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IMPORTANT NOTICE

This manual has been provided for the use of authorized Yamaha Retailers and their service personnel. It
has been assumed that basic service procedures inherent to the industry, and more specifically Yamaha
Products, are already known and understood by the users, and have therefore not been restated.

WARNING:  Failure to follow appropriate service and safety procedures when servicing this product
may result in personal injury, destruction of expensive components and failure of the
product to perform as specified. For these reasons, we advise all Yamaha product owners
that all service required should be performed by an authorized Yamaha Retailer or the
appointed service representative,

IMPORTANT: The presentation or sale of this manual to any individual or firm does not constitute
authorization, certification, recognition of any applicable technical capabilities, or
establish a principle-agent relationship of any form.

The data provided is believed to be accurate and applicable to the unit(s) indicated on the cover.The
research, engineering, and service depdrtments of Yamaha are continually striving to improve Yamaha
products. Modifications are, therefore, inevitable and changes in specification are subject to change without
notice or obligation to retrofit. Should any discrepancy appear to exist, please contact the distributor’s
Service Division.

WARNING:  Static discharges can destroy expensive components. Discharge any static electricity your
body may have accumulated by grounding yourself to the ground buss in the unit (heavy
gauge black wires connect to this buss).

IMPORTANT: Turn the unit OFF during disassembly and parts replacement. Recheck all work before
you apply power to the unit.

This product uses a lithium battery for memory back-up.

WARNING: Lithium batteries are dangerous because they can be exploded by improper handling.
Observe the following precautions when handling or replacing lithium batteries.

e Leave lithium battery replacement to qualified service personnel.

Always replace with batteries of the same type.

When installing on the PC board, solder using the connection terminals provided on the battery cells.
Never solder directly to the cells. Perform the soldering as quickly as possible.

Never reverse the battery polarities when installing.

Do not short the batteries.

Do not attempt to recharge these batteries.

Do not disassemble the batteries.

Never heat batteries or throw them into fire.

ADVARSEL!
Lithiumbatteri. Eksplosionsfare.
Udskiftning m& kun foretages af en sagkyndig, og som beskrevet i servicemanualen.

WARNING: CHEMICAL CONTENT NOTICE!

The solder used in the production of this product contains LEAD. In addition, other electrical/
electronic and/or plastic (where applicable) components may also contain traces of chemicals found
by the California Health and Welfare Agency (and possibly other entities) to cause cancer and/or birth
defects or other reproductive harm.

DO NOT PLACE SOLDER, ELECTRICAL/ELECTRONIC OR PLASTIC COMPONENTS IN YOUR MOUTH
FOR ANY REASON WHAT SO EVER!

Avoid prolonged, unprotected contact between solder and your skin! When soldering, do not inhale
solder fumes or expose eyes to solder/flux vapor!.

If you come in contact with solder or components located inside the enclosure of this product,
wash your hands before handling food.




B SPECIFICATIONS (#&H)

e ELECTRICAL CHARACTERISTICS

FREQUENCY
RESPONSE:
DYNAMIC RANGE:
TOTAL HARMONIC
DISTORTION:

e INPUT
NUMBER OF INPUTS:
NOMINAL LEVEL:
IMPEDANCE:

e OQUTPUT
CONVERSION TYPE:
NUMBER OF OUTPUTS:
NOMINAL LEVEL:
IMPEDANCE:

e A/D, D/A CONVERSION
QUANTIZATION:
SAMPLING RATE:

© DELAY TIME:

e MEMORY
NUMBER OF
LOCATIONS:

© MIDI CONTROL:

e EXTERNAL CONTROL
CONNECTOR:

© FRONT PANEL
CONTROLS:
KEYS:

© DISPLAYS
INPUT LEVEL:
OUTPUT LEVEL
(SLF, LF, HF):
MEMORY No.:
PARAMETER:

© REAR PANEL
CONNECTORS:

SWITCH MODE:
HF ATT:
e GENERAL
POWER CONSUMPTION:
DIMENSIONS
(WxHxD):

WEIGHT:

* 0dB=0.775Vr.m.s.

20Hz — 20kHz
Greater than 100dB

Less than 0.03% (@ 1kHz, level max.)

ELECTRONICALLY BALANCED x 1
+4dBm
10kQ

DELTA-SIGMA

ELECTRONICALLY BALANCED x 3
+4dBm

150Q

18 bits
50 kHz
0 - 1300msec.(20usec. step)

16:1—9 & A—F
PROGRAM CHANGE for memory select,
BULK DUMP for up/down load

9-PIN D-SUB (contact-conclosure memory
select)

INPUT LEVEL

PARAMETER (1, |), CURSOR (-, «),
DELAY, COMP, EQ, SLF, LF, HF, STORE,
RECALL, MEMORY (1, 1), UTILITY, MUTE

8-SEGMENT LED

3 CHANNEL 8-SEGMENT LED
7-SEGMENT LED
16-CHARACTER x 2 LINE, BACKLIT

OUTPUT (SLF, LF, HF}, INPUT, MIDI
(IN, OUT), REMOTE
VARIABLE/PROTECT/LOCK OUT
0dB, —6dB

22W
480x45.2 x 324mm

(18-7/8"" x 1-3/4"" x 12-3/4"")
3.8kg (8lbs 6oz)

* Internal circuit delays result in an oveall delay of approximately 0.9
msec even when the individual channel delays and overal delay

offset are set to zero.

o BXAIEHE
iR : 20Hz~20kHz
S/NEE : 100dB

SEMAMEFR(THD) : 0.03%LLF(@1kHzMax level)
o4yt (INPUT)

Frrd . 1ch (BTr5 v 2FR)
REHIL<N . +4dBm
ANAVE=FR 0 10kO
© 77 b7y FOUTPUT CH1,CH2,CH3)
F v o F N : 3ch (/57 v RHR)
REHI L~ . +4dBm
ARAVE=FR ;1500
©AD/DA A Y /i—% —
BEFEEY M & : 18bits
Ho T SEEE . 50kHz
eF AT A : 0~1300msec
eAEY—(157 1SS L)
eMiDIa ¥ P O—JL TR AF Y SIS

eREMOTEI > FRB—J : 9 D-SUB
ezayh/RFN
Jria-ib ATy P
A vF 2 NT A= (1, 1) A= (=),
FalbA, 2T L3549~
SLF, LF. HF, X b7, Ya—n 4
'Y (1, ) 2—F4NF 41— 3=

-}
eF A ATLA
A7y b LRib . 8% fLED
FIOPTy LN BHTLEDXS
AEY—F 8= . T2 A~ FLED
LCD C1BXE2T A v
el iR
BF : 7Y +7v FSLF, LE. HF). 4 »7
v b, MIDION. OUT), Y =-—1}
AL yF : & — F(VARIABLE/PROTECT/
LOOK OUT). HF 7 v 7 % — %
(0dB/ —6dB)
e Tl : ACIL00V., 50/60Hz
@ T iH(WXHXD) . 480X 45.2 X 324mm
oEH ¢ 3.8kg

#0dB=0.775Vr.m.s.
#DELAY TIME=0, M"KETL, CONMEESHMT ENIZ
Y9 B WEI 93 (R0 .9msec) M AERFI Y/ E U & 3,
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B PANEL LAYOUT (/S )LL 1477 })

@ Front Panel (7o > b/30)

@
4@
©
e

¢ @

© N == = B N == B
‘ M1 Z;,J{;’; e P e ‘21 ?

o 5 ¥ ] | 5 + T S
©® @ 06 ® ® ® & ® o il)

@ [POWER] Switch ® [COMP] Key

@ Input & Output Level Indicators @ [EQ] Key

@ MODE Indicators ® [SLF], [LF], [HF] Keys

@ MEMORY Display ® MEMORY [{ ] and [V ] Keys

® LCD Display ® [RECALL] Key

® CURSOR Keys @ [STORE] Key

@ PARAMETER Keys @® [UTILITY] Key

® [DELAY] Key ® [MUTE] Key

@ INPUT Level Control

® Rear Panel (Y 7/3%)L)

ouTPuT (3 (3 LF
@i .
L
ji“‘ @ (0,0 %%ﬂ'ﬁ&*
) [¢] ¢] %ed, %ol To GRACE P LUBAGER, SADFIBSR A
® é& < ofegeeo o () |Fenicram N RETRAGER COMPETENT.
. - AR o

et @)
- (©
| &

I

® INPUT Connector @ MODE Switch (VIRIABLE/PROTECT/
LOCK OUT)
@® HF, LF and SLF OUTPUT Connectors @ MIDI IN and OUT Connectors

@ HF ATT Switch (0dB/-6dB) @® REMOTE Connector
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B CIRCUIT BOARD LAYOUT & WIRING (a=v FLA4 77 &ECHEE)

1

T N swE

| U.S. & Canadian models |

ﬂ CN6O1
J—
r-J L GR
® ® P
AC AC 1
] ®
@ @
CN103 AC AC
Power Supply Unit
U, C)

AD

Power Supply Unit {J)

| North European & British models |

CN102
T
el
OH. ® CN304 @ ® “3
BR SB

CN301 CN302 CN303 CN305 CN306 CN101
[ ] ] I ] I [ ——3

L

CN4 ; -
® ® — & ®
i
) : CN403 Power Supply Unit (H, B)
‘ — ¥ KY 2/2
gy
) P ]|
L) 1
— - ] = € T T puyquunpuage = b g =  —————— Y ‘
CN501  CN502 l | CN401 CN402 ——P \, \
\N

— MT LCD Ass’y KY 1/2
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B BLOCK DIAGRAM (70 v 254755 .L)

INPUT OUTPUT
INPUT ‘ }-é/—— PRE-EMPHASIS | }— DAC >7 LPF [ DE-EMPHASIS [ APERTURE ’-@ SLF
ADC LA
BA:
DAC )| LPF|—| DE-EMPHASIS - APERTURE | -@ LF
LA
DEQ2 LPF|—| DE-EMPHASIS| | APERTURE
DRAM DSPM %2 DAC >—— < HF
LA
INPUTSLF LF HF
®® ® ATT
z| P29
MIDI IN (o, © @066
(¢]
MIDI OUT @ CPU ROM RAM LCcD
o

LED

MODE

le]
SWITCH ° A~ — 1

REMOTE C2%°

KEY
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B REMOTE CONNECTOR PIN ASSIGNMENT (1) €— bt ifF & ~E5)

Recalled Program Number

1 2 3 4 5 6 7 8 9 A B c D E F
1 O X o} X o] X X O X O X 0] X o
Pin Status 2 X 0O O X X 0O 0O X X o 0 X X o o
(O =0ON, X = OFF) 3 X X X O 0 0O O X X X X o o o o
4 X X X X X X X o] O O O o] O @] O
4 * If more than one pin (1 ... 4) is grounded at the same
3 o time, the lowest-numbered pin takes priority.
2 o
Loro—y * If at least one pin (1 ... 4) is grounded, the front
506600 o panel keys and MIDI reception are locked out.
ooos)
L1
777

B DIMENSIONS (<F:%:[X)

6.2
(1/4")

,-g- L5 mwnn 113 . § iy

210 (8-1/4")
310 (12-3/16™)
323.2 (12-3/4™)

oy
R E—

i) |

44 ]
(1-3/4")

O T 1 g ] oo ©

- e

65(2-9/16" | 350 (13-3/4") | 65(2-9/16"
' 480 (18-7/8") I

1(1/16™) I

Unit: mm {inch)
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B DISASSEMBLY PROCEDURE (4 =FIR)

1. Top Cover (Fig. 1}

1-1.

Remove the seven (7) screws marked in the
figure as ®) (3.0 x 8 bind head screw), then the
top cover can be removed.

2. AD Circuit Board (Fig. 2 and Fig. 3)

2-1.
2-2.

Remove the top cover. (see procedure 1)

To remove the AD circuit board, remove the
nine (9) screws marked (3.0 x 8 bind head
screw), two {2) screws marked © and three (3)
screws marked ©® (3.0 x 6 bind head screw),
and then dissconnect the wire harness.
After removing the top cover, remove the four
(4) screws marked € (3.0 x 8 bind head screw)
and three {3) screws marked @ (3.0 x 6 bind
head screw) to take the AD circuit board with
the rear panel out of the unit. This will give you
access to the pattern side of the AD circuit
board without removing it. (Fig. 2, Fig. 3 and
Fig. 4)

3. SW Circuit Board (Fig. 2 and Fig. 3)

3-1.
3-2.

Remove the top cover. (see procedure 1)
Remove the two (2) screws marked ) (3.0x 8
bind head screw) and disconnect the wire
harness, then remove the SW circuit board.

4. Power Supply Unit (Fig. 3)

4-1.
4-2.
4-3.

4-4,

Remove the top cover. (see procedure 1)
Remove the push rod.

Remove the four {(4) screws marked © (3.0x 8
bind head screw).

After the wire harness has been disconnected,
the power supply unit can be removed.

Top Cover
(tyTHhr—)

1.
1-1.

2.
2-1,
2-2,

3.
3-1,
3-2.

4.
4-1,
4-2,
4-3,

by THR-DHLE (R1B8)
@DAVTAR(ZX/SA ¥ FARD)ZHLT, b
T hoN—2 N LFET,

ADY—FHLE (2, 32H)
Py 7= L ET, (1EHSH)
BOATIR(IXGNA Y FAAD)ETRT F—
DFEPO2AREDDAY 3A(3 X 6,54 > F/R
NEHL, P—bDa2 78—k LTADY —

FEALET,

My T AHN—RH LB ODR Y 4AR(3 X8
NA L FRRD) QDAY 3A(ZX 6,34 >~
FARD)ENHLTY) TAsSy 2 LD 75 &
ADY— 2NVl 6F 2w I THILE

PHEET, X2, 3, 4FMH)
SWe— DS LE (E2, 3BM])

by T A= LET, (1SR
AYE2A(IX8NL Y FpRD) LRI I —%
SLT. SWo— b &AL ET.

