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SPECIFICATIONS

INPUT

Balanced Input Level/Impedance
Unbalanced Input Level/Impedance

OUTPUT
Balanced Output

Unbalanced Output Level/Impecance

DIGITAL

Digital Audio Interface

ADA converter ..........................................

Sampling Frequency

Level/Impedance

GENERAL FEATURES

Frequency Characteristic
SN Retio ...................................................
Dyamic Range ...........................................
Total Harmonic Distortion

HUM CANCELLER

Center Frequency for Hum Canceller

SERVIGE NOTES

+4dBm(Max. +18dBm)/10kQ
+4dBm(Max. +18dBm)/25k Q

+4dBm(Max. +18dBm)/100Q
+4dBm(Max. +18dBm)/100Q

CD Player/DAT compatible, 20 bit
Optical and Coaxial (CP-340 standard)
AD: 16 bit linear
DA: 18 bit equivallent

(Digital compounding)
48kHz/44.1kHz (Automatic selection)

20Hz to 20kHz (+0/—3dB)

More than 80dB (IHF-A at rated input)
More than 94dB

Less than 0.015% (1kHz at rated input)
More than 75dB (1kHz)

More than 85 dB (1kHz)

30 to 90Hz

First Edition

-——

2U Rack Angle
(2212558600)

Front Panel
(2221059600)

Top Cover
’7 {2202039300)

- - Bottom Cover
(2202039400)

—————— Rear Panel

(2221060100)

*See page2 for details.
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[RRoland

Printed in Japan Al-2 (CR)
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EQ TYPES «:oveoreerrermrmmenesieaieiiiiieiis

Memory Numbers ---:-eooeeerereeseeneninees
Graphic Display «+vreeeerseeseesineae
Power CONSUMPHION «++--weoseeenesesssesnens
DIMENSIONS «+++rvrrrrrreerersrseenermerioneernnine

Weight ................................................
AcceSSO ries ..........................................

TABLE OF CONTENTS

LOCATION OF CONTROLS
EXPLODED VIEW

PARTS LIST

BLOCK DIAGRAM
CIRCUIT DESCRIPTIONS
CHECKING AND ADJUSTMENT
TEST MODE

VR-1 BOARD

VR-2 BOARD

SWITCH BOARD

ANALOG BOARD

LED BOARD

DIGITAL I/O BOARD
POWER SUPPLY BOARD
DIGITAL BOARD

IC DATA

CHANGE INFORMATION

0 to 500ms

0 to 99ms

4 Band Serial (2 channel)
4 Band Parallel (2 channel)
8 Band Serial (1 channel)
LOW: Peaking/Shelving
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7: Peaking

8: Peaking/Shelving

LOW (1/2): 30 to 960Hz

MID LOW (3/4):200 to 6400Hz

MID HIGH (5/6):500 to 16000Hz

HIGH (7/8): 800 to 20000Hz

0 to 12dB

0.3 to 9.9

99 Memory Numbers

96X32 dots (LCD back-lit)
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LOCATION OF CONTROLS//xxIJVECEE

Rack Key Top (S) 2P

EoKto.971112 r— Display Window (2249521000)
[13279866) Pot. (2221084200)
ﬁl:(;g&%gl()) — Rack Key Top (D) 1P
Rotary Switch —— — LCD Assy Rack Key Top (S) 3P (2249520500)
SRBM12 031A LM096011 (2249520700) ‘
(13119105) (156029475) LED
SLR-565VC3F
(15029268} r-womoo oo oo 20 Rack Angle
Round Knob . —] e i
Als sEwe sEve J -
) AN _ > L Front Panel
NP:‘:?L-E:E‘- LEVEL -9~ FREQ LEVEL ~®— FREQ LEVEL ~~ FREQ LEVEL =D~ FREQ -_‘EE
Outer Knob .~
248515000
(2 ) Switch
SDDGA-3052A
o (13129124)
- Power Button
(2249556500)
Round Knob Pot. (friction type) Pot. (no friction type) LeED - Tact Switch — Rack Key Top (S) 1P
{2248514900) RK1612220 RK1612210 : GL-112-W13 SKHHAM (2249520600)
(13239133) (13239132) (15029264) (13129739)
LED
LT9200D
(15029185)
Optical Connector Module Switch (slide)
TORX-174 (receiver) HSW0847-01-020
(15229925) (13159161)
Optical Connector Module XLR Connector XLR Connector
TOTX-174 (transmitter) NC-3MD-H NC-3FD-H
(15229924) (13429657) (13429658}
Top Cover ) @
(2202039300) @ U” ”uﬂ” n UU””“ ﬂ ® u — oo furour—__
o@ @ m
Rear Panel ° on.m. con]:
(2221060100) =
o @|(,1))9 . & @@
(lE-66O -

Bottom Cover-----

(2202039400)

— AC Inlet

MIDI Socket —

PA-126 (100/117/220V)

(13429710)
PA-125 (240V)
(13429709)

MIDI3-NS
(13429168)

Pin Jack -

YKC21-0216

(13449633)
Pot. Jack Jack
RKO09K111 HLJ0259-01-030 HLJ0259-01-010
(13279874) (13449211) (13449210)
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EXPLODED VIEW/% 2K
1. Front Panel AT WA 92
2. Display Window e W I )
3. Power Button Guide BERY  HA N
4, Rack Key Top(S) 2P TGy 2F—brv T 2P
5. Rack Key Top(S) 3P Ty ¥ —Fyv 7 3P
6. Rack Key Top(S) 1P Ty Z¥F—bv 7 1P
7. Rack Key Top(D) 1P TGy rF—Fy T 1P
8. LED Board LED 34K
9. LCD Assy LED SER i
10. Switch Board 24 v FFEM
11. Power Button BFEEXRY v
12. Sleeve A AY—T A
13. Arm T —
14. Sleeve B Ay —7B
15. Round Knob AV VAN
16. Outer Knob Ty —U=w3
17. Front Chassis VA= DA IR S
18. VR-2 Board VR-2FARK
19. VR-1 Board VR-1#4K
20. Analog Board 70 IER
21. Heat Sink S 4
22. Rubber Foot TAR
23. Bottom Cover JEETE B 78—
24, Side Chassis R Y4 Py —UR
25. Chassis Tr—
26. Power Transformer Chassis F 7 v AT v — ¥
27. Side Chassis L A Fyvy—2L
28. Power Switch Holder INT— R 9 FHRNY —
29. Power Supply Board BIRFER
30. Power Transformer BRENT VX
100V
117V
220/240V
31. Shield Chassis V—=NVFIYr—¥
32. Digital Board 77 VR
33. Rear Panel EATAY 9%
34. Digital /0 Board FIF N1/ B
35. AC Inlet ACA L v b
100/117/220V
240V
36. 2U Rack Angle 202w o T 7V
37. Top Cover LA N~

3 x 6 mm Flat Tap-Tight

(Self-Tapping) S type

(2221059600}
(2221084200}
(2213561200}
(2249521000)
(2249520700)
(2249520600)
(2249520500)
(7414642000)
(15029475)

(7414643000)
(2249556500)
(2215040100)
(2214020700)
(2215040200)
(2248514900)
(2248515000)
(2281062700)
(7414645000)
(7414644000)
(7414640000)
(2246051000)
(2235533400)
(2202039400)
(2281062800)
(2281062600)
(2220019800)
(2281062900}
(2220018300}
(7414652000)

(22450525N0)
(22450538C0)
(22450526D0)
(2281063000)
(7414641000}
(2221060100}
(7414646000)

(13429710)
(13429709)
(2212558600)
(2202039300)

Top Panel Removal Screws
1. (D X 3each

2. @X4a

3. ®X2

4. @ X 3each

. 4 x 8 mm Binding
Tap-Tight (Self-Tapping)
S type W/Internal Tooth washer

3 x 6 mm Binding Machine

Wi/internal Tooth washer

3 x 5 mm Binding Machine

Wi/internal Tooth washer

3 x 6 mm Binding Machine

Wi/internal Tooth washer

3 x 8 mm Binding
Tap-Tight (S-Tapping) S type

3 x 6 mm Binding Machine

W/Internal Tooth washer

3 x 8 mm Binding Tap-Tight
(Self-Tapping) P type

3 x 8 mm Oval Tap-Tight
v (Self-Tapping) S type

4 x 8 mm Binding

Tap-Tight (Self-Tapping)
S type W/internal Tooth washer '

*Unless otherwise specified all screws are 3 x 8 mm Binding

Tap-Tight (Self-Tapping) S type W/Internal Tooth washer.

¥R X ZIZLT3IX8mm N1 v F, S¥ A4 A%
ER
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PARTS LIST

SAFETY PRECAUTIONS:
The parts marked /\ have safety-related characteristics.
Use only listed parts for replacement.

22 FORE: PCB ASSY
ADFOTOBRRG, RLEBABRBTOKBNIELDTY,
_ . N _ 7414640000 Analog Board (pcb 22920587)
ZMOMRE, IBEENICRBESLSIMOBRBEEDBOEDCLT 7414641001 Digital Board (pcb 2292058601)
S 7414642000  LED Board (pcb 22920625)
7414643000 Switch Board (pcb 22920623)
PANEL, CASING _ 7414644000 VR-1 Board (pcb 22920620)
2221059600 Front Panel 7414645000 VR-2 Board (pcb 22920621)
2221060100 Rear Panel 7414646000 Digital I/O Board (pcb 22920622)
2202039300 Top Cover 7414652000 Power Supply Board (pcb 22920624)
2202039400 Bottom Cover 220/240V

2212558600 2U Rack Angle

2221084200 Display Window
2281062700 Front Chassis

2281062900 Side Chassis Left
2281062800 Side chassis Right
2220019800 Power Transformer Chassis

NOTE: Replacement is 220/240V version only.
220/240V version differs from 100/117V version only in fuse system.
Order proper fuses and fuse labels separately if necessary. (Refer to the table below.)

o

.

