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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 departments 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 ma kun foretages af en sagkyndig, og som beskrevet i servicemanualen.
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EISPECIFICATIONS

DEQ7

ELECTRICAL CHARACTERISTICS

Freqg. Response
Dynamic Range
Harmonic Distortion

20 Hz—20 kHz
86 dB
0.03% max. @ 1 kHz

INPUT
Number of Channels
Nominal Level
Iimpedance
Level Control
Level Monitor

Balanced x 2 (XLR type)
+4 dBm/—20 dBm

10 k-ohms

Rotary, continuous
8-segment LED

DIGITAL
Number of Channels
Sampling Freq.
Quantization

2
44.1 kHz
16 bits

Digital 1/0 Yamaha-format digital
input x 1
Yamaha-format digital
output x 1
OUTPUT

Number of Channels
Nominal Level

Balanced x 2 (XLR type)
+4 dBm/- 20 dBm

Impedance 600 ohms
MEMORY
Presets (ROM) 1—30

User Memory (RAM)

31—90 (Battery Backup)

MIDI CONTROL

Memory selection {1—90)
by MID! program change
number.

MIDI foot control message
controls filter sweep in
programs 9 and 10.

Bulk dump & receéive.

FRONT PANEL
Keys

Jacks
Display

PARAMETER, DELAY/
LEVEL, DATA INCREMENT,
DATA DECREMENT,
STORE, RECALL, MEMORY
INCREMENT, MEMORY
DECREMENT, UTILITY,
PROTECT ON/OFF,
BYPASS

FOOT CONTROL, BYPASS
16 char. x 2 line backlit LCD
2-digit 7-segment LED

REAR PANEL
INPUT/OUTPUT Jacks

Level Selectors

MIDI Terminals

INPUTL, INPUTR, OUTPUT

L, OUTPUT R, DIGITAL IN,

DIGITAL OUT

INPUT LEVEL (+4 dB/-20
dB),

OUTPUT LEVEL (+4 dB/
— 20 dB)

IN, OUT

GENERAL
Power Supply

Dimensions
(WxHxD}

Weight

U.S & Canada: 120 VAC,
30w

General Model: 220—240
VAC, 30W

480 x45.2x 285 mm

(18-7/8""x1-3/4"" x
11-1/4"")

3.7 kg (8.2 Ibs})

*0dB = 0.775 Vr.m.s.
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EIPANEL LAYOUT
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EBLOCK DIAGRAM
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ECIRCUIT BOARD LAYOUT & WIRING
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EILSI DATA TABLE

©HDG303RP (IGO93500) CPU

DEQ7

:":_' Name {1/O Funktion :;': Name | 1/0 Function
1 Vsg Ground 21 Vce +5V

2 | XTAL | 1 }Clock 22 | A18 | O

3 [EXTAL| | . 23 | A14 |O

4 | NMi I Non-maskable Interrupt 24 | A13 8

5 | IRQ1 | Interrupt Request 25 | A12

6 |RESET| | | Reset 26 | A11 | O | Addressbus

7 | STBY | Stand-by mode Signal 27 | A10 0

8 | P20 i/0 28 A9 o}

9| P21 /0 29 | A8 o

10| P22 ji/0 Port 30 |D7/A7 | 1/0

1] P23 |0 31 |{D6/A6 | 1/0

12 P24 1/0 32 |D5/A5 | 1/0

13 [AO/P1011/0 33 |D4/A4 :;8

14 [A1/P11]1/0 34 |D3/A3

15 |A2/P12|1/0 35 |D2/a2 | 170 | [ (Date bus /) Address bus
16 [A3/P13]1/0 36 D1/A1 | 1/0

17 |a4/P1a | (yo | [ Address bus (/ Port) 37 |Do/A0 | 1/0

18 |AB/P156|1/0 38 RW | O Read/Write control
19 [A6/P16]1/0 39 AS o} Address strobe

20 |A7/P17{1/0 40 E | O | Enable

© HDB350P (1G132700) Asynchronous Communications Interface Adapter

K"g. Name 1/0 Function z’(’; Name /0 Function
1 Vss DC supply OV 13 RIW ! Read/Write
2 Rx Dats | Receive data 14 E 1 Enable
3 Rx CLK ! Receive clock 15 D7 110
4 T)E_CL‘K o] Transmit clock 16 D6 110
5 RTS 1/0 Request to send 17 05 170
6 Tx Data 0] Transmit data 18 D4 110
7 IRQ I Interrupt request 19 D3 1o | |Data bus
8 CSo 1 20 D2 110
9 Ccsz2 | } Chip select 21 D1 170
10 Cst | 22 [8]4] 10
11 RS i Resist select 23 DCD [ Data carrier detect
12 Vee DC supply 24 CTS i Clear to send
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e YM3804 (IT380400) Digital Signal Processor

Pin No.| Name 110 Function Pin No.| Name |1/0 Function
1 MDAT15 | 1.0 ) 64 VSS Ground
2 | MDAT14 | 1.O 63 | MDAT16 | 1.0 | ]
3 MDAT13 | 1.O 62 MDAT17 | 1.O
4 MDAT12 | 1L.O ) 61 MDAT18 | 1.O
5 MDAT11 | I.O 60 MDAT19 | 1.O Data b
> U
6 | MDAT10]|1.0 50 | MDAT20 | 1.0 | [ o 2P®
7 MDATS | 1.0 58 MDAT21 | LLO
8 MDAT8 | 1.0 57 MDAT22 | 1.O
> Data bus
9 MDAT7 | .0 56 MDAT23 | 1.O
10 MDAT6 | 1.0 55 MODO o)
11 MDATS5 | 1.O 54 MOD1 ]
12 MDAT4 1.0 53 MOD2 |
13 MDAT3 | 1.0 52 MOD3 1 L MOD data input terminal
nput term
14 |MDAT2 |10 51 | MoD4 | | ata input termina
15 MDAT1 1.0 50 MOD5 |
16 MDATO | I.O 49 MODG6 I
17 sl I ) ) 48 MOD?7 I
Serial data input terminal — .
18 S0 | 47 IC | Initial clear
19 SO1 0 . ) 46 CE | | Chip enable
Serial data output terminal . .
20 SO0 0 45 CLK ] Master clock input terminal
21 XMD l Select internal ACIA synchroni- 44 SYNC ] Input for generating SYNC signals
zation mode internally
22 XCLK | Time-out output terminal 43 TESTH1 1 Terminal for internal test. To
23 T0 O | Time-out output terminal 42 TESTR | 1 enter test mode, connect to GND.
- When in use, VDD.
24 CRS | CD counter reset a1 MADRO | O
25 cDO 0O | CD data output terminal 40 MADR1T | O
26 CcDi | CD data input terminal 39 MADR2 | O
27 T™I O | Unconditionally outputs the 15th | 38 MADR3 | O I
bit of the Address Shift Register Address bus
28 REF O | Three-state. Memory which needs 37 MADR4 | O
refreshing.
29 OE O | Threestate. Connect to memory 36 MADRDS | O
OE.
30 WE O | Three-state. Memory read/write 35 MADR6 | O
signal.
31 CAS O | Threesstate. DRAM control 34 MADR7 | O |
32 RAS O | Three-state. signal 33 vDD Power supply 5V




e PCMb4HP (XA566001) Digital to Analog Converter

DEQ7

EI‘:. Name | I/O Function :l': Name }1/0 Function
1 | Vpot Not used 15 | DA3 Bit 13
2 | DA15 Bit 1 (MSB) 16 | DA2 Bit 14
3 | DA14 Bit 2 17 | DA1 Bit 156
4 NC Not used 18 | DAO Bit 16 (LSB)
5 | DA13 Bit 3 19 VO Voltage Output
6 | DA12 Bit 4 20 | FBR Not used
7 | DA11 B!t 5 21 | SUM Summing Junction
8 | DA10 Bit 6 22 | COM Common
9 | DA9 B!t 7 23 10 Current Output
10 | DAS Bit 8 24 NC Not Used
11 | DA7 Bit 9 25 |B.OFFSET Off set
12 | DA6 Bit 10 26 | +Vce +15V
13 | DAS Bit 11 27 |MSB Adj Not used
14 | DA4 Bit 12 28 | —Vee —~15v
©YM3020(XA860001) DAC
Pin . Pin E .
No.| Name | 1/0 Function No. | Name | /0 unction
1 CH1 O | Sample and hold analog SW output 9 |Vss Ground
{ch1) 10 |RBH | } Bias R
2 |SMP1 | | | Sample and hold (ch1) 11 |RBL | 1as
3 |SMP2 | | | Sample and hold (ch2) 12 |MP I | 1/2 VD bias {Middie point)
4 |SD | | Serial data input 13 |To Buff| O | Analog output
5 | Form | Inputform select 14 |CcOM [ | Ch1 and Ch2 analog SW common
Select (1:binary 0:2's complement) input
6 | Vss Ground 15 |ICL Initial clear
7 | CLOCK| | Clock for shift register and timing 16 | CH?2 O | Sample and hold analog SW output
generator (ch2)
8 | Voo Power supply
©YM3608 (XA895001) Digital Equalizer
z‘; Name |1/0 Function Z': Name |1/0 Function
1 Vvdd 1 +5V 12 Vss I Earth (Ground)
2 XMD i Alteration of Sync. {=+5V) or Asynch.| 13, 14 | Si0, S!1 | INPUT for Serial data signal
(=0V) for CDI input terminal (Synch: | 15, 16 |S00, DO1]| O OUTPUT for Serial data signal
1:1), Asynch: 16:1) 17 OVF (o} Detector for OVER Flow
3 CRS I Initialized Serial Control Interface 18 TEST I For test. Normally connecting to +5V
4 CDI | Inputs of u PGM, Para, Ser. Cont. 19 c2 (0] Output is delayed Data of 2nd bit of
Data of Control Reg. P. Reg. by 1 bit.
5 cDO (o] Outputs of 4 PGM, Para, Ser Cont. 20 Cc1 O Output is delayed Data of 1st bit of
Data of Control Reg. P. Reg. by 1 bit.
6 XCLK I in/Out clock for CDI & CDO 21 Cco (o] QOutput is delayed Data of 0 bit of
7 TRG | Determins transmit timming of PARA. P. Reg. by 1 bit.
to Para. Reg. from T BFR. 22 CEMD 1 +5V: It's necessory to input 2 Byte
8 ESL | Timming determination of data for for CE to CDI
External at Ext. Shift CLK 0V: It needs not to have a data for CE
9 ELD I Timming determination of data for — to CDI
\ Inner at Ext, Shift CLK 23 IC | Initialized for DEQ
10 ECLK ] Input Shift CLK of IN/OUT SR at Ext| 24 Sync 1 Synchro. signal for system
Shift CLK
11 CLK | System Clock
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@ YM3901 (XC282001) ADA