BEIzZv FOARLE (H3S8)

by 7 A= 5 L 2T, (1HEEM)
Twiavay FEALET,
AVQAA(IX LY FphAD)EaA 7 5 —%
LT, Elz=y FPEHLET,



co0f

o
Q
Rear Panel F B
(1 FoRE) ® ® ©® ®
{Fig. 2)
B IE
SwW
1 AD
Power Supply
Unit ©
(BELZ )
Push Rod—
(7yeaoyF) ®
o) Q: Y 272
©—tx__ — }
= E—%
Front Panel
° 5:—% ° (7 psn)
® ® ® Knob(v%3)
{Fig. 3)
1) 7 Ass’
© Rear Assembly(!) 7Ass’y) Fear Panel (17743 0)
AD
o [¢] (o] (
{Fig. 4)
5. Front Panel (Fig. 3) 5. 78X 20N LE (B3E8R)
5-1. Remove the top cover. {see procedure 1) 5-1. kw7 Ahos—EAL 2, (1IHBH)

5-2. Remove the three (3) screws marked @ (3.0x 6

flat head screw) and two {2) screws marked (D . 52 AVEIA X 6MARP) e ATD2A(3 X8

{3.0 x 8 bind head screw), and then pull out the NA Y FARD)ENLT, AEESLES BIFL
front panel toward you while lifting the unit Ty bR R ERICE B E T,
slightly.

10
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6. KY1/2 and KY2/2 Circuit Boards (Fig. 5)

6-1. Remove the top cover. (see procedure 1)

6-2. Remove the front panel. (see procedure 5)

6-3. KY 1/2 circuit board removal

6-3-1. Disconnect the wire harness on the circuit
board.

6-3-2. Take the KY 1/2 circuit board out of the sub
panel while pressing the three (3) hooks
marked () upward.

6-4. KY2/2 circuit board removal

6-4-1. Pull out the INPUT level control knob.

6-4-2. To remove the KY2/2 circuit board, remove
the hexagonal nut marked ® (¢7.0) and
disconnect the wire harness.

7. MT Circuit Board (Fig. 5}

7-1. Remove the top cover. (see procedure 1)
7-2. Remove the front panel. (see procedure 5)
7-3. Disconnect the wire harness on the circuit
board.

Take the MT circuit board out of the sub panel
while pressing the two (2) hooks marked ©
upward.

7-4.

8. LCD Assembly (Fig. 5)

8-1. Remove the top cover. (see procedure 1)

8-2. Remove the front panel. {see procedure 5)

8-3. Remove the LCD assembly while pressing the
two (2) hooks marked ™ upward.

© )
K@ Mt [B)ff [0 Assy]

6. KYI/22 =} EKY2/2>— F DA LFH (R 5 BEB)

6-1. by 7AHN—RALET, (1EBH)

6-2. 7ur boNRLEALET, (5HESBH)

6-3. KY1/2y— bsLF

6-3-1.v—tnaxss—20L %7,

6-3-2. 47N NDT7 v 7O EFEW LT A AL,
KY1/23—} # FHlich &k& 35,

6-4. KY2/23 — s LK

6-4-1. %K) a—2V=3I %5 L 2T,

6-4-2.75fF v MO 1@ T) a4 22 —2A LT,
KY2/23 =+ 4L £,

1. MT>—FOA LA (5 S8)

-1 by T o= %ALET, (1EBR)

72, 7arbAnNERALET, (5HEBM)

73, ¥—trDAXI I —EHLET,

T-4, FTRXAND 7 v 7O2 B2 LT Sh s, o —
MEFEICHIERE T,

8. LCD Ass'y®d# L5 (5 SER)

8-1. by A= HLET, (1EHBMHE)

8-2, 7uy bXANENLET, (5EHSH)

8-3, #T7AIND T v 72 A E M LT A5, LCD
Ass'yz FHICT &k & 37,

KY 2/2
®

lef |

9)

KY 1/2

b

(Fig. B)
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ELSI PIN DESCRIPTION (LSl F#EER)
¢ HD63BO3YP-N (XD245001) CPU

PIN
NO. NAME | 1/O FUNCTION NO. NAME | /O FUNCTION
1 Vss Ground 33 Vce DC Supply (+5V)
2 XTAL | } Clock 34 A15 O
3 | EXTAL | 35 Al4 e}
U I T— ARUEE |
e Address bus
6 RES | Reset 38 A11 (o}
7 STBY | Stand-by mode signal 39 A10 0
8 NMI | Non-maskable interrupt- 40 A% 0
9 P20 110 41 A8 o}
10 P21 110 42 Vss Ground
11 p22 110 43 A7 o}
12 P23 1/0 Port 2 44 A6 0
13 P24 110 45 A5 (o}
14 P25 110 46 A4 0
15 | P26 | /O 47 | A3 | © Address bus
16 P27 1/0 48 A2 0
17 P50 170 49 A1 o}
18 P51 1/0 50 A0 0
19 P52 1/0 51 D7 1/0
20 P53 110 52 D6 110
21 P54 110 Port 5 53 D5 1/0
22 P55 110 54 D4 1/0
23 | P56 | 10 55 | D3 | yo |( Databus
24 P57 110 56 D2 /10
25 P60 110 57 D1 110
26 P61 110 58 DO 110
27 P62 110 59 BA o} Bus available
28 P63 110 Port 6 60 LIR 0 Load instruction register
29 P64 110 61 R/W 0 Read/Write control
30 P65 1/0 62 WR 0 Write control
31 P66 /0 63 RD o} Read contro!
32 P67 110 64 E o} Enable
e HDB63B50OP (IG147300) ACIA (Asynchronous Communications Interface Adaptor)
Pin Name |1/O Function Pin Name |1/O Function
No. No.
1 Vss Ground 13 | R/W ! Read/Write
2 |Rx Data| | Receive data 14 E | Enable
3 |[Rx CLK| 1 Receive clock 15 D7 1/0
4 |Tx CLK| O Transmit clock 16 D6 |1/O
51 RTS [1/O Request to send 17 D5 |1/O
6 (Tx Data| O Transmit data 18 D4 11/0 Data bus
7 IRQ | Interrupt request 19 D3 [1/0
8| CSO | 20 D2 {I/O
g Cs2 || } Chip select 21| D1 {I/O
10| CS1 ! 22 DO {1/O
11 RS ! Resist select 23 | DCD | Data carrier detect
12| Vecc Power supply (+5V) 24 | CTS | Clear to send
e YM6104 (XE788A00) DEQ2 (Digital Equalizer)
Pin Name /0 Function Pin Name /0 Function
No. No.
1 VDD | +5V 12 Vss ! Earth {Ground)
2 XMD 1 Alteration of Sync. {(=+5V) or Asynch. | 13, 14 | SIQ, Si1 | INPUT for Serial data signal
{=0V} for CDI input terminal (Synch: | 15, 16 | SO0, S01 | O OUTPUT for Serial data signal
o 1:1), Asynch: 16:1) 17 OVF 0 Detector for OVER Flow
3 CRS | tnitialized Serial Control Interface 18 TEST I For test. Normally connecting to +6V
4 COol | Inputs of p PGM, Para, Ser. Cont. 19 Cc2 o] Qutput is delayed Data of 2nd bit of
Dats of Controf Reg. P. Reg. by 1 bit.
5 CDO (6] Qutputs of u PGM, Para, Ser Cont. 20 C1 (@] Output is delayed Data of 1st bit of
Data of Control Reg. P. Reg. by 1 bit.
6 XCLK | In/Qut clock for CDI & CDO 21 co (0] Output is delayed Data of O bit of
7 TRG 1 Determins transmit timming of PARA. P. Reg. by 1 bit.
to Para. Reg. from T BFR. 22 CEMD l +5V: It's necessory to input 2 Byte
8 ESL | Timming determination of data for for CE to CDI
External at Ext. Shift CLK OV: It needs not to have a data for CE
g ELD i Timming determination of data for . to CDI
inner at Ext. Shift CLK 23 IC | Initialized for DEQ
10 ECLK i Input Shift CLK of IN/JOUT SR at Ext| 24 Sync | Synchro. signal for system
Shift CLK
11 CLK | System Clock
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e YM3818 (XC354001)

DSPM (Digital Signal Processor)

PIN PIN
NO. NAME | /O FUNCTION NO. NAME | 1/O FUNCTION
1 IMDAT15| /O 33 Vbb Power supply
2 IMDAT14] I/O 34 | MADR?Y |
3 IMDAT13] I/O 35 | MADRG6 |
4 |MDAT12| /O gg MQBEE :
5 |[MDAT11] /O
6 [MDAT10| 1/0 38 |MADR3| | Address bus
7 |MDAT9 | I/O 3(9) MQBE% :
8 | MDAT8 | /O
9 |MDAT7| 1O | ( Databus 41 |MADRO| |
10 | MDAT6 | I/O 42 | TESTR | Test pin
11 | MDATS5 | 1/0 43 | TEST1 | P
12 | MDAT4 | 1/O 44 | SYNC | Synch pulse
13 | MDAT3 | /O 45 CLK I Master clock
14 | MDAT2| 1/O 46 CE | Chip enable
15 | MDAT1| I/O 47 IC | Initial clear
16 | MDATO| I/O 48 MOD7 1
17 S | . 49 MOD6 1
18| Sio | 1 | Serialdata N 50 | MOD5 | |
A Serial data OUT I RVrACe Modulation data
21 XMD | Internal ACIA synchronization mode 53 | MOD2 |
22 XCLK | Clock 54 | MOD1 |
230 TO0 | 0 | Time-out 55 | MODO | |
24 CRS | CD counter reset 56 [MDAT23| 1/0
25 CDhO 0 CD data output 57 IMDAT22| 1/O
26 CDI | CD data input 58 [MDAT21 /0
27 ™I 0 Timing pulse 59 |MDAT20| /O Data bus
28 REF 0] Refresh 60 |MDAT18| l/O
29 OE ¢} Output enable 61 [MDAT18| 1/O
30 E (0] Write enable 2:23 MDAT‘IZ :;8
31 CAS 0 DAT1
32| RS | o || RAM control 64 | Vss Ground
e YM3934 (XE798A00) PMM 2 (Peak Meter Module)
Pin Pin
No NAME | I/0 FUNCTION No NAME |1/O FUNCTION
1 NC 33| NC
2| NC 34| NC
3] NC 35| NC
4,DB11| O 36 DIO |
5 DB10 | O 37 DI |
6 DBY9 0 38| Di2 |
7 DBS8 0 39| DI3 |
8 | DB7 0 40| Di4 !
9 DB6 0 411 DI5 ]
10 NC Meter data output 421 NC Digital in data
11| DBb5 0] 43| DI6 ]
12| DB4 0] 44 | DI7 |
13| DB3 0 45| DI8 |
14 | DB2 0 46 | DI9 |
15| DB1 0] 47 | DI10 ]
16 | DBO 0] 48 | DI11 |
17| NC 49| NC
18| NC 50| NC
19 NC 51 NC
20| NC 52| NC
21| OVD | Overflow data 53| HT1 |
22 (OMODE| | Output mode control 54| HTO | Falling and holding times are
23 | IMODE| | Input mode control 55| FT1 I determined by these inputs.
24| NC ) 56| FTO i
25 TST | Test pin 57| Vss Ground
26 | Voo Power supply 58| Voo Power supply
27 | Vss Ground 59 NC
28 | ICLK | System clock input 60 C3 0
29 | Synch. pulse 61 Cc2 (o)
30 RST | | | Initial reset 62| C1 | 0 | Channelselect
31| DIEN | | Digital input enable 63| CO O
32| NC 64| NC

13
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e AK5327-VP (XG898AO00) ADC (Analog to Digital Converter)
PIN PIN

NO NAME | 1/0 FUNCTION NO NAME | 1/O FUNCTION
1 AGND Analog ground 15 SCLK | Serial output data clock
2 AINL | Left channel analog input 16 |SDATA | O Serial data output
3 | ZEROL | Zero level input for left channel 17 | VD1+ Positive digital power supply
4 VA + Positive analog power supply 18 | VD2+ Positive digital power supply
5 VA~ Negative analog power supply 19 | DGND Digital ground
6 APD | Analog power down 20 | DCLKA | Digital section input clock
7 ACAL | Analog calibrate 21 NC No connection
8 NC No connection 22 | ACLKA | O Analog section output clock
9 DCAL 0 Digital calibrate output 23 | CLKIN i Master input clock
10 DPD | Digital power down’ 24 LGND Logic ground
11 TST1 I 25 VL + Positive logic power supply
12 TST2 | Test inputs 26 | ZEROR | Zero level input for right channel
13 TST3 | 27 AINR | Right channel analog input
14 L/R ! Left/Right select 28 VREF o} Voltage reference output
£ I1C BLOCK DIAGRAM (ICZ7 0 v 2[R)
e SN74HCO2N (IRO00250) e SN74HCUO4N (1G142250) e SN74HCO8N (IRO00850)
Quad 2 input NOR e SN74HCO4N (IRO00450) Quad 2 Input AND

