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1. SAFETY INFORMATION

1. SAFETY PRECAUTIONS

The following check should be performed for the
continued protection of the customer and service tech-
nician.
LEAKAGE CURRENT CHECK

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

Reading should

2 not be above
Leakage

Device current | 0.BmA
under tester
test

Test ail

exposed metal

surfaces

2-wire cord

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

AC l.eakage Test

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

2. PRODUCT SAFETY NOTICE

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

Electrical corhponents having such features are identified

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

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



2. SPECIFICATIONS

Motor and Platter

Motor ««ooreeererreeeeeeenes Quartz PLL DC Hall Motor
Drive System .................................... Direct drive
Speeds ............................... ‘. 33_1/3 and 45 rpm

Wow and flutter:-- *0.008% WRMS - [FG method]

0.023% WRMS (JIS)
+0.030% WTD Peak (DIN)

* The FG method entails measurement of wow
and flutter from the platter’ s rotational fre-

S/N ...... ............................... 85 dB (DIN-B)
Platter --- 360 mm diameter aluminum diecast
Motor characteristics

— [Record method]

Activation «-:oeoeeeeeeees Below 1 revolution

Deviation in rotation----+----------Below 0.002%

ant .............................. Tlme 0_00008%“1
Temperature : 0.00003%/°C

Tonearm

Type ~-ooooeeee Static balance replaceable pipe type

Accessory straight arm pipe with integrated head
shell

Effective length .................................... 282 mm

Overhang:-«---------=+ e 13.5 mm

Compatible cartridge dead weight----«-cooeeeeeeneeenees

For straight arm use, 2.4 -12g

Height adjustment range----------* + 6 mm, -4 mm

Accessories

DRA (Dynamic Resonance Absorber)
Auto-up mechanism

Quick stop mechanism

Anti—skating mechanism

Arm elevation mechanism

Direct reading tracking force weight

Power, other items

Power supply «weeeeseeesesnnn AC120V,60Hz

POWer Consumption .................................... 14 W

External dimensions - 596(W) x 215(H) x 434(D) mm
23-7/16(W) x 8-7/16(H) x 17-1/16(D) in

Net weight oo oeeeremmeeereenn 17.3 kg (38 Ib 2 0z2)
Accessory equipment

EP adaptor ...................................................... 1
Overhang gauge ............................................. 1
Cartridge mounting ‘screws .............................. 8
Cartridge mOUnting WaSherS .............................. 2
Cartridge mounting NUES rrrrerrrerremrenee e, 2
Weight plate ........... e e et et aer ettt 1
Operating instructions .................................... 1

" NOTE:

Specifications and design subject to possible modification
without notice, due to improvements.

3. FRONT PANEL FACILITIES
4 (Iz)
e

POWER F;TAFI T/STOP
W OFF
o ON

(D POWER switch :
Press this switch to turn the power on and off.
[ON] (depressed position) : Power is switched
ON.
[OFF] (raised position) : Power is switched OFF.

(@ SPEED switch
Set this switch in accordance with the speed of
the record to be played. The indicator lamp for
the selected speed will light up.
The [33] indicator lamp is lit for records to be
played at a speed of 33-1/3 rpm.
The [45] indicator lamp is lit for records to be
played at 45 rpm.

(® START/STOP switch

Press this switch to turn ON/OFF the motor
power.

When the switch is pressed, motor power is ON
and the platter begins to rotate (START).

If the switch is pressed while the platter is revolv-
ing, the brake is operated and the platter stops
(STOP).

(® ARM ELEVATION switch (ARM EV)

® Use this switch to raise the arm when the plat-
ter is revolving.

* Use the switch to stop record play.

° Use the switch when changing a record track
during play.
[UP] indicator lamp ON : Tonearm is raised.
(stylus is removed from record)
[UP] indicator lamp OFF : Tonearm is lowered.
(stylus contacts the record)

4. PAC

(® QUARTZ LOCKED indicator
This indicator lamp is lit when the record is revolv-
ing exactly at either 33-1/3 rpm or 45 rpm.

(®) Balance Weight
This is used when making stylus tracking force ad-
justments.

@ Arm rest
Use the arm rest to support or secure the
tonearm.

Anti-skating adjuster knob
Turn this knob to adjust the amount of an-

ti—skating.

(® Tonearm
Platter shaft Parts List «
K .
(D Platter Mark  No.
1.
(2 Rubber mat 2.
(3 Cabinet >
5.

Dust cover

6.
7.
8.
9.
10.
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3. FRONT PANEL FACILITIES
® o

' START/STOP

POWER

(D POWER switch :
Press this switch to turn the power on and off.
[ON] (depressed position) : Power is switched
ON.
[OFF] (raised position) : Power is switched OFF.

(2 SPEED switch
Set this switch in accordance with the speed of
the record to be played. The indicator lamp for
the selected speed will light up. -
The [33] indicator lamp is lit for records to be
played at a speed of 33-1/3 rpm.
The [45] indicator lamp is lit for records to be
played at 45 rpm.

(3 START/STOP switch

Press this switch to turn ON/OFF the motor
power.

When the switch is pressed, motor power is ON
and the platter begins to rotate (START).

If the switch is pressed while the platter is revolv-
ing, the brake is operated and the platter stops
(STOP).

(® ARM ELEVATION switch (ARM EV)

¢ Use this switch to raise the arm when the plat-
ter is revolving.

® Use the switch to stop record play.

® Use the switch when changing a record track
during play.
[UP] indicator lamp ON : Tonearm is raised.
(stylus is removed from record)
[UP] indicator lamp OFF : Tonearm is lowered.
(stylus contacts the record)

(5) QUARTZ LOCKED indicator
This indicator lamp is lit when the record is revolv-
ing exactly at either 33-1/3 rpm or 45 rpm.