2281063000  Shield Chassis
2281062600  Chassis 100/117V 220/240v
2246051000 Heat Sink
; SD6 1A-N1 CEE 400mAT
2220018300  Power Switch Holder FUSE F6 (12559279) (12559510)
SWITCH
13129739 SKHHAM tact FUSE LABEL (Prinle’" ) chr?vpcs) 400mA 250V
13119105 SRBM12031A rotary
A13129124 SDDGA-3052A power
13159161 HSW0847-01-020 slide
12439222 HD2B-M-DC5V VAG4079 relay
) WEHERERE L Tid220/240V BSSEEER SN T T,
JACK, SOCKET BERSICE BBV 2 —Xfl, ¥a—XBv—2DETT,
A13429710 PA-126 (2P) ACInlet 100/117/220V 100/117V D& 2 — AWLELRFEIBIEFEL TT SV,
A\13429709 PA-125 (3P) AC Inlet 240v 100/117V RO~ — 7 BER LISV V7 AR SR TR ETOTLES Y T8 A, (ERER)
13449210 HLJ0259-01-010 Jack INPUT A, B
13449211 HLJ0259-01-030 Jack OUTPUT A, B
13429168 MIDI3-NS MID! Socket MIDI IN, OUT, THRU Ic
13429657 NC-3MD-H XLR Connecter OUTPUT XLR A, B 15179250 i8097-90 CPU
13429658 NC-3FD-H XLR Connecter INPUT XLR A, B 15229892 RDD87427 DSP-1 chip (IC32 on Digital Board)
13429531 DICF-T28AS-E EPROM Socket 15229853 RDD673106U gate array (IC29 on Digital Board)
12199570 BBH-1 Battery Socket ; 15229893 RDD654450U DSP-2 chip (IC21 on Digital Board)
13429541 268-7234-51-3857 68P PLCC Socket 15179372 TC5564APL-15 CMOS SRAM
13449633 YKC21-0216 Pin Jack (RCA) 2P DIGITAL IN, OUT COAXIAL 15179370 MB81464-10P-G DRAM
15219194 CX23053 digital audio interface demodulator
POWER TRANSFORMER 15219195 CX23033 digital audio interface modulator
A\22450625N0  245-525N0 100V 15219196 CX20018 AD converter
A\22450538C0  245-538C0 17V 15219197 PCM56P D/A converter
A\22450526D0  245-526D0 220/240V 15159513 HI-201-5 analog switch
. 15219199 IR2E20 12-dot x 2 channel LED display driver
coiL 15169515 TC74HCOOP quad 2-input NAND gate
12449229 FKOB160MH15 ' 15169516 TC74HCO2P quad 2-input NOR gate
12449328 S8RE-N140 T2 on Digital board, for VCO 15169514 TC74HC04P hex inverter
12449332 LP20D7B3SE LPF1, 2 (without buffer) on Analog board 15169512 TC74HCUO4P hex inverter
12449333 LP20D7B2SE LPF3, 4 (with buffer) on Analog board 15169597 TC74HCTO04P hex inverter
12449538 $10Q-N140T T1 on Digital VO board, for Digital Out 1516954770  TC74HCO8P quad 2-input AND gate
12449585 NEL-D32-48 T501 on Analog board, for EL 1516954970 TC74HC32P quad 2-input OR gate
TRANSFORMER 15169513 TC74HC74P dual D-type flip frop
12449318 RX-7P 821K 820 p H L507 on Analog board, for LCD 15169553T0  TC74HC367P hex bus buffer non-inverting
12449324 ELEPGR27MA 0.27 u H L501 on Analog board, for A/D Converter 15169554T0  TC74HC374P octal D-type flip frop
12399501 BLO2RN2-R62 (ferrite bead) L502-L506 on Analog board, L1-L3 on Digital board 16169313H0  HD74LS86P quad exclusive OR gate
12399504 TP-0206-470K 47 u F L1 on Digital /0 board 15169315H0  HD74LS123P dual monostable multivibrator
13529105 DSS-310-55D223S FL1-FL5 on Analog board EMI Filter 15169583 74F00 quad 2-input NAND gate
13529170 DSS-306-55B271M FL1 on Digital /O board EMI Filter 15169519 74F74 dual D-type flip flop
13529120 BNP002-02 FL1 on Digital board Block Type EMI Filter 15169595 74AC138PC 3-to-8line decoder
15189102 NJM4558DD op amp
RESONATOR 15189168X0  NE5532P op amp
12389717 HC 49/U 12MHz X2 on Digital board 15189112 LF353N op amp
12389799 HC 49/U 36.864MHz X1 on Digital board 15199173 M5291P switching regulator control
12389796 HC 49/U 84.672MHz X501 on Analog board 15199109J0  NJM78LOSA 15V regulator
MA15199149 M5F78051.-01 +5V regulator
POTENTIOMETER 15199158 M5F7905L-01 —BV regulator
13279871  RK0971110 10kB rotary VR-2 Board MID LOW Q, MID HIGH Q 15449147 MSM27C256-20 (Program A EPROM (Ver.1.
13279866 RK0971112 10kB rotary VR-2 Board LOW Q, HIGH Q 15449148 MSM27C25620 (Program B) EPROM (Ver.1. )
13279874  RK0SK111 1kB rotary Analog Board LCD CONTRAST 1544914701 ZIC2S6K-20:A1 Program A) EPROM (Ver.2.)
13239132 RK1612210 10kB rotary VR-1 Board LOW, MID LOW, MID HIGH, HIGH 1544914801  27C256K-20-B1 (Program B} EPROM {Ver.2.**)
(LEVEL, FREQ)
13239133 RK1612220 10kB rqtary VR'? ‘Board INPUT LEVEL NOTE: Concerning replacement ROM (A, B), there are two types (Ver.1.** and Ver.2.**).
1329919 EVND4AA00B14 10kB trimmer Digital Board (VR1-VR3) See page 21 “ROM A/B replacement considerations” for more information.
13299197 EVND4AAOOB15 100kB  trimmer Analog Board (VR21, VR22) pag i '
13299580 RH1021C 100QB trimmer Analog Board (VR20), Digital /O Board (VR15, VR16) ) WM ROM(A, B)ICIE Ver. 2. %k & Ver. 1 . %% D2 % 4 7259F h 3, 3 L id21—
13299581 RH1021C 1kQB trimmer Analog Board (VR17, VR18) J“ROM A, BXBREFOEE"*BROI L,
13299583 RH1021C 47kQB trimmer Analog Board (VR19) 4
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TRANSISTOR KNOB,BUTTON
15119125 2SA-1115-28-F 2248515000 Outer Knob
15119108 2SA-798G 2248514900 Round Knob
15119418 2SA-1282 2249556500 Power Button POWER
15119152 2SA-999F 2249520700 Rack Key Top (S) 3P >, DELETE, SHIFT, +/—

A15119711 2SA-1306-Y power transistor 2249521000 Rack Key Top (S) 2P EQ, SELECT, GRAPH, UTILITY
MN15119820 2SB-1017-Y power transistor 2249520600 Rack KBY TOp (S) 1P 6, 3, ENTER
15129137 2SC-2603-28-F 2249520500 Rack Key Top (D) 1P 9
15129130 2SC-1583F
15129133 2SC-2320F FUSE, FUSE HOLDER
156129414 2SC-2002 A12559379 SD6 1A-N1 F4, F5 on Analog Board
15129177 2SC-1923Y F6 on Power Supply Board (100/117V)
A15129718 2SC-3298-Y power transistor A\12559418 SD6 2A-N1 F1 on Analog Board
15129171 DTC114-ES-SPT digital transistor 12559343 GGS 630mA F2, F3 on Analog Board
15129172 DTC114-TS-SPT digital transistor 12559510 CEE 400mAT F6 on Power Supply Board (220/240V)
15139134 2SK-146-GR FET 12199550 HO446 fuse holder
15139136 2SK-30ATM-GR FET
15139103 25K-184-GR FET AC CORD SET
MN\13439525F0 DC-320-J01 100V

DIODE, LED, PHOTO COUPLER A13439812F0  UC-704-J01 17V
15019125 18S-133 MN\13439813F0 EC-210-J06 220V
1501920970 S-5500G rectifier MN\23495110 5722-660-4606 240V, England

15019216 GM-3z rectifier AN\13439814F0 SC-415-J06 240V, Australian
15019251 IN4007 rectifier
15019297 30DF2-FC rectifier CONNECTOR
A15039103 W-02M rectifier 13439326 5219-02A 1P CN1 on VR-2 Board
15039104 1SV-68 13439122 5045-06A 6P CN1 on VR-1 Board, CN1, CN2 on Digital /O Board
15019405 MTZ5.6B-T77 zener 13439332 IL-S-05P-S2T2-EF 5P CN3 on Digital Board, CN3 on Digital /0 Board
15019404 MTZ6.2B-T77 zener 13439296 IL-8-07P-S2T2-EF 7P CN4 on Digital Board
15019411 MTZ15C-T77 zener 13439345 IL-S-09P-S2T2-EF 9P CN7, CN1 on Digital Board
15229706 TLP-552 photo coupler 13439298 IL-S-10P-S2T2-EF 10P CN5 on Digital Board
15229925 TORX-174 optical connector module DIGITAL IN OPTICAL 13439346 IL-S-11P-S2T2-EF 11P CNS, CN6, CN2 on Digital Board
(receiver) 13439336 IL-S-12P-S2T2-EF 12pP CN8 on Digital Board
15229924 TOTX-174 optical connector module DIGITAL OUT OPTICAL 13439337 IL-S-13P-S2T2-EF 13P CN7 on Analog Board
(transmitter) 13429245 RTB-1.5-4F aP CN10 on Analog Board
15029265 SLR-55VC3F LED THRU 13429246 RTB-1.5-6F 6P CN9 on Analog Board
15029264 GL-112-W13 LED (level) 13439207 3022-07A Voltage Check on Analog Board
15029185 LT9200D LED (mode A, B) A/1-4, B/5-8 WIRING (W/CONNECTOR)

RESISTOR 2341066500 E660 Wiring Assy 2P AC Inlet - Power Supply Board
13769118D0  CRB25FX 47 metal film 2341063000 E660 Wiring Assy 5P Switch Board - Digital Board
13769145D0 CRB25FX 680 metal film 2341063100 E660 Wiring Assy 5P Analog Board - Digital /0O Board
13769148D0 CRB25FX 910 metal film 2341063200 E660 Wiring Assy 6P Analog Board - Digital /O Board
13769149D0 CRB25FX 1k metal film 2341063300 E660 Wiring Assy 6P Aanlog Board - VR-1 Board
13769151D0 CRB25FX 1.2k metal film 2341063400 E660 Wiring Assy 7P Switch Board. - Digital Board
13769155D0 CRB25FX 1.8k metal film 2341063600 E660 Wiring Assy 9P VR-1 Board - Digital Board
13769157D0 CRB25FX 2.2k metal film 2341063700 E660 Wiring Assy 10P Analog Board - Digital Board
13769161D0 CRB25FX 3.3k metal film 2341063800 E660 Wiring Assy 11P VR-1 Board - VR-2 Board
13769165D0 CRB25FX 4.7k metal film 2341063900 E660 Wiring Assy 11P Analog Board - Digital Board
13769173D0  CRB25FX 10k metal film 2341064100 E660 Wiring Assy 13P Analog Board - LED Board
13769175D0 CRB25FX 12k metal film
13769177D0  CRB25FX 15k metal film MISCELLANEOUS
13769181D0 CRB25FX 22k metal film 2214020700 Arm #214-207 POWER
13769183D0 CRB25FX 27k metal film 2215040100 Sleeve A #215-401 POWER
13769193D0 CRB25FX 68k metal film 2215040200 Sleeve B $#215-402 POWER
13910113 RGSD 4 x 103J array 2213561200 Guide #213-612 POWER
13910103M1  RGSD 8 x 103J array 12569249 Lithium Battery CR2032 leadless
13919174M1 RGSD 8 x 153J array 15029475 LCD Assy LM096011

2235533400 Rubber Foot #235-334

CAPACITOR 2219075700 Earth Holder #219-757
13529104 DE7150F472MVA1 (4700PF) electro C1, C2 on Power Supply Board 2219588900  MIDI Holder #219-889
13629601J1 NX4-35VBS3300 CUSTOM electro 2225027200 Shield Cover $#225-272 Digital I/O Board
13629605 NX4-16VBS1000 electro
13629603 NX4-50VBS100 electro
13639610 NX4-50VBS47-TP electro
13639545 NX4-16VBS10-TP electro
1364911540 NX4-25VBS47BP-TP electro
13529167 ECBA1TH4R7KC5 4.7pF ceramic
13529177 ECBA1H220JC5 22pF ceramic
13589512 ENQ1602C681J-S-F polystyrene film
13589511 ENQ1602C202J-S-F polystyrene film
13589508 ENQ1602C102J-S-P polystyrene film
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BLOCK DIAGRAM/7 0O ¥

