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1. Specifications

Motor

Drive system
Speeds

Speed detection
Servo system
Pitch control
Starting time
Wow and flutter
S/N

Starting torque
Speed deviation
LLoad characteristics
Drift

Power characteristics
Temperature characteristics
Turntable platter

Quick stop time

Power supply

Power consumption
Dimensions

Weight

: Coreless DC servomotor

. Direct drive

: 33-1/3 and 45 rpm

: Integrated frequency generator

: Quartz-locked positive and negative servo control
: 26Hz (reference: 440Hz)

: Within 0.6 sec. (60°)

: Within 0.02% (WRMS)

: 65dB (IEC-B), 75dB (DIN-B)

: 1.2kg/cm

: Within 0.002%

: 0% (with a 120g total tracking force)
: 0.0004%H

- 0% (x10V)

: 0.00003%/°C

: 31cm aluminium diecast

: Within 1 sec.

: 120V AC

: 16W (50/60Hz)

: 15em({H) x 35.8cm({W) x 35.8cm(D)
: 10kg (net)



2. Features

® Quartz-locked turntable

The oscillating frequency of an oscillator circuit using
crystal quartz is accurate and stable, as suggested by the
fact that quartz is used in clocks and watches. The
quartz-locked turntable utilizes this accurate oscillating
frequency to control the speed of the turntable. In both
accuracy and stability, quartz-locked speed control is far
superior to the conventional servo systems.

Coreless DC servomotor

DC servomotor, in general, consume less power and
oroduce higher torque than AC servomotors. But a dis-
advantage with DC servomotors is irregular rotation.
This is because the stator is devided into several cores
with coils wound thereon, forming several gaps which
cause irregular torque in combination with the rotor.
One way to avoid this irregular rotation is to use a turn-
table which rotates with a high-inertia flywheel effect.
Another way is to modify the waveform of the current
which is supplied to the coils.

But the TT-101 adopted the coreless stator to substan-
tially avoid such irregular rotation problems. To avoid
the deterioration of efficiency, a new structure was
developed employing dual rotor magnets with the stator
coil placed between them.

As a result of the new design, improved turntable speci-
fications are obtained — S/N ratio: 65dB and wow and
flutter: 0.02%(WRMS).

1Hz pitch control

The pitch, “A " is standardized at 440Hz according to
international standards, and is the standard for all
western musical instruments. In other words, the tuning
of all instruments of the orchestra is based on this pitch.
But in reality, the basic tuning pitch of each orchestra
differs due to the instrumentation and individual char-
acteristics of each orchestra, as well as the personality
of the conductor. The diagram shows such differences
by orchestra. Most of the pitches range within *6Hz of
440Hz. To reproduce these subtly different pitches, a
quality turntable with highly accurate rotation is re-
quired. Another important requirement is the possibility
of minute speed adjustment. If the speed of a turntable
could be adjusted to the individual pitch used by an
orchestra while at the same time remaining controlled by
a quartz-locked servo system, the benefits of flexibility
and precision would be significant from a musicological
viewpoint. For this reason the TT-101 is equipped with
built-in speed-control facilities which can adjust the
pitch in 1Hz steps within a range of *6Hz of 440Hz.
The difference of pitches between master tape recorders
and disc record cutting machines has been intentionally
ignored before but now the speed of a record can be
adjusted to match the original pitch of the orchestra,
even if the master was recorded differently from the
original performance. For example, a performance of the
NHK Symphony Orchestra on one record can be
adjusted to match the pitch of the same performance on
a record by the London Symphony Orchestra, for the
enjoyment of a critical comparison.

The “A' " key of a piano in your home is usually tuned
to 440Hz. When you practice the piano while playing
back a record, you can adjust the pitch of the record,
to be in perfect tune with your piano.

-3 -

® Digital speed indication

The TT-101 designed to be one of the highest quality
consumer grade turntables, incorporates a four figure
digital counter (the circuit capacity is to five fugures)
to indicate the speed clearly and accurately. Because the
TT-101 has a built-in measurement apparatus, it can be
used by professionals in broadcast or recording studios,
where utmost reliability is required.

Increasing the frequency from the frequency generator
for the speed detection by 1,000 times makes the count
time shorter and the count more effective. To measure
the speed accurately, at least 1.8 seconds, which is the
time required for one revolution of the turntable, is
needed. The TT-101 count time is 2 seconds.

Start characteristic and speed indication

The TT-101 has an excellent start characteristic. After
having pushed one of the start buttons (33-1/3 or 45
speed changeover button) it takes 0.6 seconds (33-1/3
rpm), to reach standard speed. But digital indication
appears 3.5 seconds after the start, for in order to
indicate the rotation speed accurately, the count is
delayed until after the start button is pushed and 2
seconds have passed. A RUN/HOLD switch for checking
the speed is provided under the turntable. Put this
switch in the RUN position, and the counter indicates
from 0 to 33.33 (or from 0 to 45.00) continuously and
repeatedly. When it is in HOLD, the counter indicates a
fixed figure.

Positive and negative servo control

Factors which disturb the servomotor such as wear of
the rotating parts, increased load or voltage drop,
usually act to slow down the turntable speed. To cope
with this, the conventional servomotor increases the
drive current to the drive circuit to accelerate the
motor. However, to correct excess acceleration due to
increased voltage or servo overshooting, it only switches
off the drive current. This results in poor response
because of the inertia of the rotating parts. The new
positive and negative servo control is capable of cor-
recting the speed in both directions. This also makes it
possible to bring the speed instantly to a steady state
when it is switched from 45 rpm to 33-1/3 rpm.

Quick stop

With most turntables, it takes some time before the turn-
table stops completely after the stop button has been
pressed, owing to inertia in the rotating parts. This
makes changing records rather inconvenient. To solve
this problem, the TT-101 is equipped with a quick stop
device. When the stop button is pressed, an electronic
brake produces a reverse-current in the drive circuit and
instantly stops the rotation with reverse motor torgue.

TT-101

No. 2391



Integrated frequency generator

A frequency generator for speed detection is an integral ;n’é i
part of the motor. To detect the speed, a disc rotor has |
180 grooves cut in its circumference and a doughnut- I5
shaped magnet is attached to this disc rotor. Therefore, | AH
180 magnetic fluxes are formed around this magnetic 10 | T U""
component, under which a stator coil for detection is ' _ ' hJ-L_
printed on a doughnut-shaped circuit board. When the > !, 1 _r.|_| N U _
motor is rotating, 180 pulses per revolution are available o LML MITNE | | r‘[ﬂ'l [
from this circuit board. 430 435 440 445 450Hz
Toroidal wound transformer Concert tunina oitches
The TT-101 is equipped with a toroidal wound trans- e
former which is ten times more efficient than the El Fig. 1
core transformer. It is less vibrant, and has less flux
leakage, so the S/N ratio has been greatly improved.
3. New Technical Information
3-(1) Block Diagram
Turntable
. | > X
(- l_/_’irem‘.lency
Reverse turn ,a-i” detection
detector -,,__! 100H2 Waveform shaper T
Coreless motor T Motor on
drive circuit =1 c-u:'us:aramr
)
Speed indicator
iy | o iy o ’ i
Power switch R A e Quartz ll]ua.ftz“l rl:EquEt‘h;;-l
9.50aMHz £ [ [oseiatorl ol e, | SELL
o~ o [ Lav 44KHz ———I L _J'T_—" 1Hz indication
iu:;;r — ] 2V Speed counter — T ilc’c’:‘:'ﬂﬂjﬂﬂc'{‘:ﬂ'?-ﬂﬂ
ircuit Eo» & 1 2 a R
A e ¥ 1 6.666KH: 1
com 1/6 frequency divider N 16 sec timer Speed select circuit 1Hz - 6Hz circuit
AC 100V 0.5Hz
50,/60Hz I Tooknz I_mJ L,D_] L] I_O,‘:'_J ]_o,:JJ
100Hz =
MN-multiplying counter [~ g;;;; 3 g[fee d Stop SLUWSpeii .

{The indicated frequencies are for a speed of 33-1/3 rpm.)

TT-101
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3-(2) Crystal Oscillation Frequency Divider and 1Hz Indication

1. C. MOS LSIT SC3042 consists of the elements shown
in the block diagram of Figure 2. f“" speed select terminal
Crystal E5 | Oseiator - — drider” —4-+11/2404 Hz}—=] 1 /20 1/27 —{output circuit
F
9504KHz dmﬂmmw 5 ;':icél:inw
a. The crystal oscillator output is amplified for input 0 + BHz 100/135Hz output
to the built-in frequency divider from which out- ® :-’f‘;ﬁﬁm
L}
puts of 100Hz (33-1/3 rpm) and 135Hz (45 rpm) ——o 0 > For speed adjust terminal
for the quartz-lock turntable, and 44kHz as the l
input to the time base generator to indicate the — 0 —BHz
rated Fpm. 44.000kHz output Fig. 3
b. Selection terminals on frequency dividers 1/20 and
1/27 are connected to Vcc or Vss to permit output o 8 | 1/448
circuit 6 to produce minus pulses required in rpm e {mm —l_Ll_IJ[_‘ ue ge o ma us um 13 ]ﬁ;i
selection. f] (] o) [ [e]_fis] [ (i3] 11 1/443
c. The grounded speed adjustment terminals permit 12 1/442
adjustment in 1Hz increments within the 1/436 — on v ) 13 | 1/441
1/446 frequency devision ratio. 14 | 1/440
d. The divided frequency for the counter is not ad- o :g 11::333
justable and is obtained by demultiplying OO s el Lol Lol [uf [
, . - Vo Yis IR O MC D03 1eilEHz LB L5 aLdh 443 L& 1? 1‘;43?
9504kHz, then further demultiplying the result in Gt 18 | 1/436
succeeding steps to obtain the time base. Fig. 4 19 | 1/435
The pin-connections are shown in Figure 4. 20 | 1/434
5 ¢ 8§ %358 38 5§32 3
— 1 T_; J(;&i ;'f"'ﬂ T to TAS-12 P.C. Board
. TPO® -@@@@Ex& I ———
- | l" & :
i B |
I e B S E— o hp——— A . - — 1]
I U |[re—=—= il
- ... . . | rll-i_'l:'[l f . i DI0E DIEDD
R IC20t i Ilr.::a--::lz =y SO
b @ M53354P M53200P | L Lol el
| ' LREEY k] L3 L3RR L] & it |:;||.5|L f_ﬂ!l_%".._ o
] | e | ; ._. |§ ;!_t-‘_, i T"D't“ a,, +
A - . o L “5" ’-T__ﬂfl B
- m— - A Lo 1T EE?L j I F::J
| — b ST
L_J
. MES3354F MS3IAGIP MSIZQDE
T fon | e e i o et o ooe o o BB HASHEE RS AR o
Emama RN ss S r II|JLJJ,[J 1 m@ﬁlﬁ]hkﬁnﬁaﬁ" fl B M mlWE R
I T T - M T PR T M T ]—| ‘El"‘].—“l—l_1r'_'_|_ EJ-:}}] EJ:),.
O ) ),_ i J P TP ——— )
_ﬁﬁjﬂwjjjjjjﬂ TR D D
Lo olz] Lot e ﬁgl_ !_ o] Do Def [o] T I [ ‘_'.I“' | [ f . |i T :Il_; 1 ".: t i 7 3 L] 5 L ER
Voo Wi IMIM sE Dl 1-I!I:|;'1I!!h SEE &A% fda H Ia::lir l__l _;' |_1.' I;| I__f..l L:J * E -E-I 1.__;] I1__pJ M o L-IJ e Ié'n'] ::J I{%I "ﬂ_ql L_HL I_] l_l [J L' I_' U I.‘,_hll:n-
L) ] | k] - H & H [ ] ] i bl
Fig. 5
I 7 +5V
Ops - ANYANY
z VARV -
; Ly
| oV Sine wave :
%22.72ps S
- - 10ms(331/3
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2. Indicator section

A. Circuit operation B. Up-down counter

a. This section encodes and decodes the *6Hz Adjustment can be set at the desired level by input-
adjustment, which results in a maximum *6Hz ting accumulative SLOW or FAST pulses to hexa-
deviation from the basic 1/440 demultiplication decimal counter M53393. The counter acting as an
of a pulse input to permit indication by the ordinary flip-flop IC has the capability of adding or
indicator lamp. Push buttons are provided to subtracting the number of pulses depending on whether
cause two pulse generation circuits to generate the inputs are count-up pulses or countdown pulses,
SLOW and FAST pulses. Figure 4 shows the Pin {4) M53393 is for count-down inputs and Pin
SLOW pulse generation circuit in which the (5) is for count-up inputs.
output of 1C805, consisting of two NAND circuits Output
is latched to the first input pulse, thus holding it 4 ™ \
stable to succeeding noise generated by push- T T T T
operation. Depression of the button yields an Up input A ° ‘ 0
increment of deviation and releasing it enables the O 12 12 12 1/2
deviation to be set at that level. In addition, © | | counter [ counter ™| counter [~ counter
another pair of NAND circuits in 1C804 receives a ' I l
-6Hz clamp signal input from Pin (1) of M53354 i |
to prevent pulse inputs also created by the push- ~ v ,
button switch operation from producing outputs Set input
causing the deviation to proceed beyond -6Hz. Fig. 9