(6) Balance Weight
This is used when making stylus tracking force ad-
justments.

(@ Arm rest
Use the arm rest to support or secure the
tonearm.

Anti-skating adjuster knob
Turn this knob to adjust the amount of an-
ti-skating.

(® Tonearm

Platter shaft

(D Platter

(12 Rubber mat

(19 Cabinet

Dust cover

4. PACKING

Fix the pipe holder
by viny! tightener

Turntable platter

Parts List of Packing

Mark No. Part No. Description Mark No. Part No. Description
1. PHCO070 Upper pad 11. PBA-532 Screw
PRE1036 Operating instructions 12. PBA-536 Screw
(English/French) 3. ... L
3. PHC1013 Accessory parts lid 14. PBN-S802 Nut
4. PHA-185 Hood protector 15. B23-642 Washer
5. PHA-184 Protector .
16. PBA-905 Screw
6. PHG1135 Packing case 17. PBA-508 Screw
7. PXA1085 Weight assembly 18. N64-698 Weight
8. N93-603 : 45 adaptor 19. Z23-020 Mirror mat
9. PEC012 Overhang gauge 20. PHC-102 Spacer
10. PXA1083 Straight pipe assembly 21. PHL-026 Cover
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| 5. EXPODED VIEWS

i NOTES:
5.1 EXTERIOR i
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Tonearm section _l
(Refer to page 9)

NOTES:

® Parts without part number cannot be supplied.
o The A mark found on some component parts indicates the importance of the safety
factor of the part. Therefore, when replacing, be sure to use parts of identical designa-

tion.

® For your parts Stock Control, the fast moving items are indicated with the marks * %

A and *.

* % GENERALLY MOVES FASTER THAN %
This classification shall be adjusted by each distributor because it depends on model
number, tempgrature, humidity, etc. ,
® Parts marked by “®” are not always kept in stock. Their delivery time may be longer
than usual or they may be unavailable.

Parts List of Exterior
f Mark No. Part No. Description Mark No. Part No. Description
1. PXT1015 Control panel unit *k 46. PXA1084 Dust cover assembly
2. PNY-250 Push button (P) 47. PNC-345 Spacer
3. PAD1031 Button unit (S) 48. PXA1085 Weight assembly
4. PNY-253 Push button (Q) 49. PBA-166 Screw
A**x 5 PSA1001 Power switch 50. PBA-159 Screw
B 6. PYY1040 Turntable platter assembly 51. PBZ40P450FMC Screw
7. PEA1001 Turntable sheet assembly 52. PBA-165 Screw
A 8. PXM-131 Motor assembly 53. PBA-177 Screw
9. PXV-080 Motor cover unit 54. PPC30PO8OFMC Screw
* 10. PPD1014 Tonearm assembly 55. PSZ30P060FZK Screw
11.  PXA1083 Straight pipe assembly 56. PMA30P060FMC Screw
12.  PNR1019 Tonearm base 57. YE70S E ring
13. PXV081 AS button unit 58. PMA40P160FMC Screw
14. PBH-403 Spring 59. PMB50P160FMC Screw
— *% 15. PXB-507 Tonearm rest assembly 60 PAZ30P0OSOFMC Screw
16. PNY-127 PU plate 61. PDZ30P08OFMC Screw
17. ZMD40H140FBT Screw 62. PYC30P080FZK Screw
18. PXT+430 Shutter unit 63. PMB30P200FZK Screw
19. PBH-364 PU plate spring 64. PNC-183 Optical acceptor slit
20. PNW-592 Adjustment cam 65. PNX-189 Spacer
21. PXB-210 EV sheet assembly A @ 66. PWz21343 Control P.C. board unit
22. PEB-272 Cushion rubber 67. PYC30P120FZK Screw
C 23 PED-033 Buffer 68. PED-037 Washer
24. PBH-405 UP spring 69. CM-22C Strain releaf (For power cord)
* 25, PXB-424 Solenoid assembly 70. CMK40P100FBR Screw
26, ..... L. 71.  PNM1021 Damper T
27. PNW1288 Stopper collor @® 72. PwWX089 Sensor P.C. board assembly -
A * 28. PTT1030 Power transformer (AC 120V) 73. PPZ30P120FMC Screw
29. PEB-250 Transformer base rubber
A 30 PDG1002 Power cord KU/KC 101. Sensor base unit (A)
102. Solenoid fixed angle
— 31. PDE1025 PU cord 103. Control board unit
32. PEC049 Strain relief (For PU cord) 104. Fixer (A)
33. PMM1007 Cabinet 105. Name plate
34. PNW1269 Insulator angle L ’
35. PNW1270 Insulator angle R 106. Bottom plate unit
107. Under panel
36. PNY-244 Insulator angle B 108. Hood rubber
37. PNW1271 Insulator cap 109. Under case
38. PEB-274 Insulator damper 110. Lock plate
) 39. PXV-085 Insulator unit :
D 40. PEB-276 Lateral damper 111. Fixer (B)
41. PNY-245 Insulator case
42, PBH-407 Insulator spring (A)
43. PBH-408 Insulator spring (B)
44, PNC-344 Dust cover angle
* 45. PXB-417 Spring hinge
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5.2 TONEARM SECTION

N

19—

35

Parts List of Tonearm Section

Mark No.

