKING/REVISED CIRCUIT

PACKING

Polystyrene foamed fixture {C)
(H10-2225-12)

Carton board
(H12-0325-04) Tonearm
cautions card

(B58-0511-00)

Turntable sheet

@«— Turntable platter

Protection sheet
(H21-0602-04)

Instruction bag \\ \\%
Turntable cover————< \\ l
~

Polystyrene foamed fixture (A)

Curl stopper

Polyetylene cover N ) "D ;"’ > (H12-0324-13)

Polyethylene bag
for power cord
(H25-0608-14)

Polystyrene foamed fixture (A) Carton box*
(H10-2223-02)

* Refer to Destinations’ Parts List,

REVISED CIRCUIT

(X29-1110-02) (K)TYPE (X29-1110-01), (P)TYPE (X29-1110-03)
VOLTAGE
r- SELECTOR SW. o 230V _' r —I
(X27-1310-00) | (X27-1310-00)
r=1 | rep rea l
RED 44 14 250V ] RED g4
I ?F\gsgvl BLK I3 | IZAF?%OV mj?:
WHT
WHT L i L—=1
reo s i Rsﬁs
<
AC120/230V YEL 12 3 AC120V 60Hz YELT
YEL &1 YEL A1
i 13
—— (X}, (M), (U),(S) TYPE | I— —— (K}, (PY TYPE I_
(X29-1110-04) (X29-1110-04) |
i — —1
vee F1230v I S2 _ 230v
I (X27-1310-00)
VOLTAGE. r—n-
l SELECTOR 1 I
SW
| RED A4
POWER ‘ |2“F225°"' Bk 3
r— N\p
sl/sLu ALK L1

U
7 | |
ai wr | /"me | ot werl g
[ of [ | ol o L ver Je
ACT20/230V v 3 '_]—gi AC120/230V
| 11 I ‘1’I
1 122 YEL 1 4 YEL 4
13 i 138
] (T) TYPE — . | (W), (L) TYPE L

c414
C415
i
cata
——




TROUBLESHOOTING

Play and/or Stop Operation does Not Work IC3 faulty
NO YES YES
Does No. 12 and No. 13 of IC5 change state, “H"” and “L" Does No. 1 of IC5 change state, T NO e NO
N , Sy e . ? IC4 fault . tate? IC4 fault
whenever PLAY/STOP button is pressed? 0 from ““H'" to ‘'L” when Is No. 8 of IC4 "H" state aulty Is No. 8 of IC4 "L" state y
(No. 12 is compliment of No. 13) PLAY/STOP button is pressed?
YES
YES , YES
. . IC11 fault
PLAY operation does not work. | which doesnt turntable work, |STOP operation does not work. 15 fault ¥ YES
PLAY or STOP? aulty
P_owgr supply NO | Does the collector of Q10 have NO | Does No. 6 of IC11 have + VCC,
Set No. 12 of IC5 to “H" state Set No. 12 of IC5 to "L" state circuit faulty +vcC. +15Vv? +15V?
and No. 13 of IC5 to "L" state and No. 13 of IC5 to “H"” with YES
with PLAY/STOP button. PLAY/STOP button. E YES
IC11 faulty Q10 faulty
Is No. 1 of IC15 "L" state? NO IC6 faulty Is No. 1 of IC15 “L" state? NO IC6 faulty
YES YES
vy NO o NO '
Is No. 3 of IC15 “H" state? IC15 faulty IS No. 3 of IC15 “H" state? IC15 faulty Turntable Platter Turns too Fast
YES YES
Is No. 6 of IC7 "L" state? NOI 1c7 faulty Is No. 5 of IC15 “H" state? NO NO Does TP.F have the output?
(during motor’s turn)
YES YES YES
NO
Is No. 5 of IC15 "H" state? Is No. 6 of IC15 “L" state? NO Does TP.R have the output? NO 1C9 faulty
YES YES
Is No. 6 of IC15 “L" state? NO YES Does No. 7 of IC9 have voltage variation from 0.5 ~
4V in proportion to turn of turntable platter when NO IC9 or Q18 faulty
turntable platter is in stop condition and is turned by
your hands?
NO |Does No. 8 of IC16 NO
1C9 Q18 fault vy o >
C9 or y have more than 900m\V? Is No. 9 of IC15 “L" state? YES
YES YES YES Does No. 14 terminal of IC10 have less than — 14V NO
under the condition that turntable platter turns too 1C10 faulty
fast?
IC16 faulty Is No. 8 of IC15 "H" state? NO
YES
YES
NO Q6 faulty
Is No. 8 of IC15 “H" state? IC15 faulty
YES
FG amplifier IC1, Q1 or IC2 faulty.