gi: Name |1/0 Function Kl';' Name |1/0 Function
11 MCLK | 1 System clock 33| DA1 0 Outputs Parallel data 1 to DAC
2| SYNC | 1 Input of system synch. signal 34| DA2 0 Outputs Parallel data 2 to DAC
3| SYO | O | Output of system synch. signal 35| DA3 0 Outputs Parallel data 3 to DAC
41 REST | | System reset signal, except Ran. | 36 | DA4 | O | Outputs Parallel data 4 to DAC
gen. 37 DAL O | Outputs Parallel data 5 to DAC
51 DRST | | Reset signal for Randam 38 | DAS6 O | Outputs Parallel data 6 to DAC
generator 39| DA7 0 Qutputs Parallel data 7 to DAC
6 [IMODEO] 40| DA8 | O | Outputs Parallel data 8 to DAC
7 IMODE1| | Selecting system mode 411 GND | Ground (Earth) Terminal
8 |MODE2] " | 42} DA9 O | Outputs Parallel data 9 to DAC
9| DICO | Mode selection for Diser 43 | DA10 | O | Outputs Parallel data 10 to DAC
10| GND | Ground (Earth) Terminal 44 | DA11 | O Outputs Parallel data 11 to DAC
111 DIC1 i Mode selection for Diser 45| DA12 | O Outputs Parallel data 12 to DAC
12 DN ! Selection of ser. data format 46 | DA13 | O Outputs Parallel data 13 to DAC
{DSP/Normal) 47 | DA14 | O Outputs Parallel data 14 to DAC
13 D | For test, external synch. control |48 | DA15 | O Outputs Parallel data 15 (MSB)
141 TNC | Selection of ser. Input data mode to DAC
at MODEOQor 3 49| CPIN | Inputs the output signal of
(Time sharm%/NOT comparator, at successive
15{ DLYO | } Selecnon of Phase lag value for . approximation
1? DLY1 | DIN 1, 50 | ADCK Inner succcegséve comparating
1 DIN1 | register CLOCK
18| DIN2 | | }'”p“‘s Se”a' data for DAC 51| SH1 | O | Sample/hold signal 1, Outputs
19| DOUT | O | Outputs serial data after AD SW sel. signal at MODE 1.
converting 52| SH2 O | Sample/hold signal 2
20 DDO1 | O } Outputs serial data of phase delay {Mode 2 : Switch sel. signal)
21| DD0O2 | O {fforDIN 1,2 (Mode 4 : De-glitch signal 3)
22 |IDAOVC]| | Over flow control terminal for 531 ASW1 | O | Outputs switch select sugnal
/PRIN DA. 54 SDEN | O Latch enable sngnal for data
GND : OFF, 5V : ON input from DIN 1
or PRCN : BV; Initialization of 55| REG2 | O | Fortest, enable sngnal for
randam number register 2
23| PRCN | | For test, at bV initialization of 56 | MPX1 | O | For test, select data out
randam number 57| REG1 | O | For test, enable signal of
241 TM1 O | Outputs timming signal re%ister out
25| D32 O | More delayed 32 bitin DIN 2 581 VDD | V DC voltage
are output 59| MPX3 | O | For test, select signal out
261 vDD | + 5V DC voltage 60 |DEGL11}| O | De-glitch signal 11
27 | OVFL | O | Outputs over flow signal after 61 |DEGL12| O | De-glitch signal 12
AD converting {Active L) 62 | REG3 | O | For test, enable signal for
28 PRDL | O Outputs the timming of input for register 3
output serial ran. data from PRDQO |63 | ADCX | O For test, outputs control signal
29| PRDO | O Qutputs ser. randam data (Two of clock for successive
30 a1 | o comp. data) for YM3015, 3020 62| aost | 0 gpproxnmanon 't
D . . or test, outputs start signal for
31| DEG2 | O } Outputs De-glitch signal successive approximation
32| DAO | O Outputs Parallel data O (LSB)
to DAC
© ADCO0844CCN (XC521001) A/D CONVERTER
R’in Name |I/0 Function Pin | name |I/0 Function
No. No.
1 |RD | Read control 11 D6 1/0
2 |CS 1 Chip select 12 D5 1/0 Data bus
3 | CH1 | 13 D4 1/0
4 | CH2 | Analog in 14 | D3/A3 |I/O
5 | CH3 ! ° 15 | D2/A2 /O Data bus/Address b
r
6 |CH4 || 16 |D1/A1 |I/O us
7 | AG Analog ground 17 |DO/AO |I/O
8 | V&aeF | Reference voltage 18 | INTR 0 Interrupt request
<] D7 /0 | Data bus 19 WR I Write control
10 DG Digital ground 20 Vce Power supply
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FIC BLOCK DIAGRAM

e NJM4558DV (IGO01390) © TC4053BP (IGO55100) e MC4044 (IG057900)
e Mi5238P (XA013001) Triple 2-Ch. Phase-Frequency
e NJM4556DE (XA772001) Multiplexer/Demultiplexer

Dual Operational Amplifer
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FREQ.

DETECT
#1/ 2

+DC Voltage
0 Supply
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Non-Inverting u A Inverting
input A E’ III'E’InpuxB
() Non-inverting

~DC Voitage Supoly o Inout 8
u

Output A (1)

foverung

CHARGE
PUMP

e ,PC319C(IG086700) @ SN74LS624N(IG136400) e M74HCOO0OP (1GO00080)
Voltage Comparator VCO Quad 2 Input NAND

Ne ano (D (9 vee
he @ rance @ 3 CONTROL
anot (8) cx1 @ (3 ne

+INPUTH

—INPUTI

ouTPUT2 ano @ (8 outPuTZ

@ SN74HCO2N (IR0O00250) @ Mi74HCO4P (IR000480) e M74HC14P (IR0O01480)
Quad 2 Input NOR Hex Inverter Hex Inverter

vDD vDD

6A BA

Y 6y

5A 5A

3% 5Y

4A LYY

4y

ay
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e M74HC74P (IR0O07480) e TC74HC123P (IR012300) e M74HC138P (IR013880)
Dual D-Type Flip-Flop Dual Retriggerable Single Shot 3 to 8 Demultiplexer

2A GND
A (s 16) Vee
2B 2Rext Cpxt y:y —
Select 4 B (2 B YO 15) YO
2CLR ®2cpxt o
C (3 c 1 14) Y1
20 (19 (v) 20 -
G2A (& G2av2—(3) Y2
10 () 1Q Erabi w ¢+ Output
nabley 528 (5 G2BY3f 12 Y3
1¢pxt (19 (3)1cLR
G1 (8 Givya 1) va
1 Rext/Cext (9 { ) 1B -
ouput { 77 (2 Y7Y8 (0 vs
INPUTS outTPUTS Vee 1A Y6
PR_CLR CLK D | Q Q oND (8 8) Vo
L 0 H X X |H L
ML X X |t H
L L X X |H H
H H ¢ M |H L
HoOH Ot [ H
H H L X | Qo Qo

e TC74HC157P (IRO15700) e Mi74HC163P (IR016380) e Mi74HC174P (IRO17480)
Quad 2 to 1 Multiplexer SYNC. Binary Counter Hex D-Type Flip-Flop

seLecT Q0 €) vcc (ty) vce
RIPPLE
1A (2 1A © Gp-{5) STROSE %;S?%T
18 @18 4G9 an ] Ga) oa
1w (@—v  e8}—3 48 (3) o8
24 (5 26 av}{2) avy @ oc
28 (628 3a}Q) 3A D @) oo
v (2 2Y‘2 330} 38 @ ENABLE
ano (8 9) 3v (9) LoAD
e M74HC244P (IR024480) e TC74HC245P (IR024500)
Octal 3-State Bus Buffer Octal 3-State Bus Transceiver
T & &9 VDD (vee) o Vee
1a1 (@8 : @9 7 A @ ) G
2va(3® A a2 @ 9 81
142 (0H2 aHi?) 244 A3 (8 ) B2
2v3 (&) @9 1v2 as (8 ® 83
1A3 (&) a9 243 as (& 1® B4
2v2 19 1v3 as ) 85
184 (BHE GHD) 242 a7 (8 1) s
2v1 1v4 a8 (9 13 87
(GND}  Vss 2A1 GND (19 i) g8
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e M74HC367 (IR0O36780)
Hex 3-State Bus Buffer

e Mi74HC273P (IR027380)
Octal D-Type Flip-Flop

vDD {Veed
G2

8A

8Y

S5A

5Y

0 A

ay

e M74HC373P (IRO37380) @ AMI26L.S31PC {(XC570001)
Octal 3-State D-Type Latch Line Driver

