3. PCB VIEW & MAJOR CHECKPOINTS
3-1. PCB M5154-MA1M
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3-2. PCB M5154-MA2M
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4, MAJOR WAVEFORMS

Notss: Photographs marked @ show stored waveforms in 8 memory scope.
The analog waveforms were obsarved via a 28 Kohm resistor.
Probe reduction; 10:1

Oscilloscope probe

28KQ

(D uPO7810H clock pulse (@ 1PDBOASHC clock pulse  (3) 1PDI3IAC clock pulse
PCB MS154-MATM PCB M5154-MAIM PCB ME154-MAIM
TCT4HCO4P-2 pin 2 TCT4HCOAP-1 pin 11 4PD3IAC pin 8
0.1uS/dlv, 0.2V/div 0.1uS/div, 0.2V/div 0.1uS/div, 0.2V/div

@ wr07810H WA signal () uPD4484C TE signal Key common signal (7 Key input .ignal
PCB MS154-MAIM PCB M5154-MA1M PCB M5177.KY2M PCB M5177-KY2M
HPD7810H (SUB) pin 48 KPD4464C-15L-1 pin 20 Rsfer to page 0 Refer to page 9
BuS/div, 0.2V/div 8uS/div, 0.2V/div 0.2mS/div, 0.2V /div 0.2mS/div, 0.2V/div
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(®) 1PDOIAC DOE signal  (8) CAC output (9 0AC output @) Expander circuit output

PCB MB154-MATM PCB M5154-MATM PC8 M5154-MATM PCB M5154-MAIM
KPDB3IAC pin 12 TL082-1 pin 1 TLOB2-1 pin 1 TLO82-1 pin7
2mS/div, 0.5V /div 10uS/div, 0.5V/div 6mS/div, 0.2V/div 6mz,div, B0mV/div

Tone: Fluts, Key: C4 Tone: Flute, Key: C4

(D uPDI33AC (M) DOE signal (I uPDOIIAC M) SH signal  ([4) ,LDIIZAC M) SH signal ([D) Sample/Hold cireult output

PCB M5154-MAIM PCB M5154-MAIM PCB M5154-MAIM PCB M5154-MAIM
uPDB3IAC (M) pin 12 uPDS33AC (M) pin 13 PDBIIAC (M) pin 13 TLO82-2 pin 7
10uS/div, 0.2V/div 10uS/div, 0.2V/div 0.1uS/div, 0.2V/div 0.145/div, 2V/div

Tone: Flute, Key: C7
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(®1P0833AC M) SH signal (1D PDIIAC(S) SH signal () LFO1 output @ LFO2 output

PCB MS164-MAIM PCB M5154-MAIM PCB M5164-MA2M PCB MB154-MA2M
HPDO3IAC (M) pin 13 #PDO3IAC(S) pin 13 Refer to page 12 Refer to page 12
10uS/div, 02V/div 10uS/div, 0.2V/div 0.85/div, 0.1V/div 0.58/div, 0.1V/div

(9 DAC outpun @ Sterso chorus output @) DAC output @3 LINE-OUT putput
PCB M5154-MAIM PCB MS164-MA2M PCB MS164-MATM A/A+8 LINE-OUT terminal
TLOB2-1 pin 1 LAB4820-5 pin 7 TLOB2:1 pin 1 0.5mS/div 10mV/div
0.5mS/div, 0.2V/div 0.5mS/div, S5mV/div 0.5mS/div, 0.2V/div