M53393 consists of four 1/2 counters having the
L — Ve capacity of counting a number within the range of
JJJJH LH M53393 0 through 15, but is actually clamped by its input
o o L !HL iw-‘- _______ . circuit within a range of 0 through 13.
ﬁhcm ‘ tw-@ D : ® Count-down If the set terminal D:f M53393 has been initialized,
1C805 b g 1:-___1_____; - cont?nts of the set input counter are output from
from Pin (1) of M563354 terminals A, B, C and D.
Initializing M53393 is performed by grounding Pin
SLOW button (11). This permits use of the turntable, only when
@ %_._J—l 1 the power switch is turned on. The shape of the initia-
%—]_, L Iizatinn. sigr_'lal is determined by the CR combination as
Waveforms © B— ! shown in Figure 10.
at each section % When the power switch is turned on, the voltage bet-
© g 1 ween the ends of C803 (47uF/16V) becomes zero thus
\ ®g ! making Pin (11) Low and setting the initial value into
Fig. 7 the counter. The charge current to C803 through R805
(10k£2) then makes it High again thus disabling the

b. The FAST pulse generation circuit is identical initial set signal.
to the SLOW circuit descrived in the above except C. Indicator
for the pin connection. IC802 M53394 is a 16-line decoder which decodes

¢. A SLOW or FAST pulse is generated when the parallel input data of Binary Code Decimal outputs
pushbutton is depressed. However, holding the from M53393 to one of the 16 indicator outputs.
button depresse_d will not produce additional That is, a signal representing one of numbers 0 through
pulses. 5”‘3‘399':"”}:1 pulses are generated only 13 decoded from BCD makes a specific output terminal
t:.r'.rhen the |C805 is reverse-latched by redepress- Low to light a corresponding light emitting diode and
ing the button. _ also for other purposes.

d. The NAND gate in 1C804 and 1C805 (physical This equipment utilizes Low level outputs from IC802 as
No. M53200) has the input/output relation- indicator signals for the SC3042 1Hz counter, while at
ships shown in Figure 8. As is seen, when one the same time performing both deviation indication and
of the two inputs is Low, the output is always varying the ratio of frequency division.

High regardless of the High/Low states of the
other input, thus making Low inputs predominant
over High inputs. 1] 1':5':?
Input | OQutput @ muHEﬂE r-::
A A | B C hid -
Input C Output L L 0 < + /803 \
B L | H H X ey Initial set signal Set completion
H| L H g
Fig. 8 HlH L SW. ON
. . Fig. 10
The NAND gate shown above is the basis for
all other T.T.L IC’s, and should be carefully
studied and remembered.
TT-101
No. 2391 —6—




3-(3) Time Base Generator Circuit

ai

d.

Ei

Count start

The time base generator circuit generates 0.5Hz
and 0.25Hz signals by frequency-dividing the
44kHz signal from 1C801 (SC4042) through the
count down process.

Count-down is accomplished by amplifying the
output from SC3042 through buffer X801, and
passing it to M53293 for 1/11 division. Though
the IC was originally intended for dividing its
input to 1/16, feed-back to X802 and X803 of
the input to the counter causes Pin (2) and Pin (3)
to be reset (if both Pins are High level, the con-
tents of the counter become zero by the falling
portion of the 11th input pulse, thus making the
counter restart counting there}. Since this circuit
performs feed-back, the signal waveforms vary
depending on the section from which they are
obtained (refer to Figure 12).

Three IC's, 1C807, IC808 and I1C809 are 1/10
decade counters each consisting of a 1/2 counter
and a 1/5 counter thus yielding a total 1/1000
demultiplication. The M53293 of IC810 divides
the 4Hz output from IC809 into 1/8 or 0.6Hz
which is used as the basis of the reset signal.
Further, the 4Hz output is also divided into 1/2
or 0.25Hz for use as the time base for counting
the frequency of an external source input.

Reset

To determine the count-start point, all IC's from
IC807 through IC810 are reset at one time to pro-
duce the 0.25Hz timing shown in Figure 11.

2 seconds

]" (0.25H2)

-

Qs

e Tp—
I,_.__J

Unless reset is provided, start points become unstable thus
entailing varying indication internals and incorrect readings.

Fig. 11

Waveform at each section

To observe the process of frequency count down,
utilize a dual beam or dual trace oscilloscope.
A single beam oscilloscope may also be employed,
and confirmation obtained by a frequency counter.

Waveform

®

]

44KHz

4.8V

1 5#5

-2 2 JuE-"

@ Same duration
i

3.5V

1
-
)

i

ov

)

Long DC after 5th pul

\

Same duration

3.5V (@

e

Mo problems result
‘\\fmm the deformities

j 4KHz
— OV
a .
. b
ab=1:3
\]\l_
— oV
Same duration
5X7X9)
[ N N 1
=
L
\/ "
1 a oV
B b
ab=1:2
[ L
—_—
] ;Im.
- M| o
\I oV
a
- b Same duration
ab=1:4
L 1
=
o [Ty !
™ en
— ov
2 seconds (0.5Hz) _‘
| y —
e
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QY— ‘
5 2 seconds
. 4 seconds (0.25Hz)
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f. Time base generator circuit

180
From Pin (5) of 1801 SC3042

Time base out

| 44kHz Input
Voo
. W
= - ®) w00ma) @) (eonz) _ 1 s[5
=l _ , @3] for
= 1E]ﬁ1|111 10lls |[a 1a][13][+2][++ ][ 0] o][e 1ﬁ]12nma
1C807 IC 808 1C810
M53293P ) M53290P ) M53290P M53290P M53293
{1111 Counter ) (1710 Countar) (1790 Counter ) (1110 Counter ) {1716 Counter)
R T
:(15":} ' c{zéu:a
4O,
- £F = . 2 5 T
Reset input
M53290 P M53293 P
Ta NC A D GND 8 C Ta N A ) GND B c
14 13 12 " 10 9 8 14 13 [12] T 10] g 8
T T T
=
) ' )
&
rj)_‘ L
’ L2 G <] 5] (& [ i 2] o] [ [s]T T ;
Roeasr MNC Yee Rowen  Rpol T Rowosi  Ropuopd M Veo HC HC

Decode Counter

3-(4) Count Circuit

Count Set Circuit

Timing signal

TT-101
No. 2391

4-Bit Binary Counter

Fig. 13

Driver transistor

LI

-

LED display

=

=A==
— |
' {f 8 segment decoder
_1 T T f f BCD signal
1/10 Counter — Dynamic counter

Fig. 14



Timing Chart of Count Circuit

@ ( TAS-12 speed select output )

—— Speed start {upon depressing speed select button)

@ { Obtained by differentiating (1) used to activate mon-multi vibrators X630, X631 0on TAS-12)

H

@ ( Obtained by inverting (2} and used for resetting IC812 and I1C813)

|

@ ( Output from mono-multi TAS-12)

@ ( Obtained by inverting (@) removes count input to X808, X809 )

1 second 1 second
@ ( 0.5Hz output ) -

2 seconds 2 seconds
® ( 0.25Hz output ) — —te -

-

( Obtained by differentiating @ )

ﬂ
|l
(9 ( NANDed with ® )

|

( Output from NAND of ® and @ )

@ ( Obtained by differentiating a )

| | |

@ ( Obtained by inverting 41 )

] II |

@ ( Obtained by inverting (7) )

( Obtained by differentiating G3 )

| | |
(9 (Obtained by inverting @ ) “ U u-

|| | ] |

( Frequency count out )

Fig. 15

TT-101
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Count Circuit

1. The count circuit displays the frequency of the input
from an external source based on the time base gene-
rated by the Time Base generator (See Figure 15).

Count set circuit

This circuit creates two square waves of 0.25Hz and
0.5Hz as reset and latch signal respectively.
(1) Reset signal

Waveform (3 , which inverts the 0.25Hz time
base, is differentiated to become ({49 of plus and
minus spikes. (4 passes through an inverter to

® The reset signal is used to determine count-start become the latch signal (9 of all plus spikes. A
points of the 1/10 Counter and 1/1000 Dynamic latch signal pulse is generated each time frequency
Counter and to zero the counters. Counter reset counting is completed as shown by (8 .
timing is generated by waveforms @), @, @0,

@) and (2 in Figure 15.

e Waveforms and (7) are input to the NAND
gate to produce short-duration minus pulses {0 [ . Vee
which are differentiated to produce plus and 1] [12] [13] [14 +5v
minus spikes (D). The spikes are then forced to 2
enter the gate and become plus spikes 2 . The @ '
reset signal is triggered by the last all-plus spike. 1C810 (0 @) D_
Figure 1€ shows the circuit creating the reset M53293P
signal. ® IC811 4 = ICB11 1/4

(2} Latch signal
The latch signal causes the BCD contents of the Sl i
Dynamic Counter to be output to the indicator
circuit. There are two methods of transferring Fig. 16
BCD contents. If SW3 is set to the Hold side, the
latch signal pulse causes the contents to be trans-
ferred in the multiplexing mode, whereas if the
switch is set to the Run side, latch pulses are not
generated and the contents are transferred in the
burst mode. At present, most counters employ
the Hold type. The latch signal used with the Hold
type is obtained through waveforms 43 , (4 and
15 in Figure 15.

Block diagram To 8-segment decoder
REXT . A .
100K & CEXT o %u BCD QUTPUT
0.024,F 08 Aout Bout Cout Dout
scAN. £ 1216
152473 INPUT -—o VoD
_ GND
g BLANKING
] MULTIPLEXER | T
®\ E I ! ! ol 1 ES
= —oT 2! &
= =
~S . | oT4 OO
] ; = =
—+-| LATCH LATCH LATCH LATCH FLOW OVER
TEST ! P ! : on
20 D4 . CARRY 3
LATCH® - : L A*":)*_DJ—E—O
Da_
AIB1CID1_L A2B2C2D2 AsBaCaD:L A4BaCaDa| |A3z- a CARRY 2
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Dynamic Counter |C813 (TC5001), shown in Figure
15, is a C. Mos LS| which has numerous functions
and elements. The device forms a 4-digit indication
counter housed in a 24-Pin ceramic package, and con-
sists of (1) to @ 1/10 Decade Counters serially con-
nected to each other. When a frequency is input to
the Count Input, each of the four Decade Counters
produces a pulse from terminal D every 10th period
of the input frequency. This results in the last Decade
Counter producing a frequency of {(1/10)4 = 1/10000
from the input frequency.

The output from each Decade Counter is input to one
of the four “Latches” & in Figure 17, ANDed with a
plus latch pulse input, then output to the Multiplexer
as shown in Figure 18 {from ® to ®).

QOutput
LATCH
Signal o™ LATCH
ool (®
Input
Fig. 18

If the latch signal is High or plus, the Latch Circuit
passes the BCD outputs from the Decade Counters
without latching them. SCAN OSC ® in Figure 17 is
a 2kHz basic oscillator which permits the BCD outputs
from the Dynamic Counter to be indicated in sequence.
This causes T. Counter (7) in Figure 17 to produce T1
through T4 square wave Digit Select Qutputs (see
TC5001 Timing Chart) to drive Decade Counter re-
spective outputs in the proper sequence.

Round-off Counter

A drawback of any digital counter is that the last digit
indication is apt to fluctuate. To eliminate this, the
4-digit Dynamic Counter uses 5 Decade Counters, one
of which is used to count but not indicate the least
significant digit. For example, in the case of 33-1/3
rpm, the indication will be as shown in Figure 19.

RERERE

d

Indicator lamp drive circuit
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| w00 |
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Fig. 21

8-Segment Decoder

IC M53247P decodes BCD outputs from the Dynamic
Counter into decimal number digits for indication on
8-segment L.E.D. indicator lamps.

The BCD signals are combinations of High {(+5 V) and
Low (0 V) levels which can not be used for direct in-
dication. This problem is resolved by the IC logic
which decodes the combinations of BCD signals into
one of digits 0 through 9.

Driver

The L.E.D. display comprises four digits each consist-
ing of 8 diodes. Each of the four 8-segment lamps is
sequencially selected and illuminated by turning on the
Driver Transistors which are sequencially triggered by
timing pulses.