OUTPUT (1A} INPUT A oe 50V
CONTROL (1Y) @v (9 inPUT D (4A)
1Q AQUTPUTS ‘
1z ©, v Q; 4
20 o O D OUTPUTS
{G) ENABLE (42)
2 A
2z ®) (12 ENABLE (G
20 8 OUTPUTS '
2v) ®7'\ @) 32)
3Q ‘ C OUTPUTS
(28 ineut 8 (7) vANCIIG
3D
GND (9)inpuT C (3A)
4D

e AM26LS32PC (XC571001)

Line Receiver

(18) !
INPUTS A ‘}
0a) 0‘ 148)
INPUTS 8
(1v) output A (3) (4A)

© EnaBLE Q)Y )

{2y outeur C (5)

(2A) 6‘
INPUTS C ‘»
(2B} @

GND (8)

(3A)
INPUTS D

OUTPUT B {4Y)
ENABLE (G)

«OUTPUT D (3Y}

(38)
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EICIRCUIT BORDS

@ AD Circuit Board

DEQ7

13

Notes )
1. Circuit Board: XC942A0 7. Zener Diode
) 1C zZD101, 102 RD5 . 6EB2 5 . 6V
IC 101~104 , 107, 207 8. Diode Array
114~116, 201~204: NJM4558DV (IGO01380) OP AMP. DA301, 303: DAP401
1086, 206: #PC319C (1G086700) COMPARATOR 302, 304: DAN40O1 25mA
108, 110, 208, 210: TC4053BP {IG055100) MPX
109, 209: M5238P (XA013001) OP AMP. 9. Metal Film Resistor
111, 211 PCMB4HP (XA566001) DAC R102, 104, 202, 204" 30.0KQ 1/4W
112, 212: YM3901 (XC282001) ADA 103, 105, 203, 205: 15.0KQ 1/4W
113, 213: NJM4556DE (XA772001) OP AMP. 137, 237: 7.5K0  1/4W
17: YM3020 (XA860001) DAC 180, 181, 280, 281:  120.0Q 1/4W
214: #PC7815H (IGO63900) 15V1A 182, 186, 282, 286; 11.0KQ 1/4W
215: #PC7915H (1IGO77500) -15V1A 183, 185, 283, 285: 10.0KQ 1/4W
216: NJM7808FA (XD801001) REGULATOR 184, 187, 284, 287: 5.1KQ  1/4W
217: NJM7908FA (XD802001) REGULATOR 188, 189, 288, 289: 4.7KQ  1/4W
301, 304, 311, 330: M74HCO4P (IRO00480) INV
302: SN74LS624N (IG136400) VCO 10. Metal Oxide Resistor
306: AM26LS32PC {XC571001) Line Receiver R362: 6.80 1W
307: AM26LS31PC (XC570001) Line Driver
308: MC4044 (IGO057900) F . DETECT 11. Resistor Array
309: TC74HC157P (IRO15700) DATA-SE RM301 RMLS4
310, 314, 315: M74HC163P (IRO16380) CNT 302~304, 306, 307: RMLS8-103J
312: M74HCOOP (IROO0080) NAND 305, 309: RMLS8-472J
313, 342: TC74HC123P (IRO12300) MONO-FF 308: RMLS3-103J
316, 336: M74HC74P (IRO07480) DFF 12. Trimmer Potentiometer
317, 318, 324~328: YM3608 (XA895001) DEQ VR101, 104, 201, 204: B30.0K 3P EVN
319: YM3804 (IT380400) DSP 102, 105, 202, 205:  B10K 3P POT
320~323: MB81464-12 (XA457001) DRAM 256K 106, 206: B3.0K 3P EVN
329: ADCO844CCN (XC521001) A/D CONVERTER
333: SN74HCO2N (IR0O00250) NOR 13 Monolithic Cera. Cap.
334: TBP28L22N (XD468001) BPROM 256K 312, 313: 1.5,F 25V
335, 337: M74HC373P {IRO37380) D-LATCH
338: (XD467B00) EPROM 14. FL Coil
339: TCH565L-12, 15 (IG148500) SRAM 64K L101~104, 201~204
340: HD6350P (1G132700) interface 301~304: FLS5R200QNT 20.H
341: HD6303RP (IG093500) 8BIT CPU 305, 306: D-08C2 154 H
343: M74HC273P (IR027380) DFF
344: M74HC367 (IRO36780) BUS . DRIV 15. EMI Filter
345: M74HC138P ({IR0O13880) DECO-8 EM101~105,301,302,315 © LS MT Y223NB
346: M74HC14P (IRO01480) INV X 6
347: TC74HC245P (IR024500) BUS . BUF 16. Active Low Pass Filter
349: M74HC244P (IR0O24480) BUS . BUF LPF101, 102, 201, 202: LP20C9B6
350: M74HC174P (IRO17480) D . FF
362: PST518A (1G124300) RESET 17. Ceramic Resonator
X301 5.6448MHz
. Photo Coupler 302: 4 .0OMHz
PC301: TLP552 (IKO00470)
i 18. Slide Switch
- Transistor SwW1e1, 201: HSW0273-01-220
Q101, 201: 2SC3064 F, G
102, 104, 1086, 202, 303:25A1015Y 19. Din Jack
103, 105, 301, 302, 304:25C1815Y DN301, 302: 5P TCS4650
. Transistor Array 303, 304: 8P TCS4680
1C348: TD62506P
351: TD62003P 20. Relay
RY101, 102: DCRZ-12 12V
. Diode
D101~110, 201~210 21. Connector
301, 302: 185176 XL101, 201 : XLB-3-31 IN
111, 112: 11ES4 102, 202 : XLB-3-32 OUT
113~116: 185133
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Notes)

XC8468B0

1. Circuit Board:

2. LED

LN242RP RED

LED401~405:

A10.0K PK124221

Rotary Pot
VR401:

3

Semiconductive Cera. Cap.
C401~403:

4

0.14F 25V

5. Push Switch

KHH10908

SW401~411:

6. Phone Jack

STEREO

HLJO544

JK401:

MONAURAL

HLJO544

402:

17

3NA-VD96890-78 A
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EIMIDI DATA FORMAT

@ Transmission Data

1. System Exclusive Message

1-1 1 memory bulk data

status 1111 0000 (FOh)
ID number 01000011 (43h)
sub status 0000 nnnn

01111110 (7Eh)
0000 0001

0000 0111
header 0100 1100 (4Ch)
0100 1101 (4Dh)
0010 0000 (20h)
0010 0000 (20h)
0011 1000 (38h)
0011 0011 (33h)
0011 0101 (35h)
00110110 (36h)
0100 1101 (4Dh)
Ommm mmmm

format number
byte count

data 0000 dddd
0000 dddd

0000 dddd
0000 dddd
check sum Oeee eecee

SYSTEM EXCLUSIVE
YAMAHA
nnnn=channel number n=0{channelno.1)—
n=15{channel no.16)
UNIVERSAL BULK DUMP

=§‘!—:

“M” ;memory parameter data

mmmmmmm=memory number m=1(memory no.1)-—
m=90{memory no. 90),

1st byte
2nd byte

124th byte
125th byte

EOX 11110111 (7 (F7h) END OF EXCLUSIVE

1-2 1bank program change assignment table bulk data

status 1111 0000 (FOh)
ID number 0100 0011 (43h)
sub status 0000 nnnn

0111 1110 (7Eh)
0000 0001

0000 1010

header 0100 1100 (4Ch
0100 1101 (4Dh
0010 0000 (20h
0010 0000 (20h

(
(
(
(
0011 1000 (38h
(
(
(
(

format number
byte count

-

00110011 (33h
0011 0101 (35h)
0011 0110 (36h)
0101 0100 (54h)
Obbb bbbb

data Oddd dddd
Oddd dddd

Oddd dddd
0Oddd dddd
check sum Oeee eeee
EOX 11110111 (F7h)

SYSTEM EXCLUSIVE

YAMAHA

nnnn=channel number n=0{(channel no.1)—
n=15(channel no.16)

UNIVERSAL BULK DUMP

w Lu
w M "
w o

% of ¢ o3

“T” ;table data
bbbbbbb=bank number
1st byte

2nd byte

127th byte
128th byte

END OF EXCLUSIVE

DEQ7
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DEQ7Y

status

EOX

status

EOX
status

EOX

status

EOX

2. Parameter Change

- DEQ7

1-3 60memory & All banks bulk data

1111 0000 {FOh)