ADDRESS DECODER

h
|

1 LCD ASSY
{F )
X2 ADDRESS
CPU CONTROLLER
i BOARD | | 1c29 U U U 3! | |
VR1~VR10 ! !
: IC4~IC3 1t | |

|

)
1 i
1

I LCD TIMING I
i ICs, IC10 DSP1 LPF, VCO, SELECTOR ! SWITCH :
i U U 1C9, IC14, IC12 i BOARD l

I Ic32 Q2~Q7 |
: : " ligracz DRAM — T H SW1~SW24 :
VR-2 ! INTERPAGE 1C22~IC27 LATCH NsHs |

BOARD | IC19. 1C20 I oI 38,964 1c33 B8

| Py INTERFAcE [T X1 |

! 0! 135 :

g m - )
1c31 I — ——— __

1 1 1 v DIGITAL OUT

! bt DIGITAL BOARD i ( - -

‘ ’ l , DIGITAL 1/0
————— - - - - - - - - - - - ———-- coaxtaL !
e — - —_— ___\ ———e — — - — - - — _— e _— ———— _- . Swag IN

TN p—— — = :

| BALANCED i BOARD H N

H Ut ' UNBALANCED INPUT ATT oy pi |

I I IneuT HEAD AMP PRE~EMPHASIS LPF1 [ | /s — LED DAIVER ~ LED BOARD l I =
oH A || wa [TV 1T ] 8201~0112 y = 8112119 [— Icl, Jc2 contlBren Ic12 & o L ©) ,
: k o 6 I1C5 | i ! OPTICAL !
l N e — ' N
v I BUFFER ¥““"—"“—"" : ] 1
-l - a ]
| h & |5 wean e || N\ __ . ) PRE-EMPHASIS ) LpF2 | ‘gg's/ H 84.672 IC10, IC18 f) I 1 !
welo o . —— _ _[1V 1Y | s201~@211 G212~G219 [ | IC3, IC4 iz Y —
o/ T || U > | NS =
" !
i L [ [ | |
Lco EL
o o
! ! oreT DC/DC &> :
! 1 — Iggngsgﬁaz 0 INVERTER ! DIGITAL !
: Q524 1 |
! [ ] o ]v s } 1/0 BOARD i
OUTPUT ! : ANALOG GAIN . TETETSTEEE T
DE-EMPHASTS  |e— LPF3 & D/A-S/H 1c8 v Al RESET ( T T \
I ona INVERTING AMP R BUFFER b Tooe BUFFER A
N\ CSc, ICSd Ic7 ICi5 L | POWER SUPPLY
I @316~322 0308~Q315 o @301~307 [*— 8512~Q518 8503~3511 @527 G— ' i
{ 6528 s10v § (- POWER SUPPLY |
! | IC18, G534~Q539 POWER : BOARD ;
! i 5V TRANSFORMER
o IC16, IC17 k S J
CHB | l INVERTING AMP DE-EMPHASIS  [e— LPF4 & D/A-S/H I { }
§ OUTPUT AMP A8 15V
! ) 0416~G422 G4DB~G415 s e [ 9 g5 | BUFFER REPLAY MUTE 1C13, IC14 8
: i '{ - SHA 1C11 G529~G533 l_ G525, 3526

 DIGITAL I H ANALOG BOARD PLAY MUTE

t I/0 BOARD ; |

| e - e o

o,
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CIRCUIT DESCRIPTION
ANALOG CIRCUIT

© General

This board incorporates two channels, which
independetly convert input analog signal into the digital
equivalent through the D/A converter; send the digital
data to the digital board for processing; restore the digital
signals coming back from DSP (digital signal processor);
and then output the signals to output connectors.

© Details (Analog Board)
1. Head Amp Q101-Q111, Q201-Q211

The differential amp with FET input, configured as
balanced input amp. Engaging C-H A unbalance input
switching-jack JK8 (C-H B, JK9) disconnects the
balanced input. The gain of the amp remains the same
whether input signal is balanced or unbalance - as long
as their levels are equal to each other, eliminating
change in output signals. The gain of the amp when in
balanced connection is obtained from the equation
below: (C-H A is made representative.)
Ge Vcou'r_ R104//R105 R106 ——0.49
Ven  R34-(R104/R105) ©* R105 )

Ven = INPUT VOLTAGE (COLD)
Veour & OUTPUT VOLTAGE (COLD)
G Vwour R1+VR15

"7 Vun ~ R24+R1+VR15

™ R106 N
(R3//R104)FR105 TV [ = 047
Vin = INPUT VOLTAGE (HOT)-**(Vin=—Ven)

Viour & OUTPUT VOLTAGE (HOT)

% Adjust VR15 for [ Ge | = | Gu | .

(VR15 may be adjusted about 51.7Q)

(R107+R108) is omitted because of (R107+R108 >>
R1+ VR15).

Gr=—Gc+G+=0.98 = —0.18dB

The gain (Gu) at UNBALANCE INPUT is estimated from
the equation.
G Veour R102 R106 ,

"= Van _ R101FR102 {(R3ﬂR1o4r+R105‘r1}
=0.98 => —0.18dB
Vunv = INPUT VOLTAGE at UNBALANCE INPUT
Vuour & OUTPUT VOLTAGE at UNBALANCE INPUT

2. Preemphasis Q112-Q119, Q212-Q219

Boots hights to minimize quantization noise.

ON-OFF control of this circuit (D/A side) is

synchronized with that of De-emphasis circuit (A/D

side) by “EMPHASIS ON/OFF” signal from CPU.

At Emphasis ON: Gain is 1.16 (1.26dB) at 1kHz and
2.67 (8.52dB) at 10kHz.

At Emphasis OFF: Gain is 1.11 (0.89dB).

[B] 2% A% B3¢
7307 EEEs
© BiE

MV L22F 2 Y ANVOANRTEIE2bE, ThENDOA
JMEFIL, A/DEBRIZE YV FI Y NMEFTERY, DSP (7Y
IV TFLMTOE v —) L TESMELZITEZW
D/AZBIZL > TTFu 755l &ish, Bhshid,

O ##l (7FrOJEiR)

1.

~vy F7 7 Q101~Ql11, Q201~Q211

FET ANICLBEBYT > 7T, XS ARNAT 7%
BELTYwIY, 4740 r o 7 2@HET AL,
VX v ITREDAAL » FIZE 5 TING Y AAIDELT &~
NG AR #b Y £9,

Ny R7 VT OBIEEX, BETOREFTLNVESD
DIINNFG VYV AATTE, TYINTUYAANTHESLA
WBEL WD, Ny FT Uy TOHAL~VELL
AL LRBIBEY Lo TET,

NS U AANNIED, T FHIOBIEE% G, & v b
I DOIETEEES Go, b — ¥ VDBIRER Gr & L7-HBA,
BEEZTEORICL s TRKOONT T, (FHEXI
CH-AMIZBIZE > ThHY TT,)

Veour R104//R105 R106

C="Var ~ R3 +(RI104//R105) < Rio5 -4
Van & I =)V FHlO AT EE
Veoor @ 2 — )V FHlOHEE
Cue Vhour _ R1 +VR15
Vin  R2+R1+VR15
R106
(R3//R104) +R105 T 1 [ =049

Vin = 7R v ]\1Eu0)}\jj?€E(VHIN:_VC!N)
VHOUT E> "-k v ]\iﬁ\u@ﬂjﬁ%’ﬂ?

VRIS D [ Ge |l = | Gu | &2 & 125k
& ETi3 VR15=51.70

RI107+R108 >> R1 +VRI5D 7%
R107+R108i: 45 W5

GT:_GC+GH=O.98 ‘:|'> -O.ISdB

TUNT Y AROEBIBEY Gu & LGS, TROXT
KDL FET,
Go= Vuour _ R102 R106

Vuw ~ R101+R102 (R 3//R104)+R105
=0.98 © --0.18dB
Vown © 7 87 v AANHEEO AT BT
Vvour & 7 v I8NT Y AANNEEOHEE

+1

. TV YT 7 v AQLII2~Q119, Q212~Q219

ANBEOESRS*MIEL, 2Tt/ 1 A 2EEL
To ¥/, CPUWIsTZYy7 7T 2%, A/DM,
D/A fI[FB§Z, ON, OFF § 542 LASUHETT,
IR I TRROEY TT,
Ir7 57X ONBE, 1kHz:1.164% 1.26dB
10kHz : 2.67f% 8.52dB
OFF [, 1.114% 0.89dB

3. Low Pass Filter LPF-1, LPF-2

Cuts off over 20kHz frequencies to prevent aliasing
from occuring in sampling.

. Sample & Hold (S/H) IC1-IC4, Q120, Q220

This circuit controlled by the control signal from IC5
(A/D converter).
Refer to “A/D Converter IC5” for details.

. A/D Converter IC5

This is a dual slope integrating A/D converter. The
following description takes C-H A as representative.

® Principle of the A/D converter
The amount of charge in the integrating capacitor
C122 is proportional to the amount of the analog
input signal. This is discharged by the A/D converter
at a constant rate. The time required for the C122 to
discharge all the electron is measured by the A/D
converter internal counter: The time or the
increment of the counter is proportinal to the level
of the input signal. Thus, the counts of the counter
can be represented in a digital value that is the
output of the integrating A/D converter. The
operation can be illustrated as follows.
Suppose the water (electric) in the tank (capacitor)
is to be determined by drawing the water with a cup
whose volume is known (1 bit - LSB). The water left
in the tank (less than full volume of cup) is not
counted and causes measurement error (called
quantization error in digital term). The least
significant bit has the value of 1/16 = 1/656536, so
that the capacity of the cup is 65536ths of that of the
tank. 65536 times of drawing steps are required for
the tank to be evacuated, too long a time to keep
pace with other digital circuits. A bucket having
capacity 128 times that of the cup is prepared. As
long as there is enough water, the bucket is used
“then it is replaced with the cup. With this
combination the maximum repetition per full tank is
reduced to (512 — 1) + (128 — 1) = 638 times. The
volume of the bucket is 1/65536 X 128 = 1/512,

512ths of the tank volume. In the digital value, this

means 9-bit accuracy.

A/D converter divides the discharging current into
two: lo and io, the ratio of currents is 128:1; that is
128 io = lo. When lo is output, the A/D converter
measures it with 9 MSB counter output; and 7 LSB
when lo is replaced by io.

When summed together, they will represent the
volume of the water in 16 bit digital code.