Voo

sy M5324P
specifies

TRy

which of

segment

The last digit would fluctuate like to 2 or 4, ) ; must light
] Fig. 22 M33247P to form the
Flﬂ. 19 digit
Timing chart | 1
T L B s o @ @ @ @
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RESET(0) =l — (Cr—w
count weur LU UL UL UL SUULTesT -4 |
: b N e I pn I O—w—
o T T M Mo
Bour - - - LED Display
Cour B l - ==
oo T o Wy Wl M S @‘“—m we ]
Ta ::_I I JSp— I_
— - B .
Ts d I | - ®- W | Order of timing
T amdd - T | I | I
C pulses
" e © W2
D e ————
Fig. 20 @ ‘F Z,
\, Fig. 23
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TT-101

Prevention of error indication and miscount

Care has been given the Count Circuit to eliminate
errors which may occur during the interval from appli-
cation of power and depressing the speed select button
to indicating the frequency, as follows.

At speed start

The output @ in Figure 15, produced by a flip-flop in
the Speed Select section, is differentiated to produce a
spike in High-to-Low transition, and used to drive the
monostable multivibrator, consisting of X630 and
X631, which makes the collector of X633 High for
about 1.4 seconds (as shown by (@), thus causing the
Count Set circuit to stop counting the time base
frequency. At the same time, the minus spike is
inverted and used to reset 1C812 (M53290P) and
IC813 {TC5001C), thus making the contents of both
ICs, zeros or empty.

Further, to prevent frequencies from being input to
the counters during the 1.4 second interval from the
start, signal (8) obtained by inverting @) is input to
Pin 10 of IC801 thereby attaining completely fail-safe
operation.

“Zero" indication at start time

At speed start, the counters do not have inputs thus
contain zero contents. Then 1.4 seconds after start,
the status is indicated by the LED indication lamps
utilizing the latch signal (9) in Figure 15.

2-second count time

The frequency generated by revolution of the turn-
table through the F-G coil is 100Hz at 33-1/3 rpm or
135Hz at 45 rpm, which is too slow for the counters to
actually perform counting. Therefore, the frequency is
multiplied by 1000 to yield a count time of 2 seconds.
The time required for one revolution of the turntable
is 1.8 seconds at 33-1/3 rpm. Though the time of each
revolution deviates due to various reasons, indication is
stabilized by continuous counting, i.c. for more than
1.8 seconds and averaging the results. It is desirable for
counters to accuracy count as quickly as possible.
However, counting too fast will result in reflecting the
revolution deviations on the indication, thus causing
indicator fluctuate which tends to confuse and/or
make the observer uneasy. This is the reason the count
time frequency is not multiplied by the N-time counter.

No. 2391

3-(5) Reverse Turn Detection

N\

-\

— 12 —

(1) Necessity for reverse turn detection

The reverse turn detection circuit serves to restore
forward turns, as soon as possible, after an exter-
nal reverse turn force is applied to the turntable.
In the past, this purpose was served by conven-
tional servo motors which were employed to
react after revolution had reached the rated speed
of 33-1/3 or 45 rpm. This method, however, was
inconvenient.

Detection

Detection is performed by the reverse turn de-
tection magnet attached to the rotor by a bracket,
and the fixed hole element.

The detection signal waveform is generated utili-
zing magnet polarities and pulse generation phases
of the hole element. In the case of normal (clock-
wise) movement, the N polarity of the magnet first
passes the hole element and produces the wave-
form shown in the upper part of Figure 24.

(2)

_-1 .8 seconds at 33-1!3‘_
(V==
\V/

Fig. 24

P 140mVY

During
forward
turning

P

During
reverse
turning

This waveform on X603 of the positive feed-back
flip-flop consisting of X603 and X604, while the
collector of X603 is grounded. The state remains
unchanged despite the succeeding arrival of like
type waveforms. If a reverse turn force is applied
to a turntable which is turning forward, such as
pressing with the finger, the S polarity of the
magnet first passes the hole element and produces
a waveform such as that shown in the lower part
of Figure 24. This causes a negative pulse to be
applied to the base of X601 to reverse the state of
the flip-flop.

When revolving normally, the base of X608 is
Low and X608 is cut off. Whereas in reverse, X608
is turned and the collector is grounded. Grounding
the collector activates the emitter of X663 in the
Phase Comparison section to produce the drive
force necessary to restore the forward movement.



Reverse Turn Detection

+12V
. .
-
Hole +m _‘é g
element o
j ! + >

¥

+
X607
X608

S L2 + )
& = o =
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1 l Specifies direction change of current at reverse rotation. 3.- .
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-
-2V

Reverse turn detector magnet mounting drawing

Hole L

element _w—"
Reverse turn
Reverse turn __ﬁ ) detector magnet
detector magnet

Direction of magnetization

Yoke

Rotor magnet Direction of rotation

Rotor magnet
Fig. 26 29

3-(6) N-time Counter

The N-time counter utilizing P.L.L. multiplies the frequ-
ency of the input from the F-G coil without changing its
phase,

1. Block diagram
Figure 27 shows block diagram of the N-time counter.

Frequency from external source
- 14 2 Output
Phase comparator = [—— Ripple filter —= g V. C. 0O r—yyr—
| 13 | f
—=13 12 6 7
o e ~ General P.L.L. I—“J
‘\/
AN
Frequency divider | N
Fig. 27

TT-101
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2.

phase comparator

TT-101

Operation

The phase comparator compares the phase of external
frequency A with that of feed-back frequency A . If a
phase deviation is detected, a phase comparison output
such as that shown in Figure 28 is produced. This out-
put consists of sharp square pulses, which must be
flattened by the ripple filter before being input to the
VCO. The VCO (Voltage Control Oscillator) is capable
of varying the oscillation frequency, according to the
input voltage, over the range from Fmin to Fmax
which is 2 times Fmin. fo is determined by R684,
VRG685 and C630, and is selectable within this range.
The oscillating frequency from VCO is converted into
an impedance value by buffer X653 for input to the
frequency divider. The same is also sent to the gate
of the frequency counter. Frequency divider 1C606
(M53292P) divides 100kHz (at 33-1/3) into 1/6 to
obtain an output of 16.666k Hz. The frequency counter,
on the other hand, divides 100kHz into 1/1000 utilizing
three decade counters. The output from 1C603 is made
identical to the input frequency 100Hz.

A input __

A input

QOutput from

WWM
VCO input L

Fig. 28

fmax
i
fo e
i o
|
o
o ;
= fmin
—

0 1.65V 1/2Vec (Veel.35V) Vec

VCO in

Fig. 29

No. 2391
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Frequency lock circuit

The frequency lock circuit locks the output at a fre-
quency within the Fmin through Fmax range of ap-
proximately 2 x Fmin. Since stability exists outside of
the range, locking at these ranges is easily attained.

For 100Hz at 33-1/3 rpm, Fmin is set to 80Hz, and for
135Hz at 45 rpm, Fmax is set to 155Hz, thus providing
ample coverage.

No change

A ¥
Frequency

- “A" input frequency

\

Lock range (variation range of
“A " frequency vs input frequency)

Fig. 30



MN-time counter

No. 2391

TT-101

Fig. 31
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Equivalent circuit of M53292P (for reference)
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3-(7) Timer

The timer enables the motor to stop automatically within

16 seconds after the turntable is forcibly locked, like with

the hand, to prevent the motor from overheating.

1. Current detection
As shown in Figure 34, a 10-ohm resistor is inserted in
the emitter common to power transistors X684 and
X686 which are serially connected to the motor-
drive coil. During the start interval or when the turn-
table is forcibly locked, approximately 3V is applied
to the resistor whereas when turning at a normal speed,
the transistor current is quickly reduced, thus lowering
the voltage to between 0.2 and 0.3V. The current
through the power transistors is detected by utilizing
the difference between the above voltages. This timer
starts functioning when the voltage exceeds 1.5V.

2. Set/reset
When employing a record cleaner which causes inter-
mittent locking of the turntable or when the turntable
is stopped for less than 16 seconds, the turntable may
be made to automatically restart by resetting Pins 2
and 3 of 1C607 to High level.

+5V

X715

Normally "L ) 1C607

_ﬂ BE
. Normally ""H""
-2y in the reset

Fig. 33

3. Timer operation
When a 0.5Hz input is applied from TDC-7 to D631,
the resulting output from IC607 becomes 1/8 of the
frequency thus permitting Pin 8 to turn from Low to
High upon arrival of the 8th pulse, which is sent to the
base of X610 to activate the stop circuit and turn off
the speed select circuit.

Part of the drive circuit

from TI;IC-?
I to the base of X610

+5Y

! o
I?IE‘_I ........ e
w15
=
= el
- 10 5uz]
EI'E' ISELT ]
@ "
S | I5TET3
i Det-e-l:tﬂr e e e ]
Normally Gate circuit Timer section
(0.2 = 0.3V)
when locked (3V)
Fig. 34
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3-(8) FM Demodulator and

1r

Phase Comparator

FM demodulator

A 100Hz (33-1/3 rpm) or 135Hz (45 rpm) output of
approximately 0.5mV from the speed detector is
amplified by X641 through X652 into a 24V square
wave as shown by @) in Figure 36. The square wave is
differentiated to obtain pulses as shown by © . If each
© positive pulse is input to the base of X658 the
collector of which is connected to the power supply
charged C640 (0.1uF), X658 starts to conduct and the
collector voltage becomes OV. After the disappearance
of the pulse, the capacitor is again charged through
R736 and VR735. This process is repeated to generate
a sawtooth waveform as shown by © in Figure 36
from the collector of X658. Conversely, X655 is
supplied negative to produce pulses with polarities
opposite to pulses. The pulse output causes X659
to conduct, and a sample-hold-ripple DC { ) in Figure
36) to be obtained from the FET X660 source.

Phase comparator

A 100Hz (33-1/3 rpm) output from IC SC3042 is
applied in the waveform shown by @) in Figure 36 to
X669 of this new phase comparator. The output from
X669 is differentiated for input through X668 to
X667 as a sample hold input. The sawtooth waveform
© is applied to the source of X667. Since the input
© from the quartz cristal has a constant frequency.
A decrease in the sawtooth waveform will result in
ladder step voltage rises as shown by ().

A stabilized DC (€ is ultimately obtained from the
differential amplifier consisting of X664 and X665.
This produces a voltage between the ends of R750
(22k{2) to ensure a constant revolution speed.

TT-101

No. 2391



FM demodulator and phase comparator

from the
collector
X651

;

from the collector of X639

from the collector
L 1

of X640

|

from the collector of X624
from the collector of X618, X619, X620 and X621

from the collector X608

from +12V power
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3-(9) Drive Start Circuit

FM demodulator section in encoder
o 12

@ from the ] . —= Output
collector '
of X664 '
—= Qutput
i . 2 2y 3 hole elements
WA are driven in

L parallel.

© I ' Direction of current when driving 'L
! l ‘ ﬂ "» | Direction of current during reverse turn, ]

f quick-step operation.

© /I/I/ Fig. 37
/l/[/[/l/x This circuit DC-amplifies the ﬁutput from the phase com-

parator and provies current to the hole element.
The voltage polarity changes at both & and (B) points are
identical, therefore an identical, amplified version of the
output from X664 is obtained from output point B).
X667 and X678 protect the hole element from damage due
to an excess current. If an excess current flows in X667 and
‘ l ' ‘ } X678, the collectors and emitters of both transistors are
short-circuited, and the output is terminated at the last
stage.

® - . —

8 ©

© 3-(10) Motor Power Switch
® g
= ¥
® e
E L=
+12V to the emitter
@ power supply of X901
Qutput voltage Motor ) = ne3!
of (E) drive circuit »
- Direction
i \ 3 22 of current
= in forward
turning
If pulses of @ X7TH
are demodulated, - €907
. X112 Minus terminal
> voltages/frequencies
shown in the left
are obtained.
Zero
= ’ Fig. 38

Frequency
The electronic motor power switch in the motor drive cir-

_ cuit causes the collector of X641 High to turn on X708 and
Fig. 36 X712, if the turntable is rotating at 33-1/3 or 45 rpm, thus
transferring the power supply circuit voltage to the motor.
The turntable is stopped by changing the collector of X641
Low, thus cutting off the current supply to the motor drive

circuit.

TT-101
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4. Disassembly
3-(11) Speed Selection Circuit

£22

X609
X613
X615

Fig. 39

The basic speed selection circuit is as shown in Figure 39.
If one of the transistors X609, X613 and X615 is in the
OFF state, the other two are in the ON state. For example,
if the collector of X609 is +V, currents flow to the base of
X613 and X615, thus causing them to conduct and their
collectors to obtain the same level as VCES.

However, unless the circuit is modified slightly, it is im-
possible to foresee which of the three transistors will go
OFF first immediately after applying power, since this is
dependent upon dispersion of transistor characteristics and
the PCB pattern layout.