Mark No. Part No. Description Part No. Description
1. PXA1081 Pipe holder assembly 21, ZMK40HO80FBT Screw
2. PLB-754 Screw 22. PXV-081 AS button unit
3. PXA1082 Outer holder assembly 23. PBE-012 AS spring washer
4. PXB-609 Guide ring assembly 24, ... Ll
5. ... ... - 25, PBH-403 Spring
6. PLB-727 Screw 26. PBH404 EV spring
7. PLB-718 Nut 27. YES50S E ring
8. PLA-580 Pivot 28. YS40S Stopper ring
9. WS30FMC Washer 29. WC40FMC Washer
10. PLC-545 Nut 30. PBE019 PU spring washer
11. ZMD30HO40FBT Screw 31. PBH-364 PU plate spring
2. ... L 32. ZMD40H140FBT Screw
13. PXA1083 Straight pipe assembly 33. PNY-127 PU plate
14. PPD1014 Tonearm assembly 34. PXT-430 Shutter unit
15. PXA1085 Weight assembly 35. PNW-592 Adjustment cam
16. PXB-210 EV sheet assembly 36. PLB839 Screw
17. PLB-207 EV shaft 37. PEB-192 Rubber bush
18. PXB-507 Tonearm rest assembly 38. PDF-514 GND lug unit
19. PNR1019 Tonearm base
20. ZMK30M120FNI Screw 101. Headshell
102. EV sheet unit
103. EV sheet

5.3 MOTOR ASSEMBLY (PXM-131)

Parts List of Motor Assembly

Mark No. Part No. Description
1.  PXV053 Rotor unit
2. PCZ30P050FMC Screw
A, 3. PWM-168 Circuit board unit
4. PCZ40P08OFMC Screw
51. Heat sink

10
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7. P.C. BOARDS CONNECTION DIAGRAM |
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8. ELECTRICAL PARTS LIST

NOTES:
o Parts without part number cannot be supplied.
o Parts marked by “®” are not always kept in stock. Their delivery time may be longer than usual or they may be unavail-
able.
o The A mark found on some component parts indicates the importance of the safety factor of the part. Therefore, when
replacing, be sure to use parts of identical designation.
o For your parts Stock Control, the fast moving items are indicated with the marks % % and *.
* * GENERALLY MOVES FASTER THAN %
This classification shall be adjusted by each distributor because it depends on model number, temperature, humidity, etc.
o When ordering resistors, first convert resistance values into code form as shown in the following examples.
Ex.1 When there are 2 effective digits (any digit apart from 0), such as 560 ohm and 47k ohm (tolerance is shown by J =
5%, and K = 10%).

5608 56 X 10* 75 F RDI/4PST3 J
47k82 47 X 10° B73 i, RDIM4PSE @B J
0.59 ORS..c.ovniiiiiiiiiciiiiciiiceis RN2H B K
192 OI0......oooniniiinriniiiiiriiiiinicneinns RSIPRDM@K

Control Board Unit
SEMICONDUCTORS

Circuit Board Unit (PWM-168)
SEMICONDUCTORS

Ex.2 When there are 3 effective digits (such as in high precision metal film resistors).
5.62k2 562 X 10! 1077 RNI1/4SR B 6 F
Miscellaneous COIL
Mark Symbol & Description Part No. Mark Symbol & Description Part No.
A @ Control P.C. board unit PW2Z1343 L1 LALO3T220K
Control board unit
CAPACITORS
@ Sensor P.C. board assembly PWX-089 L.
Photo transistor board unit Mark Symbol & Description Part No.
LED board unit A C1  (0.01 uF /AC 400 V) RCG-009
A c2 CKDYF103P500
A **  Power switch PSA1001 ce CEA100M16
A % Power transformer (AC 120V) PTT1030 ca CEA101M50
A Power cord KU/KC PDG1002 c7 CEA2R2M50
A Motor assembly PXM-131
Circuit board unit PWM-168 c10 CEA2R2M63
A * Solenoid assembly PXB424 c11 CEA220M35
C5 CEA4R7M50
PU cord PDE1025 c3 CEA471M63L
Strain relief (For power cord) CM-22C c8,C9 CKDYB151K50
Strain relief (For PU cord) PEC-049
RESISTORS
Mark Symbol & Description Part No.
@Control P.C. Board Unit (PWZ1343) A R22 RD1/2PM472J
A R1 RS2PMF222J
SEMICONDUCTORS A R2, R3 RT7BOO0J
Mark Symbol & Description Part No. Other resistors RD1/6PMOOOJ
*% |C1 PD5026
*% Q3,Q4,Q6 2SC1740S OTHERS
A*x Q2 2SD1275 Mark  Symbol & Description Part No.
* %k 5, Q7 2 :
as. SD8s2 * X Ceramic resonator RSS-034
A * D1-D4 DSA1A1
(DSA1A2)
* D7-D9 DSA1A1
(DSA1A2)
* D5 RD30EB3
(RD30EB4)
* D6 RD5.1FB2
(RD5.1FB3)
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Mark Symbol & Description Part No. Mark Symbol & Description Part No.
* D11 -D14 SLH-566VC3H *% Q001 PA2007
*%* Q002 PA2008
SWITCHES *% Q003 PDO0008
. (PD1003)
Mark Symbol & Description Part No. (PD1007)
*% 81 -—S3 Tact switch (START/ PSG-052
STOP, SPEED, ARM) *k Q004 TD62504P
’ ! ** Q005 2SC1815
(25C945)
* D00 152473
@SENSOR P.C. BOARD ASSEMBLY (PWX-089)
. CAPACITORS
Miscellaneous
Mark Symbol & Description Part No.
Mark Symbol & Description Part No.
C005 CQMA822K50
Optical acceptor slit PNC-183 co24 CQMA333K50
Spacer PNX-189 €006, C007 CQMA104K50
) C002 CCDCH330J50
Photo Transistor Board Unit €oo3 CCDCH560J50
SEMICONDUCTORS C009 CKDYF472250
Mark Symbol & Description Part No. €001, C012, C013, C025 — C027, CKDYF103Z50
C004
*kolc T%‘g‘:&ﬁlc) C028 CKDYF104250
** 4203 P‘:_‘ 1015 €008 CQPA333J50
! C010,C015 CEAR47M50L
RESISTOR co17 ' CEA100M25L
Mark Symbol & Description Part No. Cc018 — C022 CEA100M35L
R1 RMLS4X822J C023 CEA330M16L
(RGSD4X8224) Cco11 CEA101M10L
Co14 CEAO010M50L
LED Board Unit €029, €030 CEANP470M35
SEMICONDUCTORS coe CSZAR22M35
(CSYAR22M50)
Mark Symbol & Description Part No.
* D2,D3 TLR121 RESISTORS
Mark Symbol & Description Part No.
RESISTORS
o * VRO01  Semi-fixed (22k2-B) PCP-020
Mark  Symbol & Description Part No. * VR002  Semi-fixed (47k2-B) PCP-052
* VR1, VR2 Semi-fixed (22k2-B) PCP-013
R2 RMLS5X561J ROO3 RN1/4PR363F
(RN1/4PR3652F)
RO09 RS1PF2R2J
RO17,R0O18 RD1/2PS220J
MOTOR ASSEMBLY (PXM-131) Other resistors RD1/4PMOOOJ
P.C. Board Assemblies OTHERS
Mark Symbol & Description Part No. Mark Symbol & Description Part No.
Rotor unit PXV-053 X'tal Crystal resonator PSS-003
Circuit board unit PWM-168 HA, HB Hall element PCX-057
Connector assembly PDE-289
Screw PCZ30P0O50FMC
Screw PCZ40PO8BOFMC
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Control Board Unit
SEMICONDUCTORS