O—/)¥ZXA7 4% — LPF1l, LPF2

IA) TSR T7 ANV —TF, Iy b I
7 B3 20kHz T

U T Y REAE—-JVE IC1~ICT, Q120, Q220

A/DIN=FICSbDay b —WEFIZL-T
BfEL I3, FMIZA/DIVAN—FDEIATHNE
KR

. A/DarN—% 1IC5

A/D I N—FIZiX, FaT7VAa—TES5E A/D 2
UN=FERWTHWET, (FHBRTTCH-A 26
LTCHTHY $3,)

® A/D I v N— ¥ EMEEE
BTN ER=NVEFIZLY, THFurZOATMEFTDOKR
S ICBLTC, BBy FUHICEMITEESN
9, RIZA/D A= FflHhs, TOEFTHa
FUrHIIHB SN THLIEMERESEL LHIT—
ERBMEML, TNEABEICA/D I NN—-FAHRD
BT ERAY—FEY, TFUHOBEMAOIZ
AT TOREZEDL £,
ANEEFKEVITE, REICEBI 200, 4Y
v OEIE, ANEFORESICHATAZ LR
NES, FOIT U IDOEEXETVINT—F E LT
LD, O A/D IV IN=FTT,
FNH—EOBEE, KME, NTrY, 2y TEBICE 5
THRETE, Kk, BoHa 74, BiigY,
KEROKEL LET,
FOKELRTRIZHL DI, KREEDFbhoTW
539 TEREL, Z0ay 7R fis TKRKERNDOK
PO TL AHELEPEZ LI LIZLY, KETM
BIENTEIET, 22 Tay 7—HFDREXI
FOINF—FELTHOLSBD Ibit FICHYEL T
To FLTKAHEDOEIKR 72T v 7—HRGLUTOK
BIRNEREEL D, FUINMIBITLEF(LEE
MY L Ed, 16bitd A/D 2 ¥ /N— % @ LSB 1 bit
i, 1/16=1/65536% DT, Ty 7OKRE &1L, K
o 1/65536L% ) FET, 2F hKEAOKEZH
B 7203 K65536[0 AT UENDH S DI T
To L2LINTIEIEEIFERICL2) ETTOT,
Ty FOIEDRELER (O Y2 HAEL, &Y
WKFDONr Y TRELAHLTCnET T, ZLTHK-
T2KEDIN Y — G LTI 5 28I, Ak v
ThE > TKELABLTWIFIE, BADLAHT
mE,

(512— 1)+ (128— 1 )=638[H]

ERDET, NG ORESIE, KD (1
/65536) x128=1/512¢ &) £¢DT, FY VT
BobitHEL DI IR ET, A/DIVIN—F
W& oTiE, BoavFrdronERERRY2
EHEEZL, FOERLEZ128: 1IZRE, 0=128i0
ET DL, o FHITENTVBEIE, 129 bit 257
7y &N, 028N b o F2EEE A S T AL 7 bit Y
Ay P ENEGEOBELE/-TIEILEST, TV
INF— 5 EBBLIENFTETT, 2Fh lo=23F
v, jo=2 v FIZHL LT, 7
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® A/D Converter and Peripherals (Fig. 1 - Fig. 3)

Figure 1 shows a rough diagram of C-H A. The
following description assumes the C-H A as a
representative. All ADC functions are timed by the
clock CC (LRO) applied to IC5 pin @ (LRO =
sampling frequency). The analog input from @ (Fig.
1) flows into C122 while FET Q120, (SW 1) is on.
When SW1 turns off and SW2 in the A/D converter
turns on, C122 discharges at the constant rate lo,
resulting in linear output curve at 3. When C122
capacitance decreases to a value, SW2 is turned off
and SW3 turns on. Discharging rate is now io and
the output curve at Qis 1/128 of the previous one. lo
and io are determined by the constant current lser
flowing into IC5 pin 4: lo = 4 lser; io = 4 1/32 lser.
IC2b amplifies IC2a output voltage and feeds it to an
input pin of the MS and LS comparators in IC5. As
long as the output voltage is over 0V, it is compared
at the MS comparator and at the LS comparator
when reaches 0V: output of the MS comaparator is
connected to MSB counter and LS output to LSB
counter - two counters won't run simultaneously.
The lower limit of the LSB counter is set by VR17.
When the lower limit is met, the LSB counter stops
and its count is added to that of the MSB counter.
The setting of VR17 is so critical that if this value is
improper, distortion will be introduced lated at the
DAC output.
Now the procedure described above is being
applied to C-H B, while the 16-bit data for C-H A
obtained by combining MSB and LSB counters is
being output: MSB first on then LRO edge followed
by the subsequent bits which are sent on the clock
(ADCK) coming at pin @ (BCLK) of IC5.

6. D/A Converter IC6 (Fig. 2-6, Fig. 3)

Digital data to be converted into analog equivalent are
sent from DSP: C-H A and B in turn, in 2's
complemantary format, MSB first. The digital data
stream (DASD), coming in IC6 pin 7 (DATA) is taken
into on the rising edge of clock DACK being applied to
IC6 pin 5 (CLK) and then latched in as a 16 bit data on
the falling edge of DALE coming to IC6 pin 6 (LEC). The
DAed analog signal is output as a current.

7. IV Amp IC7, Q503-Q511

Converts the current from the D/A converter to the
analog voltage.
DC servo provided by IC7 keeps the DC offset at this
output to zero.

® A/D 23— RURELBREEOEE (Fig. 1 ~ Fig. 3)
CH-A D A % fEEEAL L CHIZ LzD A3, Figl T3,
A/DEWIEESENC L 5T 2F v ¥ FAANKEEIZT A
bRETH, Bfes LTG0 TEIL T3,
A/D ZEH#HL, IC5Pin@CCIZH-26nb 70y 72
o TEELT T, ST, LROEWH 20y 2
FEZTHETY, ThiEH ) v rEkkF
DHDTT,

Figlo@QX vz shz7 a7 AHESIE, Q120
DFET A4 v FH ON OB, oMy 74
Cl22icEsNET, LT, SWIHOFF I3
L, A/DIUN=FD I S, WEHER oD
ZA4 9 F SW2HBONWK YRS HEaryFY4 o
Lo TWAEBMEFERMOICE->THELET, =
DO Figl QOB TR, —ENHEEZ S - 7-E
EE%ZDET, FLTHALNWIGETHE, SW2
PHSW3IZ Db, ol CTHELE Y., T4
Figl@Ti o iZXBIEED1/128DMEE AN F
?O::f,m,mﬁ,KSH&mﬁKﬁﬂéiﬁ
MICEoTHTED, lo= 4 Tser, iO:_3'2_ISET ot
WwEd,
YN=FREDT L — ¥ OEIVETT MBI o
TV 7DD DTET, 22T, Ffirarysr—%
LW, 7=ZALX) (0V) THY, Figl@®n
HMOBEEPOVICR > BEEET, EREI Y7 iEA
My TFL, TAw &I T3, FThia s
NRL—F LN, VRITICE - TEE Y, LR
WIZETDE, TNAITVZEANy TS LEMES Y
YEIIMESINE T, OB, TRy L—-%1L
NOUVDOAERIE LWETIC R WS, g Sk,
TEDWo216bit DF T ¥ NF— % % D/A T L7~
WE, LAL9bit E TFRLT7bit AVNT NS TH A0,
EROBILEWIFETHDNT T, 20720 VRITIZ,
EEPRBICRD L) IHBSNT T,

I T v 7L s THESREFY I VF— 11,
bI)I—HDF % Y RNIA/D EBRINTWBEIZ,
ADCK £W) 71y 2%, IC5Pin@BCLK 2, 5 2
HIEILEY, #FOyEhTHIENTEY, F—%
Bk, 2o, MSB7 7 —AFT¥, 72751,
MSB ®4, LRODT » JI2C, HhhshFd,

6. D/A2/N—% 1C6 (Fig 2-6, Fig. 3)

D/A 3 v/)N=%i%, DSP X WA ENFI LT —
&, THFRIEFIERTLELDTT,
F—yERIT 208, MSB75y—RX+T, 2F v
ANVEEIZY Y T VER SN TS, IC6 Pin@DATA (2
AN ENTFY 7 V5 — % DASD 1, FIU < IC6Pin®)
CLK iZ5- 26N 571y 2 DACK O _F ) THEIZEL
DAFNTWE, IC6PINOLEIZHZ5NB27 0y 7D
I EDTI6hit ¥—F L LTIy F SN, DAZTIINTE
To THUEFIERHEITY,

7. YVT Y7 ICT7, Q503~Q511
D/A 3 N=5 QN B ZBEICERT 7 7T

To TV 7OHRNLODC A7y VEETOVICT S
72002, ICTICE-TDCH—FKE2T T T4,

INPUT SIGNAL: + 4dBm, 1kHz Sinewave

2V/div

5

5V/div

5V/div

1V/div

(=GND Level) |,

VL1
1V/div

ov

ov

ov

R14a;
R143

Counter
and
snift Regiater

g

DouT

ICSs
A/D CONVERTER

g
8

400

A/D CONVERTER

Fig. 2-6

ov i i : Pin 6 of IC6
ov— = (DALE)
T Pin 5 of IC6
ov— (DACK)
Pin 7 of IC6
0V —fg (DASD)

[5Vidiv, 6 sidiv]

[INPUT SIGNAL: + 14dBm, 1kHz Sinewave |

5V/div Pin 1 of IC8

TP-2

 2v/div

_____.Tp_
| 2V/div

Pin 13 of IC11
(SHA)

Pin 5 of IC11

5V/div, 5 ys/div |

e
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LRO (CC)
SW1 (@120)
SH1
(ICS pin 17)

SH2
(IC5 pin 16)

IC2a
OUTPUT

Fig.1(®

VH1
(=0V)

IC2b

{ Fig.1@
5 OUTPUT

VH1
VL1

vL1

(MS)
Upper
ICS
Internal
Counter Ls)

{ Lower
v Counter

IC5
pin 24 ADCK

pin 27 ADSD

IC6
pin 6 DALE

pin § DACK

pin 7 DASD

Counter

A/D, D/A TIMING CHART

SAMPLING RATE 2

0.836sec (=48kHz)

ON

OFF

ON

11

Tout2=Io
(SW2 : ON)

(IO

™

JTout2=io
(SW3 : ON)

Iouti=Io
(SW2 : ON)
ITouti=io
(SW3 : ON)
T
\
CH-A A/D CONVERSION \

LI

B €3 €3 €D & & 0 an &0 £ €.62.6 6 &) 6 6 6 £ € &0 5,30, €0 0.6 0.6 6 6 £ 6 6 . 6)
MSB

LsB

LsB

CH-8 A/D CONVERSION \

MSB LSB

5

MsB

CH-B A/D DATA OUT

CH-A A/D DATA OUT

S
UL ki |
§000 §8 R EE T T0000000000 8 46E2.0E000000000000
Ls8 MSB LsB MSB LSB

H o

N

CH-B A/D DATA IN

N

CH-A A/D DATA IN

T

o) 1/V_AMP
OUTPUT

]

CH-A ANALOG OUT

CH-B ANALOG OUT J

)/

Ics

pin 9 SHA1

pin B8 SHB1

L |

1

8.

10.

1.

12.

13.

Analog Gain IC8

In the DSP, smaller signal digital data are quadrupled
before DAC to have more significant bits. Analog
signals derived from such enlarged data and amplified
by a gain 1/4 of the other signals, when the control
signal (AG) from DSP goes “L”. Once this attenuating
function is disabled (because the data suppied is of
sufficient amplitude signal - AG goes high), the
function is not re-engaged after the predetermined
period has passed. Polygonal lines as shown in Fig. 2-7
is not expected to be seen at real time other than in the
test mode in which VR20 is adjusted for getting exact
1/4 signal (see Adjustment section for details).

. Buffer Amp Q512-518

Accepts outputs from analog switch IC8. Being FET
input, its operation cannot be disturbed by the
resistance of the switches.