Therefore, an additional transistor is inserted into the base
of, for instance X609, to make it the first to go OFF
immediately after turning the power switch on. As shown
in Figure 40, immediately after the switch is turned on a
current flows through C610 to the base of X611 to turn it
on. This cuts off the current to the base of X609 and turns

it off.

(1) Remove the three screws (1) and the control panel lifts

off.
(2) Remove the three screws (2) and two screws (3, then

remove the cover.

‘ — )

+

C6 TZ 10
? X609
R842 vy

@ X611 [ VY

§ R624 § R841
i . )\

Fig. 40

The above action results in a high X609 collector voltage
which causes current to flow to the base of X613 and

X615 to turn them on. This state produces zero rpm of a
speed select off condition.

TT-101
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5. Adjustment Procedures

® Adjust VR777 to re-shape the waveform shown in
Figure 45 to that shown in Figure 46. Next, re-

Special precautions
® Power on/off

Do not turn the power on until all required con-
nections between circuits have been completed.
Do not insert or remote plugs while the power is
on.

Handling of C. MOS

C. MOS I1C801, IC813 and IC602 are very sensi-
tive. Therefore, care should be exercised to pre-
vent contact with other components in replace-
ment, or current leaks may result. Maintain the
same voltage level for all elements.

5-(1) Adjustment of TPS-41B

Power Supply P.C.Board

A. +12V adjustment

Supply the rated voltage of AC 100V 50/60Hz to
the primary, then adjust VR905 until the voltage
between the 1st and 3rd terminals of SB) on
TPS-41 is +12 £0.2V. (note: the 1st terminal is
the positive side)

- 12V adjustment

Adjust VRI09 until the voltage between the 3rd
and 6th terminals of S (& is +12 0.2V. (note:
the 3rd terminal is the positive side)

+5V adjustment

Adjust VR912 until the voltage between the 5th
and 3rd terminals of S (6) is +5 £0.2V. Insert a
10k-ohm load resistor between the terminals.

adjust VR779 to give 20mV *=10% to the wave-
form. It may be necessary to repeat adjustments of
VR777 and VR779. (This is due to the 2.2Hz
W.F. measurement.)

The above is also performed on TP {1 (VR788,
VR791) and TP (2 (VR801, VR803). Exercise
care since these adjustments may cause TP (0
to go out of adjustment and necessitate repeat
adjustments of TP 400 through TP (2

Obtain peaks of the

same level
NS ] Approx. 40mV / "\_(’ ﬁ!? ir? :T;

Approx. 20mV § zomy

Fig. 45 Fig. 46

B. Drive gain adjustment

Utilizing the gain of TP {2 as the adjustment
criterion, adjust the gains of TP {0 and TP (J) .
For TP {0 , adjust VR784 (1k ohm) to make the
heights of “A" and “B” in Figure 48 equal to
those of TP ({2 in Figure 47. At this time,
heightening either A" or “B" will result in a
circuit characteristic lowering of the other. For
TP (1 , adjust VR796 to obtain the same result.
Lock adjustment may necessitate repeating the
2.2Hz adjustment. (If “B” exceeds 100mV, the
motor is defective.)

(note: the bth terminal is the positive side) ) > @0

E— 2 N
5'(2) Motor Adjustment (TAS-1ZB) Y Y Y 3% (Y YY N}

4

> m

A. 2.2Hz adjustment Fig. 47 Fig. 48
® Remove the quartz lock. (Extract J1 jack from the
TDC-7 digital PCB.)
Insert a 680-ohm resistor and a 220uF *20%
capacitor into TP (8 after starting the motor.
(see Figure 42)

C. Lock adjustment
® Remove the 670-ohm resistor and 200uF capacitor
from TP (8.
In this state, adjust coarse adjusters VR735 and
VR739 to obtain rotation of approximately
33-1/3 and 45 rpm. Connect the probes of a dual

A665
beam/trace oscilloscope (2 msec/div) to TP {7) and
sﬁ;;::-.r: 4t TP (@ then externally trigger the scope with
T ' ”“"”*’"‘,L signals from TP (8. Staying within the -6Hz
R750 £ 75y * (min) quartz lock frequency range, adjust VR735
Fig. 42 and VR739 until the deviation of each pulse at

TP (7) is within = 0.2 msec as shown in Figure 49.

® Start the adjustment approximately 2 minutes
after power on and motor start. Connect the probe !
of an oscilloscope (storage type) to TP () and 1’ Samaes
set the vertical scale to the 20mV/div of 50mV/div |
scale in the DC coupling mode. Adjust VR779 to | ] -

obtain optimum waveform display. |

L kY
AT LB
[EYTTY

|
l Ceee LLAA
T
—e TR (7]

LLFL ]
PIEH] AL g

g
PO | P | P® ©) —QME
R787 Trres T Ran N Fig. 49
VR779
& ] 100K
VRT80
Fig. 43 10K
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D. Quick stop adjustment

® With the turntable mounting two 30-cm LP re-
cords rotaing at 33-1/3 rpm, depress the step
button, then adjust VR647 until the turntable
stops without any reverse movement.

® Set the turntable to 45 rpm and mount a 30-cm
LP record (approx. 200g), then adjust in the
same manner using VR646.

® Confirm that the turntable without a record and
running at 33-1/3 or 45 rpm is stopped by the
quick stop after slight forward movement.

5-(3) N-time Counter Adjustment

Connect the output leads from a low frequency oscil-
lator to the 6th and 7th terminals of P (9). Connect the
probe of an oscilloscope to TP (2), then abserve the
waveform.

A. Set the oscillator frequency to 85Hz and adjust
VR685 until the waveform displayed on the scope
is stable.

B. Then, increase the oscillator frequency which con-
firming that it causes the lock frequency from the
oscillator on the PCB to vary accordingly.

Note: When performing this adjustment, discon-
nect P (0) from the motor.

Non-locked Non-locked

Non-lock points
are fixed at approx.

Locked-in

5-(4) TDC-7 Oscillation

Frequency Adjustment

Connect a frequency counter with 7 or more digit
reading to TP (@ and set the 1Hz control to the "0’
point at 33-1/3 rpm, then turn trimmer 50pF of

C802 on TDC-7 to adjust the frequency to 100.0000

+0.0001 Hz.

5-(5) Rotation Adjustment

—_— 27 —

Reason for adjusting rotation

This equipment employing the quartz-lock servo
method ensures constant rotation of the turntable at
either 33.33 or 45.00 rpm. However, a 1Hz pitch con-
trol is provided for the following reason.

At present, the frequency of standard tone “A * is
specified as 440Hz and is the basic tone in all musical
instruments and music, thus providing the basis for
tuning of an orchestra etc.

In spite of this, depending on the characteristic of an
orchestra or objectivity of the conductor, the basic
frequency often deviates from 440Hz within the range
of #6Hz. On the other hand, the A’ tones in home
use pianos are all tuned at 440Hz. Therefore, when
practicing on a piano with accompaniment from a re-
cord of a performance of the above type of orchestra,
pitch control is required. Pitch control also permits
comparison of a recorded orchestration with another
of the same music but in different tune, thus providing
new enjoyment through listening to the difference in
musical philosophy of different orchestras.

RPM indication

Since a 4-digit digital counter to indicate turntable rpm
is provided, precise monitoring of the revolving speed
of the quartz-lock turntable can be performed at any
time.

After the power switch is turned on and the rpm
selection button is set to either 33-1/3 or 45, the unit
reaches to the rated speed within a superb 0.6 seconds,
and 1.b seconds after the rpm selection button is set,
the digital counter ensures correct indications by
counting 2 additional seconds before starting to display
the rpm. Therefore, it takes a total of 3 seconds after
the start for the counter to start providing an indica-
tion. The counter counts down to the 3rd digit to the
right of the decimal point and the least significant
3rd digit is rounded off for indication. However, due
to a characteristic of the circuit, if the 3rd digit to the
right of the decimal point is either “0” or “9"”, the
indication may be somewhat different from that shown
on the table in Figure 51.



C. Fine adjust RPM indication
If fine rpm adjustment is performed, the digital indi-
cation will become as shown on the following table,
Soced N | +6Hz | 45 | +4 | 43 | +2 | +1 | 0 | -1 | -2 | -3 | -4 | -5 |-6Hz
33 33.79 | 33.71 | 33.64 | 33.56 | 33.48 | 33.41 | 33.33 | 33.25 | 33.18 | 33.10 | 33.03 | 32.96 | 32.88
45 45.62 | 45.51 | 45.41 | 4530 | 45.20 | 45.10 | 45.00 | 4489 | 44.79 | 4469 | 4459 | 4449 | 4439
Fig. 51

6. Connection Diagram

6-(1) Ground Connection

® Connect the ground terminal on the unit and the
ground terminal on the amplifier,

® Connect the attached accessory ground wire to the
ground terminal on the unit.

® Connect the other end of the ground wire to the
ground terminal on the amplifier.

Ground wire Ground terminal

Fig. 52

TT-101
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6-(2) P.C.Board Ass'y Connection

+6 +5 +1 0—1 —5 —gHz -~ -
3[ - RPM indication
THz indication O 0=---0®0---0 0 = 3
TDC-9 1DC.8
J2 J5
57 T Slow Fast
B - o F= ="
I- ! = _l 10’2 -0’2 |
; Indicator ol len L——T——J
1/1000 @ » | ] Cireuit O[S
B :
frequency || | - Hold
y - E -
divider = I =& —_— . nl'} oy ' | Indication switch is
| Oscillation divider Y B ! O~
1 al |— L. —7J Run located under T.T.
[ | C.Mos I
5 , | Ste 33 _ 45
TDC-10 TDC-
Ly — {Pr[Fa - }_‘f ? T |
11 [Ja ‘ ?,o- ?"}' |
| o~ o |
-
1 Speed select switch
J8
Motor
F———= — e LT
I o —a] N-time |
counter '
e~ o I { ;
l ]’ I AC Hole |
| | amplifier FM demodulator— element Speed I
| [[| waveform[™| phase comparator ™ | driver selector I
| re-shaper : I
l Reverse E ] !
ol |on turn
T | |91 detector l t l i
]
=
g — 5 {16 sec timer— ¢
r—-—--———-l Drive circuit e — ‘E 3
1[ Power supply | § g- |
+ 12V
: — 12y E > * TAS-12
| eV L ——— AL
TPS-41 |
L=zl Power switch
1o o+ AC 100V 50/60 H
sl C / Z
Fig. 53
The direct drive motor used in the unit does not require lubrication.
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8. Troubleshootings

8-(1) Turntable does not rotate

Are the collectors Are the collectors Is the coliector le a saw tooth wave
Is the power switch Is the power cord Are any of the Dotted LED Are the 12V Is the collector of Is the collector Are any LED of X638 and X637 of X637 and of X656 at "H" obtained at X658
on? Yes | connected to an Yes| LEDsor LED display and power circuits Yes | X622 a1 "L level | Yes| of X637 at "L" Yes | wires broken? Turntabie at "L" and "H" XB38 at "L and | Yes| level when the Yes | when the turntable | Yes
| AC outlet? —=| displays illumi- functioning —| when the 33 rpm | jevel? — rotates backward levels respectively, == “H' levels respec- nab _33 rpm button = i cotated by hand.
nated? LED (+6Hz) normally ? = speed select button and forward. when the 45 rpm tively, when the is depressed?
are illuminated. is depressed? button is 33 rpm button
depressed? is depressed?
]
4”-:- *Nu lhlﬂ lhl:::- an ¢ Mo *Nu I T *N 0
MNo
Replace the LEDs If the trouble still Replace transistors Is the collector Is X658 shorted Replace the
Turn it on. Plug it into Is the fuse blown? Check the voltages Are any wires from Check transistors {including un- remains. . . ¥B37 and XB38. of X657 at "H” between the v transistor or
the outlet. at each section the micro switch X613, 614, 620, . lighted elements). level when the callector and _;5. the capacitor,
referring to the or P8 socket 621 and 622. LED is open. - g BT rpm button - emitter?
circuit diagram. broken? is depressed? Is0.1u CB40
short-circuited?

f N v

‘Nn

Yes N“l 1
Is a voltage present In this case, pin Is the collector of Is the collector Areany LED The turn-
at the transformer J& should be X617 at "L" level |Yes| of X638 at Yag | wires broken? o , Y
secondary winding? removed fram 3| when the 45 rpm |  “L*" level, — Are +12V and Is the wiring Either one or both table rotates
TPS41, speed select button -12V present at |, | from the motor of the transistors properly.
is depressed? the emitters of | PTOpETlY CON- X656 and HEEI?
X708 and X712 nected to P10 Check if the may be defective.
respectively? and J10? | wires are Replace.
*‘fes Jﬂﬂ lNu Mo | broken.
‘Nn
Check the power Check if R633 Check transistors )
circuits. P wiring is broken X618,619, 616 Is the emitter of Do the emitters Do X709 and The wrntable
or X617 is and 615. X641 at "H" of X710 and X711 conduct rotates properly.
defective. level? vag | 714 conduct Yes | and cut off Yes
- —p»-| when the 45 and  L_gm| according to the g
33 rpm speed X711 and X714
select buttons functions?
are depressed?
*Nn *N{: #Nn +
Replace X641, Replace the Check the motor Look for a point
transistors X710 drive circuit for reducing the
and X714. a short. Do the Yas resistance.
resistances
betwean the No
CENTEr and EMItIer |jr—————]
of X708 and
between the center
and emitter of
X712 exceed
5057

Are the collector
and emitter of
HEB1 conducting?

