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- Service Manual

Quartz Direct Drive Automatic Turntable System

SL-Qo

is the standard mark for the “’P-mount’’ plug-in-connector system.
Products carrying this mark are inter-changeable and compatible

. A
with each other. £eas —
E[M] is available in U.S.A.

*[MC] is available in Canada)

*The cartridge shown here is an option.

Specifications are subject to change without notice for further improvement.
Weight and dimensions shown are approximate.

Specifications

N’
B General
G Power supply:
Y
N

Turntable speeds: 33-1/3 rpm and 45 rpm

120V AC, 60 Hz Auto speed select

10W (Manual selection possible)
315X 8.8 X 31.5 cm Wow and flutter: 0.012% WRMS*

(12-1/2" X 3-1/2" X 12-1/2") 0.025% WRMS (JIS C5521)

31.5X 39X 31.5¢cm +0.035% peak

(12-1/2" X 15-23/64" X 12-1/2") (IEG B8A-Vicidhiod)
(Maximum height when * Measured by obtaining signal from built-in frequency

dust cover is open.) generator of motor assembly.
Rumble: —56 dB (IEC 98A Unweighted)

Power consumption:
Dimensions:
(WXHXD)

Weight: 4.3 kg (9.51b.) ,
—78 dB (IEC 98A Weighted)
[ | i .
Iurntable section el Ator ato i B Tonearm section
ype: ully Automatic turntable ) :
Features: Auto start/Auto lead-in Type; Qynamlc ba!anced type
Linear tracking tonearm
Auto return . . .
f Auto sto 4-pivot gimbal suspension
s Effective length: 10.5 cm (4-1/8")
Repeat play

Tracking error angle: Within £0.1°
Effective mass: 9 g (including cartridge)
Resonance frequency: 12 Hz

Auto speed select
| Manual speed selection possible
Auto size select

> Tonearm drive motor:  DC motor
Record presence detection Ph bl
Drive method: Direct drive ono:cable
capacitance: 200 pF

Motor:
Drive control method:
Turntable platter:

Brushless DC motor
Quartz-phase-locked control
Aluminum die-cast

Diameter 30 cm (12")
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P.O. Box 774

Honolulu, Hawaii 96808-0774
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B SAFETY PRECAUTION

Before servicing, unplug the power cord to prevent an electric shock.

O b wWN =

. When replacing parts, use only manufacturer’s recommended
. Check the condition of the power cord. Replace if wear or damage is evident.

. After servicing, be sure to restore the lead dress, insulation barriers, insulation papers, shields, etc.

. Before returning the serviced equipment to the customer, be sure to make the following insulation resistance test to

prevent the customer from being exposed to a shock hazard.

e INSULATION RESISTANCE TEST

1,
2.
3.

Note:

4. |f the measurement is outside the specified limits, there is a possibility of a shock hazard. The equipment should be

Unplug the power cord and short the two prongs of the plug
Turn on the power switch.

Measure the resistance value with ohmmeter between the jumpered AC plug and each exposed metal cabinet part, such as
screwheads antenna, control shafts, handle brackets, etc. Equipment with antenna terminals should read between 3MQ2
and 5.2MS to all exposed parts. (Fig. A) Equipment without antenna terminals should read approximately infinity to

all exposed parts. (Fig. B)
Some exposed parts may be isolated from the chassis b

Antenna
terminal \3 f

Exposed
metal
part
Lo
@Ohmmeter
(Fig.A)

Resistance =3MQ—52MQ

repaired and rechecked before it is returned to the customer.
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components for safety.

with a jumper wire.

y design. These will read infinity.