D/A Sample/Hold 1C9, Q301-307, Q401-407

This stage separates the alternately supplied C-H A
and B signals, and samples and holds the selected
one, at respective sections.

Low Pass Filters LPF3, LPF4

Rolls off the unnecessary highs and smoothes
staircase waveform with cutoff frequency being at
20kHz. Has the buffer amp at output stage.

De-emphasis Q308-Q315, Q408-Q415

Provides a treble cut on the output at the same

frequencies that were given preemphasis, to have the

overall frequency response flat.

ON-OFF control of this circuit. (A/D side) is

synchronized with that of Preemphasis circuit (D/A

side) by “EMPHASIS ON/OFF” signal from CPU.

At Emphasis ON: Gain is 1.5 (3.479dB) at 1kHz and
0.65(—3.77dB) at 10kHz.

At Emphasis OFF: Gain is 1.56(3.86dB).

(12) Inverting Amp Q316-322, Q416-422

Outputs audio signal to the cold terminals of balanced
output jacks.

8.

10.

11.

12.

13.

7TFruarA{r IC8

D/A 2 2 N— ¥ D/MEBHEDE M % ST 72012,
IMEESERIZIZDSP HERT, FUINTF—F 2 48120
TD/AZHT B2, YVF Yy TOHRIETIIARD
EDAEDIREEY b L b 9, FNEIEE R E
2 ETD, Z2T1/483NTT, BTFVFIVTF—
FHEHHLNNVEETIR, TROSDEEIX T bR T
Ao BEBERTIX, —EREINL L, HbH—EkH
WTIE, TOEBMEZITRbRVI EilhoTnETOT
Fig. 2-7TD & 5 MR ERREZ T¥A, 272 LTF0
T 1/ 41T B0 VRDFAENTEIHAD
TFAME=FICABLENRD D T3, (FEMITREAL
) #HTHIE, UTLE A LT, EEOELERSLZ
ETEE T,
DSPH5D2 Yy PO VEFAGIRETT7TFHIT A
A9y FRPYHBLZTIT, AG2Y “H” O, ZZ D75 A
ik 1, AGAS “L” O, 4 i3 1/4(0.256%) &
7D Ed.

. Ny 7T U7 Q512~Q518

TFEATEAL U ERDDLTFAT AL v FIC8 LD

HH%2350200)y 777 07T, TFTUT R

49 FDOONEMEFEHETESL LS, FETANELR-T

‘/‘ij—o

D/AH Y TNT v FER—=VF IC9, Q301~Q307
Q401 ~Q407

D/AEHBENLTFar/EFIE2F v vV AIUVKREICH
HERTHWETOT, ZTTHHEL, FhFnr 7T
7 v RE—VRETEVWET,

O— SA7 4 V% — LPF3, LPF4

Y TNT v FR— FIC L o TES IR DETE
RELHPIZL, AELZEBESEBRELET, Iy b
7B EIZ20kH: T, FAMDTICNy 77T T %
ML TWwET,

TALYT7 7 A Q308~Q315 Q408~Q415

A/D BHHT, MBS EERoETIcb &L, Bk
BEEZ 779 MILET, A/DHOTI YT 7
ZWZFEB LT, ON, OFF §AZ & MHETY, /27
DhTy bTUT (v M) ELTHEMEL T T,
BRI TEEO®Y TY,
L7 73 AONME, 1kHz:1.5(%(3.479dB)

10kHz : 0.65f%(—3.77dB)

OFF B, 1.564%(3.86dB)

A UvIN=F 4 7T 7 Q316—~Q322, Q416~Q422

NG Y ARAOT =N FMER D L BET BEHET ¥
7T
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© PLL (Digital Board)

The internal system clock will be synced to the
externa! digital audio signals by PLL (phase locked
loop).

PLL basic configuration

Phase
comparator

Divider

Timing pulse from
external input signal

PLL basic configuration

The PLL is a closed loop of VCO, divider, phase
comparator and LPF. The E-660 counterparts for the
above elements are as shown below.

NOTE: When the incoming digital audio signal
conforms to E-660 input requirements,. the
internal system clock system changes its
source from XTAL to VCO to sync to the input
signal. The following description assumes
that the PLL is now locked.

. D IN Interface

The audio signal selected by SW29 on the digital I/0
board is edge detected (by IC35), its preamble is
detected (by IC36, one shot multivibrator) and
becomes the reference signal (F = 2 X fs, fs =
sampling rate) for the PLL.

The edge signal and reference are then applied to DSP
2 (IC21) together with the digital audio signal.

. DSP 2

IC 21 divides the VCO (768 x fs) from pin 28 by the
predetermined number and compares it with the
reference signal from pin 25 on falling edge to measure
phase difference between two signals. The result is
output to pins 34 and 35, and also to pins 36 and 37 as a
charge pump output. Other DSP 2 functions include:
timing and data generation for D OUT (IC31, pins
38-48) and Analog board (pins 62-67).

O PLL BIOBIE (7 2ILEMR)

NEmAD A3

E660TIE, 2O AT END T4 T F NVt —TF 1 + 15
BERNEMEEH sy 7 ORI % & 5729512 PLL
(Phase Locked Loop) ZHWTWI 1,

PLLIEAHERE

PLLEREK

PLLIZ, EBIIRT &£ 912, VCO, #ER:, frtHtEss
RS LPF 5% 5N — FHBTHRE I N T T,
E660DWHEEE % FHICHTikd b &, TROKIZRY
$9, UFTPLL OFEBEIZOVTHBALT T,

) E660I2F 4 VN —F4 A EFE2ELLANTA
&, WEEIBHZ 9 v 7 BSKEREES S VCO FIRIC
TMoiaby, F4I NVt —F 4 FEFICHEYL T
T, ZOIRFEZ PLLAYLOCK LTWaB EEHL, L
ToO#HEBEE, PLLATLOCK L TWARAE*R~<T T,

DIGITAL I/OR—F®D SW2OTERINT4+ TV ¥
F—F 4 HEEPL, Ty VKH (IC35), 7T a v
MEEE (IC36) & b, U7y 7AEPBEER, [
W2 *fs(H st 7Y 7L A4 +) ®PLLHA
7 7Ly AEFHAER I T T,
CITRONAZy VEFRIY 7 7 LY AEFEFT4
TINF—T 4 HEF L L HITDSP2(IC21) AN E
nEd,

. DSP2

DSP 2 TiZ, IC21pin28%0 5 A1 S B, VCO SR (768
*¥fs) OFRRY, ZOHFEKE pin25h 5 AN IND
V77V Vv ABHFEOE LTV y VEFZFAL
T, MHEEMTRbhEd, X, ZOHRIE, pind4,
3B, X, F*—TYRyTHPDELT, pin36, 371H
FE3NFE9,

1 DSP 2 Tix TP F 1 ¥ % MEBULE R, DOUT
(IC31) "D ¥ 4 3 v ZFRUF— ¥ {E8 (pin38~48)
Analog Board ~®D ¥ A1 I ¥ 7R UT— ¥ EE (pin62~
67) 7% o TWE T,

Generates VCO control voltage according to the phase
comparison data fed from DSP 2 pins 36 and 37.
With no external digital audio signal being input, the
“H” (UNLOCK) from D IN (IC30) pin 13 turns off Q5.
With input signal applied, pin 13 goes “L” (LOCK),
turning on Q5, reducing the time constant of the IC9b.
This effectively comensates for even suttle phase
fluctuation (jitter) of the input signal and protects the
sound under processing from degrading its quality. X1
is disabled in order not introduce its output to the
sound as a noise.

. VCO

A modified Hartley oscillator consisting of Q2, Q4, C10,
C21-23 and T10. its free running frequency is at around
30MHz and veries between 27 and 48MHz as the D5
capacitance changes to the control voltage from the
LPF. The oscillator is output via buffer (IC12c) to DSP2
(IC21) together with Xtal output. And also routed to
DSP1 (1C32) by the data selector (ICs 11, 12) while the
PLL is locked.

Digital Audio Interface Format

The digital audio interface is compatible with EIAJ
CP-340 format (called AES/EBU 2 Ch in the industry).
The E660 data is formatted in CP-340 type II form I
which is widely applied to DAT, and CD, etc.

With this format each sample is represented in two
words for R and L channels, each with a preamble at
the head foiiowed by a 4 bit auxiliary data, 20 bit audio
data, validity flag, user flag, channel status and a
parity bit, total 32 bit length. The channel status
includes such information as emphasis, copy inhibit
and sampling frequency that are verified on the E660
utility screen. 192 samples make up 1 block and sent
as a block.

The CP-340 inhibits any modification on the channel
status so that data coming in the digital audio
interface format is echoed to the output together with
the user flag. The means the E660 cannot changever
the emphasis amount and cannot release the copy
inhit. Positioning the E660 the uppermost stream
enables it to overcome these limitations.

DSP 2 (IC21 pin36, 37) &£ Y i1 2B ATAELEH
%, VCODa vy Fa—LVEFEFSEELTS,
IC9bTIZX, ZDREERI Y |b LRI E TS,
NEHS T4 DI NF —F 4 A EFBEAHENTWAE N
¥éd (UNLOCK 1K%E), D IN(IC30), pinl3L b “H”
PHBEN, Q5AOFF LTWETH, 1T ¥F—
TAABPANSINT, —F, MfirrénFE+&, (LOCK
%), D IN(IC30)pinl3& h “L” A E T Q5 A
ON L, ZOMBRREZS/NSS Y 4, Zhid, 4
BhoT 4P NI =574 F RO 72 Bk B8
(Vvd—) 2BEL, FHREUAETL-OIHITON
TwET, X, OB, X1IKIARELELEL, &
A XL BERETRHVTwE T,

. VCO

30MHz W DEIRET - TV E T, Q2, Q4, C10, C23,
T10, C22, C21, D5 TEHE N — F L —EBEZHE L TV
ij—o

X, Z0HbH, LPF b ANENzay ba—VEEI
XD, DS OBEAFENE(LL, 27TMHz~48MHz ZF K
BagibLE9,

I THROLNRBIERTIZICI2NC L ANy 77 2@ L
TX1ICLAKREERELFIZDSP2 (1IC21) ~AH &N
%—7J PLL A#SLOCK L TWARED A, IC11, IC12%5
HAHF—FEL ¥ EELT, DSP1(IC32) ICADE
niTo

O F1428N-F—F4F A2 8—T1 44X T*—

7y MIOWT

E660ICIE, TA4VINF T4+ A7 =T 24 AN
flioTWEdT, TD7+—<v M3 EIA] D CP-340i23H
EINTVWBEHDTHIZAES/EBU2Ch 7+ —< v b &
%)ﬂ?‘bi‘ﬂflﬂi?—o
E660TCIiL,CP-34071, # A 7, 74— 1 F—% 7+ —
<y FEBHRALTWIETA, Zhid,DAT,CD %I2RH
ENTBHIHEEOEV T+ —< v b sTWE T,
ZDT =<y bTWE, 1Y INIZ2200T7—F%d
t, K4 Leh, Rch 2%l B TohEd, 1207 —F
7 —FOEERT TV T TNEAE y POF XV %
7=%,208y MEDOF =T A 47—, W) T 4T 4
757, Fy Y RNVAT—=F A, NX)F1¥ v hDE32
Ey MRS YN 5 THE T,

DL, Frx Uy RIWVATF—% XIFE660DL—F 1)
T4 EECRHERERE, 77 RER, ¥ -2k
B, > 7 v FRBERERE L&A, 1929 7V T
12070y 2 %% LAYy FVEBIZ)ESNLTHRE
TO

F Xy ANVAT—F A, BAIE LTEE2ELLNT
WhHTD,E660TI, TA VP INVA—F 44 05 —7 =
A ZMWMATENT AR, 22— -7 5 7423,
AN a -8k LT Ed, /65T, E660ICTF 1Y
TN —=FAFA VI =T 2 —ABANENLBE,
Y77 v A, a¥ - o@RizHkIEA, B
L E66OVST 4 V¥t —F 1 FOREIZHR BGHAE,
A —-EFFU SN, 77 ARG LT -
BHEDEhES,
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© Details (Digital Board)

1. CPU I1C28

Reads in the SW board and VR board through
respective ports and calculates various parameters and
feeds them to the I/Os listed in Section “Address
Decoder”.