Hex Inverter

e SN74HC14N (IRO01450) e SN74HC32N (IRO03250) e SN74HC74N (IRO07450)
Hex Inverter Quad 2 Input OR Dual D-Type Flip-Flop

vDD
6A
&Y
5A
5Y

4A

4Y

INPUTS OUTPUTS
PR CLR ClkK_D | a a
L oW X X |m L
HooL ox x|t H
Lt ox xw H
H H 7 H|H L
N A H
H M ot x| a Ge 14




1 C20
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e SN74HC139N (IRO13950)

Dual 2 to 4 Demultiplexer

e SN74HC174N (IRO17450)

Hex D-Type Flip-Flop

e M5238P (XA013001)
e NEB532P (IG102500)
Dual Operational Amplifier

+DC Voliage

Output A o 0 Supply
Inverting o
utput 8
[ G NN O
Non-laverting A Inverting
o A D Ho Input B
—DC Voltage Supply (4) ) Non-tnverting

lnput B

e SN74HC163N (IR016350)
SYNC. Binary Counter

CLEAR (8 vcc
SRRy
Al
cLocx OuTPUT
A g4 oA
8 (43) os
c @) oc
0 @y oo
ENABLE ENABLE
ENABLE (3) i
ano (8) (3) LoaD

SN74HC273N (IR027350)
Octal D-Type Flip-Flop

e NJM2903D (IGO31000)

Dual Single-Supply Comparator

+DC Voitage

0 Suppty

(7) Outpur B

Qutput A (1)

inverting
Input A

£

Non-Inverting A Inverting
Input A e He Input B
Ground (4) (s) Non-Inverting

input B

e SN74HC166N (IRO16650)
8-Bit Shift Register

Serial input o VoD
A (@) Gs) shift/Load
|
Parallel (4) i Parailel Input
bt @ QH {Output)
o ® @ ©
Clock Inhibit > Q £ :’:‘;illlel
Clock 0 . G ¢
Vss e > e Clear

e SN74HC367N (IR0O36750)

Hex 3-State Bus Buffer

S (3 . VoD {Vee)
1A 0s) &2
%% 6A
2A (a) 8Y
2y HA

{GND) Vss




B CIRCUIT BOARDS (i-— b E4HE)

@ AD Circuit Board

c20

At "HIRET A
] isiondsdat Lt R e E.

INA-VEK11650 A

10.
Components side (@

11.

MNotesl

Cirgigit Bagrd: AD IWE11EERD] XI108C0

1. iC
KA1 - 103,

116-121: WE BBIZF IG 102 500) 0P AMP,

K104 AKSIZT-VP INGEISANON AL
K108, 106: SMTAHC 166N (RO G650] SHIFT REGISTER
o e e 2 H C PCMEIR) XGI0EAD0) DAL
118,112 MEITALOS MGI45A000 5% 10O0mL
111,113 ME27OLOE KGIE8A000 — 5 150ma
K114 MIMTEI BFA (DASIATD REGULATOR
K118 MIMTE ERA DARLADD REGULATOR
K1EE A01: SHT4HC 74N {IRCDT450] D-FF
IC 02— 306 M ER3E4AF- 10 (XFI81AQG DRAM ZEEK
IC307: YRIAB18 (XCASS001) DSPIA
1C 200, 332 SH74HC 0N IRGR0EED| INVERTER
([T T SHPAHCOEN IAQOOEED aND
IC311: HIEZREDIYP-N IXD245001) CPU
Ic32; SHFAHC 14N IRCD1450] INVERTER
1C313: SHNTEHCOZN {IRCQZ 50| MOR
G214 SH7AHC 32N IRQOIZE0 OR
IC31E: YRIA934 (XETIIAND) PMM2
IC317: PSTH136-2 (Hi1 16200 SYSTEM RESET
IC31E; SM74HC 139N {IRO12280} DECODER 2-4
ICE18: HEE3IESOP 0 14 7300 AC18
ICE20,331: SHTAHC 163N [IRD1EE%0) COUNTER
ICE23, 354 YRG0 (XE7E3A000 DEQZE
ICE24: . SHTAHC 273N |IRDZETES0) DFF CCTAL
IC325: MJMZINZ0 MEO3T000) COMPARSTOR
ICE2E! SALZIEP | Xa013001) OF ANE.
IC327: D50 XM35400) EFROM
ICEZ8: LCIGRAAL-12 (XGE17ADD BRAN B4K
IC329: SNTAHOUOYN IG 142280 INVERTER
IC3a0m TEFALZZN-00 {(XGSE2200| BFROM 258K
Ic33t: SHNTAHE 174N MR017450) O-FF
IC333; SNTAHLIE7M RO36T7S0) BUS DAIVER
LPF 101 - 103: LPFOCaRE (KCS61001] ALTNE LPF

2. Phate Ceipler
PCI0T; PC-oO0 [(WE1E1200)

F. Transistar

Q101,103,105, V06,300 Z5AT018 ¥ (lA101621)
QIGE, 104,307 - 304,

AcE.310 ZEC1818 Y (181820
0306 - 307314 FhAnTAA OO0 aOETII0)
Q31 -~33 SECIEACD NC121310
Trangletor &rray
2310 BAG212 (VRDT4E00|
P3G TOE2EOGP 110G 138300)
Dhiod

131,102,109, 110,301,
A0 155133 IFO0E4E0]
D103 -~108,111-113: 11ES4 [VE48190

Zener Dinde

22101, 102 MTZ4. TC 4.7 IFO106700
203104 RDG.EER2 B & IFO05E00)
rEangiithic Cern, Cap,

C118,121,123: O 26 I FATEZI00)
C131-142- 1.6 2BY ¥ (YO B3A00|
Lomiconductive Cera. Cap.

144pcs): Oou 16% M IVDE34400)
Electralytic Cap,

CA16: 470 10V UIBZE4 T}

Tommer Fotsniioemsater

WRAO01: B10K IVADZAB00) &/D Gain adj,
WVARA10Z - 104: B100K |HTSE01030 M350 adj.
Bealagor Array

BR3mM ; AMLSE J 103 (VABZ2E00;

Bclil K
AMA02 ~ 308,370~ 312: AMLSA J 103 {HZ004730%
LR

12, Metal Film Res=iar

13.

14.

16.

14,

17.

18

14

20.

21,

2.

23

id.,

A101: BEKL 1/EW F OCEEE00)
R102, 168,165,177 164,

186, 20a: 2260 1/EW FOVCEIET00
AR103, 104: 12K 1/EW F OSCHIET00
H1056, 106: 3ZED 1EW F VCE24T00)
Ri112: 2K VEW FOOVCAII 00
®113,714 430 1/EW F vCE24000)
R118: 2RI 11EW F (WCA2 R0
®128: 3260 148W F WCBE23T00)
R34, 158,145 200K 1/EW F (VOE28000|
R138, 140,145 STOKEE 1/EW F (WCA2RG00|
R150, 168, 166 T8EL 1B F WCE24800
R151,170, 168 TaKsE TEw FWCE2 Bac
R153, 164, 172.173.197.

182 TS 1w F wiC 822 RO
R1%&,175,184: 4306 W F WCE216000

R15%, 168,178, 185,197,
04 TEG 1)8W F MWCE13960480
HH&.HL“E."HJE&.

Fag 1 raw F WCEZBEDD]

A3a: I AKEE 1J8W F (VT8 234000

R34 T.BKAE 178W F {WCA2Z8001

A3a4: S0 178w F [WCE224001

Oihors (Z3pesl: 1ORN 1 F o EZ4500|

Meda Oxide Film Resistor

B147,1408,21E: 1606 2w J (WCTIIT0DI

Solid Resisier

Ra47: 1O 1040 K (HI2099900

Cail

L1071 = 106, 301 - 30&:  20pk FLEAZ000NT VEEIEO0H

ERrAl Filtir

EMAl 101, 102,301 — 305 LF MT ¥223INB F2006870

EMl 306,307 MFYE13-G55T24 NWH227303

Caramic Resonatar

=301 AbiHz CEAL ODAAG 1QLI0048000

302 1 2. 8MHz IWIETETODI

Gparre Cryaral Lt

E3DE: 12.8MHz AT-49 (WFIS5784000

Shida Sevitch

WA SSSUZ 2R3NS| PAISTS400F MODE

Ralay

AY 109 - 105: oY 2% AY 120 KOO0 Sl

ALE Cornactor

JE101: KLB-3-3TPCW (WIS423700] INPUT

JE10F - 104 XLB-3-3FFCY WIS TG00 QUTPUT (SLF.LF HF}
DN Jack

e300, 302 BF SEOZEE = Z [WFIAZZ0D] MIOE (IR CLT)
0-SLIB Conmscio

A0 DELC-JESAF-10LS 9P [vISTE000) REMOTE

Lighiuim Bamery
B301: SOMYCR2032 (WEIZRL0M

*1C114, IC116 installation * K302 installation

o

Ceramic rescnotor X302

(£% 2 » *HHF)
CLE shacer (Gug A==

14




C20 20

® Power Supply Unit

Japanese model U.5.modal Canadian madel
I— Motes) 18. Fuse
Power Supplhy Unit: MRS TADO S F 1y T 1.654 B0V [LXHCCEN|
y EERERL = ] WIEITE00N U F 1 ALEI 248 250 5T4 (L4BO02I0)
Tl e EErims ) CES VIZETEOD)
-'"r-‘g i SRERES = E:FE} ' 18, Pawer Trarelarmar
IRB Ep - ;:—,FI::;EC i. T TLIMGT 74, (GdB02460|
iz = mE2ILEmM 5FE0 4 el P 1083 (NB0ZIE0) REGULATOR
-=E- ESrcs o Efze— '
R ey Am=hN i | x ML n e Z. Phow Couples
=20 - mERIn L F Th=p BC 1,3 PCETT (IKOO04ED| : :
= =4 o = R = o "2 ED 2 * Q1 installation
- Z E = = 3. Transigtar )
-1 [t i ! ISCTEEE (K BLIR40I
4. PET washer
o £1 i e o1 I3K.1153 (XBO3TED (7w fl =]
W e i ke L+ = 5. Dinde
x -~ 7 = ==L = g £ . ==L % B 100FE IXE023901 M3xE |
r o r | (2 H [ o a: 1251666 (FIICA0)
L — __H M - & n ka b 4; 18584 (IFOC1380) g:,‘.?ll. 5 A heat sink (RANE)
- [ o] — | - D& T TIDO0E IHOC1 53400 }
O & FIDOA04 IAG2413 '\_\\
[ 1 — [ ] insulation shesl (@R — ]
B  Zener Diode 0
| P o A0 ZE {IFCEBE)
N~ — WV M
® . i ; 7. Diode Stack
gm - ' th t-'::"ﬂ 5 | tH gﬂ = g CEE S IWE4D ([X553160]
g1 = o | oL
< = 2 & i - | é i - | 5 8  Flame Proal ©. Resistor ARk
. R5.13 4700 14 |HV4EE470]
POWER SW POWER SW | POWER SW R1Z: 8 260 14w (HV4EEE20)
- o = D - - |:I o R1d: 150 1/4W |HW4EEE20|
i | I Fy 1 = s .
e " ok M - et M . ] il O, Betal Oxide Rasistor
oz |.:. — @ —_— ) B 2141 onlyl .80 W IHEEQT450|
e ! " 2 o A od: TODHE W (HLET1E100)
o + 1 -] F | - rE L R BET: FARSE W HL327330)
o = =4 R 3 Q20 VAN [HX B0 300
. - - R11 Bagr 20 HLIZ4B20]
b I:l S A | & oy R | A S EE& | 13 16 19 HLE13100)
= T w i Smg 20 TOOH A BW HL328103)
= =
= .
1 o 10, Fuse Ressiging
$E . £ 2 Ejﬂ = 5] IJE = & : = A 2T anlyl 80 &Y HXE01390)
i v = = =
o - B a T 11, Trimmar Patentamede:
: A | 1:| 4 & | I:j - N ViR 1: BYFOaP BAF HXB014000
+ [
e I o =
B g i— E_— 12 Caramic Cap.
< B(D8as— = E[IJEEED_ < ﬂljt:"inﬁsg_ C 2,2.7.8 1000P 260V FXB00SS0)
— TR Pl oy oo - a. i C13 100P 1KY {FX80023C)
Pl ka ra | C4; 0.01x 2B DE (FIZZ4 700
w E.;%:. (13 @ n{f) H w .;.é] W C23 0.00 B0V Z FG744100)
L -] B = —| I— s L & [ = =
w E . P |_ E E .y E & E 12 Pdylar Cap.
s - - = ) n 2 [ s = f c1a: 0.22x BOV J [UASS5220
Ll 5 - I I = g E =] E — ey |5 0.022x B K IFCIG42200
[ z = a4 @ £ B = 14, hdgrallized Mylar Cap.
g o (o= W OR R = v = € 1.4 1 260V (FZ0005801
- i

15, Elacwralytic Cap.
ci1 100 200V (FREQDZ40|

2=-M51
i
ﬁm
=2}
(3
@)
1+ |
2=-"SL
ﬁm
4=
(3-
@)
4
A4 IAEHEY -
END
c-H4SL
1L
ﬁ;‘.ﬂ
a0
€ Ch
+ il
ol

E1a- 12 530, 267 M 10445330
f . B B . . : ;
5 D g ® /JE; 3 - Shievepri S Ty QE -')“ , ] | ) = ™ @m el MFREEZ03A 20mH (GXB003I0
- — I oo z L H |
+ = [ ]_ iR * _| ]_ P tog - A _| ]— P L2 MFREUA 103 10mH 1GX800980)
a C L "'D'C]a 5 EE:]GE E L3 FL112180K-35 (GX8010601
!'I.JIJE ,.b 5 B E':] 2 b m Al al]z & i L h L 4.5 FLIH4 70K-30 13X3024501
a5 - L . 3 - .@— : 3 S - z ﬂ 5 5 .
o i i o = b n ® . | = 17. Pawer Switch
- I 4 B ' T Uﬂ B = A E;' ~ 1 e I._ 5 4 I fu S 1 L) ESEA213Y KXEDD44D] ¥ YG-4061-011
THT - @ o = SW 1 U.CI: M-3-1 B0 BO26E0] ¢ r=d0]-
Components side (5128 Components side (2158 Components side (558 Uz YG-4061-012

C: YG-4061-013
11 10 3



North European & British models

—

N
o1
@)
<
POWER SW

L

H, B: YG-4061-014

Components side ($&4)

Notes)

10.