Is 4 — 6 V present
at the source of
X660, when
rotating the turn-
table by a hand at

{Check the direction of current between X670

/ and X678 referring to the service manual.)

Yes

about 33 rpm,
w“: tthsi'lmn:‘:;g Check the motor drive circuit. _ Is the direction of Check the Hall o The turntable
sacket disea ’ ¢'-rgs No current between elements for an _:“"f”;d rotates properly.
‘ X670 and X678 Yes open orf extreme | ODtained.
the same as > low output, -
indicated in
iuu Is X611 shorted Is the collector Check if X624 Fig. 357
between the No of X624 at "H"” Yes and X626 are
collector and level? | defective. No No output
XB59 and X660 emitter? available.
may be open or
shorted. Check the transis- Replace the Hall

elements having
no output. Check
each phase of the
Hall elements by
rotating the wrn-
table by hand.

rarls), diode(s) or
resistar(s}.

rea

Replace.

TT-101
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8-(2) The

T1Hz

step LED indication is fixed at one point and canriot be controlled

Does operating
both SLOW and
FAST buttons
cause the fixed
LED indication
to shift?

Yes

LED indication
shifts on anly
ane side,

Is the correct rpm
indicated according
to the 33 or 45 rpm
speed select button
depressed?

One of
the two
is cor-
rect.

ihlc:-

Connect the
oscilloscope to
test point TPZ,

Is synchronization
proper and wave-
form stable?

lma

Is the quartz logk
properly synchro-
nized both at 33
and 45 rpm?

lh.lu

Readjust the lock
referring to the
SErVICce manual,

Is LED indica-
tion fixed at "“Q*'?

'

Check FAST
and SLOW micro
switches.

Yes

MNormal.

1Nu

Improper
contact.

Applying power
causes LED to
light at one
point,

Replace the
defective micro
switch{es).
Check also con-
Necting wires,

'

Does CBO3 have
a discharge?
Daes RB04 have
broken wires?

I.C. 803 is

defective,
No

l‘t’es

Replace.

8-(3) R.P.M. indication is incorrect

Is turntable rotat-
ing at the correct
speed? (One of
the two is correct.)

Check the lock.
Is the correct
Mo lock frequency
obtained?

Connect the
oscilloscope to
pin 8 of |.C.808,
Is the frequgn.:-’r
one sixth of the
TP2 output
frequency and
are the wave-
forms stable?

LNn

Readjust the
lock and check
C.MOS.IC

oscillation,

Yes

Depress SLOW
button with § —
10V applied 1o
pin 8 of 1.C. 805
by a tester,

Depress SLOW
button with 5 —
10V applied to
pin 3 of 1.C. 805
by a tester,

Is I.C. 602 step
booster of N-time
counter adjusted
to the center?

‘mu

Readjust with
VRGBS for proper
synchronization
at B5 — 180 Hz,

lnm

1.C.60B is defee-
tive. Replace.

Is pin & ar L™ Is a pulse obtained Are pulses Is CE03 shorted? LED lights at a single
level when the atpin 11 of I.C, obtained at pins 8 Does R805 have point.
button is Yes 804 when the Yes and 6 of 1.C. 804 Yes broken wires? -
® | depressed? P FAST button s when the FAST > Yes ;;Ecgfflws are
F ? H r -
depressed: button is depressed? I—b Replace.
ls the LED
No Yes display wiring properly
connected?
.C. 805 is Is a pulse obtained Check CB04 and Replace, Check the drive
defective, at pin 3 of 1.C. C805 for discharge transistors con.
i | 804 when the ——l__p | and REB07 and —-|  nected to the
SLOW button & MNo R806 for broken No LED displays.
deprassed? wires. Are the same voltages present
at each LED display terminal? |
Only the right side of
the LED display lights
abnormally bright.
Mo
o de-
Iz an ﬂscullat:r_ng wave Mo Check CB02, RB823 and fects. Is pin 10 at “H" level? Yes Adjust X630 through Do all LED displays
obtained at pin 3 ar 4 ——| D801 for discharge, S— —-| X633 to “L" level, | lighit?
of 1.C. 8137 broken wires and a short,
lF"rn 10 is at "L level. l“f’ea
Ye 1.C. 813 is defective, . Check if transistors X630
5_... Replace. — K633 function properly
and replace as required.
_ Is the output Is the same output Does the oscillo- Daes the oscillo- Do all LED Check if 1.C.813
Yes frequency of y frequency also v scope indicate v scope indicate displays indicate y is defective,
™ .c.810 pin 12 =8 obtained at pin 6 e3 that 16,666 kHz es that a 16 666 kHz Yes “0" when pins es Check 1.C.813
at 0,25 Hz? ™| of LC.E147 — > frequency is > frequency is — " 2,6and70f [ ™| for poor soldering
[™| Areboth rise and produced at 2 produced at 2 1.C.815 are con- and a printed
decay correct? second interval second interval nected to the pattern break.
Is H" level more at pin 8 of at pin 12 of ground wire?
than 3.5 v? 1.C.8117 1.C.812?
*Nﬂ-
MNo lNg lNﬂ. 1”0
Check if 1.C.810 Y
15 defective. Check
h f f .
| g;’;&%‘ﬁ;: Check 1.C.814 for 1.C.811 is defec- 1.C.812 is defec- 1.C.815 is defec-
IIELBGEI referring poor soldering or tive. Replace, tive. Replace. tive. Replace.
h;. Il=i 17 a printed pattern
g. 17 break.
Replace any |.C.
having an improp-
er waveform.
— 2B —



8-(4) Turntable rotates at high speed

Depressing a speed
select button causes
the turntable to
rotate clockwise

at a high speed.

Depressing a speed
select button
causes the turn-
table to rotate
counterclockwise
at a high speed.

— 27 —

Does connecting First check the 1505 —1mV Are the output
the base of voltage output present at P9 w;uufurms - Are tfh & output Are the output Are saw tooth Is +12V present at Does 12 ki R754 Is X665 shorted
transistor X670 | YeS| of the frequency pins 6 and 7 on Yes | i toined of the Yos WS“E_:';TS - Yes | waveforms ves | waveforms Yes | the source of No | have a break? No | between collector | ng
to the ground - QENErator. TAS-12 circuit . collectors of | obtained at the | Obtained at the | Obtained at the _——— . | and emitter?
wire stop the board? w X , collectors of collectors of collector of
rotation? : 646 and X647? X649 and XB507? X651 and X6527? XBE87?
T Mo lmﬂ lhlc- ‘NQ T Yes I Yes | Yeos
Nao hd v Y
L Check with the Are all sockets Are X646 and Are XB64& and Are X649 and Are differential Check X658 for X660 is shorted Replace. Replace
power switch ON properly con- X647 shorted or X650 shorted or X650 shorted or wavelforms an open, between D and S. '
First check the and the turntable | | | nected? .| Open between open betviean open between obtained at the
" rotating at about N Are any wires the collectors the colleciors the collectors base of X6587? —_
DL amplifier and 33 Fpim. o broken? |f nat, and emitters? and emitizrs? and emitters?
Hall elements check the motar. : '
following X&70.
"'r‘es Yes Yes ‘L Mo
Replace the Is C636, R738,
transistoris). - DE13 or C639
shorted?
=
Y
Does the turntable The motor Hall Does the direction
stop when the elements may of current between .
emitter of X677 No be defective. Minus. %670 and X678 Yes Check wiring -
and ground wire If so, replace. conform to the | — arﬂum:_! the position
is shorted? service manual d:etectmana!ll
circuit diagram? elements inside
the motor for
proper connection.
J‘Fes ‘Nu
Check the cause Referring to the circuit Check the tran-
of the minus diagram, check the DC 5i510rs, Capacitors
voltage at the voltages, using a tester, and resistors
emitter of X677. |1 iith the base of X670 between X670
connected to the ground and X678.
Plus. X661 for ashort
collector and
Does X676 have Is the collector Check transistors Is X672 open? emitter.
a short between of X674 near OD X674 and X673, pe
the collector and No of the ground Mo Mo
emitter? terminal? — >
l"l"ﬂi l"l’ﬂi l Mormal t"f"'&s
Replace. X674 is shorted Check transistors Replace.
between the
collector and base X670 and X671
: If defective, replace
* the transistor(s). —
Replace.
Y
Does the turntable Check transistors Is the peak to Is an output Is an output s the collector Does X607 D C ircui
' - AR T F oes xﬁm heck IhE f:lrf_‘.l.llt
rn;ate nrmt::{-;lv v Eg; thrn:gh peak ltEl‘..‘.l - 60 mV v ﬂhltlﬂmﬂd :n:t ;::;ﬂ cbtained at the v ';:L:TEET H v function opposite function opposite up to the emitter
when rota es on the waveform o5 collector o 1 Yes collector of X603 es . s to XB067 Yes Yes of X663 for a
clockwise by hand? | reverse wrn ®| obtained at the and X§027? and XE04? ~®=| rotating correctly [~ ——p-| 10 X0077 " Lroken printed
detection circuit. bases of X601 or at L™ level pattern or im-
and X802? when rotating .
N reverse? proper connection.
iﬂn #hlu lhh:- lNﬂ iﬂu lﬂu lhlu
Is the voltage at Check the reverse ¥601 and/or X602 X603 andio- X604 X606 is defective X607 may be Check X808 for
¥
TP8 minus or plus turn detection is defective. is defective. or R612 may be defective, an open between
to the ground If the reverse turn Hall elements Replace the defec- Replace the defec- open. Otherwise R614 the collector and
voltage? detection magnet inside the motor, tive transistor(s), tive transistorls), or R615 have emitter and check
operates correctly, a break. RG17 for a
replace the Hall broken wire,
glements.
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9. Exploded Views and Part Numbers
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No.| Part Number Part Name Rating Description Maker
Pc | T
1 | 2SC1030(C) Silicon transistor 50W| 10MHz | X901, 902, 905 Hitachi
3 | Refer to Table 1 | Cord stopper See page 54
4 | EQ3617-6C Power transformer
5 | QSS4224-002 Slide switch
6 | QMS1S01-014 Micro switch
7 7
8 | E03565-580 5 pins socket J7
10 | Refer to Table 1 | Fuse See page 54
11 Refer to Table 1 | Power cord "
12 | M926 Direct drive motor
13 | TAS-12B Servo control P.C. Board ass’y
14 | TDC-10B Frequency divider P.C. Board ass'y
15 | TDC-7B Crystal P.C. Board ass’y
16 | TDC-8B LED speed counter P.C. Board ass'y
17 | TDC-9B LED indication P.C. Board ass’y
18 | TPS41B Power supply P.C. Board ass'y
19 | E34211-001 Heat sink
20 | E21891-002 Platter
21 | E21890-004 Platter mat
22 | E60241-001 Switch lever ass’y
23 | E60248-001 Lever
24 | E10021-001 Motor board
25 | E60239-001 Base ass'y
26 | E34197-001 Bracket
27 E34203-001 o
28 | EB60274-001 Switch bracket
29 | EB0277-001 Bracket
30 | E34339-001 Shield plate ass’y
31 | EB0829-001 Shield plate
32
33 | E61564-001 C.B. holder
34 | E60283-001 Eye holder
35 | E60243-001 Shaft
36 | E60244-001 Lever shaft
37 | E60278-001 Stud (A)
38 | E60279-001 Stud (B)
39 | E60280-001 Stud (C)
40 | E60802-001 Spacer
41 | E60246-001 Spring
42 | E60252-001 "
43 | E60253-001 "
44 | E60245-001 Cam
45 | E34194-001 Rubber sheet
46 | E60249-001 Key ass’y
47 | E60698-001 L.E.D. support
48 | E60254-001 Switch knob
49 | E60275-001 Push knob {A)
50 | E60276-001 Push knob (B)
51 E60728-001 Knob base
52 | E10020-003 Control panel
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No.| Part Number Part Name Rating Description Maker
53 | E21896-002 Cover

54 | E60691-001 Switch cover
55 | E60692-001 Switch plate
56 | E61563-001 Insulator

57 | E60281-001 Eye (A)