1111 0111 (E7h)

1111 0000 (FOh)

11110111 (E7h)
1111 0000 (FOh)

11110111 (F7h)

1111 0000 (FOh)

11110111 (F7h)

memory31

memory 90

bank 1

bank4

Status 1111 0000 (FOh) SYSTEM EXCLUSIVE
ID number 0100 0011 (43h)  YAMAHA
sub status 0001 nnnn nnnn=channel number n=0 (channel no.1)—
n=15 (channel no.16)
parameter group Oggg gghh 1
parameter number Oppp pppp
data 0000 dddd
0000 dddd
EOX 11110111 (F7h) END OF EXCLUSIVE
# 1
gggg hh pPPPPPP dddd dddd description
0 0 0-255 L DELAY code
1 0-255 R DELAY code
2 0-100 L OUT LEVEL
3 0-100 R OUT LEVEL
440 parameter 1
4441 parameter 42

@ Transmission Conditions

19

BULK DATA $FO, $43, $0n

PARAMETER CHANGE $FO, $43, $1n

MID! CH
o OFF

OMNI,
1~16

‘MIDI OUT



@ Reception Data

1. SYSTEM EXCLUSIVE MESSAGE

1-1 1 memory bulk data

DEQ7

Same as "1 memory bulk data” in “Transmission Data” section.

1-2 1 bank program change assignment table bulk data )
Same as "1 bank program change assignment table bulk data” in “Transmission Data” section.

1-3 60 memory & All banks bulk data

Same as "60 memory & All banks bulk data” in “Transmission Data” section.

1-4 1 memory bulk dump request

status
1D number
sub status

format number
header

1111 0000 (FOh)
0100 0011 (43h)
0010 nnnn

0111 1110 (7Eh)
0100 1100 (4Ch)
0100 1101 (4Dh)
0010 0000 (20h)
0010 0000 (20h)
0011 1000 (38h)
00110011 (33h)
0011 0101 (35h)
0011 0110 (36h)
0100 1101 (4Dh)
Ommm mmmm

11110111 (F7h)

SYSTEM EXCLUSIVE

YAMAHA

nnnn=channel number n=0 (channelno.1)—
n=15 (channel no.16) _

UNIVERSAL BULK DUMP REQUEST

L

M

% of e o3

"M” ;memory parameter data
mmmmmmm=memory number m=1 (memory no. 1) —
m=90 (memory no. 90),

END OF EXCLUSIVE

1-5 1 Bank program Change assignment table bulk dump request

status
ID number
sub status

format number
header

1111 0000 (FOh)
0100 0011 (43h)
0010 nnnn

0111 1110 (7Eh)
0100 1100 (4Ch)
0100 1101 (4Dh)
0010 0000 (20h)
0010 0000 (20h)
0011 1000 (38h)
0011 0011 (33h)
0011 0101 (35h)
0011 0110 (36h)
0101 0100 (54h)
Obbb bbbb

11110111 (F7h)

SYSTEM EXCLUSIVE

YAMAHA

nnnn=channel number n=0 (channel no. 1) -
n=15 (channel no. 16)

UNIVERSAL BULK DUMP REQUEST

s

M

“T” ;table data
bbbbbbb=bank number b=1-4
END OF EXCLUSIVE

20
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2. Parameter change
Same as “Parameter Change" in “Transmission Data” section.

2. NOTE ON
status 1001 nnnn nnnn=channel number n=0 (channel no. 1)—
n=15 {channel no.16)
1st data Okkk kkkk kkkkkkk=note number
2nd data Ovvv vvwy vvvvvvv=velocity

3. CONTROL CHANGE Foot Controller

. status - 1011 nnnn nnnn=channel number n=0 (channel no. 1)—
n=15 {channel no.16)
1st data 0000 0100 control number=4 (Foot Controller)
2nd data Ovvv vvvy vvvvvvv=control value

4. PROGRAM CHANGE

status 1100 nnnn nnnn=channel number n=0 {channel no. 1)—
n=15 {(channel no.16)
data Oppp ppppP ppppppp=program number p=0 (program no. 1)—

p=127 (program no.128)

© Reception Conditions
————3 $9n  NOTE ON

> $Bn, $04 CONTROL CHANGE (Foot Controller)
MIDI CH '

OMNI t—— 3 $Cn PROGRAM CHANGE
MIDI IN

o OFF

1~16
——3 $F0, $43, $0n BULK DATA

———®$F0, $43, $1n PARAMETER CHANGE

——B $F0, $43, $2n  BULK DUMP REQUEST

21



[ Digital Equalizer 1 Date : 8/5, 1987

Model DEQT MIDI Implementation Chart Version : 1.0 DEQ7
B o o o e e e +
Transmitted : Recognized Remarks :
Function : :
P o e ——————— fmm
:Basic Default DX 1 - 16, off : memorized
:Channe! Changed DX : 1 - 16, off
e ————— For o T
: Default DX : OMNlon/OMNloff : memorized
:Mode Messages DX DX :
: Altered DOROKEOKIORKAOKKOR KKK ¢ X
——————————————————— it e
Note X 20 - 127
Number True voice: JKXKICKKKAKNKKNKKEK @ x
——————————————————— P it e
Velocity Note ON DX DX
Note OFF DX DX
——————————————————— S S s i
After Kev's X DX
Touch Ch's X X
——————————————————— P i b
Pitch Bender X DX
——————————————————— S e et
4 : x i o : Foot Controller:
:Control :
:Change :
e e o m for e ——————— o —————
:Prog DX 0o 0 - 127 X1
:Change : True # TORORMOKKAOKKOKKORKK K ¢
e — T fomm R T
System Exclusive o o Bulk dump
e ——— o e R e e R TP o
:System : Song Pos :© X DX
: Song Sel DX ToX
:Common : Tune Y DX
e e T et frm e m fomm e m
:System :Clock DX DX
:Real Time :Commands: x DX

tAux :Local ON/OFF : x X
: :All Notes OFF: x X
:Mes~- :Active Sense :@: X X
:sages:Reset X X

:Notes: %! For program 1 - 128, memory #1 - #80 is selected.

Mode 1 : OMNI ON., POLY Mode 2 : OMN! ON. MONO o : Yes
Mode 3 : OMNI OFF., POLY Mode 4 : OMNI| OFF., MONO x : No 22
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ETEST PROGRAM

1. Test Program Entry

(1)

While pressing the “DELAY/LEVEL”

and “PROTECT ON/OFF”
turn the POWER switch on.
The data in Memory location 1 through
30 will be duplicated to Memory location
31 through 90.

While pressing the "PARAMETER” and
*PROTECT ON/OFF" switches, turn the
POWER switch on.

The Test Program will be activated.

The message will appear in the LCD as
shown below,

TEST ACIA

andthe 7-segmentsLED willindicate "0".
On the normal operation, when the
power switch is turned on, the ROM
and RAM checks will be performed auto-
matically.

And the DEQ, DSP check will be per-
formed too.

The test-number will be indicated in the
7-segments LED.

Select a test-number with following
operation.

Pressing the “ 1" (Memory Up) switch
will increase the test-number, and pre-
ssing the " | ” (Memory Down) switch
will decrease it.

Press the "RECALL” switch to initiate the
test.

When the test 19 is activated after
completion of the tests 1 through 18,
the normal operation will be restored.
When the test 90 is activated, the
normal operation will be restored re-
gardless of the completion of the tests.

switches,

2. TEST 1 : LCD Check

(1)
(2)

(3)

Select the test-number 17, and press
the "RECALL" switch to initiate the test.
The entire LCD is turned “ON and OFF”
five times.

Verify the proper lighting of all dots in
the LCD.

3. TEST 2 : LED Check
(1) Select the test-number “2” , and press

the "RECALL" switch to initiate the test.

{2) The 7-segments LED will indicate the

figures of ™ 0” to "99” in sequence.

(3) The switch LED indicators will light one

(4)

(5)

after another in order of " PARAMETER",
“DELAY/LEVEL”,“UTILITY”,"PROTECT

ON/OFF” and "BYPASS”.

All of the LED indicators and segments
will simultaneously light ON about three

seconds.

Verify the proper lighting of all LED in-

dicators and segments.

4. TEST 3 : Switch Check

(1)

(2)

Connect the foot controller and foot
switch to the FOOT CONTROL and BY-
PASS jacks.

Select the test-number "3”, and press
the "RECALL" switch to initiate the test.
The switch number "00” will appear in
the LCD as shown below.

TEST SW, JK 00

Press the switch of which the number
is indicated in the LCD.

Pressing the correct switch can advance
the program.

The order is as shown below;

(00) [PARAMETER] (08) [ | ] (Memory Down)

(01) [1] (Parameter Up)  (07) [RECALL]

(02) [|] (Parameter Down) (08} [UTILITY]

(03) [DELAY/LEVEL] (09} [PROTECT ON/OFF]

(04) [STORE] (10) [BYPASS]

(05) [1] (Memory Up) (FC) FOOT CONTROLLER
(BP) FOOT SWITCH

When these tests have been completed
successfully, an "OK” message will
appear in the LCD.