11.

12.

13.

15.

16.

17.

18.

Power Supply Unit:

IC
IC 1:

Photo Coupler
P .

P

Transistor

Diode Stack
D 1,3:

Flame Proof C. Resistor
R 9:
R12:
R14:
R19:

Metal Oxide Resistor

Trimmer Potentiometer
VR 1:

Ceramic Cap.
C 2,3,7.8:

C 5,6,9,10:
C13:

C14:

C23:

Mylar Cap.
C12:
C15:

Metallized Mylar Cap.
C 1,4

Electrolytic Cap
C11:

C16.17:
C19~22:

Choke Coil
L1

L 2:

L 3:

L 4, 5:

Power Switch
SW 1:

Fuse
F1:

Power Transformer

C20

(VI337700) H, B

#PC1093J {IX802360) REGULATOR
PC511 {(IKO00480)

25C2655 (IX552940)

25K513 {IX802380)

10DF6 (IX802390)
15584 (IFO01380)
11DQO6 {IHO01530)
31DQ04 (1X802410)

RD12E (IFO06500)
S1WB60 (1X553900)

5600 1/4W (HJ355560)
8.2KQ 1/4W (HV456820)
16Q 1/4W (HV456820)
5.1KQ 1/4W (HX801380)

6.80 3W (HX801450)
100KQ 1W (HL318100)
68KQ 2W (HL327680)
82Q 1/2W (HX804130)
150Q 2W (HL325150)
2.7Q 1W (HL313270)
100KQ 2W (HL328100)

RVFO8P B1K (HX801400)

1000P 250V (FX800550)
2200P 250V (FX551060)
68P 2KV (FX800560)
0.01p 250V DE {FI324100)
0.01x 50V Z (FG744100)

0.22, 50V J (UAB55220)
0.022, 50V K (FC364220)

0.1 250V (FZOO0680)

47u 400V (FZ006890)
1000u 10V (FX550550)
330u 25V M (UJ448330)

LUMR3403 (GX801480)
NFRBUA 103 10mH (GX800980)
FL11Z180K-35 {GX801060)
FLOH470K-30 (GX802450)

MM-13-1 (KX802560)
1.25A 250V EAK {LX800940)

TMAOQ025 {GX800810)

22

* Q1 installation

washer
(Tvv—) )

A
M3 ‘x 8 /"3
2
W \heat sink (JE44R)
\ \insulation sheat(#&#> — 1)

0!

c20 |

23



C20

® KY Circuit Boards

C20

JoF

s

@ MT Circuit Board

Notes)
1 LED50 NGB Circuit Board:
4
= 1. LED Display
z LED501 ~504:
B LED505:
g LED506:
RY
VAMRH | Components side (&)
@ sw Circuit Board
r— HF ATT — Notes)
0dB —6dB Circuit Board: SW {VK194000) XI502A0
1. Metal Film Resistor
R601: 2KQ 1/6W F (VC836100)
R602: 2.2KQ 1/6W F (VC836200)
R603: 43090 1/6W F (VC833600)
2. Slide Switch
SW601: S§S8U12 (VG502300) HF ATT(OdB/— 6dB)

Components side (&)

24

Components side (g55)

Components side
(5B A)

MT (VI579000) XG807BO

SX-25J {(VA039100) Level meters
LN516RK (VI575100) Mode indicator
SX-25Y GR 7seg. (VI697200) MEMORY

25

Notes)
Circuit Board: KY (VI578300) XG806BO
1. Diode
D401~416: 1SS133 {IFO03450)
2. LED
LED401 ~408: GL1HD212 RE (VG149600) Switch LEDs
3. Variable Resistor
VR401: A1T0K EWH-14A (VA7576OQ) INPUT level
4.  Push Switch
SW401~416: EVQ-QSLO4M (VB799000) Function keys

* LED401 ~ 408 installation

anode
(7/—&*)\‘ @ D

o—&H—0

KY: 3NA-VI57890 /0\
MT: 3NA-VI57900 /0\
SW: 3NA-VK19400



E TEST PROGRAM (FX F 7075 4)

e Precaution

1. Remove all devices connected to the DDL3.
When the test is initiated, the DELAY TIME of
DSP chip is set to Omsec. and signal bypasses
the DEQ chip.

2. After the system has entered the test program
mode, the ROM, ACIA and Battery checks will
be performed automatically. If these checks are
OK, the LCD will indicate “"TEST BATT. OK"’
message.

3. Select a test number by using the following pro-

cedure.
Pressing the ““{}'"(MEMORY up) key will increase
the test-number, and pressing the **{""(MEMORY
down) key will decrease it. Press the RECALL
key to initiate the test.

° Test Entry
While pressing the DELAY and UTILITY keys,
turn on the POWER switch.

e Exit
1. If the test 7 is activated after completion of tests
1 through 6, normal operation will be restored.
Without completion of tests 1 through 6, the test
7 is initiated, ""CHECK NOT END'’ message will
appear. The test number that have been perform-
ed will be indicated by the following LED in-
dicators:
Test 1: DELAY
Test 2: COMP
Test 3: EQ
Test 4: SLF
Test b: LF
Test 6: HF
2. If the test 21(L) is activated, normal operation
will be restored regardiess of completion of tests.

c20 |

X  fii

1. 7RI 707 s A8 ANWESHSL L2
RS 3 s BRI B
BEEPENILEZ I T b nwa &,

2. TRMT0 7T LAREEHI, ROMDF = v 74 4,
LSIOHHHEERDF = v 7, Ny T —F 2w 7 %
HENIZAT 79 5
T X M&TH, "TEST BATT. OK” 2%/R7 5,

3. TRMNTO 3 LE—FIZA-zb, ARY— 7
WTEARYY = TR —TFR P F N — %R
LU, RECALL¥ -2 L T7or 7 2%%E 07
b,

4. TR M7 a7 ARER, DSP-LSIIZDELAY =

0 ms, DEQ-LSHZ N A s qRABIC L v + EHUE S

Hhahs,

e7 X} FOYTLDEENHE
DELAY % — L UTILITY % — 2 L %475 . POWER
ON7¥ 3,

®EXIT
1. FRIF707541~6 FTITW, IR EZ T
HHPH(ThE, TRMNTRFEITTHIEICLD
WBHE—FICKHLI EDTE B,
F oz 7P LTwZWwWiE43, LCDIC*CHECK
NOT END" # £&RF 5,
B, TAMN 077481 ~6FTHRHEY—7 R
D TTAE, ST ALEDY ST 5, Ky —4
> Z ¥ LED® xflisid.
1: "DELAY"
2 : “COMP”
3 "EQ”
4
5
6

g

HE oW

“SLF™
“LE"

Y% b,

2. FRMNTOTFL1 -6 FTHRILTHLVWEAT
Lo 7RAPRLL)ZEITTHI EIZL D @BEE—F
2B Z DT E B,

26



| c20

21

1. TEST 1: LCD Check

1-1. Select test number 1, and press the RECALL
key to initiate the test.

1-2.All dots of LCD are turned ON and OFF five ti-
mes and then the TEST END message will ap-
pear on the LCD.

1-3.Verify the proper lighting of all dots on the LCD.

1. 7M1 LCORRBOMEF v 2

1-1. 7AbFoox—=1%%R L, RECALLXx—% L
TF R P EEIT 2,

. LCD R 5 i A L 7274,

%)O
BRI L DR T %,

TRz ZT

2. TEST 2: LED Check

2-1. Select test-number 2, and press the RECALL

key to initiate the test.

The 7-segments LED will indicate figure of

0" to "'B"" in sequence.

The LOCK QUT of MODE section will light and

then PROTECT will light.

The switch LED indicators will light one after

another in sequence.

. All of LED indicators and segments will simul-
taneously light ON and then OFF, and the
MEMORY number display will show ‘*2"". Dur-

2-2.

2-3.

2-4,

ing this test, the LEVEL meter LED will remain .

OFF.

Verify proper lighting of all LED indicators and
segments, and advance the program to next
test.

3. TEST 3: Panel Switch Check

3-1. Select test number 3, and press the RECALL

2-6.

2. ¥A+ 2 LEDEOF v
2-1. 7AMF v 3=2 &FKL, RECALLX —24#fL
TTAPEETT 5,

2-2. X&) —LEDH, 0, 1 rorereeereens ENEIR AT
55

2-3. &£— FLED#%, LOCK OUT, PROTECT & k55
19 %,

2-4. X —ANLED»HEHRSEITT 5,

2-5. VNN A—F — 2B ERLTDYRITT 5, 2D
LED#ET L, A% —LED#“ 2" 2R L TE
k95,

2-6. LED» 4 _RTETT 202 HRICL VRT3,

3. FXPM3 I X4 vFHEORER

S 3-1. 7RI+ 3—=3 %8R, RECALLX—%4fL
key to initiate the test. _ rin g
3-2. The switch name “LFT’" (Cursor left) wil TTALERITT 2o
appear on the LCD as shown below. 3-2. LCDIZIRDERP T,
DIAGNOSIS V1. 0O
TEST SWITCH LFT
3-3. Press the key of which the name is indicated 3-3. "H—=VN<"F =T L LFT"O7 7
on the LCD. Pressing the correct key can ad- “PUP” 127 2
vance the program. 34 “res R . . X
3-4. When these switch tests have been completed - NTA=F =10 XL, "PUPT 7Y
successfully, the message “OK” will appear on Y7 HPDN" % B, LB, FULKEICRA v F %
the LCD. NEFF I L T & HRIC"MUTE” ¥ — &4 &
WDERIZ D,
DIAGNOSIS V1. 0
TEST SWI CH O K




3-5. If an incorrect key is pressed, the routine can-
not proceed to the next switch test. Press the
RECALL key to initiate this test again.

4. TEST 4: REMOTE Terminal Check

4-1. Connect pins 6, 7, 8 and 9 of REMOTE terminal
to ground.

4-2. Select test number 4, and press the RECALL
key to initiate the test.

4-3.if the result of test is OK, “OK” will be shown
on the LCD.

C20

3-5. ST, X — & MTIEE F b2 BAL
“RECALL” 2L THh b Fx v 7 2 BT 5,

4. X4
4-1.

JE— MEFOEFz v

JE— M (CNIOT)D6. 7.8, 9 E>DT—%
—H BRI AN E P EF v 7T 5,
TRAMFoN—4 B8R L, RECALLX —#%{#L
TTFAMEETT 5,

4-2.

4-3. JE—PEH-F(CNIO)N6.7.8. 9L %2FTXRT
GNDIZ#EHT B &, (ROEIRIZH B,
DIAGNOSIS V1.0
TEST D-SUB O K

5. TEST 5: MIDI Check
5-1. Connect the MIDI IN jack to the MIDI OUT via
a MIDI cable.

B-2. Select test number 5, and press the RECALL

5. X5 MDIAHAFz VY
5-1. MIDI IN, MIDI OUT# % MIDI % — 7/ THeds
T5I &,

key to initiate the test. 5-2. FA M Frox—5 28R L, RECALLX—%#4fL
5-3. The results of test will be displayed on the LCD. TF 2P EEFT B,
When the test is OK, the LCD will display the 5-3. %z 2 EEEAOK AL, ko> £ 5 12LCD (= £
message shown below.
RIN D,
DIAGNOSIS V1. O
TEST MIDI O K
If the output data from the MIDI OUT doesn’t MIDI OUT#flzHh L72{E% »*, MIDI IN #
return to CPU chip through the MIDI IN, or if AR LTCPUILRE-T oA vl S5, &
the received data at CPU is not correct, the LCD
. 5 B3 g B e e »
will display the following message. D CERLETHUER THVIHL, KD L5 2 LCD
lTgERE N5,
DIAGNOCSIS Vvi. 0
TEST MIDI NG
6. TEST 6: Initialization 6. FAF6 ! AN —-F—7—-FOPMHPETE
6-1. Select test number 6, and press the RECALL 6-1. FZFF =658 L. RECALL¥ —## L
key to initiate the test. The LCD will display the .
RAM INITIALIZE message. CT AL ERITY 4.
DIAGNOSIS Vvi1. 0
RAM INITIALIZE?®

6-2. If the STORE key is pressed, memorized data
(utility data and etc.) will be initialized and the
following message will be displayed.

6-2. STORE *—##7 %, LCDIz
S
BRE R AT

IKDFTRDITT X
2—=F 4 JF 4 =T =7 —ENH]

l""Cr‘
] =
= )
22‘

0sI1s Vvi. 0
ITIALIZE
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7. TEST 7: Exit 7. 7AF7 IEXIT
Refer to EXIT. EXIT @IEB%/%,WF—'{O
8. TESTS 8—12: DRAM Check
8-1. Select test number 8, and press the RECALL 8. A8 ~12:D-RAMFz v 7o
key to initiate the test. The following message 8-1. ¥ A MF1s<—8 #ER L. RECALL% — # 4

is then displayed on the LCD. LCF 2 F 2171 5.