58 | E60282-001 Eve (B)

59 | E60238-001 Window

60 | LPSP2605M Screw

61 | LPSP3005NS "

62 | LPSP3006ZS "

63 | LPSP3008NS “

64 LPSP3008Z5 '

65 | LPSP30102S "

66 | Refer to Table 1 " See page 54
67 | LPSP4008MS o

68 | LPSP40082S "

69 | LPSP4012NS "

70 | SBSB30062Z Tapping screw
71 | SBSB3008N "

72 | SBSB30082 "

73 | SDSP3006NS Screw

74 | SPSP2010Z "

75 | SPSP3008NS "

76 | REE3000 Washer

77 | WBS3000N o

78 | WLS3000N Lock washer
79 | WLS4000N "’

80 | WNS3000N Washer

81 | WNS3000Z "

82 | REE2000X E ring

83 | E60837-001 Rubber sheet
84 | EG3676-001 V.S. plug

85 | E03676-002 V.S. socket
86 | Refer to Table 1 AC fuse P.C. Board ass'y See page 54

TT-101
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10. Printed Circuit Board Ass’'y Part Numbers and Parts List

10-(1) TDC-7B Crystal P.C.Board Ass'y i

el M el
T

.
........... i \
) \
™
2 \\
IC811 1C812 IC815 (o)
1 5.0 4.4 5.0 5.0 0 Q.7 Pulses within | Pulses within 0 15 Intermittent o _',..--"'"
0-3.8 2-3.8 pulses within -
0-2.5 . -
2 0 44 | 36 | 50 0 0 z 0 26 3.3 z Ad
" 3 |0-42 | 44 0.1 0 0 0 " 0 2.1 Pulses within -
~ . 4 (420 | 44 3.7 0 0 - 3.0 - 2.3 0 - 0N
~ oy — N\, -
~ N 5 1.2 4.4 3.7 4.4 0 5.0 " 5.0 — Pulses within — - .
R\/ =24 \/
B 4.8 4.4 3.6 3.7 5.0 0 0 0 — o Intermittent
pulses within
0—2.5
7 - 0.2 0.1 0 -0 0 0 0 - 0 0
8 4.4 4.4 0 3.7 0 - Pulses within e 0 3.2 Intermittent
Transistors in TDC-7 oscillator C.B. assembly 0.8-2 P u,lﬁs_";'_g"n
gl 4.4 4.4 4 - i - P ithi 1.5 ”
C 8 E 0 4 0 1.8 ulsif within
0-2.5
X808 3.8 0.1 0.05 10 4.4 4.4 5.0 0 0 0 3.8 0 0 3.2
X809 318 0.05 0 1 4.4 4.4 1.6 0 0 Pulses withim 0 Pulses within 0 1.5
3-38 0-—0.1
X804 2.2 4 5 12 4.4 0 - 5.0 0 " 3.0 Pulses within 0 3.2
X805 2.2 4 5 0-25
KBUE 2'2 4 5 1 3 4.4 '4..4 - 5-0 50 — " - E.D 1 -5
14 0.2 4.4 0 5.0 50 |Pul ithi 5.0 Pulses within 5.0 5.0
X807 2.2 4 5 oeag o1
-
16 4.4 — 5.0 indicated
17 4.4 -
18 44 0 0
19 [ 4.4 0 1.5
20 | 44 |0.1-36 ) 15
21 -  |0.1-3.6 1.5
22 — 10.1-36 1.5 :
23 16 [0.1-36 - 50 |
A S - R R
TT-101
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10-(1) TDC-7B Crystal P.C.Board Ass’y

Transistors

Item No. Part Number Rating Description Maker

Pc fT
X804~X807 2SAB28A(E) 200mwW 150MHz Silicon Mitsubishi
X808~X809 2SC711AI(E, F} ' " " “
Integrated Circuits
Item No. Part Number Rating Description Maker
IC801 SC3042 50mW C. MOS |.C. Nihon Precision
IC802 M53354P I.C. Mitsubishi
1C803 MB3393P 155mW " o
IC804~1C805 M53200 " ”
IC810 M53293 " !
1C811 M53200 " !
IC812 M53290P " ”
IC813 TC5001C C. MOS I.C. Toshiba
IC814 M53204P |.C. Mitsubishi
IC815 M53247P " "
Diode
Item No. Part Number Rating Description Maker
D801 152473 Silicon Toyo-Dengu
Capacitors
Item No. Part Number Rating Description
C801 QCTO5UJ-330 33pF 50V
C802 QAT3001-006 47pF
C803 QEW41CA-476 47uF 16V Electrolytic
C804~C805 QFM4THK-122 0.0012uF| 50V Mylar
C806 QFM4THK-102 0.001uF o "
Cc807~C810 QFM41HK-223 0.022uF o "
Resistors
Item No. Part Number Rating Description
R802 QRD141J-225 2.2MS2 1/4W Carbon
R803 QRD141J-102 1k$2 " .
R804 QRD141J-332 3.3kS2 r .
R805 QRD141J-103 10k£2 . .
R806~R807 QRD141J-222 2.2k§2 " "
R808~R811 QRD141J-682 6.8kS2 o "
R814 QRD141J-152 1.5k$2 " o
R815~R817 QRD141J-102 1kE2 o
R818~R819 QRD141J-152 1.5k$2 o o
R820 QRD141J-562 5.6kS2 o o
R821 QRD141J-153 15k 2 "
R822 QRD141J-473 47k§2 " o
R823 QRD141J-104 100k$2 o "
R824 QRD141J-473 47k o o
R825 QRD141J-102 1k&2 " "
R826~R829 QRD141J-681 680£2 '
R830 QRD141J-562 5.6k2 o
R831~R838 QRD141J-181 18052 ” "
R839 QRD141J-152 1.5k L2 ' "
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Others

Item No. Part Number Rating Description
E04300-001 9.504MHz Crystal
E46687-001 Tab

P1 E03686-0058 b pins plug

P2 E03686-0158B 15 pins plug

P3 E03686-006B 6 pins plug

P4 E03686-005B 5 pins plug

P5 E03686-013B 13 pins plug

J12 EQ03681-0601 Socket wire
E21931-002 Printed wiring board

10-(2) TDC-8B LED Speed Counter P.C.Board Ass'y

Diode
item No. Part Number Rating Description Maker
TLR313 LED Toshiba
Others
Item No. Part Number Rating Description
E34206-002 Printed wiring board
E34204-001 Screen
E46687-001 Tab
TT-101
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10-(3) TDC-9B LED Indication P.C.Board Ass'y

Diode
Item No. Part Number Rating Description Maker
LN23SR L.E.D. Matsushita-Denki
Resistor
Item No. Part Number Rating Description
QRD141J-181 180152 1/4W Carbon
Others
Item No. Part Number Rating Description
E34207-002 Printed wiring board
E46687-001 Tab
TT-101
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10-(4) TDC-10B Frequency Divider P.C.Board Ass’y

C B E

X801 3.3 0.2 0
X802 0 1.1 0.05
X803 0 1.6 0.05

Transistors

Item No. Part Number Rating Description Maker

Pc fT

X801 2SC711A(E. F) 200mwW 150MHz Silicon Mitsubishi

X802~803 2SAG28A(E) & o ' o

Integrated Circuits

Item No. Part Number Rating Description

IC806 M53293P |.C.

IC807~1C809 M53290P "

Resistors

Item No. Part Number Rating Description

R812 QRD141J-473 47kE2 1/4W Carbon

R813 QRD141J-472 4.7k82 1/4W o

Others

Item No. Part Number Rating Description

E34385-002 Printed wiring board
EO03686-006B 6 pins plug
TT-101
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TAS-12B Schematic Diagram
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Voltage chart (Measured with a tester having an input impedance of more than 100k$2.)

33-1/3 rpm reverse turn detection parts

Transistors in blocking circuit

C B E Remarks C B E
X601 | 93] 6 | o4 X630 12 0.6 0
X602 | 93| 6 | 54 X631 0.1 0.1 0
X604 | 12 0.1 0 Clockwise normal revolution X632 119 0.1 0
X604 0.1 0.6 0 Equnterclﬂckwise revolution X633 0.1 0.6 0
X603 0.1 0.6 0 Clockwise normal revolution
X603 | 12 01 | O Counterclockwise revolution N times counter TR’s
X605 0.6 0 0 C B E
X606 | 12 0 0 X634 05| -08 0
X607 0.1 0.6 0 X653 05| -0.2 0
X608 9.9 0.1 0

Transisotrs in TAS-12 C.B. ass’y speed select section
OFF 33 rpm 45 rpm
C B E Cc B E C B E

X609 10.8 0.6 0 0.1 0.6 0 0.1 0.6 0
X610 0 0.05 0 0 0.05 0 0 0.05 0
X611 0.6 0 0 0.6 0 0 0.6 0 0
X612 12 0.1 0 12 0.1 0 12 0.1 0
X613 0.1 0.6 0 11.8 0.1 0 0.1 0.6 0
X614 0.6 0.1 0 0.1 0.6 0 0.1 0.6 0
X615 0.1 0.6 0 0.1 0.6 0 0.1 0.6 0
X616 0.6 0.1 0 0.6 0.1 0 Dl 06 0
X617 0.6 12 11 0.6 12 11 0.6 12 1
X618 0 0 0 0 0 0 0 0 0
X619 0 0 0 0 0 0 0 0 0
X620 0 0.1 0 0 0 0 0 0 0
X621 0.1 0.6 0 0 0 0 0 0.1 0
X622 0.6 12 11 0.6 12 1 0.6 12 1
X623 12 6.1 5.4 12 6.1 5.4 12 6.1 b4
X624 0.1 0.6 0 0. 0.6 0 0.1 0.6 0
X625 8.0 12 5.4 5.1 4.8 5.4 12 b.4
X626 5.4 0.1 0 5.4 0.1 0 5.4 0.1 0
X627 5.4 0.1 0 54 0.1 0 5.4 0.1 0
X628 0.1 0.6 0 0.1 0.6 0 0.1 0.6 0
X629 5.4 0.1 0 5.4 0.1 0 5.4 0.1 0
X635 0.1 0.1 0 11.8 0.1 0 11.8 0.1 0
X636 0.1 0.6 0 118 0.1 0 11.8 0.1 0
X637 11.8 0.1 0 0.1 0.6 0 11.8 0.1 0
X638 118 0.1 0 11.8 0.1 0 01 | 06 0
X639 0.1 0.6 0 0.1 0.6 0 12 | 041 0
X640 0.1 0.6 0 12 0.1 0 0.1 | 0.6 0
X641 0.1 0.6 0 9 0.1 0 9 0.1 0
X642 12 0.1 0 12 0.1 0 12 0.1 0
X643 12 0.1 0 12 0.1 0 12 0.1 0
X644 0.1 0.6 0 0.1 0.6 0 0.1 0.6 0

Mote: The voltages listed above were measured at a stable revolution or stopped stage and are not transient voltages.
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AC amplification waveform shaper transistors

C B E
X646 6.4 0 -0.6
X647 6.4 0 -0.6
X649 6.6 0 -0.6
X650 6.6 0 -0.6
X651 -0.95 0.8 -12
X652 -0.95 0.8 -12
Transistors in phase comparator
C B E Remarks
X654 -11.4 -11.4 -12
X655 -11.9 -11.4 -12
X656 11.7 114 12 33-1/3 rpm
X656 5 11.8 12 45 rpm
X657 5 11.8 12 33-1/3 rpm
X657 11.7 114 12 45 rpm
X658 5 0 0
X661 6.1 0.3 0
X662 0.3 0.6 0
X663 6.4 9.3 9.9
X664 0.17 6.1 6.4
X665 -0.17 6.1 6.4
X668 -11.9 -11.4 =12
X669 0.2 0.6 0
Phase comparator FET
D G S
X659 6 -11.9 5
X660 12 6 6.1
X660 12 6 6.1
X667 6 -11.9 6
Note: Voltage in column G is 120V.
Transistor DC Amp.
C B E
X670 9.4 -0.17 -0.7
X671 9.4 -0.17 -0.7
X672 -10.9 -0.7 -11.5
X673 -6 -b.4 9.8
X674 -6 -5.4 9.8
X675 12 0.3 -0.34
X676 -12 -0.6 -0.34
X677 0.3 -0.3 -0.34
X678 -0.6 -0.3 -0.34

TT-101
No. 2391
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Transistors in timer section

C B E
X679 | X687 | X695 | -5.4 -0.3| 04
X680 | X688 | X696 | 10.8 -0.3| 0.39
X681 | X689 | X697 | 10.8 -0.3| 0.38
X682 | X690 | X698 (-114 [-113 |-119
X683 | X691 | X699 | 118 [-10.8 [-11.3
X685 | X693 | X701 118 [-108 1-11.3
X684 | X692 | X700| 118 |-11.3|-11.9
X696 | X694 | X702 | 118 |-11.3|-11.9
X703 | - — -11.4 |-12
Transistors in interior power
switch and gain switch section
C B E
X704 38 | -12 |-12
X705 |-12 12 12
X706 | 12 3.6 3.0
X707 |-12 -36| -3.0
X708 | 12 114 12
X709 | 114 10.8| 12
X710 0.3 06| O
X711 |-114 | -11.4|-12
X712 |-12 -114 |-12
X713 | 118 114 12
X714 0.1 0.6 0
Transistor in drive section
C B E
X715 5 0 -12
X716 0.1 0.6 0
IC’s on TAS-12 C.B. ass'y
Pin No. | IC601 | 1IC602 | IC603 | IC604 | IC605 | IC607
1 2.6 - 1.8 1.8 1.8 0
2 — — 0 0 0 0.6
3 - 5.0 0 0 0 0.6
4 5.0 3.1 — — - -
5 0.8 0 5.0 5.0 5.0 5.0
6 - 1.1 0 0 0 -
7 - 1.1 0 0 0 —
8 2.0 0 - - — 0.1
9 26 2.2 — - - —
10 0 - 0 0 0 0
11 0 4.1 0.1 0.1 0.1 -
12 0.6 - 1.8 1.8 1.8 -
13 - 4.1 - - — -
14 - 2.6 1.1 1.1 1.1 —
15 6.4
16 | 6.4

Note: At 33-1/3 rpm




TAS-12B Servo Control P.C.Board Ass’y Parts List.