Note: The letters “H” and “L" in the note of troubleshooting mean; H for more than DC 2.4V, L for less than 0.4V in the logic
circuit. When measuring voltage, be sure to use a VOM of more than 10kQ/V.

|
|
|
|
M



Q12

In this sympton, which stator
winding is not working?

KD-750 KD-730

TROUBLESHOOTING

Turntable Platter does Not Turn

Rotor sensor S1 faulty

NO

48

Is AM modulated waveform (60
kHz Carrier) between the base of
Q9 and the white lead (No. 10 of
motor connector)?

Is AM modulated waveform
between the base of Q8 and the
white lead of motor?

YES

Q9 or Q12 faulty

Q8 or Q13 faulty

Is AM modulated waveform
between the base of Q7 and the
white lead of motor?

Q7 or Q14 faulty

Does the base of Q10 have | NO_| Does the collector of Q10 have | NO | Power
+VCC, +15V? +VCC, +15V? supply
circuit
YES faulty
Refer to “PLAY and/or STOP
. operation does not work”
* As voltage measurement is not
easy under high-speed turn,
you should forcedly touch the YES
turntable platter over it. YES | Does turntable platter turn when | NO_| poes pink lead of motor have NO
it is forcedly turned by hands? more than +18V?
(No. 11 of connector)
Q13
NO YES
Rotor sensor S2 faulty
Does No. 7 of IC9 have more
NO than +4V?
IC9 or Q18 faulty (Turntable platter is forcedly turn-
ed by hands when No. 7 has
YES more than +4V)
45 rpm YES
NO| Does No. 6 of IC12 have less Which indicator, 33-1/3 or 45 | NO | poes No. 14 or IC10 have more
than 0.5V? rom does light? than +14V?
Q14 YES 33-1/3 rpm YES
NO 1C10 fault YES Does No. 4 of IC12 is less than Does the collector of Q6 have | NO 06 fault
Rotor sensor S3 fauity v 0.5v? less than 1.5V? ¥
NO YES
YES Refer to “"not select 33-1/3 and | NO | Do both 33-1/3 and 45 rpm Does the secondary of T301 have
45 rpm” operation work? oscillation, 60 kHz +10%?
YES NO
OPEN
1C12 faulty Is the wiring of T301 open? T301 faulty

NOT OPEN

Q11 faulty




In spite of operating PLL circuit, Lock indicator

Lock Indicator Faulty

TROUBLESHOOTING

Lock indicator lights or not when turntable platter is
forcedly turned by hands in STOP mode.

doesn’t light

What condition does above trouble occur?

Counterclockwise Turn

at PLAY

What condition does above trouble occur?

from PLAY to STOP

Does No. 10 of IC12 have less than 0.5V?

Is No. 9 of IC15 “H" state in corrective speed? NO

NO Is No. 1 of IC8 “L" state? NO Is No. 10 of IC17 “H" state?
YES YES
IC17 faulty NO Is No. 8 of IC17 “L" state?
YES
IC8 faulty
33-1/3 rpm Set turntable speed to 33-1/3 45 rpm
rpm or 45 rpm.
Is No. 4 of IC16 "L" state? NO IC16 faulty NO Is No. 3 of IC16 "L" state?
And is No. 5 of IC16 “H" state? And is No. 4 of IC16 “H" state?
YES YES
s No. 4 of IC4 “"H" state? NO IC4 faulty NO Is No. 8 of IC8 “L" state?
YES YES
Is No. 6 of IC4 “L" state? NO I1C8 faulty NO Is No. 10 of IC8 “H" state?
YES YES
Is No. 4 of IC8 "H" state? NO IC4 faulty NO Is No. 11 of IC4 “L" state?
YES YES
Is No. 1 of IC8 "L" state? NO IC11 faulty NO {5 No. 8 of IC11 "H" state?
YES YES
IC17 faulty