If an incorrect switch is pressed, an error
message “NG” will appear in the LCD.
Press the "RECALL” switch to return the
routine to the procedure (2).

And press the switches again in correct
order.



5. TEST 4 : MIDI Check

In this routine, it is checked if the data
sent from the MIDI OUT can de received
at the CPU through the MIDI IN.

(1) Connect the MIDI IN jack to the MIDI
OUT with a MIDI cable.

(2) Selectthe test-number “4”, and press the
“RECALL"” switch to initiate the test.

(3) A result of the test will be displayed in
the LCD.
when the test is OK,

TEST MIDI OK

If the output data from the MIDI OUT
don’t return to the CPU through the
MIDI IN, nor the received data at the
CPU is not correct,

TEST MIDI NG

6. TEST 5, 6 : AD OFFSET Adjustment

(1) Connect a power amplifier and a monitor
speaker to the L and R OUTPUT con-
nectors in order to obtain sound check.

(2) Select the test-number “5” or "6”, and
press the “RECALL” switch to initiate
the test.

If an OFFset voltage is present, the click
noise can be heard from the monitor
speaker.

TEST OFFSET L (TESTDH)
TEST OFFSET R  (TEST6)

(3) Adjust VR104 and VR204 on the AD
circuit board to minimize the click noise
level.

7. TEST7, 8:D/A Dither Adjustment

(1) Select the test-number “7”, and press

the "RECALL" switch to initiate the test.

TEST DITHER LDA (TEST 7)

(2) Adjust VR105 on the AD circuit board
to minimize the noise level at the L OUT-
PUT connector.

(3) Select the test-number “8”, and press
the "RECALL" switch to initiate the test.

TEST DITHER RDA (TEST 8)

DEQ7

(4) Adjust VR205 on the AD circuit board
to minimize the noise level at the R OUT-
PUT connector.

8. TESTY9, 10:A/D Dither Adjustment
(1) Select the test-number “9”, and press
the "RECALL" switch to initiate the test.

TEST DITHER LAD (TEST9)

(2) Adjust VR102 on the AD circuit board
to minimize the noise level at the L
OUTPUT connector.

(3) Select the test~number “10”, and press
the "RECALL" switch to initiate the test.

TEST DITHER RAD (TEST10)

(4) Adjust VR202 on the AD circuit board
to minimize the noise level at the R OUT-
PUT connector.

9. TEST 11—16:DRAM check

(1) Select the tests-number “11” to “16",
and pressthe "RECALL" switch to initiate
the tests.

{(2) The message will be displayed in the
LCD as shown below.

TEST DRAM XXX (example)

Test- DRAM IC Number Displ
play
number MSB LSB |in XXX

nn
11 {IC322|1C323{iC320/IC321| THR
12 {IC323|IC320{IC321{0000 | 04B
13 |IC320}iC321,0000 0000 | 08B
14 ]IC321,0000 0000 {0000 | 12B
15 {1000 0000 |0000 | 0000 | —MX
16 (011111111 (11111111 |[+MX

10. TEST17, 18:Peak/Dip Check
(1) Select the test-number “17” or “18",
and pressthe "RECALL" switch to initiate
the test.

TEST DEQ PEAK (TEST17)
TEST DEQ DIP  (TEST18)

{2) Each peak/dip frequency of DEQ-LSIs
is regulated as shown in the table.
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DEQ-LSI IC328 | IC327

Peak/Dip frequency 32Hz | 63Hz

IC326 | 1C325 | IC324 | IC318 | IC317

125Hz| 250Hz | 500Hz | 1KHz | 2KHz

{3) When 1KHz input signals are applied to
the L and R INPUT connectors, and the
input signals have been adjusted so that
the output signal of OdBm is obtained
at the L OUTPUT connector.

(4) When the test 17 is activated , output
signal of +18dBm=1.56dB at the L
OUTPUT connector.

(5) When the test 18 is activated , output
signal of —18dBm=1.5dB at the L

OUTPUT connector.

B CHECKS

1. PREPARATIONS

1-1 Preparatory Settings
@ Unless otherwise specified, the volume
on the front panel and switches on the
rear panel are to be set as follows:
INPUT VOL «evvveervneennnns MAX
INPUT LEVEL SW101, 102 ----v--o +4dB

® Each load of the OUTPUT L and R conn-
ector is to be serially connected to a load
resistor(600Q ).

@ “Recall” the Memory “01”on the main
program.

1-2 Measuring Instruments
@ For the distortion measurement, a low-
pass filter with cut-off frequency of 80
kHz and —6dB/OCT must be used. .
@ For the noise level measurement, a low-
pass filter with the cut-off frequency of
12.7kHz and —6dB/0OCT must be used.

e The output impedance of the AF signal
generator must be less than 600 Q .

® The input impedance of the measuring
instruments must be over 1 M Q..

2. INSPECTIONS

2-1 Gain

2-1-1 Total gain

When the input signals below are applied
to the INPUT connector, switching of the
LEVEL switch enables the output signals of
the table below to be obtained at the OUT-
PUT L and R connectors. (After inspection,
set the LEVEL switches to +4dB.)

INPAT | ORTEUT | inpuT OUTPUT
) +4 —6dBm | +4+1dBm
+4 —20 —6dBm  |—20+3dBm
—20 +4 —30dBm | +4+3dBm
—20 | —20 —30dBm |—20+3dBm

(Signal Frequency: 1kHz)



2-1-2 Bypass circuit

When the BYPASS switch is switched
ON according to the conditions of Table
2-1-1, output signals of +4+2dBm
are obtained at the Land R OUTPUT co-
nnectors.

(After inspection, set the BYPASS
switch to OFF.)

2-2 Frequency Characteristics

When an input signal of approximately
—10 dBm is applied from the INPUT
connector in the according to the status
of Table 2-1-1 and the conditions stat-
ed in section 2-1-2, the frequency cha-
racteristics of the OUTPUT L and R co-
nnectors are within the range listed in
the table below. The reference frequency
used is 1kHz.

20Hz~bkHz| 6kHz~19kHz | 22kHz
2-1-1 +1 +1.5 less than —10
2-1-2 +1 *+1.5 *3
(dBm)

2-3 Distortion Factor

2-3-1 Maximum output distortion

With the conditions set according to Table
2-1-1, the distortion factor should be less
than 0.19%.

2-3-2 Distortion factor of distortionless
output
When a 1kNz input signal is applied to
the INPUT connector, the distortion factor
just before the clipping of the output
waveforms at the L. and R OUTPUT conn-
ectors should be less than —0.03% (OUT-
PUT waveforms can be observed by utili-
zing the monitor output of the distortion
meter or connect an oscilloscope to the
output load).

2-4 Maximum OQutput
When a 1kHz input signal is applied to
the INPUT connector according to the

conditions of section 1-1, the maximum
level of the output signal at the L and R
OUTPUT connectors should be + 18.5 dBm
with a distortion factor of less than 1%.

2-5 Meter Seusitivity

When 1kHz input signals are applied to
the L and R INPUT connectors according
to the conditions of section 1-1, and the
input level is set to +2.0dBm, the “0”
level of the level meter is illuminated, When
the input levels are set to —3.0dBm, the
“0” level is turned out.

At this point, all level except "0” and
“CLIP” are illuminated.

When the input level is set to 9.0dBm, the
"CLIP” of the level meter is illuminated,
and when the input level is set t08.5dBm,
the "CLIP” is turned out.

When the input is opened, all level LED
are turned out.

2-6 Muting Circuit

After the POWER switch is turned ON,
muting is effective for three to four sec-
onds, and no output signals are generaed.
After this time delay output signals can be
obtained at each OUTPUT connector.
When the POWER switch is turned OFF,
muting becomes effective so that no click-
ing noise is generated.

2-7 Noise Level

With the same conditions as stated in 1-1,
the noise levels of the L and R OUTPUT
connectors are less than —70dBm.

Be sure waiting for approximately 5 mi-
nutes after the power switch is turned
on, in order to make this inspection.

DEQ7
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B ADJUSTMENTS

1. PREPARATIONS
1-1. Preparatory Setting

® Turn the L and R INPUT volumes to mini-
mum (0).

@ Between each @ and © pins of the L and
R OUTPUT, a load resistor (600Q) is to

27

be serially connected. Connect each ©
and © pins of the L and R OUTPUT.
e Turn SW101,102 to " +4".
e Turn VR102, 105, 106, 202, 205, 206
to minimum.

2. ADJUSTMENTS
2-1. Adjustments

e Turn SW102, 103, 104, 202, 203, 204 to "ON”

1-2. Measuringinstruments

@ For the distortion measurement, a low-
pass filter with cut-off frequency of 80k
Hz and —6dB/OCT must be used.

@ For the noise level measurement, a low-
pass filter with the cut-off frequency of
12.7kHz and —6dB/OCT must be used.

@ The output impedance of the AF signal
generator must be less than 600Q .

@ The input impedance of the measuring
instruments must be over TMQ ..

and SW302, 303 to "N".

Adjustment Input Signal Measure at Procedure

® Apply +9dBm/1kHz | CN105 Adjust VR101 and VR102 so that the out-

A/D signal to each ——pin®, ® | put signal becomes 5 V.