Exposed __=
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)
WOhmmeter

(Fig.B)
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B LOCATION OF CONTROLS

Upper cabinet (Dust cover) Record groove scale

Cartridge (Option)

On/off switch

Repeat switch

Cueing control

Start switch

Stop switch

Tonearm drive motor

Reset switch

Record size detection lever

Center spindle

Record detector

45 rpm adaptor

Turntable mat

Turntable platter

Lower cabinet

Speed selector




On/off switch [

Micro computer

Power transformer

Record size detection switch

Speed selector
circuit board

Main circuit board

AC Socket

B DISASSEMBLY INSTRUCTIONS

e How to remove the cartridge
1. Open the dust cover.
2. Remove the cartridge setscrew (Fig. 1: @ ), and pull out
the cartridge in the direction of the arrow.
Note: When attaching the cartridge again, match the
tonearm connector with the cartridge pins, then
completely insert it and tighten the setscrew.

e How to remove the turntable platter

1. Open the dust cover.

2. Remove the turntable mat and lift the turntable platter.

(Fig. 2)

Note:

(1) When removing the turntable platter, it is not necessary
to remove the 45 r.p.m. adaptor.

(2) The turntable platter is tight fitted on to the center
spindle. When removing the turntable platter, take
care not to give damage to the upper cabinet, arm
motor cover and tonearm cover.

e How to remove the 45 r.p.m. adaptor (Fig. 3)

1. Remove the turntable platter. (Refer to ““How to remove
the turntable platter.”’)

2. Turn the 45 r.p.m. adaptor counterclockwise to raise it
from the turntable platter surface.

3. Push the claw by the blade screwdriver in the direction
of the arrow, then remove the 45 r.p.m. adaptor.

Note: When removing the 45 r.p.m. adaptor, remove the
turntable platter, otherwise the 45 r.p.m. adaptor
claws will be broken.

(4]

Turntable drive
circuit board

Reset switch

Turntable —=
platter

Fig. 2

Adaptor Q

Output terminal

Adaptor
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and
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B e How to remove the bottom board
1. Remove the turntable platter. (Refer to ‘“How to remove
the turntable platter.”’)
2. Close the dust cover and turn over the unit on a soft
~ cloth taking care not to damage the dust cover.

Uppe A
g 3. Remove the 4 bottom board setscrews (Fig. 4: @ ~@ ).
e How to remove the main circuit board
1. Remove the bottom board. .(Refer to ““How to remove
the bottom board.”’)
2. Remove the 4 main circuit board setscrews (Fig. 5:
60-~0).
3. Remove the connector CN303 and lift the main circuit
i board.
Note: When replacing the main circuit board, confirm the
» position of the reocrd detecting lever as shown in
On/of Fig. 6.
e How to remove the speed select switch circuit
B board . :
- 1. Remove the main circuit board. (Refer to ““How to
remove the main circuit board.”)
Cuein 2. Remove the 2 speed select switch circuit board set-
screws (Fig. 7: @ , @ ).
S e How to remove the operation switch circuit
board
1. Remove the main circuit board. (Refer to ““How to
remove the main circuit board.”)
2. Loosen the 4 front panel setscrews. (Fig. 8: @ ~ @®)
— 3. Release the 3 claws of the front panel, and remove the Fig. 5
front panel.
4. Release the 11 claws of the front panel, then the opera- @? m Spded
tion switch circuit board can be removed. Record detecting lever 2 select switch
: circuit board
Tones
~— Recor
Front panel Operation switch
Caritar circuit board
Recor:
Turnt:
Turnt:
Lower



How to remove the stator frame and drive circuit board

Remove the main circuit board. (Refer to ““How to remove the main circuit board.”)

Remove the 3 stator frame setscrews (Fig. 9: @ ~ @) and the 2 drive circuit board setscrews (Fig. 9: ®, @ ).