2. Controller (IC19), ROMs A & B (ICs 16, 15), RAMs (ICs

13, 14)

ROMs A (IC16) and B (IC15) contain the CPU
operational programs while the battery backed up
RAMs (ICs 13 and 14) hold memory value as well as
temporary working data. The controlier (IC19)
interfaces ROMs and RAMs to the CPU and serves as
part of address decoder.

. LCD Timing IC8, IC10

When the timer senses, through the output from the
address decoder CPU accessing LCD, generates a
WAIT signal for the CPU to keep its operation pace with
sluggish LCD operation.

1

O Ml (T 2V ER)

. CPU (IC28)

A= b2 BLTARNENSL SWHR—F, VR-1, 2K-—
FOREDNLS, FHNNS A -5 2EHEL, $5H
ADDRESS DECODER IZ/Rr$ /O DL F 9,

2. CONTROLLER(IC19), ROM A, B(IC16, 15), RAM(IC13,

14)

CPU OEMER 71 75 413, ROM A, B(IC15, 16) i
MOLNTHET, U, AT —DfEP, —FEERT—
1%, RAM(IC13, 14) IS 6, Ne 27 v 73Nh
%9, CONTROLLER(IC19) % CPU & ROM, RAM ¢ O
L0 =T 24 AR T7 FLVAFa—-FO—Ez245 L
Tb\i‘a—o

. LCD TIMING (IC 8, IC10)

LCD &Y 2 — WOBERE D CPU IZHNTEWVD
CPUDSLCD # 7 7 ¥ A § A[EIZ, CPUIZ WAIT ¥4
B LEETYT, CPCUNLCD 771 AE, TRLATF
=R LTHET,

Adjusts the timing to allow the CPU to copy channel

. CPU-D 10 Interface IC19, IC20

status from D IN to D OUT.

Maps the ROMs, RAMs, I/0, etc., on the CPU’s phisical
addresses. The table below lists the map of circuits

Address Decoder

which transfer data to or from the CPU.

4. CPU-D IO INTERFACE (IC19, IC20)

D IN, D OUTRI®F % Y RAIWVAF—% ADa¥—% CPU

PRI R R BRI, ¥4 IV TRELITRET,

5. ADDRESS DECODER

CPU O 7 KL 2 EIZ, ROM, RAM, /0%~y
¥y LTwiEd, i, CPULTF— Y DEZOH 50

B~y 7ix, TEROIZZY T3,

Address | Circuit ic Function TRLZ | B B IC# #® 13
0000 0000 ( )
ROM A | IC16(even) . ROM A | IC16(even S o AT
S ROM B | IC15(odd) |CPU operation programs f ROM B | 1C15(odd) |CPUBMERO Y17 T A%
C7FF C7FF
C800 C800 )
IC14(even) | Temporary working area and IC14(even) | —MERILIEER DTy P AE
f RAM IC13(odd) |preset memory : RAM IC13(odd) | V) — D¥EMFEIK (N Y 727 v Th)
FEFF FEFF
FF0O FFO0
§ Unuse —_— _— § EAES —_— —_—
FF7F d FF7F
FF80 FF80
+ THRU, CH-A, B (LED) + THRU, CH-A, B® LED
§ LATCH IC34 - EMPHASIS, MUTE | LATCH 1C34 + EMPHASIS, MUTE
FF8F FF8F
FF90 FF90 CTATVINTT N EVal—
+ Channel status output —
FFSSF Dout IC30 - Digital output modulator FFSg F D ouT 1C30
FFSAO DIN IC31 : Channel status input T b 1C31 A ;j v e
FFAF + Digital input demodulator FFAF
FFBO FFBO
LATCH IC33 + Key scan output § LATCH 1C33 CF—AF e VRIS
FFBF FFBF
FECO * Processes signals in FFCO
. E = 775
FFSDF DSP1 IC32 cooperation with DSP2 FFSDF DSP 1 IC32 DSP2 & FIZEF B 2174 )
FFED FFED
§ LCD | LCD ASSY |Display output f LCD | LCD ASSY |FE/RHN
FFFF FFFF

6. D OUT IC31

Mixes the 20 bit digital audio data from the DSP1 and 2
with the channel status from the CPU and
modulates/converts them to biphase signal in digital
audio interface format.

. D IN IC30

Demodulates incoming biphase digital audio data and
separates them into the audio data and channel status
and then feeds to DSP1. Checks PLL whether it is
locked or unlocked. If locked, delivers various timing
signals to somewhere in the circuits and places “L" at
pin 13 (UNLOCK), signaling the external device that the
PLL is now in unlock status.

. DSP1 1C32

Transfers data to and from DSP2 and DRAMs (IC22-27)
and processes the signals at hand, under the control of
the CPU.

. LCD

Displays the data sent from the CPU.
In servicing the LCD always remember that a high
voltage is charged at EL.

Fig. A

[5V/div, 5 zs/div |

Y axis for TP-1 channel is set at AC, 500mV/div.
TP-1 D& Y &ifild AC500mV/div THIE L Tw 4,

Fig. C

1C21 pindé
(CN5-1)

IC35 pin1

500mV/div, 5 xs/div

. DOUT (IC31)

DSP1, 2L oTMEEN208 y PEDT 1 V¥ L
F—F 4 FEFE, CPULL s TEORIZF ¥ VR IVZ
F—FAERREL, FTATVINE—F4F A0 —T =
AAT + =7y MIEDTWINS T 24 ZEBIZEHL
7,

. DIN (1C30)

WA T2 A XTHEONTELTAVINE—T 441>
F—T 2 AABEEA T4 AT =S EF 2 VRN ZR
F— & A, ERLDSP1IZ%EY ¥, X, PLL A%
Oy ZIREEICH B, T Oy 2IREEICH D DDOH G %
L, Oy ZRRETHIWEEHED Y1 I v 72 DL, X,
Oy 7IRAETH A Z & % pinl3(UNLOCK) % “L” 2%
LA IS g E T,

. DSP1 (1C32)

DSP 2, D-RAM(IC22~I1C27) &F—% D¥Ex% LT,
CPU 25 OHIFUE T 125t - TIE T 2T RV E T,

. LCD ASSY

CPUDPSDERT— % ZHEICHALTT,
ZOASSYIZIZELAOBERESL S H D £ T O TIKEIZ
FELTEF S,

The Fig. A and Fig. B below show the same waveform with scope horizontal set at different timebase. Output at IC30 pin 4

on Fig. A will not appear when PLL is in unlock condition.
To2HIA—EEEEMEE 22 CERLZ30TY, BL, k25 2% H? IC30pin4 1% UNLOOK F§IZIZHi I8+ A,

Fig. B

IC21 pind6
(CN5-1)
IC30 pin4d
IC21 pind7
5V/div, 100ns/div |
44.1kHz is fed to digital IN.
T4 U HIVIN (244, 1kHz % AT L 728,
Fig. D
IC36 pin9
TP-4

IC35 pin1

| 5V/div, 200ns/div

11
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CHECKING AND ADJUSTMENT miaRUGE

. . Noise Level Adjustment(coarse) (VR19 Analog board) 3. JAXVLAVERE (RERE)
ANALOG BOARD, DIGITAL IO BOARD 7 F 0 7 EARE DM 3
| | L mzof | 3.1 Leave all the BALANCED and UNBALANCE inputs (VR19, 74w 7EiR)
© Panel Settings O NFIVERE disengaged. 8-1. CH-A, CHB DT YN Y2, T Y AN %

The following adjustments can be done with the panel
settings described below except as noted.

INPUT PAD ANALOG : 100%
DIGITAL /O EMPHASIS : ON
THRU : ON(LED Lights)

INPUT LEVEL A and B knobs : 0dB (center)

. Source Voltages (VR23 Analog board)

1.1 Connect DC voltmeter to voltage check point{Fig.
1) and verify the reading against the table below.
While reading —3.5V(LCD), rotate the LCD
CONTRAST(VR23) on the rear panel and verify the
resulting voltages and proportional LCD contrast
changes.

(UTORBICEALT, L Lb0AETROEE
TwET,)

INPUT PAD ANALQG vcevrvrerserrasieanenarnenenencnnnn. 100%
DIGITAL I/O EMPHASIS :eteverreertacsneeenceneniieraenenien. ON
THRU #eeeeeeeevrennecrnririiiiiiiiioiiiariereness ON (LED’E‘JCT)
INPUTLEVEL A, BDE & wooveeeeeenecnns 0dB (Hik)

BFEEFHESE (VR23, 71 Z#ER)

1-1. KVF—=CF 29 27DFXPE Y (Figl) 12DC

BEtxERL, EEENFNTROHBHEAIICH S S

LRHERT b,

TEN”—3.5V (LCD)"DEFHEFIZOWTITY)

TINA IV ED’LCD CONTRAST” 2% A (VR23)

%T?fr LZa%s, BEM, LCD FROBEHKRD, #
WP TR B Z & 22T 5,

"VOLTAGE CHECK” POINT

"VOLTAGE CHECK” POINT

3.2 Connect CH A(or B) UNBALANCE OUTPUT jack to
millivoltmeter with the input mode set in IHF-A.

3.3 Adjust VR19 so that the meter reads —76dBm
(background noise).

3.4 Reconnect the meter to CH-B (or A} UNBALANCE
output and verify —76dBm or less reading.

1. A/D Distortion Adjustment and Dynamic Range

Verification (VR17, VR18 Analog board)

Instrument required:

Distortion meter (switch on all the filters, if any.)