Full Scale | pin @ of L and R
INPUT.
Apply +8.5dBm/1k Adjust VR101 and VR102 so that the out-
Hz signal to each put signal becomes O V.
pin ® of Land R
INPUT.

@ Apply +8.5dBm/1k | Land R OUTPUT | Adjust VR106 and VR206 so that the out-
Total Hz signal to each ——pin® | put level becomes +18.5 = 1dBm. The
Gain pin @ of L and R output level remainder of L and R OUTPUT

INPUT is to be less than 1dBm.

® Connect each pins IC111 —pin@® | Activate the Test 5 of the Test Program.

Offset ® and © of Land R | IC211 —pin@® | Adjust VR104 and VR204 so that the wave
INPUT. becomes a horizontal line as shown below.
T —
@ Apply a sine wave Land R OUTPUT | Adjust the input signal so that the output
MSB signal of 1kHz to —pin® | wave of approximately —50 dBm is ob-
each pin @ of L and tained.
R INPUT. If the offset adjustment has been complet-
ed, the output wave form will be distorted.
Adjust VR107 and VR207 so that the out-
put wave form becomes a sine wave as
shown below.
/\/\ /\/\




DEQ7

2-2. Dither Adjustments
® Turn SW302 and SW303 to “T”".

Adjustment | Test Program Measure at QOutput Signal Procedure

D/A Left 7 L OUTPUT—pin® > ﬁ%ﬁwﬁz\{ﬁc;gag}se level.
oARgh | s |moxteur—pina| § R s e,
A/D Left 9 |LoUTPUT—pin® | & == | minimize the notss lovel
A/D Right 10 R OUTPUT—pin® (turn to right) ﬁ*o?rgﬁ;z\gc%g%é?se level.
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EIDISASSEMBLY PROCEDURE

1. Removal of Top Cover (Fig. 1) B
(1) Remove the 8 screws@® (3 x 8 bind head screw) o,
and remove the top cover. -

2
S

2. Removal of AD Circuit Board F<
(1) Remove the top cover. (Refer to 1. Removal of A
Top Cover) ™
(2) Remove the rear panel. (Fig. 2, 3)

@ Remove the 3 screws® ) (3 x 6 bind tapping screw)
and 11 screws® {3 x 8 bind head screw) and 1
screw® (3 x 6 bind tapping screw) and remove
the rear panel by pulling up.

(3) Removethe 2 screwsE) (3 x 6 bind tapping screw)
and disconnect all connectors on the AD circuit
board, and remove the AD circuit board. (Fig.2)

‘o) “ g Q
> ﬁ ~ Top Cover

Q)'% N

Fig. 1

3. Removal of Power Supply Unit
(1) Remove the top cover. (Refer to 1. Removal of
Top Cover)
(2) Remove the 4 screwsE) (3 x 6 bind tapping screw)
and disconnect 2 connectors on the power supply ) @ @ @ @ ECP @
unit, and remove the power supply unit. (Fig. 2) B 0 5 @R~y wee @Lﬂ

A}
4. Removal of FP Circuit Boards (/3. 2/3. 3/3) ® ® ©CC © G RearPanel
. LED Ass'y and LCD Ass'y e !
(1) Remove the top cover. {(Refer to 1. Removal of %L <
Top Cover)
(2) Remove the front panel. {Fig. 2, 3) Power AD
e Pull out the INPUT knobs. Supply
@ Remove the 2 screws@ (3 x 6 bind tapping screw)
and 4 screws® (3 x 6 bind tapping screw) and ®-le ®\Of‘@ a®
remove the front panel. EE N — = —Grrei/3
4-1. Removal of FP Circuit Board 1/3 = == 2 et
@ Remove the 2hexagonal nuts@ (¢9) and dis- Fig. 2 @ FP3/3 © FP2/3
connect 1 connector for the FP circuit board 3/3 S =
on the AD circuit board, and remove the FP cir- lo - @E@]EE] S oi
cuit board 3/3. (Fig. 4) Front Panel
4-2. Removal of FP Circuit Board 2/3
@ Disconnect 2 connectors for the FP circuit board @
2/3 on the AD circuit board, and remove the FP
circuit board 2/3.
4-3 Removel of FP Circuit Board 3/3
@ Removalthe power supply unit.
(Refer to 3. Removal of Power Supply Unit)
@ Remove the 1 hexagonal nut(D (¢9) and disco-
nnect 1 connector on the FP circuit 1/3, and

Bottom Cover

1 6

Fig. 3
1
nnect 1 connector on the FP circuit board 1/3, ﬁ? T .T ¥
and remove the FP circuit board 1/3. (Fig. 4) 8 8 B 8
4-4 Removal of LED Ass’y

@ Remove the 2 screws®) {3 x 8 bind head screw)

and disconnect 2 connectors on the LED ass'y, <P @P @
and remove the LED ass’y. (Fig. 4) Il sl T ReC =
4-5 Removal of LCD Ass’y N 1 | CROCEECH 8]
®

=

@ Remove the 2 screws(©) (2.6 x 5 pan head screw) )
and disconnect 2 connectors for the LCD ass’y Front view after removed
on the AD circuit board, and remove the LCD Fig. 4 the front panel

ass'y. (Fig. 4)
29 J
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Notes

DESTINATION ABBREVIATIONS

: Japanese model A
1 U.S. model E
: Canadian model D
: General modei B
: South African model 1

: North European model

I XOC <«

: Australian model

: European model

1 West German model
: British model

: Indonesian model
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Canadian model only
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DEQ7

B OVERALL ASSEMBLY

Ref| Part WMo Description BEB Remarks 3y
1 VD726400{Top Cover Py TR 09
2 YB747700|Isolation Sheet gy — b o 01
3 VD729200|Side Flame,R Y4 F27L—L4L R 04
4 YD729500|Side Flame,L 4 K2V —4 L 04
5 VD726100 |Rear Panel VP Nz N J 07
5 ¥D974500 |Rear Panel U WA - 17 U,C 07
5 VYD974600 | Rear Panel DrP RN H,D 07
6 MG001820 AC Cord 74 3.0H |BHE 21— F J 05
8 HG000270|AC Cord 10A 3.3M T2 — K u,C 09
6 MGO00450 [AC Cord 6A 3.5H TR 21— F H.D
7 ¥D705000|Cord Strain Relief SR-5KHN-4 2= Kby N u,cC 02
7 CB032840|Cord Strain Relief SR-5N-4 be Bl I S S A e H,D 01
8 VD023300|Circuit Board AD ADY—F 81
9 YD756700IDIN Socket Holder DINVYy PRIV 02
10 VC719300 | Terminal Plate P-424 -3 F NV E&EE 01
11 VD979200 [Power Supply Unit BR2=w b J 20
11 VD979300|Povwer Supply Unit BHE 2w b ] 20
11 VD979400|Power Supply Unit TR 2w b c 20
11 VD979500 | Power Supply Unit TR 2w b H,D 21
12 VE624200[Rod oy F 03
13 CB8123801Push Button Ty Yo sy 01
14 VD728800|Stay A5 — 03
15 BAO11870 |Heat Sink %= 03
16 VA883800|LCD Assenmbly 16X2 LCD Ass'y
17 |VAB85300|LCD Display LCH-522-04NE-3 [ 7 « X 7 U A 17
18 VD726700 Front Panel b2 s BV N A S 7 11
19 VA029300 Knob J 7 01
20 VE186900 Knob LOW J 7 02
21 VE338200 |Escutcheon,Switch (L) 6Y SWxXHhwy¥ay Pover 02
22 VD731200 | Meter Cover A — & —H N — 07
23 VD979600 | LED Assembly LT-4087 LED Ass'y 10
24 VD968900|Circuit Board Fp FPY—©h 10
25 ¥D377400 Key Top PARAHETER T hy T ERryy T 01
25 VD758400 Key Top DELAY/LEVEL 7 b T Fyw 7
25 VD379900 | Key Top STORE TNy TRy v T 01
25 VD758600{Key Top RECALL A S A
25 VD380400 Key Top UTILITY AV AR N R A S 4 01
25 VD164800 | Key Top 0 J Ty T ERE T 01
25 VD163300|Key Top N 7 b TRy T 01
25 VD758500 | Key Top PROTECT ON/OFF [V 7 F v 7 % v w 7
25 VD380600|Key Top BYPASS PAVAR B R B A 01
26 VE338100 {Escutcheon,Svitch (s) GY SWxxRxhwday Single
27 VE338000 | Escutcheon,Switch (W) Gy SW=xXXhvay Double
28 ¥D726200!{Sub Chassis 7Y e - 06
29 AAB05820|Spacer 2N =P - 01
30 VD731100| Isolation Sheet,L ¥ —F (L) 04
31 VE719400|Bottom Cover i VN s B AR 07
32 CB037120|Foot A XY 01
33 LX200060|Hexagonal HNut 9.0 FHNM33G BERAAFY b 01
34 EI330066|Bind Tapping Screw 3.0X6 FCH3BL NPT TIATAE T 01
35 ED330086|Bind Head Screvw 3.0X8 FCHM3BL NAY Fihzx Y 01
36 ED340066|{Bind Head Screw 4.0X6 FCH3BL NAY BEhRXY u,C,H.D 01
37 EI330086{Bind Tapping Screw 3.0X8 FCH3BL ATAVET29EYH T YT 01
38 EA326056!Pan Head Screw 2.6X5 FCM3BL FNXINZ T 01
39 EV413036|{Toothed Lock Washer A3.0 FCH3BL HTBESZHRE R 01