Tons: Fiuste, Key: A3

- 18 =
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5. BLOCK DIAGRAM

Power
source
cireuit

THRU
OUTI [ IIN

Main ROM Consols MID! Sudb ROM
uPD27C256C switches Interface LCD unit :f:;:rm #PD23C12BEC
20A154 —— . 038
32K byte I 16K byte
Main RAM | |
| Sub RAM (1)
..rm:gtc- MIOI clock | wpDasBaC-15L1
T Koy "@ * 8K byt
+VBR(3V) MAIN.CPU 2MH2 +VBR(3V)
2.47MH2 CPU interface SUB
Key #O78IH |o— W] s — cru || SubRAM (2)
Key touch interface MESaHIT3 #PDIBIOH HPDA46AC-15L -2
control LS) | LSt —
MSMG6200GS- byte
n uPDBOASHC| o~ | ] o—@ OV;R V)
. 1 12 aoc: :aoc| 1smH: 15MHz
CPU, RAM etc. 596 ¢ T
MHz . 7c) 8.96
Pi!ch:mdcv 2 ) MHz
A Moduration Music LS Music LS!
1 w (Master) oSl  (Stave)
R #PDYIIAC-1 WPDI3IAC-2
—  reeeeet cesoy
ARer touch sensor m ' RAM pack | 1
1] .
(o] | | T
Fotd = M/ < °°°TTrcttt DAC
VDD, +VDAC DAC
—* *5V LvoLi, +vOL2’ VA * |
— +15V (+VCC) Main
VR N Mixer o[ Expander 1
| -15V {-VCC) I -5 L circuit
: Vb e N 3
Head- N ' @?L Stereo [ ia l
phone ' ' ' chorus Sample &
Amp. ' H ’ cireuit l ————1 Hold -
LA4170 !6 . .‘_.¥ J n circuit
: 't ik ¥ g R "l
Line-out (R) “vea™  F
(A/A+B)

Line-out(L)

8




6. DIGITAL CIRCUIT BLOCK DIAGRAM

[
11
Main ROM Sub ROM
4P027C286C-20A184 re—{,#023C128EC038
(32K byte) 118K byw)
Main RAM Msin-CPU Sb-CPY Subo RAM (1)
HPOAAGLC 8L MPO4464C 8L
8% o) WOI810H WPOI810H P
OV'OO "vll
Koy interfoce L Sub RAM (2}
(€] —— MPDA4BAC 82
uPOB04OKHC-872 ~I l’ (8K byte)
l_ IOV'.
CPV interfece — ﬁ 3',
Koy touch Kevboerd LSt 3 8
aavel LY ussTHIS A
mmw't Te DAC biock
| 3
Aller \8uch senser e r }
CZ1 emplov?!ivo control LSls for quick processing.
(1) Nain CPU Block
The block mainly controls operation of the digital circuits.
MainCPU ...... Controls keys, switch scanning, memory devices and MIDI. g
Main ROM ..... Contains program for system execution. .
=~MsinRAM ..... Has work areafor system execution and stores operation memories and tone
name data.

Key interface LSI . ... A buffer for data communication between CPU and Key touch control LSI.

Key touch control LSI ... Detects key entry and initial key touch speed.
(2) Sub CPU Block
The block mainly controls music LSls.
SubCPU ...... Controls music LSis and memory devices.
Sub ROM ...... Contains program for system execution and data for preset tones.
Sub RAM (1) ... Stores data ares for created sound.
Sub RAM (2) ... Work sres for system execution.
Music LSis ..... Refer to page 42.

(3) CPU Interface LS| . .. Interfaces between Main CPU and Sub CPU.
i -17-



7. CPU (uPD7810H)

As CPU (uPD7810H) does not have a internal ROM, it accesses control data for system
execusion from a external ROM directly.
Main CPU and Sub CPU have different functions.

7-1. Pin Functions of Main CPU

Pin No. | Terminal Name | In/Out | Function
1~8 . | PAO(SO) ~ In/Out | Data bus for LCD and RAM pack. Signal PAO~PAZ aiso generate key
PAY(S7) common signal.
9 P8O (SYC) in Synchronous signal from CPU interface LSI (MBB4H173).

1" PB2 (INT) Out Sub CPU interrupt signal.

12 PB3 (CONT) In/Out | Control signal between Main and Sub CPUs.

13 P84 (RCE) Out Chip enable signal for RAM pack.

14 P8BS (RS) Out Control signal for LCD unit.

15 PB6 (RW) Out Read/Write signal for RAM pack and LCD unit.

168 PB? (LE) Out Enable signal for LCD unit.

17 PCO (TXD) Out MIDI (Musical Instrument Digital Interface) datas output.

18 PC1 (RXD) In MIDI data Input.

19 |pc2(5CK) n MIDI clock pulse input.

20 PC3 (INT49) In Interrupt signal from Key interface LSI (PDBO4SHC).

kil PC4 (CNT49) Oout Control signal of Key interface LS| (uPDBO4SHC).

22 PCS (CH) In Timing signal of data transmission between Main CPU and Key touch control
LSI (MSM68200).

24 PC? (TST) Out Chack signal for intarnal ROM/RAM of Key interface LS! (uPDBO4SHC) at
power ON.

26 INT1 (X896) in Interrupt signal from Sub CPU.

28 RESE in Resat signal input.
CPU internal circuits are initialized when the terminal recsives 3 LOW level
pulse at power ON.