Cut off the stopper by nippers and remove the 4 setscrews (Fig. 10 : @ ~ @ ) to separate the stator frame

and drive circuit board. ~—

7}
(=
@ T Stopper

01 NETe

9
Drive circuit board
Fig. 10
Flg. 9 Claws i
Reset switch
e How to remove the rest switch
1. Remove the bottom board. (Refer to “How to remove P-SC-‘B°:“’ -y
the bottom board’".) M e
2. Remove the swtich holder setscrew. (Fig. 11: @) SR
W
3. Release the 2 claws of the switch holder and remove the circuit board
reset switch circuit board.
4, Unsolder the 2 switch terminals, then the reset switch
can be removed. -
Note: When replacing the reset switch, be sure to open
the dust cover.
e How to remove the dust cover
1. Pull out the 4 right and left rivets and 2 right and left Fig. 11
rivet holders.
2. Lift the dust cover in the direction of the arrow.
(Fig. 12) Then the dust cover can be remove.
@ 5 ——Rivet holder -
Move it up \
Arm position and down.
detecting circuit board, % :
' Board I g
=
&

%\% Rivets

Hall IC ]
Fig. 12
e How to remove the tonearm positon detecting
circuit board
Megnet 1. Remove the dust cover. (Refer to ““How to remove the
Adjusting method o
( Loosen the screw. dust cover.”’)
@ Move the board so that 2. Remove the tonearm position detecting circuit board
the clearance between . s .
Hall IC and magnet is setscrew (Fig. 13: @ ), then the tonearm position »
OHSmnj f0.2mhm, and detecting circuit board can be removed. S
ten t ew. e s . L
theh Hghieh TIe sercd Note: When fitting the tonearm position detecting circuit
Fig. 14 board, adjust the clearance between Hall IC and

magnet should be 0.8 mm £ 0.2 mm.
Adjustment procedure as shown in Fig. 14.



e How to remove the tonearm Lead wires
cover

1. Remove the bottom board. (Refer to ““How to remove
the bottom board.”’)
2. Remove the connectors CN701 and CN301.
3. Remove the lead wires cover. (Fig. 15)
4. Remove the dust cover. (Refer to “How to remove
the dust cover.”’)
5. Remove the cartridge. (Refer to ““How to remove
the cartridge.”’)
6. Remove the lead wires holder. (Fig. 16)
7. Turn the worm gear by finger to move the tonearm
inward.
8. Remove the pulley cap and pulley.
9. Remove the rest switch rod.
10. Remove the rope connecting piece from the tonearm =

unit.
11. Remove the guide rail clamper and guide rail. Rope connecting piece
12. Remove the tonearm setscrew (Fig. 16: @) ), then the

t rm can be removed. Guide rail clamper

onearm ca ov ui amp! —‘@[ g | %—l Pulley cap
e How to remove the offset angle detection s . .

circuit board Pulley

1. Remove the dust cover. (Refer to ‘“How to remove _ Lsach b
the dust cover.”) ; > SN holder
2. Remove the indicator cover setscrew (Fig. 16: @ ) s S '
and the indicator cover in the direction of the arrow.

3. Remove the offset angle detection circuit board set-
screw (Fig. 16: @ ), then the offset angle detection

circuit board can be removed.

Note: When fitting the offset angle detection circuit Idicatornue:

board again, be sure to adjust the servo gain and Fig. 16
offset voltage. (Refer to the adjustment procedure) '

e How to remove the cueing plunger

1. Remove the tonarm. (Refer to “How to remove the
tonearm.”’)

2. Remove the offset angle detection circuit board. (Refer
to ““How to remove the offset angle detection circuit
board.”)

3. Unsolder the 2 lead wires of cueing plunger on the
offset angle detection circuit board.

4. Remove the cueing plunger setscrew (Fig. 17 : @ ),
then the cueing plunger can be removed.

Note: The cueing plunger must be fitted in the position

of Fig. 18.

B HOW TO SET THE TONEARM DRIVE ROPE

When setting the rope, follow the procedure given below.

1. Remove the dust cover and tonearm cover. (Refer to ““How to remove the dust cover.”)
2. Remove the roller cover. (Fig. 19)

3. Set the rope in the order of 1 ~ 5 (Fig. 19)

4

5

Lift rod

OIE I
The longer side should
be on-the left.