#:New Parts (3 5&) 5>rs:Japan Only 2
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DEQ7

EIELECTRICAL PARTS

Ref| Part MNo Description &8 & 2 Remarks Ivh
% ¥b023300|Circuit Board AD ADY—F 81
3 ¥DO68900!Circuit Board FP FPY—1©+ 10
* VD023300|Circuit Board AD ADY— ) 81
% XD8010011iC NJHT808FA 1 C REGULATOR 03
% XD802001, IC NJMTOO08FA I1C REGULATOR 03
16001390 IC NJM4558DV 1C 0P AMP. 03
XA013001)IC H5238P 1C 0P AMP. 04
XA772001IC NJM4556DE 1C OP AMP. 03
16063900 | IC u PC7815H I C 15V1A 05
16077500 IC u PC7915H 1C -15V1A 05
160867001 IC u PC319C I1C COMPARATOR 05
160551001 IC TC4053BP I1C HPX 05
16057900 | IC HC4044 I1C F.DETECT 08
1G12430011C PST5184A 1C RESET 03
1G136400 IC SH74LS624N I1C VCo 07
* IR000080|1IC H74HCOOP 1C NAND 01
IR000250 ]| IC SH74HCO2R I1C NOR 03
IR000480 1 1IC HT4HCO4P I1C IRV 03
IR001480,1C H74HC14P 1 C INVX 6 04
TR007480|IC M7T4HCT74P 1C DFF 03
IR012300 IC TCT7T4KC123P I C MORO-FF 04
IR013880, IC HT4HC138P I C DECO-8 04
IR015700|IC TC74HC15T7P 1C DATA-SE 03
JR016380IC H74HC1683P 1C CNT 04
IR0174801 IC HT4HC174P 1C D.FF 04
1R024480 | I€C HT4HC244P IC BUS.BUF 06
IR024500]| IC TC74HC245P I1C BUS.BUF 07
IR027380 ! 1IC M74HC273P 1C DFF 05
JR036780] IC H74HC367 1C BUS.DRIV 04
IR037380|IC HWT4HC3T3P IC D-LATCH 05
XC570001;IC AM26LS31PC 1 C Line Driver 05
XC5710011IC AM26LS32PC I1C Line Receiver 05
16093500 IC HDB303RP I1C 8BIT CPU 16
1G132700]1C HDB350P 1C Interface 08
XA895001 | IC YH3608 I1C DEQ 16
1G1485001IC TC5565L~12,15 1C SRAH 64K 21
XA457001|1C HB81464-12 I1C DRAN 256K 12
% XD468001 | IC TBP28L22N 1C BPROK 256K 07
* XD467B00 | IC 1C EPROMN
1T380400 | IC YH3804 1C DSP 17
XA5668001 | IC PCH54HP 1C DAC 12
XA8600011IC YH3020 1C DAC 09
XC282001 | IC YH3901 I1C ADA 15
3 XC521001!IC ADCO844CCH 1C A/D CONVERTER 09
XC561001 |Active Low Pass Filter LP20C9OBB P25 47 LPF 08
1K000470|Photo Coupler TLP552 T bhTD 06
1A101521 |Transistor 25A1015 Y L AR B S 03
1C181520|Transistor 25C1815 Y . [ A B S 03
V(845000 Transistor 25C3064 F,G RN 01
16127300 [Transistor Array TDBZ2003P FBEYIXETFTUA 04
1G138700|Transistor Array Th625086P YU REP LA 03
YB481900|Diode 11ES4 A4 F—F 01
IX000760 | Diode 185176 8 4 F— K 01
IF003450|Diode 158133 A4 F—F 01
1IF002140|Zener Diode RD5.B6EB2 5.6V [V 2+ — & 4 F — F 01
IF007640iDiode Array DAN401 25mA A4 =P LA 03
IF004060Diord Array DAP4 A4 F—-FP LA 03
HU575120 |Metal Film Resistor 120.0Q 1/4M & B K EIE RN 02
HU576470 |Heta]l Film Resistor 4.7KQ 1/4¥ & B R BEIKIR 02
HU576510|Hetal Film Resistor 5.1KQ 1/4% ER- AR E 02
HUB76750 {Metal Film Resistor 7.56Q 1/4% & WK BRIER 02
HU597100|Hetal Film Resistor 10.0KkQ 1/4V¥ & BB 04
HU577110 |Metal Film Resistor 11.068Q 1/4¥% EBRBEENR 02
HU577150 | Meta]l Film Resistor 15.0kQ 1/4¥ & B EEIKIR 02
HU597300 |Hetal Film Resistor 30.0KQ 1/44% & BmERIKK 03
HL313680 |Metal Oxide Resistor 656.8Q 1W BMAib& WEBEIER 01
HZ7002870|Resistor Array RHLS4 KK LA 01
HZ004730 |Resistor Array RHLS8-103J T T VA 02
YB594000 |Resistor Array RHLS8-472] KRz VA 01
VC467600 |Resistor Array RMLS3-103J KPP L A
VB135200|Trimmer Potentiometer B3.0K 3P EVH YEEKY 29 4 01
VB135500|Trimmer Potentionmeter B30.0K 3P EVH HBEEHKY 20 4L 01
VC844900 | Trimmer Potentiometer B10K 3P POT MEEHEY 29 4 06
FZ004110!Semiconductive Cera. Cap. | 0.1 F 18V XEEtDay 01
FZ005610 | Honolithic Cera. 1.5uF 25V HEt>ay 03
VB835000|Coil FL5R200QNT a4 n 20 2 H 01
VAG28400iCoil D-08C2 a4 15 H 05
FZOO5920EMI Filter LS MT Y223HB LCo7 4 WA —EMI 02

3 *:New Parts (GF##&a)

5> 7:Japan Only
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Ref | Part No Description & A Remarks 3v4h
QU004800 |Ceramic Resonator 4.0HHz tS3vIoORGF 03
V(812500 |Ceramic Resonator 5.6448M4Hz ESIVIRBTF 02
VE028200(Slide Switch HS¥0273-01-220 [ A5 A4 F XA v F 02
LB500590 [DIN Jack 5P TCS4650 DINY v v.2 02
LBB0O5820|DIN Jack 8P TCS4680 DINY v w2 03
KC001300|Relay DC RZ~-12 12V R VIR 07
LB302320|Connector XL.B-3-31 ey /)Y FDE 07
LB302340|Connector XLB-3-32 FeJVaRLAR 06
YD968900|Circuit Board FP FPY—+h 10
VA262300(LED LH242RP RED LED 01
VD979800 ! Rotary Pot. A10.0K RK124221|a— % Y — K Y a4 05
FZ005030 |Semiconductive Cera. Cap. | 0.1 u F 25V X EEKES Y 01
KA907030{Push Switch KHH10908 Tw Y aAAYF 01
LB301800|Phone Jack HLJ0544 K- I vw D MONAURAL 03
LB302070|Phone Jack HLJ0b44 K=Y I v wd STERED 03
HGO01820 |AC Cord 7A 3.0M BHEa2—-F J 05
HGOOO270|AC Cord 10A 3.3H BHa2—F i.C 09
HG000450 |AC Cord 6A 3.5M B#HE 21— K H.D
VA987600|Lithium Battery CR2032 YFaoh@®ih 04
¥D979600|LED Assenmbly LT-4087 LED Ass'y 10
1X802030|Test Cartridge FAMhHh—FY v Y 18
¥D996300 {Cable HAr—Fr—=7n 12

% :New Parts (I3RZ&)