3N X1 In 15MH2 clock pulse input.

32 Vis Ground (0V) sourcs.

3 AVss Ground (0V) source for internal ADC (Analog to Digital Converter)

34 ANO In Modulation wheel input.
Voltage level from modulation wheel is converted into digital data by built-in
ADC.

35 AN1 In Pitch bender wheel input.
Voltage level from pitch bender wheel is converted into digital data by
built-in ADC.

38 AN2 In Alter touch sensor input,
Voltage level from after touch sensor is converted into digital data by
built-in ADC.

42 VAREF Reference volitage (+8V) for built-in ADCs.

43 AVee +5V power source for built-in ADCs.

“ LT+ Out Read signal output.
Drops to LOW when Main CPU reads data from peripheral devices.




Pin No. | Terminal Name | In/Out | Function
a5 WR Out Write signal output.
Drops to LOW when Main CPU writes data into peripheral devices.
48 ALE Out Address latch enable signal cutput.
Data signals DO~D7 become sddress signals AO~A7 when the terminal rises
to HIGH.
47~64 | PFO (AB) ~ Out Upper address signals (A8 ~ A15).
PF7 (A15)
65~62 | PDO (DO) ~ In/Out | Data signals (DO ~ D7).
PO7 (D7)
63,84 | VDD, Vee +5V powaer sourcs.

7-2. Pin Functions of Sub CPU

Pin No. | Terminal Name | In/Out | Function
1~8 | PAO(LO)~ Out LED drive signals output.
PA7Z (L7)
9 P80 In Interrupt requaest signal input from Master Music LSI.

10 P81 In Interrupt request signal input from Slave Music LSI.

1" PB2 Out Master Music LS| chip select signal output.

12 P83 Out Slave Musie LSI chip sslect signal output.

13 PB4 Out Write enable signal for Music LSis.

14 P8s Out 1D (Interrupt Disable) signal output.

When Sub CPU is busy, it sends 1D signal to Music LSIs so as not to be
interrupted.

18 P86 (LDC) Oout Stays HIGH level for approximately 830 milliseconds after power switch is
turned on in order to avoid mis-lighting of LEDs and shock noise on power
uP.

1?7 PCO(L11) Out LED drive signal output.

18 PC1(SYC) In Synchronous signal from Main CPU,

19 PC2 (CONT) In/Out | Control signal between Main and Sub CPUs.

20 PC3 (INT2) In Interrupt signal from Music LSls.

22~24 | PCS (LB) ~ Out LED drive signals output.
PC7 (L10)

28 INT In interrupt signal from Main CPU.

28 RESET In Resat signal input.

The terminal receives a LOW level puise st power ON.
CPU internal circuits are initialized then.

31 X1 In 15MH2 clock puise input.

32 Vis Ground (0V) soures.

“ AD Out Read signal output.

. Drops to LOW whan Sub CPU reads data from peripheral devices.

46 | WR Out | Writs signal output. .
Drops to LOW when Sub CPU writes data into peripheral devices.

48 ALE Out Address latch ensble signal output.

Data signals DO~D7 become address signals ASO~AS7 when the terminal
rises to HIGH.




Pin No.

Terminal Name

In/Out

Function

47~54

PFO (AS8) ~
PF7 (AS15)

Out

Upper address signals (AS8 ~ AS15).

65~62

POO (DS0) ~
PD7 (DS7)

in/Out

Data signals (DSO ~ DS7).

63,64

V0D, Vee

+5V power source.

Data Read and Write Timing Chart

Data Read

4] T2 A £
Clock pulse

ave ST, J
i#hrea —X - T =
07
Pora) — A Y-~ - DamAasd - - - <

RO—\__—/—

Data Write

n T2 I
Clock pulse

ave ST __

rrr-0 — ) Agdret

(PD?-0) x Aadress XX Data Write X
mv

A




8K byte of Main RAM is the data area as written on page 17.
The RAM is backed up by +VBR (3V) of lithium battery.

The capacity of Masin ROM is 32K byte and containts program for the system execution.