Circuit Board Unit (PWM-168)
SEMICONDUCTORS
Symbol & Description Part No.

9. ADJUSTMENTS

Forms buffer amplifier

Mark Symbol & Description Part No. Mark

17

from the center spindle, the phase angle should be
reversed.)

. At the same time, confirm that Q2 and Q3 as well as D2

and D3 are not bent.
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Remove the bottom plate. to veC2
* D11 -D14 SLH-56VC3H *% Q001 PA2007
SWITCHES :: 8002 g/'D\ggOg | 9.1 ADJUSTMENT OF MOTOR OPERATING al, Q2
003 0 25C1815, 2SC1740, etc.
: (PD1003) POINT . . L. PA2007
Mark  Symbol & Description Part No. (PD1007) 1. Connect a buffer amplifier to pin (D of the circuit board
%% S1_S3 Tactswitch (START/ PSG-0B2 umf PA2007 (Fig. 9-1) and connect the output to an ‘
STOP, SPEED, ARM) %k Q004 TD62504P . oscilloscope. Connect oscilloscope
** Q005 2sC1815 ’ 2. Set up the turntable, mount the platter and turn on the here.
(25C945) power switch.
*  DOOJ 152473 3. Set the rotation speed switch to 33-1/3 RPM. Press the
@®SENSOR P.C. BOARD ASSEMBLY (PWX-089) START/STOP switch to start the motor. 9 ttor Amofif
. CAPACITORS 4. When a waveform like that shown in Fig. 9-2 appears Fig. 9-1 Buffer Amplifier
Miscellaneous . - . . :
Mark  Symbol & Description Part No. on the oscilloscope, adjust the oscilloscope gain so that
Mark Symbol & Description Part No. . : :
005 CQMAB22KS0 the peaks agree with .5 DI.V. Then adJl.lSt VRQOI s0 th'at
Optical acceptor slit PNC-183 C024 CQMA333K50 a:b = 2.8:2.2. (Keep in mind that spurious noise is easily
Spacer PNX-189 €006, C007 CQMA104K50 generated.) a
€002 CCDCH330J50 5. After making adjustments at 33-1/3 RPM, switch to 45 5 DIV
Photo Transistor Board Unit coo3 CCDCH560J50 RPM and repeat the steps in step 4 above substituting b
SEMICONDUCTORS 009 CKDYF472250 VRO002 for VRQOI. ‘
Mark Symbol & Description Part No. €001, C012, C013, C026 — C027, CKDYF103250 6. Connect an oscilloscope (or a frequency cognter) to pin
% 101 TCA0118P co04 @ of PA2007 and confirm that output is 111Hz at Fig. 9-2 Adjustment Waveform
( €028 CKDYF104250 33-1/3 RPM and 150Hz at 45 RPM.
1PD4011BC)
€008 CQPA333J50
*x Q2,03 PH101-8 €010, CO15 CEAR47M50L
‘ 9.2 ADJUSTING SENSITIBITY OF THE RECORD
RESISTOR co17 CEA100M25L END SENSOR L. i
Mark  Symbol & Description Part No. C018 — C022 CEA100M35L e Take care that the sensor circuit board is not exposed to
R1 RMLSAX822J c023 CEA330M16L external light when making adjustments.
(RGSD4X822J) con CEAT01M10L e Attach a dual trace oscilloscope to pins (8 and (9 of IC1
co14 CEAO10MS0L. (PD5026)
LED Board Unit €029, CO30 CEANP470M35
SEMICONDUCTORS co16 CSZAR22M35 End A and End B Sensor Adjustments sensor circuit board
Mark Symbol & D ipti Part N (CSYAR22M50) assembly
ar ymoo et 2 2> Adjustment WaveFf,g;:rt\ Test (Colz:/r‘/ic:;)Lead Level Adjustment
* D2,D3 TLR121 RESISTORS :
Mark Symbol & Description Part No. end A sensor IC1 pin (orange) VR1 o > o R
RESISTORS end A sensor IC1 pin (red) VR2 — ircuit
Mok Svmbol & Descrinti Part N * VROO1  Semi-fixed (22kQ2-B) PCP-020 T boarg
ar| mbo escription al 0. g | . . . q €
Y : * VR002  Semidfixed (47kQ-B) PCP-052 1. With the tonearm at the approximate position of the first ° )] unit
* VR1,VR2 Semi-fixed (22kf2-B) PCP-013 ; B | B
oA RMLSEXE61. ROO3 RN1/4PR363F inner lead-in grooves, slowly (about at the same speed ® > VRNZ Vhoo! ®
(RGSD5X561J) (RN1/4PR3572F) as full auto lead-in) move the arm towards the center
(RN1/4PR3652F) spindle. Adjust VR1 and VR2 so that the oscilloscope
R009 RS1PF2R2J waveform becomes duty 50% when the arm is moving.
RO17, RO18 RD1/2PS220J Fig. 9-3 Adjustment Points
MOTOR ASSEMBLY (PXM-131) Other resistors RD1/4PMOODJ gonfgrgago; of Phase Difference Between End
. and En
P.C. Board Assemblies OTHERS 2. After adjusting the sensitivity of the sensors, confirm
Mark Symbol & Description Part No. Mark Symbol & Description Part No. that the waveform for IC1, pin is 90° + 45° ahead _”—-n_”_
Rotor unit PXV-053 X'tal Crystal resonator PSS-003 of that for pin (19 when the following procedure is per- U\ . 7 Y IC1 pi
Circuit board unit PWM-168 HA,HB  Hall element PCX-057 formed. With the tonearm at the approximate position @ @ n oo
Connector assembly PDE-289 of the first inner lead-in grooves, slowly (about at the VR1 and VR2 y w VR1 and VR2 .ﬂ_l:lj“l_l'L
same speed as full auto lead-in) move the arm towards sv IC1 Pin
Screw PCZ30PO50FMC the center spindle. (When the t . d outward o UL ——H-—
Screw PCZ40POSOFMG e center spindle. en the tonearm is moved outwar ST guty 50%