5> ¢ :Japan Only
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DEQ7

EIPOWER SUPPLY UNIT

Ref| Part Mo Description o Remarks 3uh
* VD979200 |Power Supply Unit B b J 20
* VD979300 |[Power Supply Unit BRIz b U 20
% VD979400 Pover Supply Unit BR2=v b ¢ 20
% ¥D979500 |Pover Supply Unit BE 22w b H,D 21
1X802360|IC u PC1093J 1C Regulator 03
1K000480 |Photo Coupler PC817 JabhTD J.u,c 03
IK000490 | Photo Coupler PC511 T bNTD H,D 05
1€265500 | Transistor 25€2655 NS VU A 03
1X802370FET 25K319 FET J,u,C 07
IX802380|FET 25K513 FET H,D 06
1X802390(Diode 10DF6 &A% — K 02
1X802410 Diode 310004 A F—F 03
% 1X802480 Diode 31DF1 & A4 4 —F 03
IF001380|Diode 15584 A F—F 01
IF000040 (Diode 1551555 A4 F—F J,u,C 01
* 1X802490|Zener Diode RD15E V)b —&AF—-F 01
1X553160  Diode Array S1WB40 A4 —-FP LA J,0,C 03
1X553900 |Diode Array S1¥B60O A F—-FPULA H,D 04
% HX801450 |Metal Oxide Resistor 6.8Q 3V i & IR IR i H.D 01
HL327330|Hetal Oxide Resistor 33KQ 2V Bt &mERIER J.U,C 01
HL327680|Hetal Oxide Resistor 68KQ 2W Bk & B R IR IE R H,D 01
HL325150 | Metal Oxide Resistor 1500 2V Bt & | RIER J,u.C 01
HL325330 | Hetal Oxide Resistor 330Q 2V MW BERIKN H,D 01
HL 328100 |Metal Oxide Resistor 100KQ 2V MAS®ERIEIN 01
HL323100|Metal Oxide Resistor 1Q 2% MIEERKEELRR J,0,C 0T
HL323680|Metal Oxide Resistor 6.8Q 2V wMibe B EEIENR H.,D 01
HL318100 i Hetal Oxide Resistor 100KQ 1¥ BALEBERBIEN 01
HL314820 Metal Oxide Resistor 828 1V MALERmEBRIERN 01
HM563680(Wire Wound Resistor 8.8 7V t A Y bR J, U 02
HX801390|Fuse Resistor 6.8Q 5V t 2 — Xk C 03
HX801400|Variable Resistor RVFO8P B1KQ 6] % K I8 01
FZ003440 | Electrolytic Cap. 1000 F 10V BRaYyF v — 02
UJ129220 Electrolytic Cap. 2200 F 10V EBRaYF VY — 02
(GX800990|Choke Coil NFR5E203A Fa—2 a4k 06
GX800080|Choke Coil NFR6UA103 Fa—2 24N 05
GX801010(Choke Coil FLOH151K-30 Fa—2a34)N 02
* GX801060|Choke Coil FL1172180K~-35 Fa—2aAk 03
KX800440  Pover Switch ESB8213V NG -4 95 03
LX800940  Fuse 1.25A 250V EAK | & 2 — X H.,D 02
LX800920 | Fuse T 1.5A 250V Ea—X J 01
LX800930|Fuse 2.0A 250V ST4 £ a2 —X u,C 02
GX801020|Power Transformer THAOOT BEFZ VR J,u,C 08
% GX801070|{ Power Transformer THAO1S BRI VR H,D
% CX802990| Switch Panel YG-4030-009 2 A4 FNIRIN 01

5 % :New Parts (37 285) 5 :Japan Only
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DEQ-7 OVERALL CIRCUIT DIAGRAM

DEQ-7

— IS G, SN S I NS aaan M B S EEhaan Tl NN Sanl EEEEEL SIS NI ANt GPURASE S S SR >
00~D7 Buffer H |
"f ~ T a3 {CNIO7-1) 1 LCD(G) Notes )
I 1C346 R344 « S - ol21812]181815]8 5_5(6,3”5' [o] :g::%;':: 3 1.1C
1} 10 47K o aTe +5 +5 ° O = LED (+ IC 101~
{>c = s |l . ee—_———— 5 2| 3] af s| 6] 7| 8] 9| 0C 7 F=](CN108-14) a2 DZI;( ! ¢ 1?J~}?§, '210017'583, NIM4
o, +5 | 0 " o 5ce T ieno8-13) 510 ISR : 558DV (IGO01390) OP AMP.
X _ RM306 | £ vee vp ocs T enos 12y >To| ves pr¥a) . 206 »PC319C (1GO86700) COMPARATOR
«= 8 T > 1C333 oxx8 (T 1313331~ IC347 HC245 8= oca T ewioa 10| 08s 20 108, 110, 208, 210:  TCA4053BP (IGO55100) MPX
@ _ Joir vsspo T oo o510 pe4 0T LCD 109. 209 M5238P (XAQ13001) OP AMP.
E 2 \ —— [ o {CN108-10) 10 083 o 2 PCMB54HP (XA566001) DAC
3) Dot NEEEREED 3 bc2 | O JicNI08-8) sTo| oae 5o UNIT 12 212 YM3901 (XC282001) ADA
1
L ~|2lslsl=lslsle T o (T 3 e P 113, 213 NJM4556DE (XA772001) OP AMP.
1€330 alalololslolalal 0CoO | - |(cNI08-7) 715 oso O 3 ;:Z v;/lca70820 {XABG0001) DAC
— |~ JICNI108-6) 6 " 15H {IGO63900} 15V1A
€330 R/wW l{>°2 R/W (CN108-5) 10| £ % O 215 #PC7915H (IGO77500) -15V14A
A0 %4 A0 T cnios-41 2 216 NJM7808FA (XDBO1001) REGULATOR
RESET v CNI0B3) 3 RS 217 NJM7908FA (XDB02001) REGULATOR
R341 1€330 y T ~tof vo 301,304, 311,330,  M74HCO4P (IRO00480) INV
47K s J r Ot eniosn =0} V0O 302. SN74LS624N (IG136400) VCO
e A R354 R‘35;‘ ves :338673 AM26LS32PC (XC571001) Line Recewer
D: c319 i AM26LS31PC (XC570001 ri
ki - 4.7K 4 L. ] } Line Driver
3 4 c350%5 .nonns; c336 *535 2:: — T ——— 308 MC4044 (iGO57900) F . DETECT
1C 346 ROM 0.1 {t) RAM 0.1 () P c374 r— — — 308 ) TC74HC157P (IRO15700) DATA-SE
DFF |—;, 1C 351 ot T 22/16 P /3 310,314 315 M74HC163P (IRO16380) CNT
2 o 22| 2 28 22 b20 |28 . 6 7 TD62003P 92z ;m. JK 40! g:; 342 M74HCO0P (IRO00080) NAND
——21 AQOF vee AT fch po 13— 12 3 a o x® 0.01x3 J_ [ . TC74HC123P (IR0O12300) MONO-FF
5]~ 0 A:E csi vccw_ 27 o eR veerts 2 P II #1 W c3l6 (CN112- 1) [EN403-1) N Afl FooT 316. 336 M74HC74P (IR0O07480) DFF
| —2 — 3 ’ 1 ol® w2 ndcsis R366 N 317,318, 324~328°  YM3608 (XA895001) DEQ
's ~ a2 Al oz 4} | o9 |5 [ q [ #3 I dcaia 470 (CN112-2) {CN403-2) Aﬁ:,'.' CONT. 319 YM3804 (IT380400) DSP
E <143 Haz NCEy ] L el sty ol BPS ON - A A o il (-5 320~323 MBB1464-12 (XA457001) DRAM 256K
vor =2 £ :; N | Uas 5 oofd D4’ 11 J of [ 0. [ oer w2}, M B 4 (CN112-3) (CN403-3) go~- JK402 ggg ADCOB44CCN (XC521001) A/D CONVERTER
w N po A4 Y 6 7 10 °q 7 P O = - SN74HCO2N (IRO002
DIy 4 = +— oy ~J0 Ib—y X = 50} NOR
YT — 3] 4¢ 3 D1 :i 51 a5 3 o232 CK_vss no R364|R365 T $§I BYPASS 334 TBP28L22N {XD468001) BPROM 256K
o1 n—e | 2»;?(058 % AT h 02 4126 b4 lg 8 GND C [ 100K | 100K ‘s og 335 337 M74HC373P {IRO37380) D-LATCH
TIBN | 47K e ~ o3 P13 3] a7 0 . ] p J,a S 5 ! < 338 (XD467800) EPROM
l | A9 0a l18 25] ag P pall6 5 4 339 TC5565L-12, 15 (1G148500) SRAM 64K
DFF LELEW a0 B ospr 29 a9 osiL o) S0y 1 330 HD6350P (1G132700) AC1A
D6l o &1 23lat m  pell 2100 @ peli2 DFF - | #2 [21(CN109-1} (CN302-1) 341 HDB303RP (IG093500} 8BIT CPU
u7lL _: — 226 a2 O orfe FE] AT S (T 20 |0 * '19 10OKxT 3t 1| - |(CN109-2) (cN302-2)| T w ! l LE D 333‘ M74HC273P (IR0O27380) DFF
i 2 O M74HC367 (IR
— - Al3 A2 5 00 8] vccvss |9 7 com |10 R355 . |tcN109-9) (cN302-9)f | 0AO I! 2 345 IR036780) BUS . DRIV
G PR O ' 27 ara o1 4 5 3 T —s o o 9 < DAO ¢ 4 2 M74HC138P (IRO13880) DECO-8
5] 10336 ), i} ars cs2  vss 57 18 = > -l _D_[ T Rsiz DAL OICN109-8) (CN302-8)1 | | DAL ] o~ DAL 1] == ;33 M74HC14P {IRO01480) INV x 6
Q CcK 0A2 (CN109-7} (CN302-7) A t b
“CK CE__ vss 26 14 o317]| mm |[is Py 13 R358 DA o 4 IIZEN 3 I , DAZ ¢ 1‘/ b’ I S TC74HC245P (IRO24500) BUS . BUF
vss vee CR >0 = oa 1o 9% o 1 ° N “icni09-6) 1cN302-6)] - [ 0A3 3 9 DA3 8 9 M74HC244P (IRO24480) BUS . BUF
7 .1. J’ g 553 my : |5 2, R357 DA4 licN109-5) (cN302-5] S| 0A4 Y < DAd < ggg M74HC174P (IRO17480) D . FF
C352 10 2 o 6 . R36! DAS ~{icN109-41 (CN302-4 " oas e’ °I , ¢ PST518A (1G124300) RESET
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