Plunger

Fig. 18

. Fit the rope connector to the tonearm.
. Set the roller cover and turn the worm gear by finger to see that the tonearm moves.

Roller cover

Note: The arm drive wheel is not fixed. So, take care not to let is come loose during
servicing. (Stop it with C-ring to prevent its removal.)

[




B MEASUREMENTS AND ADJUSTMENTS

e [nstruments used
1. Oscilloscope
2. DC voltmeter

3. 30cm record
4. Screwdriver

Step Item Preparations Parts adjusted Procedure
1) Put 30 m ecord on turntable mat | start postion |
1 Start position pp. v adjust screw. ) :sty us drops between tun(.es, tuen
2) Set power switch to “on’’. (Fig. 20) adjust screw counterclockwise.
3) Push start button switch. g
1) Open upper cabinet.
2) Set power switch to “‘on"’. Offset angle 1) Turn offset angle adjust screw so that
Tonearm offset : B
2 3) Push start button to move tonearm adjust screw, tonearm center is aligned to V-groove
angle L X : X
inside, then set power switch to (Fig. 21) of lift rod.
“offr,
1 f;?'nmr}igtl Dsc(\ﬁlzr:jt;r t(o )Cg!fsrg;in VR501 1) Completely shift tonearm to the right.
i N djust VR501 h It
3 | Servogain circuit P.C.B. (Fig. 23) (Fig. 22) 2 Q:}JUSSV SRiseiheas LR Taltag
2) Set power switch to ““on’’. T :
N Conqectl D3C (:o)!tm;tezr t(o ?gfsr?ql;in Offset voltage 1) Set tonearm to center.
4 Offset voltage tr.ermllna an = adjust screw. 2) Turn adjust screw so that output
circuit P.C.B. (Fig. 23) . :
; i (Fig. 22) voltage is 1.8V.
2) Set power switch to “‘on”’.
1) Connect lead wire with clip to
1C301 pin 7 and pin 27 of main VR301 1) Set power switch to “on’’.
5 Clock frequency circuit P.C.B. (Fig. 23) 2) Adjust VR301 so that the cycle output
2) Connect oscilloscope to IC301 pin g waveform is 30UF + 1 Us.
6.
e Adjustment points
Start position adjustment
This screw adjusts the stylus set down
position at the beginning of a record
| ‘ e ]
T 0
@
@ Offset angle
adjustment
Rear panel of SL-Q5 Litaied

Offset voltage
adjustment

Fig. 20

(Servo gain adjustment)

® Remove the cover.
Remove the rubber.

@ When adjusting the servo gain, set the
tonearm in the direction of the arrow.

Fig. 22

DC voltmeter

Fig. 21

Oscilloscope

Clock frq.
adjustment

Fig. 23




B HOW TO REPLACE CHIPS
(Resistor, capacitor and jumper)

e Removing procedure

1. Completely remove the solder from both ends of the
chip by use of solder suker.

2. Touch the soldering iron to the end of the chip as shown
in Fig. 24, then turn the tweezers in the direction of

the arrow.
Q ﬁ@‘ Solder
Witout color code ~ With color code \@

Chip resistor

Tweezers

Do not re-use chip resistor or capacitor without color
cord.

e Replacing procedure

1. Place solder on the foil where the chip is fitted.
Then solder the chip by holding the soldering iron as
shown in Fig. 25.

Note:

1. If the chip jumper is removed, connect a coated lead
wire to the part. (See Fig. 26).
Chip jumper is marked with “‘J"" on the printed circuit

board. Fig. 25

Coated lead wire

Chip Soldering iron

Solder

Note for replacing chips
. Do not heat the chip more than 3 seconds.
. Do not rub the electrode against the chip.
. Use the tweezers with care not to damage the surface
of the chip.
4. It is desirable to use a pencil type soldering iron. And
use soldering iron less than 60W.