Transistors

Item No. Part Number Rating Description Maker
Pc fT
X601~C624 2SC711AI(E) 200mW 150MHz Silicon Mitsubishi
X625 2SA628A(E) " " " ”
XB626~X655 2SC711A(E) '’ o o z
XB656~X657 2SA628AI(E) " "
X658 2SC711A(E) " " " i
X659~X660 2S5K40-2 100mWwW F.E.T. Hitachi
X661~X662 2SC711A(E) 200mw 150MHz Silicon Mitsubishi
X663~X665 2SA628A(E) " " " !
X666~ X667 2SK40-2 100mWw F.E.T. Hitachi
X668~X672 2SC711A(E) 200mW 150MHz Silicon Mitsubishi
X673~X674 2SAB628A(E) " . " "
X675 25C1061(B, C) 25W 6MHz o Hitachi
X676 2SAB671A(B, C) ” 8MHz o "
X677 2SC711A(E) 200mW 150MHz ' Mitsubishi
X678~X681 2SAB628A(E) “ N ” "
X682~X683 2SC711A(E) " " " "
X684 2SC1061(B, C) 25W 6MHz Hitachi
X685 2SC711AI(E) 200mW 150MHz " Mitsubishi
X686 2SC1061(B, C) 25W 6MHz ” Hitachi
X687~X689 2SAB628A(E) 200mW 150MHz Mitsubishi
XB690~X691 2SC711A(E) “ " " "
X692 25C1061(B, C) 25W 6MH:z o Hitachi
X693 2SC711A(E) 200mW 150MHz o Mitsubishi
X694 25C1061(B, C) 25W 6MHz Hitachi
X695~ X697 2SAB28A(E) 200mW 150MHz o Mitsubishi
X698~X699 2SC711A(E) " " " "
X700 2SC1061(B, C) 25W 6MHz Hitachi
X701 2SC711A(E) 200mW 150MHz " Mitsubishi
X702 25C1061(B, C) 26W 6MHz " Hitachi
X703~X704 2SC711A(E) 200mW 150MHz " Mitsubishi
X705 2SA628A(E) " o " "
X706 2SC711A(E) “ ; " "
X707 2SAB28A(E) ’
X708 25C1061/B, C) 25W 6MHz " Hitachi
X709 2SAG28A(E) 200mw 150MHz " Mitsubishi
X710~X711 2SC711A(E) o " " "
X712 2SAB671(B, C) 25W 8MHz " Hitachi
X713 2SAB628A(E) 200mW 150MHz " Mitsubishi
X714~X716 2SC711A(E) N " " "
Integrated Circuits
Item No. Part Number Rating Description Maker
1IC601 M53273P 80mW I.C. Mitsubishi
IC602 MC14046CP 50mW o Motorola
IC603~1C605 M3290P 155mWwW o Mitsubishi
IC606 M53292P " " "
IC607 M53293P o ' '
TT-101
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Diodes

Item No. Part Number Description Maker
D601 RD6.2EB Zener Nihon-Denki
D602~D605 152473 Silicon Toyo-Dengu
D606 RD6.2EB Zener Nihon-Denki
D607~D613 152473 Silicon Toyo-Dengu
D614 vD1121 Varistor Nihon-Denki
D615 152473 Silicon Toyo-Dengu
D616 VvD1121 Varistor Nihon-Denki
D617~D618 152473 Silicon Toyo-Dengu
D619 vD1121 Varistor Nihon-Denki
D620~D622 152473 Silicon Toyo-Dengu
D623 VD1121 Varistor Nihon-Denki
D624~D626 152473 Silicon Toyo-Dengu
D627 VvD1121 Varistor Nihon-Denki
D628~D632 152473 Silicon Toyo-Dengu
Capacitors
Item No. Part Number Rating Description
C601 QEW41HA-105 1uF 50V Electrolytic
C602~C603 QFM41HK-103 0.01uF ” Mylar
C604 QEW41HA-105 1uF “ Electrolytic
C605 QEW41CA-106 10uF 16V "
C606 QEW41CA-476 47uF & i
C607~C608 QEW41CA-106 10uF “ "
C609~C610 QEW41EA-475 4.7uF 25V "
C611 QFM41HK-223 0.022uF | 50V Mylar
C612 QEZ0046-106 10uF “ Electrolytic
C613 QFM41HK-223 0.022uF " Mylar
C614 QEZ0046-106 10uF “ Electrolytic
C615 QFM41HK-223 0.022uF o’ Mylar
C616 QFM41HK-103 0.01uF " '
C617 QEZ0046-106 10uF " Electrolytic
C619 QFM41HK-104 0.1uF “ Mylar
C620 QCS11HJ-221 220pF " Ceramic
C621 QFM41HK-473 0.047uF " Mylar
C622 QEB41HM-224 0.22uF ” Electrolytic
C623~C624 QEB41HM-684 0.68uF “ o
C625 QEW41CA-476 47uF 16V o
C626 QFM41HK-683 0.068uF | 50V Mylar
C627~C628 QFM41HK-102 0.001uF ” "
C629~C630 QEB41HM-224 0.22uF " Electrolytic
C631~C632 QFM41HK-102 0.001uF “ Mylar
C633~C634 QEB41HM-224 0.22uF " Electrolytic
C635 QSC11HJ-470 47pF o Ceramic
C636 QFM41HK-472 0.0047uF| “ Mylar
C637 QFM41HK-102 0.001uF “ "
C638 QEW41HA-105 1uF " Electrolytic
C639 QFM41HK-222 0.0022uF| " Mylar
TT-101
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Capacitors

Item No. Part Number Rating Description
C640 QFZ0050-104 0.1uF 100V P.C.
C641 QFM41HK-222 0.0022uF| 50V Mylar
C642~C643 QFM41HK-103 0.01uF " "
C644 QFM41HK-222 0.0022uF| "~ "
C645 OFM41HK-472 0.0047uF| "
C646 QFM41HK-154 0.15uF " "
C647~C648 QFM41HK-102 0.001uF " “
C649 QCS11HJ471 470pF " Ceramic
C650~C651 QFM41HK-102 0.001uF " Mylar
C652~C653 QEB41HM-224 0.22uF " Electrolytic
Cobh4 QCS11HJ-471 470pF "’ Ceramic
C655~C656 QFM41HK-102 0.001uF " Mylar
C657~C658 QEB41HM-224 0.22uF " Electrolytic
C659 QCS11HJ-471 470pF " Ceramic
C660~C661 QFM41HK-102 0.001uF " Mylar
C662~C663 QEB41HM-224 0.22uF ! Electrolytic
C664 QEW41CA-476 47uF 16V "
C665 QFM41HK-104 0.1uF 50V Mylar
C680 QEW41CA-106 10uF 16V Electrolytic
Resistors
Item No. Part Number Rating Description
R601~R602 QRD141J-682 6.8k§2 1/4W Carbon
R603~R604 QRD141J-821 820802 " "
RG605 QRD141J-682 6.8kS2 " "
R606~R607 QRD141J-272 2.7k82 " "
R608~R609 QRD141J-183 18k2 " "
R610 QRD141J-473 47k ' ‘"
R611 QRD141J-153 15k82 " "
R612 QRD141J-473 47kS2 "
R613~R616 QRD141J-562 5.6k{2 " "
R617 QRD141J-563 56k<2 " "
R618 QRD141J-222 2.2k$2 ’ "
R619~R623 QRD141J-473 47kS2 " "
R624 QRD141J-103 10k§2 “ "
R625 QRD141J-682 6.8k{2 ‘! "
R626 QRD141J-473 47kS2 " "
R627 QRD141J-222 2.2k$2 " "
R628~R631 QRD141J-473 47k 82 o "
R632 QRD141J-222 2.2k82 “ a
R633~R634 QRD141J)-683 68kL2 “ "
R63b QRD141J-473 47kS2 " a
R636 QRD141J-682 6.8k§2 o
R637~R640 QRD141J-683 68kL2 " "
R641 QRD141J-682 6.8k{2 " "
R642~R643 QRD141J-683 68kL2 “ "
R644 QRD141J-681 680£2 " o’
R645 QRD141J-332 3.3k§2 " !
R648 QRD141J-473 47k2 " "
R649 QRD141J-683 68kS2 " "
R650 QRD141J-473 47kS2 " "
R651 QRD141J-332 3.3k§2 " "
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Resistors

TT-101

No. 2391

Item No. Part Number Rating Description
R652 QRD141J-103 10kS2 1/4W Carbon
R653 QRD141J-473 47k o "
R654 QRD141J-682 6.8k{2 “
R655 QRD141J-683 68kf2 ” "
R656 QRD141J-682 6.8k{) " "
R657 QRD141J-473 47kEL "
R658 QRD141J-563 56kf2 o o
R659 QRD141J-473 47kS2 "
R660 QRD141J-682 6.8k£2 "’ "
R661~R664 QRD141J-103 10k 2 "
R665 QRD141J-272 2.7k " "’
R666 QRD141J-154 150k E2 "
RE667 QRD141J-272 2.7k82 " "
R668 QRD141J-273 27kE2 " G
R669 QRD141J-103 10k£2 " ’’
R670~R671 QRD141J-272 2.7kE2 o ”
R672~R673 QRD141J-472 4.7k$2 " o
R676 QRD141J-473 47k82 " ”
Re/77 QRD141J-392 3.9k{2 " '
R678~R679 QRD141J-562 5.6k§2 " .
R680 QRD141J-102 1k§2 ” "
R681 QRD141J-103 10k€2 '
R682 QRD141J-272 2.7k82 ! “
R683 QRD141J-472 4.7k ‘! "
R684 QRD141J-153 15k€2 o "
R686 QRD141J-473 47kEL ”’ "
R687 QRD126J-471 47082 ! o
R688 QRD141J-473 47kE2 o '
R689 QRD126J-471 47082 1/2W Uninflammable carbon
R690~R691 QRD141J-223 22k 1/4W Carbon
R692 QRD141J-333 33kE2 1/4W Carbon
R693 QRD126J-471 47052 1/2W Uninflammable carbon
R694 QRD141J-223 22k 1/4W Carbon
R695 QRD141J-473 47k " .
R696 QRD141J-682 6.8k{2 " ”
R697 QRD141J-473 47k ! "
R698 QRD141J-682 6.8k&2 "
R699 QRD141J-473 47kS2 ! "
R700~R701 QRD141J-682 6.8k82 a
R702~R703 QRD141J-683 68kL2 ” o
R704 QRD141J-153 15k§2 “ o
R705 QRD141J-683 68kE2 "
R706 QRD141J-103 10k$2 "
R707 QRD141J-683 68kl ” "
R708~R709 QRD141J-101 1002 " "
R710~R711 QRD141J-183 18kE2 " "
R712~R713 QRD141J-122 1.2k§2 " "
R714 QRD141J-822 8.2kS2 ! "
R715~R716 QRD141J-103 10k§2 o "
R717~R719 QRD1414-822 8.2kL2 '
R722~R723 QRD141J473 47kE2 " "
R724~R725 QRD141J-472 4.7kS2 " "
R726 QRD141J-101 10082 " o
R727 QRD141J-473 47kS2 " ”
R728 QRD141J-392 3.9kS2 " o