DIAGNOSIS vi. 0
TEST DRAM %ok ok
8-2. Attach an amplifier/speaker system to the OUT- 8-2. OUTPUTH IS T > 7L A=A 2% 5,
PUT connector. 8-3. 7 Z b8 ~12 RIEIKEAT L. FROBUZ SN

8-3. Execute TESTS 8 through 12 {c} in sequence to

L AW 31} e oy = - — A
check to see if deterioration of the sound quality EZELTHAL, BETE 2= —LTAR

exist due to a bad or faulty DRAM IC. ND-RAM & A1 %,
DRAM IC no. MESSAGE
TEST MSB LSB AT ***
8 IC306 IC305 1IC304 IC303 THR
9 IC305 1IC304 IC303 IC302 04B
10 1IC304 1C303 IC302 0000 088
11 IC303 1C302 0000 0000 12B
12 IC302 0000 0000 0000 16B o
9. TEST 13: DEQ Chip Check 9. FRAMI . DEQ-LSIDF v s
9-1. Select test-number 13 (d), and press the RE- 9-1. 52 F+3,5—13(d) 284 L. RECALL ¥ — %
CALL key to initiate the test. The LCD will , _ e
indicate TEST 13 entry by displaying the mes- WLTT AP ERTT 2,
sage shown below.
DITAGNOSIS V1.0
TEST DEQ
9-2. Verify the frequency characteristics of the 9-2. FEEEERE A2 ME L. DEQ-LSI A IEH» Y 9 o
QUTPUT connector as shown below. i
w795,
Yanaia  C29 AUPL(dBr) vs measured FREQ(HZ) 23 JUN 98 14:51:36
15.803 - —r T
12.809 :
4\
9.8888 /
5, 9689 * > / \
i/
3.6939 L - E
e.a — = ‘ N : B X
-3.098 : \
-6.809
-5.888 \\ /
12,00 ' T
-15.00 5 56 " ST

TEST FROGRAM DEG LSI FREGUENCY RESFONSE
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10. TEST 14: AD Check

10-1.

10-2.

11-1.

11-2.

13-1.

C20

10. AL ADFz v

Select test-number 14 (E), and press the 10-1. ¥ 2 bF o 5—14(E) %38 L. RECALL% —%
RECALL key to initiate the test. - -
I i A
When a signal of —20dBm, 100Hz is applied HLTT R R 2RGT 50
to the INPUT, output signals of O = 1.5dB will 10-2. A Ji %+ INPUT(JK101) & 9. —20dBm/100Hz
be obtained at the SLF, LF, HF. If the input DANES ML 7228, A%+ OUTPUT
signal level is increased within +0.5+1.5 _ 13104
dBm, a clipped signal will be obtained at the SLF, L_I‘:’ HEF(K102-JK104)i2 i 10_”1'5dBm
outputs. DETMEEPELND I ER ATES 2R~
BT &, JKI02—-JKI0M4D W ot h
it 2 AT 5, HHES A +0.521.5dBmo
BNT, HHESI2 ) v 7R %
Wl § 5, (7 ) v 7R, EREte = —7F
BOWHEE L)
11. TEST 15: MODE Switch Check M., FAM5 YPRINERASA F XA v FOEMEF
Select test-number 15 (F), and press the Ty
RECALL key to initiate the test. - e - _
Then the LCD will show a switch name and ML 7 X b 7o e15(F) £38RL, RECALLY —%
the underline cursor will indicate which slide MLTTRM2HETT D,
switch to set as shown below. 11-2. “MODE SW.” o f & 2 LCDRD A — v v
IZTHIRT B,
DIAGNOSIS V1. 0
TEST S§-8W L/P/V
L: LOCK OUT P: PROTECT V: VARIABLE
12. TEST 16—18: KEY and LED Port Check 12. X M16—18 . KEY, LEDFE—FFz v 2
TEST 16(G) through 18 (I} are utilized by the CHFR L. THEMREROF = v 7 TF0
for shipping inspection purposes, these checks e e
are not intended for field service use. T SITEETLERA,
13. ¥ X F19:D/AT >/ — 5 —DMSBIAE 1
13. TEST 19: DAC Adjustment 1 (MSB) 13-1. ¥R MF =19 #BIRL. RECALL¥ —#%
Select test-number 19 (J), and press the - - .
RECALL key to initiate the test. wL T X__}\ %%{TTéi
13-2. INPUT#F & Y D ATIHES 1Bk 7% < DSP-LSI

13-2.

13-3.

Attach an amplifier/speaker system to the
QUTPUT.

Sine wave signals of approximately —60dBm,
500Hz are obtained at the OUTPUT SLF, LF
and HF connectors.

Monitor each outputs with an amplifier and a
distortion meter and adjust VR102 for SLF,
VR103 for LF and VR104 for HF so that
minimum distortion waveform is achieved.

NTEFE2REL, FENEBF LY. H—60
dBm / 500HzES R I3 NBNT, ZOlh
BEREEET v 7l L TERFNIHERT 2,

Tr7oHNMES L ERR OB EE=S — L,

w7 aAREWREFRNER D, BHLEFEDOD
) O BWIE ISR Y 2 —AVRI02(SLE),
VRI103(LF),VRI04(HF) % #% 7 5,
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(6740

14. TEST 20: DAC Adjustment 2 (MSB—fine adj.)
14-1. Select test number 20 (K), and press the

RECALL key to initiate the test.

14-2 When the INPUT is opened, the noise levels of

31

the SLF, LF and HF OUTPUT connectors
should be minimized by adjusting VR102,
VR103 and VR104.

(VR102: SLF, VR103: LF, VR104: HF)

14, A2 20 :D/AT v /i—F —DMSBIAR2 (14 FAR)

14-1.

14-2.

T A RSy —20(K) Z&EIR L, RECALL* —%
MLTTF R EETT S,

S BN A XV~ bz s L9,
VRI102(SLF). VR103(LF)., VR104(HF). % Fj%
T 5,



B INSPECTIONS (#%&%)

1. Control and Switch Settings
1-1. Unless otherwise specified, the control and
switches are to be set as follows;

INPUT level control: MAX.
MODE switch: VARIABLE
HF ATT switch: 0dB

1-2. The output loads of each OUTPUT SLF, LF and
HF connector pin2 and pin3 are to be terminated
by a 600 ohm load resistor.

1-3. Disconnect all devices connected to the C20.

1-4. Initiate the TEST PROGRAM.

2. Measuring Instrunments

2-1. Prepare the follwing: AF signal generator, AC
voltmeter, distortion meter, and an oscillo-
scope.

2-2. For the distortion mesurement, a low-pass
filter with a cut-off frequency of 80kHz and
— 6dB/oct must be used.

2-3. For the noise level mesurement, a low-pass filter
with a cut-off frequency of 12.7kHz and — 6dB/
oct must be used.

2-4. The output impedance of the AF signal gene-
rator must be iess than 600ohms.

2-5. The input impedance of the mesuring instru-
ments must be over 1Megaohm.

3. Inspection

3-1. Gain
When a signal of — 10dBm, 100Hz is applied
to the INPUT connector, an output signal of
0% 1.5dBm is to be obtained at each OUTPUT
(SLF, LF and HF) connectors.
When the HF ATT switch is turned to — 6dB,
an output signal of —6+ 1.5dBm should be ob-
tained at the HF OUTPUT connector. (After in-
spection, set the HF ATT switch to OdB.)

3-2. Frequency Characteristics
When a signal of approximately — 10dBm is ap-
plied to the INPUT connector, the frequency
characteristics of each OUTPUT (SLF, LF and
HF) should be within the range listed in the
table below. The reference frequency used is

1kHz.
20Hz — bkHz | *=1.0dB
6kHz — 20kHz| +2, —3dB
23kHz — less than — 10dB

3-3. Distortion Factor
When a signal of 1TkHz is applied to the INPUT
connector, and adjust the INPUT level control
so that the output signal of + 10dBm should be
obtained at each OUTPUT (SLF, LF and HF) con-
nector with a distortion factor of less than
0.03%.

c20l

1. % f§
L 7uy bR T REAALDEKRY 2 —LRFR AL v F
. FHIIRE DI WIR ) Fitokig L 5,

INPUT VOL, ceoeorererennenens MAX
MODE SW. -+-rsvevee- VARIABLE
HF ATT SW.  cocevererennnnns 0dB

1-2, e +OUTPUT SLF, LF. HF(JK102-JK104)
D2 —3 Mz, 60000 BRHEDL 25T 5,
1-3, FR VT arssriEgts,

2. 8 ® &#

2-1, HRMEF(FZ0kHz, —6dB/OCTD @ —,¥2 7 4
W —EHRTLI L,

2-2. /4 XV~ )L#ElER312.7kHz, —6dB/OCT » &
=R T ANE—EBHATHI L,

2-3. REHOBNA v E—F L RiE, 600QLTDZ &,
2-4, WEBRDANA »E—F X3, IMQUEDZ &,

3./ A

3-1. Flf
A S8 FINPUT(JK101) & 9 —10dBm/100Hzo A
NG R L /2, OUTPUT SLF.LF. HF
(JK102-JK104) % i S 71213, 0+ 1.5dBmad
EarEensz e,
HF ATT SW.% —6dBMilic L7234 . HF(JK104)
ezl —6+1.5dBma R s e B X,
Wik, HF ATT SW.id 0dBMiIci§ C &,

3-2. WCEEHE:
AN -INPUT(KL01) & 9 —10dBm i f D15 4
% AJsL7eif, OUTPUT SLF, LF. HF(JK102-
JKL104) #:10 Jusie -0 R BE (3, 1kHz % k4
ELT MDA DZ &,

20Hz — 5kHz +1.0dB
6kHz —20kHz +2. -3dB
23kHz — ~10dBELF

3-3. 4%
A Jih FINPUT(KI0D & D . 1IkHzo A JHEY %
AU Tl s -OUTPUT SLEF, LF. HF(JK102-
JK104)D {1 i b ~0L 58+ 10dBma D 443, 0.03

RBLINDZ k,
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3-4.

3-5.

3-6.

Maximum Output

When a signal of 100Hz is applied to the INPUT
connector and the INPUT level control is ad-
justed so that an output signal of +17.5dBm
is obtained at each OUTPUT (SLF, LF and HF)
connector, the distortion factor should be less
than 3%.

Noise Level

When the INPUT is opened, the noise levels of
the SLF, LF and HF OUTPUTS should be less
than —82.5dBm.

It should be noted that this adjustment must be
performed approximately three seconds after
POWER switch is turned ON. If noise levels are
not within rated level, perform the DAC(MSB)
adjustment using test programs 19 and 20.
Meter Sensitivity

When an input signal of + 10dBm, 1kHz is ap-
plied the to INPUT connector, the CLIP through
— 42 LEDs of the level meters (IN, SLF, LF and
HF) will all be lit. When the input signal level is
adjusted to +5dBm, the CLIP will turn off.
Next, adjust the input signal levelto —6, —12
and so on to verify their readings. Finally if an
input signal of —37dBm is applied, all LEDs
should be OFF.

4. Initialization
4-1. While pressing the DELAY and MUTE keys, turn

on the POWER switch, RAM initialization will
be performed.

4-2. Set control and switches as follows;

INPUT level control: MIN.
MODE switch: LOCK OUT
HF ATT switch: - 6dB
POWER switch: OFF

3-4,

3-5.

3-6.

FRH A
ATFINPUTIKIODICI00HzES 2 AT L,
VAL BRI EIF T v 572K, OUTPUT SLF,
LF,HF(JK102-JK104)»> & s Fic ik, +17.5
dBmo I HESEE I BLUATHLNE I &,
/A X ~r

A T E-FINPUTOKIOND 775 7 % 5 L 72 W,
OUTPUT SLF, LF, HF(JK102-JK104)»> & Hi
WTFTH/ 4 X9, —825dBmLIFTH 52
Lo

A XV _NDPEIZ, X7 =24 FON L7t
SABRBLTH»LMMET LI &,

REZ b PIcH — =558 R hr~
NMEREL, 205 L T—100dBEI T TH LS
OK&F 2, 72, /4 XL _APFKECEEIL.
ZHHAF v o ANOMSBIEER Y 2 — L DFHEE
BAVWRHERTLII L (FR N7 T4 19,20 &
&)

A= —

A J1FINPUT(JK101)i2 +10dBm/1kHz D g 5
ZHIML 2B, v~ X — % —DIN RUFSLF |
LF. HF{3, “CLIP” ~ “~42” FT¥~XTHIL
Twb Ik,

2D, ANJMES % +5dBmic L7AzEy, “CLIP” &%
HITT B2 &,

W2, ~6dBR T v 7TAJMES & TIF/2HE “-67,
B CEFIC L SHITLTWE &
BICANES % —37dBmic L72E, $NTHLED
HHEITT B2 &,

4, HEBEBOE Y b

4-1,

“DELAY” % — ¥ “MUTE” % —## L TPOWER
ONL. RAMA =% % 54 XRUZ DO

4-2, RYa2—u, AL vy FDLy b

INPUT VOL.oreoreeeseeees MIN.
MODE SW. ccrreererereens LOCK OUT
HFE ATT SW.rroereeoereenes —6dB
POWER SW. cerererrensss OFF



EISYSTEM CONNECTIONS

Using the C20 with the S1520S and Y20

When the C20 is to be used with the Yamaha $15208
Speaker System and Y20 Active Servo Processor, make
all system connections as shown in the diagram below.
Select C20 program number 1, since it has been pre-
programmed for optimum operation with the $1520S and
Y20.