4.1 Feed CH-A UNBALANCE input with a 1kHz,
+16dBm, sine from the distortion meter
generator.

4.2 Connect CH-A UNBALANCE output to the
distortion measuring terminal of the distortion
meter.

4.3 Adjust VR17 for 0.01% or less reading.

4.4 Reset the generator output of the distortion meter
for —42dBm.

7kﬁ¥)§fﬁéﬂ“(b\&blpk%ﬁﬁi 35,

3-2. CH-A (F7213CH-B) D7 v NG AW T xv v
712, ANNE—FIHF-ADI YRV A% %23
BT 5o

3-3. VRI9OZFHEL T/ A XL RXNVA—76dBm 27 5
BRIZT 5,

34, bIHI—FHDOTUNT AR T v v 212, 3K
WhA=F2EERLLEBLHEAD—T76dBm LT T
HbHIERERT B,

. A/DEBRREBEROISAFI v 2 Ly VKR

(VR17, VR18, 71 7#M)
¥ COFECIEREEMEH LTS, EFREHZT7 115

BHITETONIZT LI &,

4-1. CH-A DT VINF VA AT v v 712, ELRE D
ZiEEE L D 1kHz, +16dBm OH A1 k% AT
5o

4-2. CH-ADT7 NI v AR PV v v 712, BERE D
EXRWERT 2 HHET 5,

4-3. VR17% T L CEEDOV.01 %L TIC 2 BI2T 5,

4-4, CH-A DT YN AANTV v v 712, EXRFHD
%R L ) 1kHz, —42dBm D% A K E AT
%o

oo
(on Analog board) VOLTAGE (77| t) WL
+15V(ANALOG) ......................... +15vi0_5v +15V (ANALOG) ...................... +15V+0.5V
—1BV(ANALOG) --rvvvvrrerreneermennns —15V+0.5V —15V (ANALOG) rreeeeereeersemnmnnnn —15V+0.5V
+5V(ANALOG) .......................... +5vi0_25v + 5V (ANALOG) ..................... +5V+0.25V
—BV(ANALQG) «-erererrerenrerneinnnn —BV+0.25V — 5V (ANALOG) erereeereer e, 5V+0.25V
FEV(DIGITAL) -++vveervrmrernnnmmeeeannns +5V+0.25V + 5V (DIGITAL) ++revveereveressieses + 5V+0.25V
—3.5V(LCD) ccevrrerrreeranennnninnans —2V to —4.4V —3.5V (LCD) ..................... — 2V b —4.4V
ANALOG BOARD Voltage Check Point
P il oy ﬁéﬁ
> n % > E
é%% 8 o B 4 3 2 1 g 6 5 4 3 2 1
1 Ol S i i S E o530 as36 7803/ 1C17 7005 1C18 CNQI | aseec
o b ~ REDBLK NC ReD o - g 8 ORG GRY ORG YEL NC YEL §§§ (
whoy | Ll e ™ R .~ 18T 10T | mefi
Lo § gl gl )zl (oo
e T C 3 [ G e
N |Og s o E@ g %« 45t
579 —Dt— Dsts 824 m 1
353 Rose et bs2s x o |£'Fs 50—1172 L1m
= . R (u—aan) .1‘@ 0511 Dsee
3 10§ g os24 3 — —— <<
- g Rg_eoglr —D— (—\ . ( G555 RBE2 C554 o512 osie
2xs =0 Y O O 0110 $  —>—

] o

1.2 Connect a scope to CN8 Pin 2 (Analog board) and
verify approx. 270 Vpp, 670Hz AC voltage for EL.

. Unigain and Level Meter Adjustments (VR21, VR22

Analog board)

2.1 Feed CH-A UNBALANCE INPUT A(Standard jack)
with a +4dBm, 1kHz sine.

2.2 Connect CH-A UNBALANCE OUTPUT Af(standard
jack) to millivoltmeter and verify +4dBm=+1.0dB
reading.

2.3 Adjust VR2 so that the “0dB” LED among the level
meter LEDs lights.

2.4 For CH-B, repeat the above steps 2.1 to 2.4; use
VR22.

1-2. 7FuZE RO CNSD 2F Y v icAraza—7
k6T %o M270Vpp, #I670Hz D AC BT (EL
HEE) PHTWEZ L 2R T 5,

L LA VHERR L AL A —

(VR21, VR22, 771 Z¥#ix)

2-1. CH-A DT N5 Y AANY v v 7 (INPUT A) I,
+4dBm, 1kHz D% A k% ANT 5,

2-2. CH-ADT NS ANV % v~ (OUTPUT A)
2, SUKRNVIMA-FE28HEL, HHH+ 4dBm
+1.0dBTH 5 I+ 2FERT 5,

2-3. VR21 (7Fa 75Ai) #FEL, LNV A -5 07
0dB”® LED 23rifT§ 412 5,

2-4. [F#EIZ, CH-BIZDOWTd VR22ICTHET S,

E-660

OUTPUT A

TTTELES
DISTORTION METER
(with OSC) L B"

j *MILLIVOLTMETER
IUBRL P A—F—

EFF (FREH)

0OSsC ouT

DIST IN

—42dBm, 1kHz
sinewave

AC OUT

-
-
-

IHF-A filter ON
IHF-A 7ANV% —F »

*This millivoltmeter is used as a voltage amplifier (gain: about 40dB) and IHF-A filter.
*ZDIYENPRA—F—i340dB REDOETEHIESGZ L TIHF-A 74 vy — L LTHEA SN,

4.5 Connect CH-A UNBALANCE output jack to
millivoltmeter with the input mode set in IHF-A(AC
noise meter). (Fig. 2)

4.6 Connect the AC OUT of the millivoltmeter to the
measuring terminal of the distortion meter.

4.7 Verify 2.5% and less distortion on the meter.

4.8 Repeat the steps 4.1 to 4.6 for the CH-B, using
VR18.

4-5. CH-A DT v X5y AW N T v » 212, AJTE—
FAIHF-A ICBRESINZI YRV X =% (AC
IAXA=%) BEERT D,

4-6. IYENFRA—FD"AC OUTIHFICERFDE
= 'Jﬂm?’i’%/m?%o

4-7. J)Bw) EP25% LT THAHI & 5HBET 5,

4-8. CH-BIZDOWTHREBRICAT v 74-1H4-Th R
0K L.ﬂ%, IR TS,

.

P
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5. D/A Distortion Adjustment and ROM Version Number

Identification (VR20 Analog board)

5.1 Turn the switch off.

5.2 Holding EQ and —, turn the switch on: the
machine will enter test mode.

5.3 Note the ROM version nhumber being displayed on
the LCD.

5.4 Feed CH-A UNBALANCE input with a 1kHz, +
16dBm, sine from the distortion meter generator.

5.5 Connect the AC OUT of the millivoltmeter to the
measuring terminal of the distortion meter. Verify
2.5% and less distortion on the meter.

5.6 Adjust VR20 so that distortion is 0.03% or less.

5.7 Turn the power off. When turned on, the machine
will be in the normal play mode.

. CMRR Adjustment (VR15, VR16 Digital I/0 board)

6.1 Feed CH-A BALANCE input jack with balance (out
of phase) +14dBm, 1kHz, sine signals.

6.2 Connect CH A UNBALANCE output jack to
millivoltmeter with the input mode set in IHF-A.

6.3 Verify +14dBm=*1.0dB reading on the meter.

6.4 Change input signal(balanced) to in-phase signal.

6.5 Adjust VR15(Digital I/0 board) for less than —
60dBm noise on the meter.

6.6 Repeat the steps 6.1 to 6.5 for CH B, using VR16.

. Noise Level Adjustment (Fine) (VR19 Analog board)

7.1 Repeat the steps described in 3. Noise Level
Adjustment, using VR19, but for less than —
76dBm reading.

. D/A BEEFE K UROM/NN— Y 3 VHERR

(VR20, 77127 #M)

5-1. —HEFE Y%,

5-2. 70V bRV EDTEQT LT+ R L A, H
EEEY ANLZBL, TAMNE-FIZAL,

5-3. LCD EIZROM DN—T g o F U N—0FREN
LOTHERT 5,

5-4. CH-A DT v NFG AN Y v v ZIZEFRFOR
BB LD 1kHz, +16dBm DY 4 I EAST 5,

5-5. CH-A D7 N v ZAMNY v » 7 ITEEFOE
RPERT 2B T 5o

5-6. VR20 % 3% L CEED0.03% LT i2 % 58127 5,

5-7. BEEZ ) —EYY, My TICEELANEL
i‘7\ }“:E'_ F%%@T%o

. CMRR §i# (VR15, VR16, ¥ ¥ )L 1/0 #£H#)

6-1. CH-A DT Y AANY % v 712+14dBm, 1kHz
DI A4 xR INT RIZT, ABT 5,

6-2. CH-ADOT7 NG Y 2ZAHM NI % v ZITANE-F
AWIHF-ACEREENLI RV X—F 2 HERT
Z)O

6-3. HHA5+14dBm £1.0dB TH 5 Z L 2T 5,

6-4. ANENT YV AATIPLFERFANICT %0

6-5. VR15 (FY#VI/OK—F) ##HELEN /4 X
LAV HT—60dBm ML T2 6125 %,

6-6. [EHEIZCH-BIZDWTH AT » F6-1156-5%F
FLVRI6 (FY¥ M I/OKR—F) #FET L,

J A XLV (RETRE)

' (VR19, 7Fu 7 #MK)

7-1. A5 v 73-1953-4 () A XLNVHHE) 240
L, VR19IZT—76dBm LT 27 AARICERAE T
%o

13

[ Digital Board Adjustments |

© Test equipment required:

Oscilloscope: Capable of handling 100 MHz or more
Machine having digital output(OPTICAL or COAXIAL)

. DIGITAL INPUT Adjustment (VR3 Digital board)

(Sampling frequency detecting adjustment)

1.1 Apply a digital audio signal of 48kHz through
optical cable or coaxial cable to DIGITAL IN or
OPTICAL IN.

1.2 Set the oscilloscope to:

V=5V/div. H=50ns/div.
TRIGGER=SLOPE “—"

1.3 Connect TRIG IN of the scope to TP-4 (trigger on
the falling edge).

1.4 Set the wiper of VR3 approx. 30 degreeds
counterclockwise from the center.

1.5 Connect the scope to IC36 pin 9{or 13).

1.6 Adjust VR3 for the waveform like the figure below.

|

O LERT AR URAER

F+uzxa—7 (100MHz BLE)
7 %) (OPTICAL »* COAXIAL) OUT DR EH»H

=)
ARo

L FYSOVIN G (VR3, 78 VM)

(SAMPLING Freq. 1 FH%)

1-1. DIGITAL IN OPTICAL (X i COAXIAL) #F 2%
r—7NV (XERE#r—7NV) 28LT, V4%
VF —F 4 FEF48kHz # AN T 5,

1-2. 3 0RT—TFTDORER TRROKIZT S,
5V/div, 50ns/div
TRIGGER SLOPE “—

1-3. AT ORI=TFTDI)HF—DTO—T% TP-4
BT 5,

(ZHTHAYTMIT=005b,)

1-4. VR3%HHH Ly ¥y —X b (KEEEDY)
IZ30EIFERILTEBL,

1-5. A3 02a—-707u—-7%I1C36DIFLE Y (X
B13F/Y V) ICERT b,

1-6. VR3ZFAE L CHELSTROMRICR D827 5,

»

TP-4 —.\

W U

pin 9 ]

80ms (at 48kHz)

. VCO operating voltage adjustment (VR1 Digital board)

(VCO VEE ADJ.)
2.1 Set the scope as follows:
V=1V/div. H=50ns or 10 xs/div.
2.2 Connect the scope to IC9 pin 1.
2.3 Adjust VR1 for OV(4+0V, —0.2V) on the scope.

. VCO adjustment (VR2 Digital board)

3.1 Set the scope as follows:
V=1V/div. H=50ns or 10us/div.
3.2 Connect the scope to IC9 pin 5.
3.3 Adjust VR2 for 2.5+0.2V on the scope.