8. MAIN RAM & ROM ACCESSES
yyz Decoder
SN74LS138N
—_—
4 | l I | 1A, 18,16
N  Omabwpr~bO. { - W.JJ- N
'm . .. : ' A . = 4
w8 1/08~1/01 OE WR CE) DO~D? OE
I3 Main RAM Main ROM
WA —,; UPD44GAC-15L uPD27C256C-20A154
2 A11~A8  A7~A0 TE2 A14~a8 CE A7~a0
=) ~ N
- TY_TY1 Ted 11
[} Address bus A15 ~ A8 - AIS~A13
PFO
MAINCPU . 2PV interface
uPD7810H . b\ 1810 LS| OLOO| o g
. ) >.l" on.lm Lhy Address bus A7 ~ A0 .
MBIAH1TS {sNormal HIGH leve!
‘LS139
ILOG Reset (EACH DECODER/DEMULTIPLEXER)
1 cireuit FUNCTION TABLE
ALE
INPUTS
ENABLE[SELECT| UV
G 8 A|YO YV VY2 V)
L} X XIH H H H
L L L]JL H H W
|8 L H|H L H W
L H LK HW L H
L H HINMN H H L

Hehigh level, Lelow level, X=lrrelevant

Lower address bus (AQ ~ A7) is provided from CPU interface LS| (MB74H178).
When signal ALE from Main CPU rises to HIGH, data bus (DO ~ D7) becomes address bus
(AO ~ A7) in CPU interface LS| (MB74H178). Upper address bus A8 ~ A15 is directly
supplied from Main CPU,

Chip sslect signals are from signals A13 ~ A15.

Chipselection | A13 | A4 | AIB | WR | RD
Main  RAM LOW | LOW | HIGH |HorL | HIGH
Main ROM - | = [toW]| = |low

-2 -




9. SUB RAMs & ROM ACCESSES
Reset circuit
(Normal
—_—r HIGH level)
PE? e 20 B -
pho [\ A B ,, -
X 1 V|l = &
) § ::gg‘; ; WE ™ 3
ASis L) — 6’52:
Y3 vz o o
Decoder -: __> c§§
SN74LS138N §
v§_v8 ) '}
v 3 T‘v"” AS10 o
207 g |38 2
ey < ~
WA 5 ! WE < -—
simm d ¥4
o D gl on Plamrnd 133 2
suB cPU OR gate 3 33,&,3& <:,a
LPO7810H SN74LS32N s § 5
O B |
A O a
CPU intertacs
L::“ 6‘538&7 A1
r0? °hl" [ Address bus AS7 ~ ASO k> A'razg 017
K i oL1? v Aoﬁﬁ 00 ]
P00 (1)
MBG4HI T
. . Data bus D7 ~ DO
#PD4484C-15L is an BK byts RAM while uPD23C128EC is a 16K byte ROM.
Refer to page 17 for the functions of each devics.
In the same procedures as for Main CPU, lower address bus (ASO ~ AS7) is generated from data
bus (DSO ~ DS7) in CPU interface LSI (MB64H173) when signal ALE is HIGH. Upper address
bus (AS8 ~ AS18) are provided from Sub CPU directly.
Chip select signals ars generated from signals AS8, AS14 and AS15.
runcr':'g&@usu
— I outruts
Chipssiecuon] ASS | AS14 | AS15 | WR AD Jenasie] seLict
G) G2°| C 8 A YO YY Y2 VI V4 V8 Y6 V?
RAM-1 LOow HIGH Low LorH HIGH g2 Wwx X x| M M M W N H W
RAM-2 WIGH | HIGH | LOW |LorH | HIGH I N T R oS R B
W OLIL L MM L oMo M N NN
AoM = [eow Jweu] - Tuow ] |ubjtssfdsstnsns
M OLIM L LM MM ML N NN
HoLM L MM M N M N L NN
M LM M LM KM H LN
L L L N L . T e S
*G3°G2A+028
He high lovel, Lolow lovel, Xeirrelovent