Fig. 9-4 End Sensor Adjustment Waveforms



10. CIRCUIT DESCRIPTION 10.2 Timing Chart

10.1 PL-90 BLOCK DIAGRAM

= 28V gg —_ | — —|—|—|—
Power supply block | _ . .
! GND 55} | :
o
§ - - N _ =
H | |
S8 | ]
£5
H [
- P
_ L
IC1 (PD5026) " E— JR— — —|—]—]— _l_._=_
/\ ) wfe:
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End B End B . —_— ==
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l sl & 2% . 1
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o
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- - ), 3)
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: PL system pzHEg S — | — [ — —_ ) N =
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motor / 7 5 9
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T R
¥ -’ 8 w ] n Q % ) ni HJ (>) w = 5
o I N 'S ['% ' w
T 2 - n E
a <
< Control block > -
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Fig. 10-1 Block Diagram
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10.3 PD5026 (Microprocessor) Terminal Functions

2 . The following chart shows the PD5026’s logic settings
immediately after initial power turn-on (reset circuit on).
(Phono motor off, “UP”’ LED lit.)

Logic at Power Turn On (tonearm on arm rest)

z
°

Logic No. Logic

20 5V

-

19

18

17

rir|IT|T

16

15

14

13

WlOo(N|jO|ODdIWIN|—

12

I|T(r|T|XT|fr|~|T|X

I|xT|{xT|]

1"

—_
o

EI(,)\‘ Signal 0utp]3tp llthi/spl ay D::i;rzz?;n Description of Function Remarks '
1 | Ds In 062 PL-90 end detection timer switch input ~oee L0s2_ | 4 effective length
2 Dy Out EV, Arm elevation output 1 (attraction) OW 1 second attraction
3 Ds Out EV, Arm elevation output 2 (absorption) “oFf L_ON_

4 Vss — - GND

5 Vss — - GND

6 Dg Out PH-MOTOR Phono motor start/stop output M

7 D, Out 33/45 OUT Phono motor 33/45 switch output 33 L_45

8 Dg Out UP LED UP indicator LED output Tof bt

9 | F In F.S.IN Phono motor fail safe input “Stop LO-Ltock % h) EZ'C';?JE 3o
10 Fy In SPEED SW Speed switch input v/ OoN

1| F In ARM-EV SW | Arm elevation switch input &l ON

12 | Fs In S/S SW Phono motor start/stop switch input T oN

13 | Reset In - Initial reset input —|_Risﬁ

14 | XOUT Out - Clock oscillator, external circuit terminal Ceramic oscillator
15 XIN In - Clock oscillator, externa! circuit terminal 283::;: oscillator
16 S - -

17 | Do - -

18 D, In END A End (detection) A sensor input I

19 D, In END B End (detection) B sensor input oI

20 | Vpp - - +5V

NOTE: PD5026 is a C-MOS IC.

ICt PD5026
+5v

o6z [556

EV drive Attraction
blok ] Absorptione,

STmPH—MOTOR x i (1s) VWY

to phono motor

Constant

speed —
from Q-LOCK LED

o 1
o @ SstEED

-
SPEED SW

- ut
gclm EV 0

Fig. 10-3 PD5026 Terminal Designations
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end sensor assembly

O
ARM-EV SW

10.4 Control Block Circuit Description

The control block of the PL-90 uses the PD5026
microprocessor to control operations such as arm auto lift
UP and stopping the motor. In addition, a quartz PLL Hall
motor is used.