|
And then does No. 8 of IC12 doe more than 5V? And does No. 9 of IC15 change "“L" state? IC16 faulty
YES
NO IC15 faulty
Does No. 9 of IC12 have “L" state? YES IC12 faulty
And then does No. 11 of IC12 do “H" state?
NO
g YES
Does No. 8 of IC15 have "H" state? IC11 faulty
NO
vy YES
Does No. 10 of IC15 have “L" state? IC15 faulty
NO
IC7 faulty
Can’'t Change to 33-1/3, 45 rpm Operation
; .
Does No. 8 and No. 9 ?f IC5 chalnge state NO Does No. 8 of IC5 change state, from “H” to “L” | NO
33-1/3 rpm - No. 8: H, No. 9: L hen 33.1/3/45 but . 5 IC3 faulty
45 rpm ~No. 18: L No. 9: H when - rpm button is pressed?
YES
YES IC5 faulty
Does TP.R have waveform as the following? NO
33-1/3 rpm - 20mS 1C9 faulty
45 rpm - 14.8mS
YES
Does No. 4 and No. 6 of IC12 have the voltage as the
following?
33-1/3 - No. 4 less than 0.5V, No. 6 more than NO 1C12 faulty

0.5v

45 rpm — No. 4 more than 0.5V, No. 6 less
than 0.5V
YES
IC10 faulty
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33 rpm

20 ms |+

45 rpm
14.8 '4_

s

In the case of not appear-
ing this waveform, Q18,
D7 or IC9 is faulty.

V: 50 mV/cm
4 H: 56 mS/cm

@

In the case of not appear-
ing this waveform, IC9 or
crystal oscillator is faulty.

V: .1V/cm
H: 1 us/cm

In the case of not appear-
ing this waveform, IC9 or
cystal oscillator is faulty.

V: .1V/cm
H: 1 us/cm

In the case of not appear-
ing this waveform, ICS or
crystal oscillator is faulty.

In the case of not appear-
ing this waveform, con-
nect 1 kQ resistor to #23
and #23, if waveform
appears lamp is faulty.

V: .2V/cm
H: 5 mS/cm

Lock indicator does not

operate and appears this
waveform, Q4, Q5 or

lamp are faulty. In the

case of not appearing this

waveform, IC16 is faulty.

V: .1V/cm

H: 5 mS/cm
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KD-750 KD-750

PC BOARD

+Vce (15V, 14V, 5V)

B8 —Vvcc (—15V)

cig
.001 +14V
In the case of not appear- - | p— — /_____ Y ™\
ing this waveform, D7 or 208 - - T 1 ";
/ P , IC9 is faulty. 3 1brer F2hask R13 ’ RIGBE foem— —— —— = —— g L
4 4 Iz rRe23 10k C117 o2 c106 x| X|¥% $] 2L3!
/’ ,1 '/ /l V: 20 mV/cm 5o | {'JW s —wW—= — 1‘5—0 'Sja.w el 8 8 §l ¢ Z 2 _|c4oel__.1 || 343
,1 L/ H: 5 mS/cm T e R ———n -y of g 8 e g + raoz 3.9 [
13 Is RiG3m ook I R405 47K [ ]
4! 'Jlﬁr, ez l¢ R104 2.2K o 14V(33rpm) g W [ - rOOH
s : - 11v(4
87l g Wi e e U & asen &l ST sy ] °
ST 9By T x z '__._ogs 15 o
a7 =l | llr'__J L & 7 gt } | 3 =310
TR R i &k 1C13 L
“ie AR _elzvar,
D14 1 | l l I D4 P B Q9
i e e A
¥ . . pt
e X x| X x Ni |
r g ~ 8
} ’37'{_' [1 2.77V(33rpm] ogliglelele > |1 o
1= —= == | 2H@Srpm)) Lop 1’ FeFFE] Nl N
r === r o | I Ellg 8| =] =) | s
] | | A 1 S P ® ol &l =t | 1<} a7
5V | N 'S SO | C311 41,039 |
it J_ 3 R e BT B o I opy I
-4 —_— [+4 b4
[l : I 2 |||' /‘—R12516KL14-_—_§‘ I 12k g r=d R130 10K oo
Tl &l & Illg‘""“""’"’; r——ﬁ-:l—-—-] 1 oF| } Q! R309 2.2 2w D1z _ N o6
g O s —1,1 "!,',_ ||! 25v(asepm)! | ~ o T E |IE " ‘ il | H :
1.80v ' ¢ LEad Wl
T | o SR e, SR, |- Tl
Cl 1 —_— < Lo A
||]| 3£ | L |3 |13 22 3| Rr2iz a0 | I RA01 10K | []1 =95
adl | \ & PRES R A —AW— | [
|1 Il g & 1091 > 1Co “l’ T |z P '
i 8L 1 4F| ¢ i T 3 | 2358 ememn s i —— — L e
@/ v t—J ]&_ 12 « I H=t > I c401 | P——=3 4
| 108, 4 _————— |1 H=o # i | + N |
Il Ris Iy Q —H—
| are | %106 3 || bt
|1 e ——— e ol a®se oR | 3300 35v | 24V (STOP)
I i e sy 92408 K < | | 238V(PLAY) £33
O— | I *5v(a5rpm) | 1
B Loz H + C404 o2
a1
o | [l &Sglwv
2 | 1 =9
o | [l
b
__Elalal : caoz I:
| 330035v : |
| [
¥