-22-



10. CPU INTERFACE LS!I (MBB4H173)

-
Q OFF (SYC)
m” cx MR
.7 _
IGN (RD-WR)
e ] - ar = ‘or 0Lo0 =
v e—]o o o oel— ) oLol
" a1 c 0*: o8 oLa2 o)
Te—q2 olo Q3 «emm 03 o | ¢
Q2 °’
e 3 00 Q1 o1 oLo4 (A7)
el 4 @ oLos
s h oLos
e Lateh 2 oLo? -
) Qr 0?7
G o8 o8
as o 1LOG (ALE)
Ql 03
o o1 810 —
“ Do
{R2) 1520 52 al—v 81
Latch 3 812 (00)
ar ’Y) >0 813 ke
o8 -] 814 on
o ol 818
03 03
o2 o2 816
ay o 817 -
00
(R1) 1821 58 exf oy
) 1G1 (A14)
4-<]— Latch 4
- 820 T 162 (A1S)
821 o8 o8
(0S0) 822 Py o6 OGN
= 823 A!* 03
a2 02
tosn | 8 a1 3| So— 1c30
82% 00 00
&8 Oy [}
826 ¢ t
1c32
827 Latch §
W) IFIC o8 o o3
OL10 ¢ - as 0
o4 ™ < 1c38
oLn ‘“* 03 “
Q2 03| L
(AS0) gu: 9 o1 &40
e Do aﬂo (3 [[/}]
(AS7) | OL14 a2 (10
1
oL1s 1C43 Ki8)
o -
Ic4
(ALES) IL1G s

internal biock diagram of MB84H17)
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10-1. Function of Each Block

F/F 1 — Setby the clock pulse ‘0’ and signal R2 from SUB CPU, and generates signal SYC
which synchronizes MAIN and SUB CPUs.

FUNCTION TABLE

INPUT OUTPUT
PRESET CLEAR cLOCK [ Q a
L H X X H L
H L x b3 L H
L L x x He He
H H t H H L
H H t L L H
H M L x Qy Qs

Decoder 1 —~ Generates clock pulses for the latches from signals AQ ~ A3, A14, A15, PO

and WR.

FUNCTION TABLE
e |t ourrur
Gy G*[C 8 A | YO YN Y2 Y3 va V8 Y8 Y7
X L] X X X H H H H H H WK
|8 X X X X H M N H H HH N
“ S L L L L H H K W H W N
L] [8 L L W H L H W H H H W
L] L L H L H H L N H W NN
L] L L H M H M N L H K HH
H [8 H L L H W M M L W KN
L] L " L N H H H H M L H M
L} S H W L H M H KM NN L N
L] 8 H H M H H H H M W M L
+82+32a+ 328

Latch1 -~ Converts MAIN CPU's data bus (DO ~ D7) into address bus A0 ~ A7, and
generates clock pulses ‘0’ ~ ‘5°,

Latch 2 ~ For data transfer from MAIN CPU to SUB CPU.

Latch3 =~ Transfers data from pitch bender and modulator wheel to SUB CPU.
Latch4 - For data transfer from SUB CPU to MAIN CPU.

Latch§ - Converts SUB CPU’s data bus (DSO ~ DS7) into address bus ASO ~ AS?.

FUNCTION TABLE (EACH LATCH) FUNCTION TABLE (EACH FLIP-FLOP)

[ INPUT OUTPUT | INPUT OUTPUT ]
OC  ENABLEC O [ OC Cux [-) Q
L H H 7] L t M H
L H L L L t L L
L L x Qe - L x Qe
N x x 2 L*._X x 2z
Latch 1 and 8 Latch2 ~ 4

-24 -



10-2.

Data Transfer Procedures

sus Cr:!

PFO, 6,7

P00
PO?

INTY
rCc2

WA
AD

MBB4H173

U

Y
Lateh 1

cx
Latch

-

2

I I

Latch <>

MAIN CPU

Decoder 1

112112)

©
s-8

R
'..
A
o

4,\5

“ 2
<
SyN

SYC

TG
F/F\
2]

A
4

S |

o e N P

CONT

HD74L85154P-1

A~ A3

Y8 Oecoder 2

(21}
EIF2

X898

SN74LS74AN

ASS, 14,18
—-—5

«

SN74LS138N

Yo .Y

RET

ézzt

o

:

P82
rel

INTY




SyC

(1) Pitch Bendsr & Modulator(,> SUB CPU.

@ Voltage level from the pitch bender or the modulator is converted into digital dats in the
CP'J's built-in ADC (Analog to Gigital Converter) and output from data bus (D0~ D7),

(@ fhe da is entered into CPU Interface LS.

@ Sending signal R1, SUB CPU sats Latch 3 and reads data periodically.

(2) MAIN CPU 2> SUB CPU.

@ Via Latch 1 and Decoder 1, MAIN CPU drops clock pulse ‘0’ to LOW level.
By clock pulse ‘0°, F/F 1 is preset to rise signal SYC.

MAIN CPU puts data on data bus BO ~ D7, and at the same time, clock pulse ‘0’ rises to
HIGH level.
At the rising edge of clock pulse ‘0’, data from MAIN CPU is sat in Latch 2.