As is shown in the block diagram on page 19, the PL-90
comprises the following sections: the control block, phono
motor interface, EV drive block and end sensor assembly.
oscillator circuit
= 400KH: ® Control Block
1. The control block comprises-the following elements:

¢ PD5026: the microprocessor that performs central

control functions for all circuit blocks.

initial reset circuit

o O0—
S8 sw ¢ Oscillator circuit: ceramic oscillator (f = 400kHz).

¢ Control/display block: contains all of the turntable’s
control switches (START/STOP, ARM-EV, SPEED)
as well as the indicators which show the turntable’s
operating condition (33, 45, Q-LOCK, UP LED).

® Reset circuit (D7, D9): Resets the turntable to its initial
condition when power to the PD5026 is turned on or
following a drop in voltage.

3. After initial power turn-on, operation of the unit can be

initiated by any of three control switches

(START/STOP, ARM-EV, SPEED switch).

Basically, operation is possible using any of these

switches independently of the others (the PL-90 is a

manual turntable which automatically lifts the stylus at

the end of a record). In practice, however, the follow-

ing limitations apply.

¢ For approximately 0.5 seconds after the ARM-EV
switch is turned on or after the record-end detector
initiates arm elevation UP, the ARM-EV switch will
not switch to DOWN (in order to protect the solenoid
against temperature extremes).

¢ The phono motor automatically shuts off about three
seconds after record-end detection.

¢ When arm elevation DOWN is initiated by turning the
ARM-EV switch on, output from PD5026 pin (2)
switches to LOW level for one second, attracting the
solenoid. Then pin (2) switches to HIGH level, and pin
(3 maintains a LOW level signal, maintaining solenoid
attraction (adsorption).

¢ If, while the phono motor is operating, rotation of the
platter is arrested manually (PD5026, pin (8) switches
to HIGH level), the tone arm will be raised after
approximately 35 seconds and the phono motor will
shut off (fail safe).

® Phono Motor Interface

This interface drives the phono motor in response to
START/STOP and SPEED switch signals from the
PD5026. :

22

slits for end sensor

phototransistor circuit board

shutter

spacer

& LED circuit board
=)

8

Fig. 10-4 End Sensor Assembly

® EV Drive Block .
This circuit block operates the arm elevation solenoid in
response to signals from the PD5026.

® End Sensor Assembly

The end sensor assembly consisting of two pairs of LEDs
and phototransistors built into the bottom of the tonearm
assembly. Slits in the shutter, which is linked to the
tonearm, turn the phototransistors on and off as the
tonearm moves. A waveform shaper shapes the resulting
signals into pulses with a phase angle of approximately 90°.
These pulses are then sent to the control block (PD5026)
as record end groove detection signals.



[{ Initiation of motor rotation (Fig. 10-5)
S/S switch (S1) ON

{
IC1 (D [ (“‘start motor’’ signal input)
}

IC1(® 1_— motor rotation begins
'

motor quartz lock ON — D11 (Q-LOCK) lights
i

IC1(® L— microprocessor (IC1) determines when motor has reached correct rotational speed

(2] Lowering the tonearm
ARM-EYV switch (S2) ON
{
IC1 @ U (“lower tonearm’’ signal input)
IC1® 1 second }J — Q4 OFF, Q5 ON 1 second — solenoid on (attraction) — tonearm lowers
EICI ® 1_— Q6 OFF, Q7 ON — solenoid remains ON (absorption)
IC1 _f— UP LED D12 lights

@] End sensor (Fig. 10-6, 10-5)

The tonearm moves toward the center of the record during play. As the stylus approaches the record end grooves, the end

sensor slits in the sensor circuit board assembly’s shutter block the light from the LEDs.

'

solenoid attraction period

PL-90

S5V

S3 1. SPEED
0 O

S2 _i_ ARM-EV|
—o0 ©

S1 _1_ S/
-0 O

—+5V f
1
solenoid 3 SEC  |C1 (PD5026)
onf,
e EV-1
Hos2/066
ON
ON [oFF
3 EV-2 -U—igstit
06 speep 1o/
ON
motar (PXM-131) ARM-EV sw i /-U-
Q3 START|STOP 12
s/8 D) 6 F-,-HMOTOR &8 SWiE
< 45[33 —Lf_QN
S
33/45 3-T6CK ONJors 7133/45 ouT
Q.LOCK A = OFF 9l ¢ |n
45 LED OFF 81up LED
33 LED
4 Vss
GND Vss

Fig. 10-5 Control Block

Q2 ,Q3 ON/OFF — IC1 (@, @ output _[1[1/_ ... (90° phase angle) — input to IC1 (8, (9 — end point detection—

IC1 1 — ““UP” LED lights (D12)

after 3 seconds IC1® _f— motor rotation stops
Q-LOCK LED extinguishes (D11)
ic1@ _f '

'E IC1® _f — Q6.0N, Q7.0FF — solenoid OFF — tonearm rises

[4] Raising the tonearm
ARM-EV switch (S2) ON.

ICI@®
Ic1e® _f— Q6.0N, Q7.0FF — solenoid OFF — tonearm rises
IC1 11— UP LED D12 lights

[8] Motor rotation stops
S/S switch (S1) ON

ICl® 1

icre _f— motor rotation stops
Q-LOCK LED extinguishes (D11)

Ic1@® _f

+5v

IC1 (PD5026)

I
I
g J

— approx. 4V
input waveform approx. 2.5V———/—
L approx. 0.5V—
5

END B

END A

() |

tonearm position — arm rest

r v
output waveform I l | | |
L ov

<IC1 input/output waveforms >

Fig. 10-6 End Sensor Assembly
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< output timi ng chart>
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10.5 MOTOR BLOCK

Pin (13)

I LN

ImVr ws

N\

6.3V
|

Motor FG

@f@
!