Solder Solder

WN =@

ASHRE RIS HIEULELARARRARERARNNARARY
Fig. 26

B TROUBLE SHOOTING

1. How to use the repair table
(Fig. 27)

(D Remove the bottom board.

(2 Remove the main circuit board and
connect the P.C.B. ground terminal
to the chassis. (stator frame)

3. How to turn over the unit
(Fig. 29)

Note: This purpose is to check the
voltage of each circuit during stop
of the turntable.

(D Remove the turntable platter and
turn over the unit.

2. How to raise the unit (Fig. 28)

Note: Turntable platter is not fixed on
the center spindle. Take care so
that the turntable platter will not
come loose. Also, take care allow
the unit to fall down.

® Put the unit on the repair table.

® Fit the turntable platter and put
on the turntable mat.

(® Put on the record and check the
circuits from under the unit.

Repair table

Main circuit board

Fig. 27

(D Remove the bottom board.

(2 Completely open the upper cabinet.

(® Hold the cabinet (reset) switch with
tape.

@ Fit the turntable platter.

(® Raise the unit and check the
circuits.

Main circuit board

Drive circuit board%

Reset switch |, |

@ Remove the bottom board.
® Turn the power switch ‘‘on”
and check the voltage.

Drive circuit board

Main circuit board

e




Turntable

does
not rotate

Push start switch,
(S301).

Power source circuit
1. AC18V between CN1 terminals

Arm motor
does not
rotate

1. Measurement of tonearm drive rope.
2. Measurement of tonearm drive belt.

—

YES
/

Arm motor control circuit

1. DC voltage at each terminal of

1C301. )

® @

Stop 5 5 0.7 | 0.7

Lead-in 0 5 0 0.7
Return 5 0 0.7 0

2. DC voltage at each terminal of

1C401.
®l2@|®
Stop - Lead-in 1.224-8.7~.| 3.6
Return 11 2 3.6

3. DC voltage at each terminal of

1C401.
® | ® | @
Stop - Return 3.67|7 317 1.2
Lead-in 3.6 2 11

4. DC voltage of Q401 ~ Q404.

Q401 Q403
® ©
Stop 0.4 0 0.7 0
Return 8.5 | 8.2 0 8.2
Q402 Q404
® ©
| Stop 0.4 0 0.7 0

| Return 8.5 | 8.2 0 8.2

Lead-in return
defective with
17cm record

Arm position detection circuit
1. DC voltage of Hall IC (IC2)

®12v, @ov, ®4.5v

2. Clearance between Hall IC and
magnet.

3. Waveform of IC2 terminal (3)
during arm motor rotation.

4.5V
23ms

Cueing
down/up
does not
work

1.Power
® and @ ’ transform-
2. DC voltage of regulator IC (IC1). er. AC cord
®21v, @ov, ®11.8V. 2.1C1, 81,
3. DC voltage of regulator transis- D1 C1~C5
tor (Q1). '
NO | 3.Q1, D2
©9.2v, ®5.7v, ®5V R1~R3
4. DC voltage at terminal (1) of 4.1C101
IC101. (11.8V) 5.1C201
5. DC voltage at terminal of
1C201. (8.5V)
YES
Y
Clock frequency
1. 1C301 terminal @~ @
connected. IC301
Waveform of terminal () of VR301
1C301. 1 c301
NO | R310
—] je—30x1us
YES
/
Start/stop circuit 1. S301,
1. DC voltage at terminal of Q309,
1C301. (5V) D309
2. DC voltage at terminal @f) of 2. 1C301
1C301. (OV) 3. 1C201
NO .
3. DC voltage at terminal of 4. 1C101
1C201. (0OV)
4. DC voltage at terminal (2) of
1IC101. (0.6V)
YES
Drive coil and Hall element
1. Conduction check of drive coils.
(About 33Q) 1. Drive coil
2. DC voltage of Hall elements. #12. H101,HO02,
N Ic101
DI ® | ® °
Voltage | 3.8 | 7.6 | 3.8 0
YES
\
Drive circuit (Stop)
1. DC voltage at each terminal of
IC101 > IC101
@ | ® @ @ || no
Voltage 0 12 0 6
YES
4
Drive circuit (Rotation)
1. DC voltage at each terminal of
1C101.
@10 @
Voltage | 0.8 | 49 | 49 | 4.7
2. Waveform between terminal (&) Lo 1IC101
and (8 (®and@) of IC101. NO