B Speaker Efficiency & Level Adjustment

In a speaker system such as the S1520S which is de-

- signed for 2-way bi-amping, the HF driver is more effi-
cient than the LF driver and therefore requires less power.
In the “standard” system using the C20 (with program
number 1 selected), the Y20 Active Servo Processor, and
the S1520S Speaker System, the HF driver requires 10

C20

dB less input than the LF driver. This means that if the
same type of power amplifier is used for the LF and HF
drivers, the gain of the HF amplifier must be reduced by
10 dB in order to deliver balanced output from the
speaker system. To achieve the best possible signal-to-
noise ratio, the LF gain should be adjusted by using the
Y20 attenuators and the HF gain by using the C20 rear-
panel HF ATT (0/-6B) switch. The C20 HF GAIN and
LF GAIN parameters should only be used for fine adjust-
ment.

© To calculate LF and HF gain:

LF gain = C20 LF GAIN setting + Y20 attenuator
setting + amp gain (31 dB).

HF gain = C20 HF GAIN + C20 HF ATT switch
setting (0 or -6 dB) + amp gain (includ-
ing attenuator settings).

OUTPUT

INPUT Console

INPUT

Left-channel 020

Right- channel Cc20

OUTPUT ouTPUT
- # .
HF-drive
power amplifier |
Y
(B ch) (A ch)
<& d 2 ~
SPEAKERS
R
Y20 Active Servo Processor ? f L
| _mm, e T —
Cr Nl E T LX)

INPUT j %) @@Q @ P’ O |, ‘ (9@@ 99 INPUT
HF ht l l HF
T~ T~
/@\ v INPUT (8 ch) INPUT (A ch) Vv T
~ . ~ = = — G) el . ~

(B chJ —L(A ch) Dy

$1520S Speaker System

SPEAKERS

$1520S Speaker System

LF-drive power amplifier
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Cc20

Using the C20 with
Other Amp & Speaker Systems

Connecting the C20 to a standard multi-amp and

speaker system is fairly straightforward. Simply connect
the HF, LF and SLF outputs directly to the inputs of the
corresponding power amplifiers.

OUTPUT : l
. |

HF INPUT SPEAKER |
e Power Amp B | |
|
INPUT LE | I
Console = C20 | |
' |

SLF INPUT SPEAKER |
] = Power Amp B [
| |
| |
' l

| 2-way
Speaker System |
L T 4
r—————— T
[ |
I |
INPUT SPEAKER ! '
B Power Amp Bt |
| I
— | |
e

I Sub Woofer l
— L I

E IMPORTANT!
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Make sure the power amplifiers are turned QFF when
making connections.

Make sure the C20 dividing filter characteristics are
at least roughly set to match the characteristics of the
individual speakers prior to delivering power to the
system. Also make sure that the speakers are prop-
erly matched to the amplifiers used in terms of power
capacity and impedance.

The HF speaker will always require less power the
LF and SLF units in a multi-amp system. If the power
amplifier used has an output rating that exceeds the
capacity of the HF speaker unit, be sure to carefully

reduce the power level by using the amplifier’s level
control if available, the C20 HF channel GAIN pa-
rameter and/or the rear panel HF ATT switch.
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EMDI DATA FORMAT (MIDIF—4%7%—<2v )

1l. Transmission Conditions

[CHANNEL MESSAGE]
PROGRAM CHANGE (CnH) - o N(';ISI OMNI
>~————;> MIDI OUT
'L——.—_
[SYSTEM EXCLUSIVE MESSAGE]
BULK DUMP (FOH, 43H, OnH)
2. Transmission. Data
2~1 Channel Information 2~2 System Information
Program Change
Transmitted whenever a program is recalled. The data group to be bulk dumped is selected in the
utility mode bulk dump function — MEM{No.), MEM*,
status 1100 nnnn(CnH) nnnn=channel # *1 PGM~TBL, SYS, ALL.
lst data Oppp PPPP PPPPPPP=program # *2

+ 1 Memory Bulk Data
The data in the currentl;selected memory location is

transmitted.
status 1111 0000 (FOH) System exclusive
ID # 0100 0011 (43H) YAMAHA

sub status 0000 nnnn{OnH) nnnn=device # *3
format # 0111 1110(7EH) Universal bulk dump
byte count 0000 0001(01H) header and data
0000 0100 (04H) =132bytes
header 0100 1100(4CH) "L"
0100 1101 (4DH) "M"
0010 0cOO(20H) "™ ™
0010 ooo00(20H) " »
0011 1000(38H) 8¢
10011 0111(37H) "7¢
0011 0100(34H) 4
0011 0110(36H) "e"
0100 1101(4DH) "M" ; 1 memory data

Omrmm  mrmm mmm mes=nenory # %4
H
data 0000 aaaa 1st byte *5
0000 bbbb 2nd byte
0000 aaaa 121th byte
0000 bbbb 122th byte
check sum Oeee eeee *7
EOX 1111 0111({F7H) End of exclusive
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e All Memory {15) Bulk Data [MEM*] ¢ All Memory, Program Change Table, and System Setup
The "1 Memory Bulk Data" described above is Bulk Data [ALL]
transmitted 15 times — once for each memory The "All Memory Bulk Data,® "Program Change Table
location. Bulk Data,™ and "System Setup Bulk Data"
transmissions described above are carried out in
sequence.

¢ Program Change Table Bulk Data [PGM-~TBL]

status 1111 0000 (FOH) System exclusive Parameter Setup
ID # 0100 0011(43H) YAMAHA - Transmitted when parameter data is edited.
sub status 0000 nnnn(OnH) nnnn=device # *3
format # 0111 1110(7EH) Universal bulk dump status 1111 0000 (FOH) System exclusive
byte count 0000 0001(01H) header and data ID # 0100 0011 (43H) YAMAHA
0000 1010 (0aH) =138bytes sub status 0000 nnnn(OnH) nnnn=device # *3
header 0100 1100(4CH) *L* format # 0111 1100(7CH) Condition setup
0100 1101(4DH) "M byte count 0000 0000(00H) header and data
0010 0000(20H) " * 0001 0001(11RH) =17bytes
0010 0000(20H) ™ » header 0100 1100(4CH) "L"
0011 1000(38H) "8" 0100 1101(4DH) "M“
0011 0111(37H) "7+ 0010 0000(¢20H) " "
0011 0100(34H) "4» 0010 oooo(20H) " ¢
0011 0110(36H) "&" 0011 1000(38H) =8"
0101 0100 (54H) »T» Table data 0011 0111(37H) "7*
0000 0001(01H) bank #=1 0011 0100(34H) "4~
data Ommm  mmmn 1st byte *4 0011 0110(36H) ™6
Ormmm  mmrm 2nd byte 0101 0000 (50H) "P" ; Parameter
Iy change
Omram  mrenm 127th byte 0010 o000(20H) "™ ™
Ommm  mnmmm 128th byte version # Ovvv vvvv version # (integer)
check sum Oeee eeee *7 Oovvv vvvv version # (decimal fraction)
EOX 1111 0111 (F7H) End of exclusive data Oppp PPPP parameter #
0000 aaaa 1lst data *6
0000 bbbb 2nd data
0000 ccce 3rd data
» System Setup Bulk Data [SYS] 0000 dddd 4th data
check sum Oeee eeee *7
status 1111 0000 (FOH) System exclusive ECX 1111 0111 (F7H) End of exclusive
ID # 0100 0011 (43H) YAMAHA

sub status 0000 nnnn(OnH) nnnn=device # *3
format # 0111 1100(7CH) Universal bulk dump
byte count 0000 0000 (00H) header and data

0000 1111(OFH) =15bytes
header 0100 1100(4CH) "L"

0100 1101(4DH) "M"

0010 0000(20H) » ™

0010 0000(20H) ™

0011 1000(38H) "8"

0011 0111(37H) 7"

0011 0100(34H) "4

0011 0110(36H) "e“

0101 0011(53H) "S" ; System data

version # Ovvv vvvv version # (integer)
Ovvv vvvv version # (decimal fraction)
data 0ddd dddd Delay Unit data
0ddd dddd Peak Hold data
0ddd dddd MIDI Channel # data
check sum Oecee ecee *7
EOX 1111 0111 (F7H) End of exclusive
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3. Reception Conditions

MIDI OMNI
CH

Cc20

[CHANNEL MESSAGE]
——> PROGRAM CHANGE (CnH)

1—16

MIDIIN

O orFrF

4. Reception Data

4-1 Channel Information

The data received is the same as that described in
”Program Change” in the preceding "Transmission
Data® section.

4-2 System Information

Bulk Dump

« 1 Memory Bulk Data
The data received is the same as that described in
"1 Memory Bulk Data" in the preceding "Transmission
Data" section.

» All Memory (15) Bulk Data [MEM¥*]
The data received is the same as that described in
"All Memory (15) Bulk Data™ in the preceding
"Transmission Data"™ section.

*+ Program Change Table Bulk Data [PGM-TBL]
The data received is the same as that described in
"Program Change Table Bulk Data" in the preceding
"Transmission Data" section.

+ System Setup Bulk Data [SYS]
The data received is the same as that described in
"System Setup Bulk Data™ in the preceding
"Transmission Data® section.

* All Memory, Program Change Table, and System Setup
Bulk Data [ALL]
The data received is the same as that described in
"All Memory, Program Change Table, and System Setup
Bulk Data"™ in the preceding "Transmission Data"
section.

The data received 1s the same as that described in
"Parameter Setup" in the preceding "Transmission
Data" section. The parameters of the currently
selected program are changed accordingly when this
data is received.

[SYSTEM EXCLUSIVE MESSAGE]
> BULK DUMP (FOH, 43H, OnH)

———> BULK DUMP REQUEST (FOH, 43H, 2nH)

Bulk Dump Request

* Memory Data Bulk Dump Request
The data for the currently selected program is
transmitted when this data is received.

status 1111 0000 (FOH) System exclusive
ID # 0100 0011 (43H) YAMAHA
sub status 0010 nnnn(2nH) nnnn=device § *3
format # 0111 1110(7EH) Universal bulk dump
header 0100 1100(4CH) *L*

0100 1101(4DH) "M®

0010 0000 (20H) * ©

0010 0000(20H) ™ v

0011 1000(38H) "8"

0011 0111(374) "7¢

0011 0100(34H) "4+

0011 0110(36H) “e"

0100 1101(4pH) "M" ; 1 memory data

Ommm  rammm mmm mear=User ' s

memory # *4

EOX 1111 0111 (F7H) End of exclusive

* Program Change Table Bulk Dump Request
Bulk transmission of the program change table data
occurs when this data is received.

status 1111 0000 (FOH) System exclusive
ID # 0100 0011 (43H) YAMAHA
sub status 0010 nnnn (2nH) nnnn=device # *3
format # 0111 1110(7EH) Universal bulk dump
header 0100 1100(4CH) "L"

0100 1101(4DH) "M"

0010 0000(20H) ™ v

0010 o0o00(20H) ™ v

0011 1000(38H) =8¢

0011 0111 (37H) »7¢

0011 0100(34H) "4~

0011 0110(36H) "&“

0101 0100(54H) “T" ; Table data

0000 0001(01H) bank #=1
EOX 1111 0111 (F7H) End of exclusive
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* S

BN

*1
*2
*3
*4
*5

ystem Setup Data Bulk Dump Request
Bulk transmission of the system setup data occurs
when this data is received.

status 1111 0000 (FOH) System exclusive
ID # 0100 0011 (43H) YAMAHA
sub status 0010 nnnn(2nH) nnnn=device # *3
format # 0111 1110(7EH) Universal bulk dump
header 0100 1100 (4CH) "L"
0100 1101 (4DH) "M"
0010 0000(20H) ™ »
0010 qcoo(20H) "™ ™
0011 1000(38H) "8¢
0011 0111¢37H) "¢
0011 0100(34H) "4~
0011 0110(36H) "e" -
0101 0011 (53H) "s"™ ; Syetem data
)
)

"o

0010 0000 (20H

EOX 1111 0111 (F7H) End of exclusive
OTE
nnnn=0 (channel 1)~15(channel 16)

pPepprrp=0 (programl) ~127 (program 128)

nnnn=0 (device 1)~15(device 16)

mmmmmmmo=1 (MEM 1) ~15(MEM 15)

The upper and lower 4 bits of each byte are
separated and transmitted as 2 bytes.

For example, the byte "aaaa bbbb" are transmitted
as follows;

aaaa bbbb — 0000 aaaa
0000 bbbb

%6 l-byte and 2-byte data is separated into 4-bit

groups and transmitted as 4 bytes.
For example, the two bytes "aaaa bbbb cccc dddd"
are transmitted as follows:

aaaa bbbb -— 0000 aaaa
0000 bbbb
ccee dddd  — 0000 cecece
0000 dddd

The single byte "cccc dddd™ is transmitted as follows:

0000 0000
0000 0000
cecece dddd  —» 0000 ccce
0000 dddd

*7 "eeeeeee" is the two’s complement of the lower 7

bits of the sum of the header and data bytes.