®

o VAR AR N

6.3v
5,7v1[»_r

5.0V

Pin @

71V

50V

/ \

36V 4

1C004 TD62504P |

33745 l—
(e,

1
2
1y
4
5

STOP/START
O———16

IN1

7 I1N7 ouT710
8 GND

ouT116 to PD0O00S®
15 »Qto 33 LED
14 &AM\~ 10 Vec2
13 |————>to PA2007®
12 ——0to 45 LED
11 p—————to PA2007@®

NC 9

HbE—

it

3 circuit

detection circuit

compound circuit]

=]
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@/®

Fig. 10-7 Block Diagram

Hall element

to VCC 2

OO@DD vee 2
33/45)\ eae® GND

10 TD62504P (16)

Pin @)
Pin 3 Pin @ 2.2v 0.167mS
5OV+M sav*w ” ” I.ij/j/_]/_l/
10V 12v
PA2007 ) To/
Lock ST STOP
determination 3etErmination m to VCC2
circuit
FGn , +
s _ P/V 172
FG ref pG AMP F-V modulator modulator divider R/S FF
Reference
FGout voltagesuppl vi ?_‘
P,
i - : 7\5 /Lock /f;\\spz /'%\GND
/ Y z Y Y LOCK LED
4 S ”
7 Pin
: . o7V
N\_J—_\ to TD62504P to To82504P (1) l n n I-I ﬂ n
(6) (5) N PD0008
] \I/ N\ \]/ " 15)
Vec2 Jvin Vref PA2008 Fout
veC2 10V Absolute C.ircui.t ) X'TAL
1 Regulator value ﬁ;g?g;'g;ahw osc
circuit amp. circuit I Divider circuit 2__y
’f‘ 33 1/27 Divider
s veo {S4s
2)Rs ) ; T ’
4-phase drive Inverse Position signal 3

® Simple Signal Path

The PL-90’s motor drive circuitry consists of the con-
trol IC, PA2007; IC PD0008, which generates the reference
phase signal; IC PA2008, which drives the motor; and IC
PD62504P, which performs switching operations for the
signals from the controls. |

The signal obtained from the speed sensor block is am-
plified by the FG amplifier. Then, the speed sensor signal
voltage (DC) is modulated by the F-V modulator.

As regards the reference phase voltage signal, the signal
obtained from pin (5 of PD0008 is passed through the 1/2
divider. Then, it is modulated by the P-V modulator to
produce the reference phase voltage signal (DC).

The speed sensor signal voltage and reference phase
voltage are then each passed through a buffer amplifier and
resistor and combined (compared). The resulting voltage
is then input into the absolute voltage amplifier via IC
PA2008 pin (& to control the four-phase driver circuit’s
motor revolution voltage and thereby maintain a constant
motor RPM rate.

® Speed Sensor Block

1. There is one sensing pattern on the speed sensor circuit
board.

2. Above the sensor a rotor, the lower surface of which has
been magnetized to produce 400 magnetic poles, rotates.
This produces an output signal that varies with the rota-
tional speed.

3. The output signal (frequency) obtained from the speed
sensor circuit board is 111Hz at 33-1/3 RPM and 150Hz
at 45 RPM.

4 . This output signal is then applied to PA2007 as balanced
input.

® FG Amplifier

The 20 — 160Hz band of signal obtained from the speed
sensor block (output: 0.5 — 2.0mV r.m.s.) is amplified by
69dB in order to shape the waveform of the signal input
into the modulator into a rectangular wave.

® F-V Modulator

1. As the rotational speed is detected at a constant
frequency, it is necessary to modulate the frequency into
voltage (DC). This function is performed by the F-V
modulator.

2. Previously (in the PA2004), a two-cycle F-V modulator
was used, but the PA2007 uses a single-cycle F-V modu-
lator in order to increase the control gain.

3. The F-V modulator gain does not change even when the
rotational speed is switched (e.g. from 33-1/3 to 45 or
vice versa).



4. The reference frequency switching mechanism is illus-
trated in Fig. 10-8. When the switch is OFF, the speed
is fixed at 33-1/3 RPM. When the switch is ON, the
33-1/3 RPM semi-fixed resistor and the 45 RPM semi-
fixed resistor form a para-connection, and the combined
impedance determines the rotational speed. Therefore,
after adjusting the rotational speed with the switch set
to 33-1/3 RPM, it is necessary to readjust the speed with
the switch set to 45 RPM. The reason for this arrange-
ment is to prevent an unstable rotational condition from
resulting when the speed switch is midway between the
33-1/3 and 45 RPM positions and both are OFF.

5.Co, Ct, Rt, Rfv are all grounded near the PA2007
ground. In the interests of noise and vibration reduction,
the Rt section has a 0.01uF (ceramic) capacitor connect-
ed near the same place.

Rt

for 45 RPM for 33-1/3 RPM

sw R
Fig. 10-8 Reference Frequency Switch

® Generating the Reference Phase with IC PDO008

1. When power is turned on, the Xtal OSC block gener-
ates a 6.144MHz signal using an externally connected
quartz oscillator.

2. This is then converted into a 6kHz signal by divider cir-
cuit 1 (1/1024). The resulting signal is then applied to
divider circuit 2.

3. The 6kHz signal applied to divider circuit 2 is divided
to 1/27 for 33-1/3 RPM and 1/20 for 45 RPM. It is then
sent from pin @ to pin & of PA2007.

33-1/3 RPM: 222.2Hz
45 RPM: 300Hz

¢ 1/2 Divider and P-V Modulator

The signal received at pin (8) (see previous section) is now
divided again to 1/2 by the 1/2 divider and then applied
to the P-V modulator.