LOCK!

INDICATOR

\

D)

PILQT LAMP

-

q
o
3

=

b
2
>
=<

-

[¢J
3
°
3

33rpm

-

T R e
I
M L
ljole 165 gl b lce | |
}i 20 | o4 CHE T 8
| L————-_]u | Ly AN
i1 e P yer = =———- i
[ rezz | | I
L | [T1 [
| In the case of not appear-
| ing this waveform when
i power is ON, oscillation
| circuit including Q11 is
(O e faulty.
{ V: .2V/cm
: i H: 20 us/cm
N |
| 15 e I
0 p———— x| Q3 o
| ] 71' H o | In the case of not appear-
Pt 1637 1. ce -L‘l | ing this waveform and
I Y ‘q_,,_ e L _ ! | appearing (3) waveform,
| i ] : rotor sensor coil is faulty.
” . Isv i
[ ] “‘3|3 —K—= | V: .2V/cm
| as) 8'? ] | | PAPS H: .2S/cm
1[ 88*: _Reog3sk. [ | I
K‘— v+L_;'__;___J !
________________________________ J W,

Q1~3,6,10,11,15,17:2SC945(Q), Q4,5,7~9:2SA733, Q12~14,16:2SD586, Q18:2SK30A(Y), D1~3,6,9:1N60, D4 5:5G204D, D7,8,13,15:1S555 or 151588
D10:1B2C1, D11:W04M7532, D12:1B2Z1, IC1:uPC1023H, 1C2,5:SN7473, 1C3,4,15,17:SN7400, 1C6,7:SN74121, IC8:SN7402, [C9:SM6415A

IC10:CA324G, IC11,12:SN7406, IC13: TA7179P, IC14:TA78005P, IC16:SN16889,D14:YZ-140

T ACT20V
POWER TRANS =T |
®
»
S1 Il =
POWER
—q
ACT20V
aoriav
74
_i
AC17.4V
1
RN
1 \IRTIRV
AC9.55V )v
_|

In the case of not appear-
ing this waveform, rota-
tion will become faster.
When the waveform is like
(9. 1C2 is faulty, and with
(8 waveform and not@.
Q1 is faulty. With
waveform and when the
voltage of IC1 is correct,
FG coil is faulty.

V: .1V/cm
H: 5 mS/cm

In the case not appearing
this waveform, Q1 is faul-

ty.
V: .1V/cm
H: 5 mS/cm

In the case of not appear-
ing this waveform, IC1 is
faulty.

V: .5 mV/cm
H: 5 mS/cm

In the case of not appear-
ing this waveform in play
mode, Q10 or D6 is faulty.