*8 Parameter number

0 SLF
1
DELAY LY
2 HF
3 OFFSET
4 THRESHOLD
S LF RATIO
6 ATTACK
=
coMp RELEASE
8 THRESHOLD
2 HF RATIO
10 ATTACK
11 RELEASE
12 STACKING
13 EQ DISTANCE
14 ROOM CONDITION
15 GBAIN
16 PHASE
17 SLF LPF FREQUENCY
18 SLOPE
19 HPF FREQUENCY
20 SLOPE
21 GAIN
22 PHASE
23 FREQUENCY
LPF
24 SLOPE
25 LF FREQUENCY
HPF
26 SLOPE
21 FREQUENCY
28 PEQ GAIN
29 0
30 GAIN
31 PHASE
32 HF
HPF FREQUENCY
33 SLOPE
34 FREQUENCY
35 PEQ GAIN
36 Q
37 MUTE SLF
38 LF
39 HF




YAMAHA [ System Controller ] Date : 9/13, 1990

Model C20 MIDI Implementation Chart Version : 1.0
B e e e e e
: Transmitted : Recognized Remarks
Function :
T T T T T T e e — e B e it o e e - — — o e - - —
:Basic Default : 1 - 16, off : 1 - 16, off memorized
:Channel Changed : 1 - 18, off :1 - 16, off
T T e e e e e e e F e e ——— . — B R T e —
: Default X : OMNIoff/OMNIon : memorized
:Mode Messages : X T X :
: Altered HEE X EXEREREEXE XX TEEIE ¢
D e it e Fom e - - — d o -
:Note T X : X
Number True voice: #suszsssssrssss : X
e e it et o o - — F o e - ——
:Velocity Note ON : X D ¢
: Note OFF X T X
——————————————————— A e e
After Key's X D¢
Touch Ch's X T X
——————————————————— e e
Pitch Bender X DX
——————————————————— e e it e i R T T,
X D ¢
:Control
:Change
i fiandadbaba o e o e — e —— - — — — — o = -
:Prog 0 0 - 14 0 0 - 127 N
:Change : True # DO RERBEEEEEEREAEE :
e e e e e o i
System Exclusive o) e}
Pt it B g Fo o - e -
:System : Song Pos @ X D¢
: Song Sel : X D¢
:Common : Tune T X T X
e o Fo e R
:System :Clock P X T X
:Real Time :Commands: x T X
e e e e e o Fom e e o e
:Aux :Local ON/OFF X X
: :All Notes OFF: X P X
:Mes- :Active Sense X T X
X DX
——————————————————— B R e e e

:sages:Reset

:Notes: #1 = For program 1 - 128, memory #1 - #F is selected.

Mode 1 : OMNI ON, POLY Mode 2 : OMNI ON, MONO o : Yes g4
Mode 3 : OMNI OFF, POLY Mode 4 : OMNI OFF, MONO X : No
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C20

(1) DSPMic307) & (® DEQ2 (1c334)
output output
SYNC SYNC
(pin 44)
S00 SO0
{(pin 20) {pin 15)
SO1
@ 1C322 ® DAC input
input
SYNC SYNC
pin 9 IC108-pin 7
® DEQ2 c323) | @ Shift
input Register 1/0
SYNC SYNC
SI0 .
(pin 13) IC106-pin 1 [
o 141 | 1C105-pin 13
@ {gEtoztuczzm 7 = D-EF 1/O
utpu ;
SYNC SYNC
SO0 =
{pin 15) IC122-pin 2 §
SO1
{pin 16) IC122-pin 9
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c20 f

SYSTEM CONTROLLER

PARTS LIST

BICONTENTS (B%)

OVERALL ASSEMBLY (":ﬁ%ﬂl‘[) ............................................. 1
REAR ASSEMBLY (!} 7Ass’y) ................................................ 3
POWER SUPPLY ASSEMBLY (%5EASS’_\/> ................................. 4
PANEL ASSEMBLY (/\"*)l,Ass’y) .......................................... 5
PUSH BUTTON ASSEMBLY (7' & 23RS o Assly)  roeeeeeeeseeeees 6
ELECTRICAL PARTS (%ﬁgl’g%) ............................................. 7

Note) DESTINATION ABBREVIATIONS

J :Japanese model A : Australian model
U : U.S. model E : European model

C : Canadian model D : German model

X : General model B : British model

M : South African model I : Indonesian model
H : North European model
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E OVERALL ASSEMBLY (#8#H3L)




C20

ﬁgf' Part No: Description i Remarks Sy
Overall Assembly 2 i VA €20
10 (VI470200 |[Bottom Cover b SN s BV A SR 08
20 [CB037120 [Foot ANY & 4pes 01
30 |V1470500 |[Sub Panel L2 A A S 7 05
40 Rear Assembly Yy P Ass'y
45 [VI577700 |[Isolation Sheet wE Y- b 04
50 [ED330086 |Bind Head Screw 3.0X 8 FCH3BL RAYFiphzxY 4pcs 01
51 |[ED330066 {Bind Head Screw 3.0x 6 FCM3BL R4y FhxY 3pcs 01
52 [EV413036 {Toothed Lock Washer A ¢ 3.0 FCH3IBL | E &N BB Tpcs 01
60 Power Supply Assenmbly BIE Ass'y
70 1ED330086 [Bind Head Screw 3.0X 8 FCH3BL NAYFEPMNZTY 3pcs 01
71 [EV413036 [Toothed Lock Washer A #3.0 FCH3BL SR EBL 3pcs 01
80 |VI575000 |LCD Assembly 16X 2 LCD Ass'y 17
90 (VI578900 {Circuit Board KY(1/2,2/2) KYY¥—» 11
100 JVIS79000 {Circuit Board NT MT Y — b 14
T10 Stacked Wire 51004851004 7P |8 H 2 8
120 Panel Assembly N &N Ass'y
130 |[ED330086 |Bind Head Screw 3.0xX 8 FCH3BL NAY K2 2pcs 01
131 |EV413036 [Toothed Lock Washer A $3.0 FCM3BL [ mE& WK 2pcs 01
140 [VF888700 |Push Rod Ty ¥anw K POWER 02
150 [VF888400 Knob AY <23 INPUT 02
160 |[VK301200 {Top Cover by T hHN—
170 1ED330086 {Bind Head Screvw 3.0%x 8 FCH3BL PARE IV S AN Tpcs 01
171 |[EV4A13036 |Toothed Lock Washer A ¢ 3.0 FCH3BL @& RN E M Tpcs 01
200 |CB069250 ICord Clamper BK-1 N )] 3pcs 01
210 [EB330066 [Flat Head Screw 3.0X 6 FCM3BL m 5 v 3pcs 01
220 Cord Clamper L=160 FR L 1pec.
230 [VG893300 Partition L N—=F 4 2 av(K) 01
240 1VGBA3400 |Partition S N—3F 4 a v (/h) 01
250 Isolation Sheet gy — b C only
260 |[EV410076 |Toothed Lock Washer A ¢ 7.0 ZHC2Y B EERER Irc. 01
270 |ES200180 {Hexagonal HNut ¢ 7.0 ZHC2BL BEASATSTy b lprc. 01
280 Label - FEEBESAXNV B only

# New Parts ($rH158&)

F2 ! Japan only 2




c20

Cc20

BREAR ASSEMBLY (! 7Ass’y)

Ref.

No Part No. Description 05 % Remarks S22
Rear Assenmbly Y P Ass'y c20
® 10|VK280600 |Rear Panel Uy PN ZRN 13
% 20 {VK116500Circuit Board AD ADY— b
30|ED330086{Bind Head Screw 3.0%x 8 FCHM3BL nNAY FihzD 3pes 01
311EV413036 |Toothed Lock Washer A 3.0 FCM3BL |t IS N ER 3pcs 01
* 40 1VK194000|Circuit Board N SW¥—+»
50{ED330086 [Bind Head Screw 3.0x 8 FCM3BL RAY KiphzxY 8pcs 01
51]EVA13036|Toothed Lock Washer A 3.0 FCH3BL (Bt E&EWNEN 8pcs 01

3 * New Parts ($r#i28&) 524 @ Japan only
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Cc20 |

EIPOWER SUPPLY ASSEMBLY (EiFAss’y)

ﬁgf.' Part No. Description ma 8 Remarks S
Power Supply Assenmbly TIE Ass'y €20

101VK282100|Panel, Power Supply BHE N RN J
101VK282200 |Panel, Power Supply BE N XN u,C
10{VK282300|Panel, Power Supply BHENZD H,B
20{VI337400|Pover Supply Unit BE2-w9 b J 18
201VI337500{Power Supply Unit BB 2w b 1 18
20{VI337600|Povwer Supply Unit BHE2=v b C 19
20/VI337700|Povwer Supply Unit BE2=v b H,B 21
301ED330086{Bind Head Screw 3.0x 8 FCHM3BL NAYFphry 3pes 01
31]/EV413036|Toothed Lock Washer A $3.0 FCU3BL BB EE & N B 3pes 01
40]VD279200|AC Cord 7A 2.5nm ®hHa— F J 04
40{VD654200fAC Cord 104 2.44m BHFEI—F U,C 05
40{VD279800}AC Cord 6A 2.5nm BHEa2—F H 08
A0 VHB890200}AC Cord 10A 2.5nm BHEFE 22— F B 09
50| GE300770|Ferrite Ring FR25/15/12-2000{ 7 = 5 A4 b U v & 08
60| CB835590|Band Relief THS-20 NYUTFTHEHZEE 01
70]CB069250{Cord Clamper BK-1 HHk 01
80{LA0O03690Lug Terminal Earth > U W F U,C,H,B only 01
90{ED340066{Bind Head Screw 4.0x 6 FCH3BL NAY FEhxry U,C,H,B only 01
100 Earth Mark P AR H,B only

110 Solder ¥ H

1201 VD705000fCord Strain Relief SR-5KN-4 2—F 2 by N - 4,C only 02
130]CB032840|Cord Strain Relief SR-5H-4 23— KR bk wyt— H,B only 01

* New Parts ({#5&H) . S»% . Japan only 4
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C20

EPANEL ASSEMBLY (/XX JLAssy)

I%?)f.' Part NG. Description w8 R Remarks et
Panel Assembly N E I Ass'y €20
* 10 {VK280000 {Panel N Z
20 {VF888600 |Escutcheon, PSW IAS/AS EETAS S EREN] 01
® 30 |VK280100 |Cover, MHeter A =& —Hh N—
40 Push Button Assembly <> Ty aHHE Y Ass'y
50 Push Button Assembly <4> Ty v aK Y Ass'y
60 Push Button Assembly 2> T v a2y Ass'y
70 Push Button Assenmbly 4> Ty oK AR Y Ass'y
80 Adhesive BEHEH

3 % New Parts (SH8852) 5y% . Japan only
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C20

EPUSH BUTTON ASSEMBLY (7> 2K »Ass’y)

ﬁgf' Part No. Description 58 a8 Remarks Sy
(A) Push Button Assenmbly <6> Ty aREKREY Ass'y c20
10|VI355300|Escutcheon <B6> T RAhy Pay 02
201 VK280700|Push Button with Lens DELAY Ty aHEY
301 VK281100{Push Button with lLens COMP Ty aRHEY
401VK281200iPush Button with Lens EQ TwvYaHEYy
50|/ VK280800|Push Button with Lens SLF Ty o K&y
60{VK280900|Push Button with Lens LF Ty Va2 HEREY
70| VK281000]Push Button with Lens iHF TV aKEY
(B) Push Button Assembly <4> Ty vaKEYAss'y
10{VF890100{Escutcheon <4> T AhyvaYy 01
201 VK281300{Push Button CURSOR « Ty Y aKEY
30/ VK281400{Push Button T Ty aKay
40| VK281500|Push Button 4 Ty Yo K&y
50} VK281600|Push Button CURSOR - TovYaHEY
(c) Push Button Assembly (2> T w Y aHEY Ass'y
10{VI355400{Escutcheon (2> T ANy Y aYy 02
20[VK281700|Push Button with Lens UTILITI Ty Yo KEY
30|/ VK2818001Push Button with Lens NUTE RS
(Nn) Push Button Assembly <4> Ty Y aFKH Y Ass'y
10{ VF890100{Escutcheon <A> T 2Ahy Pay 01
20 VK281900|Push Button STORE Ty aFEEr Y
30| VK281400!{Push Button i T aXKEEY
40f VK282000]|Push Button RECALL Ty a KRy
50 VK281500|Push Button NE Ty Y KRy

* New Parts (F3855) % . Japan only 6
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EIELECTRICAL PARTS(EX#&H)

ngf' Part No. Description 3R R Remarks S0

% VK116500|Circuit Board AD ADY—Fh C20

* VK194000{Circuit Board RY'R SW¥Y—F
VI578900{Circuit Board KY KYY—+¢ 11
V1579000 Circuit Board UT MTY— % 14
Y1337400|Povwer Supply Unit BfEa2-w b J 18
VI337500|Pover Supply Unit BHFE 2= b U 18
Y1337600{Povwer Supply Unit BHE2=w b C 19
VI337700|Povwer Supply Unit BE2=w b H.,B 21