— 44 —




Resistors

Item No. Part Number Rating Description
R729 QRD141J-332 3.3k 1/4W Carbon
R730 QRD141J-473 47kS2 " "

R731 QRD141J-123 12k 2 "

R732 QRD141J-104 100kS2 " "

R733 QRD141J-103 10k$2 o "

R734 QRD141J-182 1.8k&2 o "

R736 ORX148F-6802 68k 1/2W Metal film
R737~R738 QRD141J-473 47 kS 1/4W Carbon
R740 QRX148F-5602 56k{2 1/2W Metal film
R741 QRD141J-105 TME2 1/4W Carbon
R742 QRD141J-123 12k$2 " "

R743 QRD141J-562 5.6k2 ’ "

R744 QRD141J-472 4.7kS2 " "

R745 QRD141J-473 47k82 " "

R746 QRD141J-682 6.8k§2 " "

R747 QRD141J-182 1.8k " o
R748~R749 QRD141J-331 330£2 " "
R750~R751 QRD141J-223 22k$2 "

R752 QRD141J-182 1.8k§2 “ o

R753 QRD141J-822 8.2k§2 "

R754~R755 QRD141J-123 12k§2 1/4W Carbon
R756 QRD141J-333 33k2 " "

R757 QRD141J-562 5.6kS2 " "

R758 QRD141J-123 12k§2 "

R759 QRD141J-105 TME2 "’ "

R760 QRD141J-103 10kS2 o’ "

R761 QRD141J-104 100kS2 o "

R762 QRD141J-103 10k 82 " "

R763 QRD141J-473 47k 82 ” "

R764 QRD141J-562 5.6k$2 " "

R765 QRD141J-103 10k 2 " "
R766~R767 QRD141J-102 1kE2 " "
R768~R769 QRD141J-123 12kS2 " "

R770 QRD141J-151 15082 "

R771~R772 QRG017J-122 1.2k§2 W Oxide metal
R773 QRD141J-3R3 3.352 1/4W Carbon
R774~R775 QRD141J-562 5.6kE&2 " !

R776 QRD141J-681 68052 " o’

R778 QRD141J-681 " "

R780 QRD141J-103 10k$2 " “

R781 QRD141J-681 680152 1/4W Carbon
R782 QRD126J-122 1.2k§2 1/2W Uninflammable carbon
R783 QRD141J-101 10052 1/4W Carbon
R785 QRD141J-101 " ' "

R786 QRD141J-223 22k "

R787 QR X026J-100 1082 2w Uninflammable M.F.
R788 QRD141J-681 68012 1/4W Carbon
R790 QRD141J-681 re o "

R792 QRD141J-103 10kS§2 " "

R793 QRD141J-681 680£2 "

R794 QRD126J-122 1.2kQ2 1/2W Uninflammable carbon
R795 QRD1414-101 10052 1/4W Carbon
R797 QRD141J-101 ! " "

R798 QRD141J-223 22kS2 " "

R799 QRX026J-100 1082 1/2W Uninflammable M.F.
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Resistors

TT-101

No. 2391

Item No. Part Number Rating Description

R800 QRD141J-681 680 1/4W Carbon

R802 QRD141J-681 " "’ "

R804 QRD141J-103 10k£2 " "

R805 QRD141J-681 680£2 " "

R806 QRD126J-122 1.2kQ2 1/2W Uninflammable carbon

R807 QRD141J-101 100£2 1/4W Carbon

R809 QRD141J-561 56082 o "

R810 QRD141J-223 22k82 " "

R811 QR X026J-100 1082 2W Uninflammable M.F.

R812 QRD141J-152 1.5kE2 1/4W Carbon

R813 QRD141J-563 56k {2 " "

R814 QRD141J-123 12k82 " "

R815 QRD141J-153 15k £2 o "

R816 QRD141J-223 22k L2 " '

R817 QRD141J-123 12k &2 ' "

R818 QRD141J-183 18k§2 ” "

R819~R820 QRD141J-102 1kS2 " "

R821 QRD141J-183 18k&2 "’ "

R822~R823 QRD141J-331 33082 o "

R824~R827 QRD141J-473 47kE2 “ "

R828 QRD141J-682 6.8k {2 " "

R829 QRD141J-103 10kS2 "

R830~R831 QRD141J-473 47kS2 " "

R832 QRD141J-682 6.8k2 " "

R833 QRD141J-473 47k “ "

R834 QRD141J-332 3.2k2 * "

R835 QRD141J-472 4.7k " "

R836~R838 QRD141J-103 10k§2 "’ "

R839 QRD141J-392 3.9k£2 " "

R840 QRD141J-562 5.6k{2 a "

R841~R842 QRD141J-473 47kE2 r "

R646 QVP8AQOB-015 100k €2 Variable {carbon)

R685 QVPBAQOB-014 10k{2 "

R735 QVZ3501-473 43kS2 Variable (metal film)

R739 QvZ3501-223 22kS2 "

R777 QVPSAQOB-013 1k§2 Variable (carbon)

R779 QVPSAOB-015 100k$2 "

R784 QVPSAQOB-013 1k&2 "

R789 QVvPBAOB-013 " '

R791 QVPBAOB-015 100k <2 "

R796 QVPBAQOB-013 1k "

R801 QVPB8AOB-013 o "

R803 QVP8AOB-015 100k 2 "

Others

Item No. Part Number Rating Description
E60686-001 Heat sink
A41096 Tab
E43727-002 "

P9 E03686-007 A 7 pins plug

P8 EQ3686-009A 9 pins plug

P10 E03686-018A 18 pins plug

J1 E03681-0503 Socket wire

J4 E03681-0504 o

J6 E03681-0602 "
E33754-002 Tie band
E10046-002 Printed wiring board
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10-(6) TPS-41B Power Supply P.C.Board Ass'y

A el

_,r"".
- Power TR's on TPS41

i, .
piry

/7 C.B. ass'y IC’s on TPS-41 C.B. ass’y
C B E Pin No. | 1C901 1C902

X901 | 20.5 126 | 12 1 — —

X902 | 20.5 13.2 | 126 2 6.6 -b.4

X903 | -85 -0.6 0 3 6.6 -5.4

X904 | -8.5 -1.2 | -0.6 4 0 -12

X905 | 10 5.6 5 5 - E

X906 56 | 9.4 | 10 6 11.8 -1.2

X907 | 9.4 5.6 5 7 19.0 -1.56

Note: Voltage and rise time at Note: At normal speed.

normal speed changes
slightly.
Transistors
Item No. Part Number Rating Description Maker
Pc fT

X902 25D438(D, E) 750mWwW T100MHz Silicon Sanyo-Denki
X904 25D438(D, E) ' o e L
X906 2SAB28(E) 200mWw 150MHz o Mitsubishi
Xa07 2SC711A(E) ' " " "
Integrated Circuits
Item No. Part Number Rating Description Maker
IC901~1C902 M51802L 50mW 1.C. Mitsubishi
Diodes
Item No. Part Number Rating Description Maker
Da01 ESABO2-02C Silicon Fuji-Denki
D902 ESABO2-02N ! "
D903 ESABO2-02C " o
ng ESAE DE '[]2 N L #F
D905 ESAB02-02C v o
D906 ESABO02-02N “ "
D907 vVD1121 Varistor Nihon-Denki
D908 RD6.2EB Zener y
D909 vVD1121 Varistor "
D910 RD6.2EB Zener ’
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Capacitors

TT-101

Item No. Part Number Rating Description

C902 QFM41HK-223 0.022uF | 50V Mylar

C903 QEW41EA-228 2200uF | 25V Electrolytic

Co04 QEW41EA-227 220uF " "

C905 QEW41CA-107 100uF 16V o

C906 QFM41HK-223 0.022uF | 50V Mylar

Co07 QEW41EA-228 2200uF | 25V Electrolytic

Ca08 QEW41EA-227 220uF " a

C909 QEW41CA-107 100uF 16V "

C910 QFM41HK-223 0.022uF | 50V Mylar

Co11 QEW41EA-228 2200uF | 25V Electrolytic

C912 QEW41CA-107 100uF 16V "

Resistors

Item No. Part Number Rating Description

R901 QRD141J-331 33082 1/4W Carbon

R902 QRD141J-102 k&2 " "

R903 QRD141J-182 1.8k$2 "’ "’

R904 QRD141J-222 2.2k82 " "

R905 QVP2A0B-052 500£2 Variable (carbon)

R906 QRD141J-331 33082 1/4W Carbon

RO07 QRD141J-102 1kE2 " “

R908 QRD141J-182 1.8k{2 " "

R909 QVP2A0B-052 500§2 Variable (carbon)

R910 QRD141J-222 2.2kQ2 1/4W Carbon

R911 QRD141J-272 2.7k82 "

R912 QVP2A0B-052 5002 Variable (carbon)

R913 QRD141J-222 2.2kQ2 1/4W Carbon

Others

Item No. Part Number Rating Description Maker

P6 E03686-006A 6 pins plug

P7 E03628-5 5 pins plug

P11 E03686-010A 10 pins plug
E21930-002 Printed wiring board
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10-(7) TSC-77 AC Fuse P.C.Board

Ass’y

-
)]
o
~
TSC-77A (For U.S.A))
Capacitor
item No. Part Number Rating Description
QFH72BM-473 0.047uF | 125V Capacitor
Others
Item No. Part Number Rating Description
E34889-001 Printed wiring board
E40130 Tab
E45524-001 Fuse clip
TSC-77B (For PACEX and Other Countries)
Capacitor
Item No. Part Number Rating Description
QFH53AM-473M 0.047uF | 450V Capacitor
Others
Item No. Part Number Rating Description
E34889-001 Printed wiring board
E40130 Tab
E45524-001 Fuse clip
TSC-77C (For U.K. and Australia)
Capacitor
Item No. Part Number Rating Description
QFZ9007-473 0.047uF | 450V Cap
Others
Item No. Part Number Rating Description
E34889-001 Printed wiring board
E40130 Tab
E48965-002 Fuse clip
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11. Accessories List

Parts Number Parts Name Remarks Q'ty
E60259-002 Overhang indicator 1
SPSP6075Z Screw 3
NTS6000Z Nut 3
WNS60002Z Washer 3
E22295-001 Dimension digram 1
E61315-001 EP adapter 1
Refer to Table 2 on page 54 Instruction book 1
QPGA010-01503 Envelope (For fixing screws) 1
QPGA010-01503 " (For EP adapter) 1
E64207-001 (For accessories) 1
Refer to Table 2 on page 54 Warranty card 1

TT-101
No. 2391

12. Packing Materials and Part Numbers

@

®

@ Top cover
(TT-101-N2)

Envelope for unit
(E34054-003)

Frame
(TT-101-N2Z)

Stopper
(E360581-001)

Turntable cover
(E360580-001)

®

Envelope
(QPGA040-05005)

Turntable case
(TT-101-N2Z)

Carton box
(TT-101-PK)

_ 50 —

I't:;n Parts Number Description
2 E34054-003 Nylon cover
5 QPGA040-05005 | Envelope
6 TT-101-PK Packing
1 TT-101-NZ Frame set




13. TT-101 Schematic Diagram
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14. Transistor, Diode and |.C. Lead ‘ldentification

C C
S B E
2SC1061(B,C)
25A671(B,C) 25K40-2

2SC711A(E,F)
2SD438(E) 2SA628A(E)

M53247P
MC14046CP MS18022
M53393P
A
A — -,
. ; ,;/” ,.:
M53200 | N-22 RD6-2EB
MS53204P LN-23SR 152473
M53273P TLR313 )
M53290P
M53292P
M53293P
A K
ESAB02-02C ESAB02-02N
VD1121

TT-101
— 53 — No. 2391



15. Parts List with Specified Numers for
Designated Areas

Table 1
For U.K. For PACEX
and and Other
Item No. Parts Name For U.S.A. For Europe Australia Countries
3 Cord Stopper QHS3876-162 QHS3876-162 QHS3876-162 QHS3876-162
10 Fuse OMF61U1-1RO QMF51A2-R80 QMF51A2-R80 QMF61U1-1R0O
(For AC 100 V &
AC 120 V)
QOMF61U2-R80
(For AC220V &
AC 240 V)
11 Power Cord QMP1200-244 E03544-001 QMPS017-007 QMP1200-244
(U.K.)
QMP3800-240 amMP2500-200
(Switzerland) (Awustralia)
86 Circuit Board Ass'y TSC-77A TSC-77C TSC-77C TSC-77B
Table 2
U.K. PACEX
and and Other
Item No. Parts Name U.S.A. Europe Australia Countries
Instruction E30580-567A E30580-567A E30580-567 A E30580-567A
E30580-568A
E30580-569A
Warranty Card BT20020C Not enclosed BT20013 BT20014
(U.K.)
BT20029
(Awustralia)
TT-101
No. 2391 — 54 —
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