. VCO BMEBEFE (VR1, 734 VEEIR)

(VCO VEE ADJ)

2-1. Ao uR2A-TOREE TRLOKIZT b,
1V/div, 50ns~10/zs/div

2-2. FLURI—TOTU—TEICID1HFY IlH
3 B

2-3. VRIZFHBLTOV (+0V, —0.2V) 2% 5k
23 %,

. VCO % (VR2, &I ¥ VEAR)

3-1. AR —TOEREL TROKIZT 5,
1 V/div, 50ns~10 gs/div

3-2. AuRaA—TOTU—THICIDSFY VIl#HE
W Ho

3-3. VR2%HAEE L T2.5V+0.2V IR ARIZT 5,
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TEST MODE
TEST MODE 1

While pressing +/— and ENTER keys, turn the switch
on: The unit will enter test mode 1, displaying the fol-
lowing menu.

TAME—-F
TAME-FN1 (BEFIv T - E—N)

“+/=" ¥—& “ENTER” -2 LML EELANS
ZEIZEY, FRAPE-FIZIRWY T,
EEICIE, THROICA =+ —BEEISERSINT T,

1. LCD
2. SW
3. MIDI

1. LCD

1-1. Enter 1 from the tenkey: All the dots on the display
should be turned on.

1~3D7ZAMHY, 7y F—ADICEIYREBDT X b
kv 4,

1. LCDFAXb
1-1. 7F =T Y 2ANTHLEEFy FHEETLE
TO

1-2. Press ENTER: All the dots should be cleared.

1-2. “ENTER” DANICEHEFy FABELET,

1-3. Press ENTER: The display return back to the menu.

1-3. FEE “ENTER” %#i3 &, L2 MEEICEY £,

1. LCD
2. SW
3. MIDI

2. Switch

2-1. Key in 2: The display will show “SW” as shown
below.

2, SWFRXh

2-1. 7rF—2T “2” ¥ AN
HHEIX, TROBRICERINT T,

sw

The program is ready to test the switches on the
right of the top panel.

2-2. Press the keys one by one: A character represent-
ing a switch name will appear on the display.
Example: Pressing + then EQ will be identified as
below.

* 23RV DERD SW DADKRETT,

2-2. BIZIE “+” & “EQ” oF — & {T L THORKIIE
RENRTET,

The LED THRU will light upon pressing 9.

The display will lock like below when all switches
are pressed.

The LED will also go off.

E+
sw
ZFLT, W{OPDF—%MLTWVLIRT “9”
DF—%W{LALE “THRU” O LED 84T L F T
EHOF - LERDLL LEEIZ, TRIOKIZE S,
(LED 2 %,)
E+ >789
sw S— D456
GP S$123
UM 0E

2-3. Press ENTER and the display returns back to the
menu.

2-3. HE “ENTER” ##¥EL, L2 VEH (A= 2—
BH) IZED 9,

1. LCD
2. sw
3. MIDI

3. MIDI
Hook MIDI IN to MIDI OUT on the unit.

Connect MIDI THRU to a unit which can receive MIDI

program change.
(Set the receiver for CMNI ON or set its MIDI channel to
1.)

NOTE: MIDI IN-OUT test can be done without MIDI
THRU connection.

3-1. Press 3 key and the display will show:

3. MIDI TR b

vk

* MIDI 7 — 7 )L C, MIDI IN OUT %4 LT 758wy,

e MIDI THRU 2*5 MIDI 7R ¥ 5 A F 2 v D% ST 585
@ MIDI IN IZ8:HE LT L 728w,
*OMNION I MIDIF ¥ Y 2V 1ICLTTFE W,

) THRU 2#BHE L TR ThH, INEOUTDF x v 7 i3
TEEY,

3-1. “37 2T ETRORICERINE T,

MIDI
OK

If the receiver is connected, its program number
will be set to 1. Or may not be set to 1 if program
change number and memory number are set at
different number.

If error, the display will show:

* MIDI IN & QUT %8 L7z881C “37 F— 2§
L “MIDI OK” L #F/R& N, THRU IZEHK Sz

REOTOTIAFrN=H 1D TET,

¥ TUTTh - FvP e FrN—EXEY— -
FUN-DHEEHDOBREN L) L LI 5%
WEEbBHD T,

¢ DRATIT “37 F-FIHFT L TROBIIERE
hEid, ThiZTZI-BETY,

MIDI
ERR

3-2. Press ENTER and the display return back to the
menu.

3-2. HE “ENTER” 23L&, L7 VEEICED ¥,

1. LCD
2. SW
3. MIDI

To exist the test mode, turn the power off.

Test Mode 2

- ROM revision number identifying and analog
adjusting mode -

While pressing EQ and + keys, turn the power on.

The display will show the following start-up screen
while indicating the ROM program version number for 2
seconds at V*,, V**,

BREEDAHIEIZED, TAME-F2BRIFET,

TAME—=F2
(ROM /A= a HR. 7TFO7REE-F)
“EQ” F—& “4+7 RMLANFLBELXANSL LT A FE—

FIZAD 5,
BEHOATIIN=Ya > - Fon—aFRENT T, (¥28)

Roland E-660
Digltal
Parametric
Equallzer V*, **

The unit stays in the mode as long as it is fed with
power.

CZDE-FIZADET L, PEEBMELRLZY £, FEH
TRICRFIZIE, ) —EEREMY 2BL TSy,

o~

TN
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IC DATA
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ouTz (2] 28] Lu
28 2 2% [ggl 24 23 2 2 2 19 18 17 16 15
e 3] i o [ !
ono [4] 13 Ay
outs (5] 12 ce/pe RXCP (8 12 DIPHAsE
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g
0UTe E 1__0| Vee REF (8 o i) FEED
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CHANGE INFORMATION

[C] Software Revision

EERR

00 ROM/IS—2 32Ty

IDENTIFYING ROM VERSION NUMBER

To identify ROM version number, Press and hold
“EQ” and “+", turn the power on. The display will
show ROM version number. To leave this mode,
turn the power off once and on again.

K=Yar-Frvy

TUT 5 ADN—T I, ROM DED T NV IZFKR
SNTVWET, UTOHETIHRTAZENTET
T

EQ & “+ " DWADKY LN LEBEYAN
%, LCD FIZROM DN—Y a ¥ - F Uy N—BRREN
EDOTHRET S, BE*—BY Yy, BEZALZBLA

(] Digital Board Layout

O FYaisBEmR/NN8—-FR

g;ﬁg PCB No.

- 3

910100-920499 Pcb 2292058600 Pattern cuts and surface mounting Mo v + (SN910100) 75 Fig. 1,
are made as shown in Figs. 1and 2 | Fig. 2 DEff, /3% =% v MEED

(page 18).

Reason: To match the data transfer | ZHR)

ShTwEd, (18HED Fig. 1, Fig. 2

HE-FIZb L5,

ROM A (IC16 on Digital board)
ROM B (IC15 on Digital board)

timing between D IN and D OUT.

¥ :DIN, DOUTHOF—F DR
LDy LIV TREDE

920500-920999

pcb 2292058601

Rework of the PCB (pcb 2292058600)
and relayout of the pattern to
accommodate the above mentioned
parts and pattern cuts.

Pattern cut (1) and addition of jum-
per wires (Fig.s 3 and 4 (page 19)).

"Reason: To accommodate ROMs A

and B of Ver. 2.00.

peb 2292058600 DEEfF, /85— Hh v
ML TABDNY - VEE (ped
2292058600 {C LELEMR Lzdbn &

KALTT.)
_|_

WNE =y MLyBi, Pr -

B (19E D Fig. 3, Fig. 4 M)

FEf : ROM A, B % Ver 2.00 i2/8—Y
EN A Y -

Z941000-UP

pcb 2292058602

Rework of the PCB (pcb 2292058601)
and relayout of the pattern to
accommodate the above mentioned
jumpers and pattern cut.

pcb 2292058601 D8y — ¥ v b,
Ty - EMEELTHDINY —
VEE

N N DESCRIPTION o=

1.01 910100-910129

1.02 910130-920499 | When PLL becomes asynchronous (UN- FTYHNVIN L DEFIZEE L THEAY
LOCK) with external input signal, an | EifEL TV AREH»S, ZoOREINETR
abnormal signal (thump) will be de- | 7238 (70 v Z3REE) IWBRTHIH S,
veloped. Ver. 1.02 reduces this noise. ZOFERMNELT BH,

1.03 (Replacement Correction of on incorrect spelling on | 74 A7 L 4 RN ARV ETIE

only) LCD display Parametlic—Parametric
(WBERDOM) “Parametlic” to “Parametric” (&) (iIE)
(wrong) (correct)

2.00 920500-Z941199 | Thump described above is eliminated | F3 %V IN 25 DESIZFH L THERAS
with this revised software. Also the | EfELTWAIRED S, ZORMETH
muting operation of the thump elimi- | 723& (7 >0 v Z7REE) IBREFH 5,
nating relay is speeded up by a hard- COEEHIET A5,
ware modification on digital board. See (BEEHLERIL-DI2—F4 v 7H
Figs. 3 and 4 (page 19). DAY= K7 v TILDBIZFTT 5 VE
NOTE: Incompatible with ROMs of Ver. WDN—FHEHE, 19ED Fig. 3, Fig. 4
1.02 and below. S, ZOALIEIO ROM & Btz H

hFEHA.)

2.01 2941200-UP (Same as Ver. 1.03) (HFE Ver. 1,03 &<FL,)
Correction of an incorrect spelling on T4 RT VA RRDARIVEEYETIE
LCD display Parametlic—Parametric
“Parametlic” to “Parametric” (38) (IF)

(wrong) (correct)

[0 Add shield cover on XLR connectors

EFF, SN 910180-UP

REASON; To eliminate radiowave interference

[0 Add stand-off

Provide a hole with ground land beside RM1 at the
center of the digital board. The ground path is
connected to the shield chassis through the stand-off.

EFF, SN 910180-UP
REASON; To eliminate radiowave interference

O XLRA>—=JVNHh/i— (225-272) &M

ERMNE 910180 LUk

Bl BENEOE

O &+ bEM
FU Y VER PR RM1 OBICREBEMLY -V F
Tr—YEDOMEETFy PTEREL.
EHRE 910180 LLRE

B BENEOS

ROM A/B replacement considerations |

®ROMs A and B must be of the same version.

® Digital board may require the ROMs of a specific
version. See Table below.

® The factory makes Ver. 1. ** and Ver. 2. ** avail-
able for replacement. When replacing, consult the
table below before ordering.

[ROM A, B b0k |

®ROM A & ROM B iZ X7 CHLTFELEN=-Ta DD
DEFRALTLEE N,

o 7Ty IVEMIIHIH 2 FEHEH , FhFEMET S
ROM/N—=2a Y DED FTOTERLTL 2230,

@ #HIEH ROM (A, B) 1213 Ver. 1. % % & Ver. 2. % %
D2IATHEN T, RBRIFIZITRIHESTT S
Vg

Serial No. Digital Board PCB =3
910100-920499 Pcb 2292058600 Use Ver. 1.** for replacement. WIERAE LT Ver. 1 x%7 4 7%
ROM A:--:-- (15449147) HHTAZ L,
ROMB - (15449148) ROM A«eeeee (15449147)

ROM B -+ (15449148)

ROM A----
ROM B -+

920500-up pcb 2292058601-up | Use Ver. 2.** for replacement
(15644914701)
(1544914801)

WIEHE LT Ver. 2. %% 7%
ERHTAZ L,

ROM A-weee (1544914701)

ROM B ---- (1544914801)
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