Wi, N i A
NS v

33rpm ... 303ms

Cueing control circuit

1. DC voltage of IC301 terminal ®@.
(During cueing and down 0.8V.)

2. DC voltage of 1C301 terminal ().
(Only during cueing down 1.6V.)

3. DC voltage of Q304 ©

11.7V
9.1V
1.2 second
1V

Down

Up




s -2

. |.f tonearm drive rope.

Rope and belt

(lf tonearm drive belt. NO dislocation
I
e Ry
1. Citrol circuit
cteach terminal of
2. T
in @
tk 5 07 0.7
5 0 0.7
0 0.7 0
each terminal of
ORRONEO)
1.2.4 8.7 3.6
CC
2 M| 2 |36 1. 1C301
e ( f 2. 1C401
|
1 PlaeaCh terminal of »|3 1c401
NO |4 Q401~404
TTele | o RF1
sh 36 [37 [ 1.2
Note! 56 | 2 | 11
P
.Q401 ~ Q404.
Wi
Cl‘m Q403
NEG ©
0 0.7 0
8.2 0 8.2
02 Q404
® ©
0 0.7 0
8.2 0 8.2
1. Hidetection circuit
(F>f Hall IC (1C2)
@ ROV, ®4.5v
® Rgtween Hall IC and 1.1C2
2.Adjustment
COf |C2 terminal 3) (See Fig. 14)
tonotor rotation. NO 3.1C2, 301
(3 Pu
@ Fi-l I 4.5v
o 23ms
®) Pu
cir
circuit
£ 1C301 terminal ).
g and down 0.8V.)
~1C301 terminal 3.
&) cueing down 1.6V.)
Q304 @/ 1. 1C301
2. Q303, 304
I NO Plunger

9.1V
[4——1.2 second

Rer
Down

Unstable FG amplifier circuit
rotation 1. Conduction check of FG coil. ]
2. Waveform of terminal ({9 of 1C201. FG coll
5 1C201
rpm | R203, 205
—%I 1V © 20ms NO C201~203
4.5V 45rpm
. 14ms
YES
Y
Quartz oscillator circuit
1. Waveform of terminals (3) and (@)
of 1C201.
5V
/ 20 X201
1—’)@ 2.4V & |C201
[ NO C204~205
2.2V
0.238us 1.9us 1 0.1V
Terminal 3 Terminal @)
YES
A
Speed control circuit
1. Waveform of terminal (8 of 1C201.
" Stable " Slow * Fast 1C201
! ' n ” | icio1
| | NO
| | l | | I
| I
YES
/
Phase control circuit
1. Waveform of terminal (3) of 1C201.
*In-phase *Phase lag *Phase lead 1C201
I | I | " IC101
Offset angle .
does not | _»{Offset error angle detection
detection circuit
1. Waveform of terminal @of 1C301.
(During cueing down)
0.5ms HSV
1.6ms
2. DC voltage of Q305 ®. . . (1.8V) e
3. Waveform of Q305 (©. 2305, PC501
+-13.Q305, 306
\J—5V NO | C302
A _—_— 41C401

1.6ms

oV

4, Waveform of terminal of 1C401.

11.8V

<« 1.6ms




B EXPLODED VIEW
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