V: 10 mS/cm
H: 20 mS/cm



SCHEMATIC DIAGRAM

SN7402 N7412 250586 A I c B D E <
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SN7402 SN74121
SN7406 (X29-1110-00)
veuls sN7a73  N% SN74121 SN74121 SN7400 v zs!sw LOCK INDICATOR
verl >
3 i STOP-e-sPLAY I = Y - o Q"‘ " | 2
T2 2 3 3 O @ L
GRNA8 - - 3 gze 390 S o 82 22 JReD
z :E 8 Qi~3,6,10,11,15,17
T_ 5..[ a 8x By O  Raio e | 125€945(Q)
s2 3T &n & 12K E3d Q4,5,7~9 [2SA733
© Q4 8 I Qi2n14,16 ©25D586
5 Q18 :2SK30A(Y)
BLuta 3 2s¢945(0) 733 | Din3,6,9 :IN6O
2SA733 s SN7400 g zsa @ R
530045 @ D4,5 :156204D
—r————— J— I D7,8,13,15 :1S1555 or
.7V(33rpm)
1s1588
T T TIT T K pm) T
| HHHH © ©H & / I D10 11B2C1
HAHHA 8 o @ VBT D11 {W04M7532
~ * .
c B I TTTTTITT o ¢ EREEmEREE I 312 :IYBZZZ€‘40
Vi.5 B X & 14 s Tem
E 9 ' MEA VA Hismssem Himerom & g”"’* Ic1 : pPC1023H
83 pPC1023H ] ~[§ FHEEE I Ic2,5 1SN7473
- Qo Y x Sl sl x L ’
2SK30A | L ] Ua%e ; 2 =98] yi2viem IC3,4,15,17 :SN7400
I 3L . 8 i I IC6,7 1SN74121
° B 3 o Ics 1SN7402
Qe x =2z N
SE 28 L, —Lég o 18 g | o) :SM6415A
I P4 __ﬁ__‘ o= SN16889 Ic10 {CA324G
D g1 IC4 I IC11,12 {SN7406
SG V% SN7400 IC13 {TA7{79P
& e | IC14 :TA78005P
] .
nrs SN7400 IC11 SN7406 IC1e -SN16889
©PC1023H ErHo— | Lo I
2.77V(33rmp)
2.25V (45rmp) I
I ICO SM6415A R113 S30K viarm Sy - - v ZJBLK POWER LAMP
567 22 S RI29  x IC 8o
34 ' 38 100K 8 2L voz Lm
2 - SR8 2y sz wo
8 83 53%
| & &y &]® =]
g ﬁ n R118 100K E ex oz
£ x > x 284
SM6415A | 8t H x| 855 ] ¥ | -
’_ . z :,. L3 R116 ] g:’ I
H it gl fwd &3 100K x| ¥l |} CA324G L 4
12 I a 2 |z ™ . oty sE|%ci slm Riz? = 88z e
w z M P2 2ol EX .
4 l et |8 g H g ® 2| 2] Faviesrom IC12 SN7406
1B2C1 (Cathode is common) T2 oT |T ~ o [T
1B2Z1 (Anode is common) § 8 r g e i g
a8 o - : 33rpm +15V 10
20 /),/‘ ] 11 2‘:’ 13 bond 12 (S 20ms 7\ 9, SENSOR
rpm J -
l .27V P ol id o O * TER TATATOP  8xs * gl - B WINDING
a5rpm) 3 oF E IC13 EvIo¥. T8
I3 S 45rpm - 3 g 7
| x " D12 18221 g l’* > G
20| LI = d ! , <13 - ' 5 STATOR
LY 2| adx RS L33 - - A 15V(PLAY) WINDING
L | TNEE =2 | -lo 3 Shpgl e I 20.75V =~ T 0
U 30 3082 =13 o (PLAY) De:IN6O R3¢
@ Y [ - —— — — — — — —— ! %8 | 1 —rl 813 e 0K ®
® I 242 ] 2.08V (33 rpm) ] —— |y P~ e aus - 828 +t v _ | euk .
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W04M7352 5 NP v it 17.4v [ 550586 B § o7 o3 Qe é I
| - OV ol | BLK Hi 25C945(Q) ey o2 2| 8°z H 2
a7 7I§° ~ Vizomviem F2 RED D10 <] 8Z3 | on'l+ $zR
@ _e.av o o H:SmS/cm 17.4v 5 ‘ng@g) S 5 S| - £30 3|~ 22
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& © | [ B & £l
- x | B3¢ ¥
. =3 2 =
| MEb b4 e s a3 100K 88, 2SD586 gzt 23l o
© I b Sm on,T @ 3 L
2] o
A78005P | Aeneov Pp——— 75¢945(a)
TA7 5 I =: '
| HHH T qmnn\m}
6 T ve.2v/em W —;iv:mmS/cm Ry 2 2v/cm I
L 43, T He 28 /7em b ™ | H:20mS /cm L TTIH:20pS/cm
———e - ]
o
o"‘«o‘o"
o e 2
REVISED circuit is drawn on page 46. * Probe of 10:1 is used in observing waveforms.