* VK116500iCircuit Board AD AD¥— 1}
XD853A001 IC NIMTB15FA I C REGULATOR 03
XD854A00( IC NJHTQ15FA IC REGULATOR 03
Xi945A00( IC H5278L05 1cC 5V 100mA 01
XG946A001 IC H5279L05 1C -5V 100mA 02
161025001 IC NEBH32P 1C OP AMP. 06
XA013001(1IC M5238P IC 0P AMP, 04
16031000} IC NJH2903 I1C COMPARATOR 05
16116200} 1C PSTH18B~2 1C SYSTEM RESET 04
XC561001]1C LP20CYBS I C ACTIVE LPF 08
1R000250([IC SH7AHCO2N 1C NOR 03
16142250} IC SHT4HCUOA4N IC INVERTER 01
IR000450 IC SH74HCO4N I1C INVERTER 03
TRO00850] IC SHN7T4HCO8H 1C AND 03
1R001450} IC SN74HC14N I1C INVERTER 05
1R003250] IC SH7T4HC32H I.C OR 03
IR007450|IC SNTAHCTAN 1C D-FF 04
IR013950] IC SHNT4HC139HN I C DECODER 2-4 05
1R016350} IC SH7TAHC1I63N 1C COUNTER 03
IRO16650] IC SH7T4HC166H 1C SHIFT REGISTER |03
IR017450]1C SN74HC174N 1.C D-FF Q5
[R027350] IC SH74HC273N I C D-FF OCTAL 05
IR036750IC SNTAHC36TH 1C BUS DRIVER 06
1G147300} IC HD63BHOP 1C ACIA 09
X¥D24500111C HD63BO3YP-H I C CPU 08
XC35400111C YH3818 1 C DSPM 15
XE798A00]1C Y¥3934 1C PHNU2 12
XE788A00( IC YH6104 I1C DEQ2 11
XG804A00] IC PCHEBIPJ 1C DAC 06
XG898A00]1C AK5327-VP IC AD CONVERTER 19
XF981A0011C H5KA464AP-10 1C DRAM 256K 08
XG517A0011C LC3664RL-12 1C SRAM 64K 08
XG962A001 IC TBP281,22K-00 1C BPROM 07

P XT1435000]( IC NSC 1C EPROM
VG181900|Photo Coupler PC-900V 723 bATD - 03
TAO67310|Transistor 23A673A C,D P YI AR — 01
TA101521|Transistor 25A1015 Y ST RAH— 01
JC121310{Transistor 28C1213A C,D S YU R 01
1181520 |Transistor 25C1815 Y PSSV AH— 01
6138700 Transistor Array TH62506P PSSV AR-P VA 03
VF074800!Transistor Array BAG212 ST AR P A 05
VB481900|Diode 11ES4 & A4 4 —F 01
IF003450|Diode 185133 A4 A —F 01
1F005600(Zener Diode RD5.6EB2 5.6V Wt —&A4F—F 01
IF010670|Zener Diode MTZ4.7C 4.7V VWt~ A F—-F 01
YA024800!Trimmer Potentiometer B1OK_EVH W[ e 02
HT560100|Trimmer Potentiometer B100K 3P 332 ¢ E E KB 05
12004730 Resistor Array RMLS8 J 103 BHr VA 02
VA822600|Resistor Array RHLS4 J 103 P LA 01
H1209990(Solid Resistor 10MQ 1/4¥ K VY w FIE#R 01
VC819600|Metal Film Resistor 759 1/6W _F & B %I 4 01
V(821600 |Hetal Film Resistor 4302 1/6¥ F & B # IR 01
V(822400 Hetal Film Resistor 910Q 1/6% F S&EBRIER 01
V(822500 |Metal Film Resistor 1KQ 1/6W F EEBMBIEN 01
V(822900 |Hetal Film Resistor 1.56Q@ 1/6¥ F &REHBIER 01
V(823200 |Metal Film Resistor 2KQ 1/6W F & B B 53 K4 01
V(823400 |Hetal Film Resistor 2.4XKQ 1/6¥ F & B B 01
VC823T700jHetal Film Resistor 3.3kQ 1/8¥ F EEBHBIER 01
V(824000 |Metal Film Resistor 4.3kQ 1/6W F & BB EBIER 01
VC824600 | Hetal Film Resistor 7.5k 1/6¥ F SREPBBEENR 01
V(824700 Metal Film Resistor 8.26Q 1/6W F & B IR RN 01
YC824900Hetal Film Resistor 10KQ 1/6¥ F & B # K it 01
V(825100 {Metal Film Resistor 12kQ 1/6¥ F & B e EIER 01
V(825400 | Hetal Film Resistor 16KQ 1/6¥ F &EBmBBEN 01
V(825700 |Hetal Film Resistor 22KQ 1/6W F & aRIE R 01
VC825800|Metal Film Resistor 24KQ 1/6% F &3 K B 01
VC825900|Metal Film Resistor 276Q 1/6¥W F & BB EIER 01
V(826900 Metal Film Resistor 68KQ 1/8W F & BB 01
VC828000 Hetal Film Resistor 200KQ 1/6¥W F EBERIEN 01
V(828900 Hetal Film Resistor ATOKQ 1/6W F EEBRER 01

7 % New Parts (H3E58) Fv% > Japan only
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ng' Part No. Description B85 Remarks S
V(773700 Metal Oxide Film Resistor [150Q 2V J BMLEBHEREER 0t
FZ004100|Semiconductive Cera. Cap. [0.1u 16V M Y &Iy 01
VA762200|Monolithic Cera. Cap. 0.1u 25V Z MEELS 2V 01
¥D534400| Monolithic Cera. Cap. 1.5 25V L BEeS Y 01
UJ828470|Electrolytic Cap. A70 4 10V yIay 01
VB835000{Coil FL5R200QNT e B 20 u H 01
FZOOBQTO|EHI Filter LS MT Y223KB LC74 % ——EMI 02
VH227800|EMI Filter NFV610-655T2A LC7 4% —EMII!|50HHzZ 03
QU004800|Ceramic Resonator 4MH CSA4.00MG tI9Iv IR T 03
VJ574400] Quartz Crystal Unit 12. 840 AT-49 KBEES T 04
VI575400{Slide Switch SSsui2 273 A4 KA wF HODE 02
KC001900| Relay DC12V RY12¥ DR VIR 07
V1443700 XLB Connector XLB~-3-31PCV YT vuwd IRPUT 07
VI579600| XLB Connector XLB-3-32PCV ¥y )V Ivw QUTPUT (HF,LF,SL{ 06
VF3422001DIN Jack 5P SK0266X 2 DINY vy w2 HIDICIN,OQUT) 03
VIS76000|(D-SUB Connector DELC-JOSAF-10L9|D-SUB 2 x 2 % — | 9P REWOTE 05
VE338400{Lithium Battery SONY/CR2032 UFaw LB 03
VI579500|{Holder, XLB Connector e VvER 03
BA808520|Heat Sink T220H 25L E—-r0 P for REG.IC(2pcs| 03
VB438700| Angle Bracket, Earth - RAEHR 01
VJ579700(Spacer CLKZAX—%— for 0.Crystal
ED330086iBind Hlead Screw 3.0x 8 FCM3BL NAYFhxr for REG.IC(2pcs| 01
EV413036|Toothed Lock Washer A ¢ 3.0 FCM3BL |#{TH& W& for REG.IC(2pecs{ 01
VK194000|Circuit Board S¥ SWY— b
VC833600|Metal Film Resistor 430Q 1/6¥ F & B HEIER
V(836100 | Hetal Film Resistor 2kQ 1/6V F & BB RIEH
V(836200 Hetal Film Resistor 2.26Q 1/6V F & EHEIER
VG502300|Slide Switch SSsuti2 25 A4 F 24 0»F HF ATT(0dB/-8dB|02
¥K249300iSwitch Bracket 24 v FEH 09
VI578900(Circuit Board KY KY>—F% 11
17003450 [ Diode 155133 A F—F 01
VG149G0O|LED GL1HD212 RE LED Key's LEDs{(8pecs| 01
VA757600{Variable Resistor A10K EWH-14A- 0 —% Y —: Y a—L|INPUT level 03
VB7989000[Push Switch EVQ-0SLO4H Tw T o A A4 wF Funct.keys(16pc| 01
VI579000iCircuit Board HT MTY— b 14
VAO3Q100|LED Display SX-25J LEDY « 22701 A LLevel meter (4pc| 06
VIS575100ILED Display LN516RK LEDF 1«71 A MODE indicator |05
VIBG72001LED Display SX-25Y GR LEDY « 27 14 HEHORY 05
Vi337400({Power Supply Unit BE 2z v b J 18
VI337500|Power Supply Unit BFE 2= b i 18
V1337600{Power Supply Unit BHEa2=-w b C 19
VI337700|Power Supply Unit BH 22w b H,B 21
1X802360]| IC 1 PC1093d I C REGULATOR 03
JK0O00480|Photo Coupler PC817 TaxbhTS5— J,u,C 03
[K000490|Photo Coupler PC511 Za bhTT - H,B 05
[X552940 Transistor 25C2655 P YT AR~ 01
IX803780FET 23K11563 FET J,u,C 04
IX802380]FET 25K513 FET H.B 08
[F000040{Diode 1SS1555 & 4 F— F J.Uu.,C 01
IF001380|Diode 15584 & A4 4 — K 01
1H001530}Diode 11DQ06 ¥AA—F 08
1X802390|Diode 10DF6 & A F—F 02
1X802410Diode 31D004 A4 A —FK 03
1F006500]Zener Diode RD12E Vrxrt—&A4F—F 01
1X553160Diode Stack S1WB40 A A—-F XYY J,U,C 03
1X553900iDiode Stack S1WB6O A A —~F A2 9D H,B 04
HV456820{Flame Proof C. Resistor 15Q 1/4% FBEE D — K Vi 01
V455470 Flame Proof C. Resistor 47002 1/4¥ FRAH —F Y EFR J,u.C 01
HJ355560|Flame Proof C. Resistor 5600 1/4¥ AR H— K v ER H.B 01
HX801380|Flame Proof (. Resistor 5.1KQ 1/4W TR —H Y ER H.B 01
HV456820|Flame Proof (. Resistor 8.20Q 1/4W TR H — Y ER 01
IX804130[Hetal Oxide Film Resistor [828 1/2¥ BiILEERHRERN 01
HLL313270{Hetal Oxide Film Resistor [2.7Q 1V BMLtEBEREEHR H.B 01
H1.318100|Hetal Oxide Film Resistor |100KQ 1V Bt BB ER 01
H1.313100|Metal Oxide Film Resistor {1Q 1W¥ B E s EIER J,U,C 01
11.324820| Hetal Oxide Film Resistor [820 2V BASEHEEKR J,u,c 01
M325150 | Hetal Oxide Film Resistor [150Q 2V BiLEsEEREER H.B 01
H1.327330{Metal Oxide Film Resistor [33KQ 2V B b & % B % K B J,u,c 01
HL327680 |Metal Oxide Film Resistor |68KQ 2V MEaE®EIRR H,B 01
HL.328100|Hetal Oxide Film Resistor [100KQ 2VW BMiLtecBERBER 01
HX801450[Hetal Oxide Film Resistor |6.8Q 3V BiLlLesRBHIEER J,U,H,B 01
MX801300|Fuse Kesistor 6§.8Q 5V o~ XER C 03
HX801400|{Trimmer Potentiometer RVFO8P BIK ®E R R 01
FG744100|Ceramic Cap. 0.01u 50V Z 5 ay 01
FX800550|Ceramic Cap. 1000P 250V tZay 01

= New Parts (33R50&)

4 Japan only




C20

ﬁgf' Part No. Description B &8 Remarks Sy
FX551060|Ceranic Cap. 2200P 250V oy H.B 03
FI1324100|Ceramic Cap. 0.01lup 250V DE (&35 a v 01
FX800230|{Ceranic Cap. 100P 1KV 5 ay J,u.C 01
FX8006560|Ceramic Cap. 68P 2KV s ay H,B 01
FC364220| Mylar Cap. 0.022 4 50V K RAS—ay 02
UAG55220| Mylar Cap. 0.22u1 50V J AT — Y 02
FZ000680| Hetallized Hylar Cap. 0.1u 250V MM2 v 02
FX550550| Electrolytic Cap. 1000 10V rxav 02
UJ448330|Electrolytic Cap. 330 25V H rzav 02
FX800240 | Electrolytic Cap. 100 200V Fy3xay J,0,C 04
FZ006800] Electrolytic Cap. A7 400V 3 ay H,B 05
GX800080| Choke Coil NFR6UALI03 10mHl | F 2 — D a4 )b 05
GX800090| Choke Coil NFR5E203A 20mll | F a2 — 2 a2 4 W J,u,¢C 06
GX801480|Choke Coil LUMR3403 Fa—oaA4l H.B 05
GX802450! Choke Coil FLOHATOK-30 Fa—r2aA4l 03
GX801060|Choke Coil FL11Z180K-35 F a—2a-AI 03
KX800440| Power Switch ESB8213V NI — 249 F J 03
KX802550] Power Switch H-3-1 N7 — 24w F u,c 03
KX802560| Pover Switch MM-13-1 N — A F H,B 03
LX800920} Fuse T 1.5A 250V a2 —X J 01
.X800930| Fuse 2h 250V ST4 Ea—X u.c 02
.X800940] Fuse 1.254 250V EAK | & 2 — X H,B 02
1.LB201880] Fuse liolder PC-FH1 Ea— XK~ 01
GX802460| Power Transformer TUMOTT7A BRIV J.u.C 08
GX800810{ Povwer Transformer THAO25 BEFISVR H,B 09
CX802990(Switch Panel YG-4030-009 2ZAwF NN 01
EA030066] Pan Head Screw 3.0X 6 ZMC2Y AR N ] for SW.panel (2p]| 01
EA030086] Pan Hlead Screw 3.0x 8 ZMC2Y F Ry for FET(1pe.) 01
EV300036| Spring Washer ¢ 3.0 ZHC2Y AR 3pcs 01
EV200036} Flat Washer ¢ 3.0 ZMC2Y R & 3pcs 01
VI575000] LCD Assembly 16X2 LCD Ass'y 17
VH203400] LCD LH16X221 WETF « 27 VLA 18
VN279200| AC Cord 7A 2.5m BHFa—F 04
VD654200] AC Cord 10A 2.44n B~ F i,C 05
Vn279800] AC Cord 6A 2.5nm BHE21—-F 08
Viigg0200] AC Cord 10A 2.5m BRI — K 09

* New Parts ($178884%)
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