The P-V modulator converts the reference phase signal
from the 1/2 divider into voltage (DC).

F-Vout

ref L ref H

This reference phase signal which has now been modu-
lated into DC voltage is combined with the rotation speed
DC voltage with the F-V modulator (via a buffer amplifi-
er) and is output via pin (1) as the motor rotation control
signal. It is then sent to the absolute value amplifier via IC
PA2008 pin ® (Fig. 10-9).

® Lock Determination Circuit

When phase control is operating, output from the F-V
modulator is as shown in Fig. 10-10. If the phase lock range
are set to include those portions which do not change due
to increases or decreases the load torque, large variations
in the rotational speed fall outside the range as shown in
Fig. 10-11. Therefore, good results can be obtained by
inputting the output from the F-V modulator into an
absolute value comparison circuit with upper and lower
thresholds. Fig. 10-12 is a theoretical circuit diagram.

RI
10k Vout

R2
18k

Fig. 10-9 (F-V) + (P-V) Circuit

noise
(Vout)
8.0 -
Vref =5.0 operating point
3.5

fo (Hz)

noise

Fig. 10-10 Input/Output Characteristics

N(rpm) Lock range

F-V
y output

ol [—retn
- » I
d Vo Lock range determination
b § thresholds
s O L
® T © ' fo
———i e f(Hz])

Load torque (g-cm)
Fig. 10-11 F-V Modulator Output Characteristics

%

LOCK LED

Fig. 10-12 Lock Determination Theoretical Circuit Diagram
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PL-90

® Stop Determination Circuit

1. If the PL-90’s START/STOP button is pressed when the
platter is turning, a stop signal is sent which triggers
reverse torque. This acts as a brake on the motor, caus-
ing a sudden reduction in the rotational speed.

2. The stop determination circuit senses whether the rota-
tional speed is high or low by means of electrical
charge/discharge from C and R which are connected to
pin (0 (To/STOP) of IC PA2007. When the rotational
speed drops below a certain point, it sets motor torque
to ““0”’. Fig. 10-13 is a theoretical circuit diagram.

3. After this, the platter continues to revolve slightly due
to inertia and then comes to a stop.

® Absolute Value Ampilifier and Revolving
Directional Indicator Circuit

1. The signal from pin (6) (control input) is compared with
that from pin (8) (reference voltage), and the difference
in voltage is used to regulate the amount of current in
the motor windings. The resulting input/output charac-
teristics are shown in Fig. 10-14.

2. When the platter rotational speed is higher than the

prescribed speed, the control input is higher than the
reference voltage (Vref 5V).
When this is the case, in order to slow down the rota-
tion of the platter, the absolute voltage amplifier sends
a signal to the revolving directional indicator circuit tell-
ing it to generate reverse torque.

3. When the platter rotational speed is lower than the

prescribed speed, the control input is lower than the
reference voltage (Vref 5V).
When this is the case, the absolute voltage amplifier
sends a signal to the revolving directional indicator cir-
cuit telling it to generate forward (clockwise) torque in
order to speed up platter rotation.

® Drive Circuit

1. Hall elements HA and HB (six of the rotor’s magnetic
poles) are situated so that electrically they form a 90°
phase angle. This makes it possible to detect the rotor’s
rotational position.

2 . The position detection signals from the Hall elements are
input into the position signal compound circuit shown
in the block diagram and waveform shaping takes place
as indicated in Fig. 10-15.

Comparator reference

PA2007 Stop inati voltage =
circuit
R/S FF

| —
. . O—y
Normally, this diode is
non-conductive. N 4
£A2008 O \\\
2\ M
</ L4}
TD62504P

START/
STOP
o

1L2v
GND

PA200O8B

w

Faur-phase
drive circuit

' T

[

Circuit Diagram

Control current

|

Counterclockwise Clockwise
torque area torque area
4
(O @’b
%o )

9 &

% O

%. x§

® ,bb
07/0 \,o
Zero load Zero lqad )
operating point operating point
0
{ Vref —Vin)

Fig. 10-14 Input/Output Characteristics
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Fig. 10-13 Stop Determination Circuit Theoretical
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Fig. 10-15 Drive Circuit Waveforms



HA O—{D Q| Bidirectional —1

HB O—CK Q! Unidirectional

. The waveform-shaped step waves are input into the four-

phase drive circuit shown in the block diagram. The duty
90 voltage like that shown in Fig. 10-15 is switched
alternately between LA and LB, causing the motor to
turn.

. The amplitude of LA and LB is proportional to the out-

put from the absolute value amplifier.

Reverse Rotation Detection Circuit

. Since the PL-90’s motor has driver circuits for rotation

in both directions, if the platter is manually spun the
wrong way (counterclockwise), clockwise torque will be
applied until the platter reaches the correct rotational
speed in the correct direction.

. However, if the platter is made to spin counterclockwise

faster than 45 or 33-1/3 RPM, the rotation direction
detection circuit will be fooled into thinking that the plat-
ter is revolving too fast in the correct direction, and
reverse torque will be applied.

. If reverse torque is applied when the platter is revolving

counterclockwise, the result will be to speed it up even
further. The platter will simply continue spinning back-
wards out of control.

. A reverse rotation prevention circuit is provided to pre-

vent this from happening.

. The reverse rotation detection circuit consists of a sin-

gle equivalent D-type FF circuit (D input moves to Q in
response to CK input).

D-type FF Absolute value amplifier

Motor current
control

Fig. 10-16 Reverse Rotation Detection Equivalent Circuit
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Fig. 10-17 Clockwise Rotation Mode
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Fig. 10-18 Counterclockwise Rotation Mode
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