* DC voltages indicated here are measured with 20 kQ/V meter.
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MOTOR & TURNTABLE
Drive System. . . . ... ......
Motor . ... .... ...

Turntable Platter . . ... ... ..

Load Fluctuation . ........
Transient Load Fluctuation

Starting Time . . . ... ......
Platter Speed Deviation . .. ..
Time Drift .. ............
Temperature Drift ........

TONEARM
Type ...t

Effective Tonearm Length
Overhang .. .............
Tracking Error .. . ... .....

Tracking Force Variable Range ..

Usable Cartridge Weight . . . ..
Adjustable Height Range

Arm Base . .............
Headshell . .............

CARTRIDGE

SPECIFICATIONS

Quartz PLL direct drive system
20 pole, 30 slot brushless D.C.
servo motor (Starting torque 1.5
kg.cm)

33 cm (13 inch) diameter, alumi-
num alloy die-cast

Weight: 2.6 kg (5.7 Ibs.)
Moment of inertia: 550 kg.cm?
2 speeds, 33-1/3 and 45 rpm.
Less than 0.022% (WRMS)

DIN weighted better than —74 dB
DIN unweighted better than—55 dB
0% (within 120 g of tracking force)

. Less than 0.0003% (at 33-1/3 rpm.,

400 Hz, 20 g.cm load )

Less than 0.00015% (at 33-1/3rpm.,
1,000 kHz, 20 g.cm load)

Within 1.8 sec.

Less than 0.002%

Less than 0.0002%/h

Less than 0.00002%/C°

Static-balanced type, S-shaped pipe
arm, EIA plug-in connector
245 mm (9-5/8 inch)

15 mm (9/16 inch)
+1.5 to —1.0 degree
0 to 3 grams (0.1 g step)
4 to 14 grams
Within 6 mm (1/4 inch)
Collet chuck type
Magnesium alloy die-cast type
Weight: 11 g

(U.S.A., Canada, Europe and U.K. model are not equipped with

the DM-11 cartridge)

Furnished Cartridge . ......
Stylus . . .. .............
Frequency Response . ... ...
Output Voltage . .........
Optimum Tracking Force . . . .
Load Impedance .........
Channel Separation .. ......
Replacement Stylus . . ... ..

N-11 .

20 Hz to 20,000 Hz

3.5 mV (1,000 Hz, 5 cm/sec.)
2.0 +0.3 grams

50 kohms

Better than 27 dB (1,000 Hz)
N-11

MISCELLANEOUS

Power Requirement . . ... ...

Power Consumption .......
Dimensions . ............

SUPPLIED ACCESSORIES:

CABINET

Material

Cabinet Ass'y Weight ... ...
ARCB Weight . .. ........

ADDITIONAL FEATURES:

AC 120V, 60 Hz:

U.S.Al, Canada model

AC 240V, 50 Hz:

U.K. Australia model

AC 120V/220V (switchable)
50/60 Hz: Others

35.0 watts

W 490 mm (19-5/16")
H 165 mm (6-1/2")

D 423 mm (16-5/8")
17.5 kg (38.6 Ibs.)

Low capacitance phono cables
with gold plated terminal, EP adap-
tor with overhang gauge, screw
driver, silicon cloth, ground wire

Particle board laminated with piano-
finished kingrose veneer and a anti-
resonance compression base (ARCB)
are combined in the construction

of cabinet.
7.5 kg (16.5 Ibs.)
3.5 kg (7.7 Ibs.)

Illuminated quartz lock and power
indicator

Electric-controlled brake
Arm-height adjuster

Collet chuck arm base
Anti-skating device
Viscous-damped cueing device
LED speed indicator

Dual suspension and adjustable
insulator

Free-stop action acrylic dust cover
(Weight 1.2 kg)

Tracking force direct readout count-
er

Headshell stand

Note: Kenwood follows a policy of continuous advancements in development. For this reason specifications may be changed without notice.
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