@ MAIN CPU interrupts SUB CPU from terminal PB2, and simuitaneously generates
signal CONT from terminal PB3.

@ Generating signal R2 from Decoder 3, SUB CPU reads the data from Latch 2 via data bus
DSO ~ DS?.

(8) SUB CPU sends signal ACK to MAIN CPU via Decoder 3 and F/F 2.
-Upon receipt of signal ACK, MAIN CPU confirms that SUB CPU has received the data
and generates signal ¢18 in Decoder 2.

When all the data have sent to SUB CPU by repeating the above procedures D~ ®),
MAIN CPU drops signal CONT to LOW,

(@) Confirming that both CONT and SYC are LOW, SUB CPU determines that all the data
have been recvived.

2 15t data X nddiu X 3rd data

X Last data

mavcrurez [ |

X888

conr [




(3) SUB CPUCLOMAIN CPU.

@ In the same procedures as stated in the item (2), MAIN CPU sends “Request Command”
that inquires SUB CPU to transmit data.

SUB CPU puts data on data bus DSO ~ DS7 and sets the data in Latch 4 by signal
W1. SUB CPU then presets F/F 2 by pulse ¢4, causing signal X896 to be entered in MAIN
CPU.

@ Acknowledging that data is set in Latch 4 by signal X896, MAIN CPU generates clock
puise ‘2°, causing data from SUB CPU to be put on MAIN CPU data bus DO ~ D7.
After receiving data, MAIN CPU sends SUB CPU an interrupt signal from terminal
P82, and by interrupt signal, SUB CPU confirms that the data is received by MAIN
CPU.

(5) Repeating the above procedures @~ @) SUB CPU sends the next data to MAIN CPU.

Dummy data to generate signal
Request Commnd r l \
Latch 2 YReauest Command Y
L::gﬁ 4: :::_- -::_--_—_-_-_-_ 13t dats 2nd data / bst data

et n n N > n_
X898 [ 11 [ S M
CONT l ) I_

-7 -



(4) Key and switch scanning

Receiving a key common signal from data bus, MAIN CPU discriminates a key or a switch
input.

o

ray
sal
oas

EREEFE

<
~0

<
-
oy

74LS154P-2

MAIN CPU 4PD7810H

@ From signals PAO ~ PA3 of MAIN CPU, 4-line to 16-line decoder 74LS154P-2 generates
key common signals KCO ~ KC11.

When a switch is put, one of the input signals KI0 ~ KI5 (for switches) is entered in CPU
Interface LS| MB64H173.

@ MAIN CPU generates the clock pulse ‘4’ (for switches), causing the tristate buffers to be
opened.

@ The inputv pulse is entered into data bus.
@ Discriminating the contents of the data bus, MAIN CPU determines which switch is pushed.

INPUT ouUTPUT
Gl G210 C B AlQ 1 2 3 4 & &8 2 8 9 10 11 12 13 14 18
L LJL L L LiL H H H H H H H H H H H H H K H
L LIL L L HIH L H H H H H H H H H H H H HH
L LIL L H LIH H L HH H H H W H H KM H H H W
L LIL L H HiH H H L H H H H H H H A H H H H
L LJL H L LIH H H H L H H H H H H H H H H H
L LIL H L HiH H H H H L H H H H H H H H W H
L LIL H H LM H H H H H L H H H H H M H HH
L LIL H H HIH H H H H H H L H H H H H H HH
L LM L L LIH H H H H H KW H L H H H H H HH
L LM L L HIH W H H H H H H H L HH H H W W
L LK L H LW H W W H H H H H H L HH H N H
L LI L H H|H H H W H HH H H H K L H KW W H
L LW W L L|H M H H H H H H H H H H L H KW
L LW H L HIH H H-H H H H H N H H H H L NN
L LW H H LIH H KB H H H H H H H H K H H L H
L LW H H H|H B W H H H H H H KM H H H KW H L
L H X X X X|IH H H H H H H H H H H H H H H H
H OL|X X X X|{H H W H H H H H H H H H H H H H
H H X X X XIH H H H H H H H H H H H H H H H
74L5154P Function Table



10-3. Switch Matrix

KIS Ki4 13 K12 Kt X0
OPERATION KEY TONE
) MID! SoL0 eray LA o NORMAL
MASTER KEY GLIDE PORTAMENTO]
L CARTRIDGE | EXCHANGE TUNE TRANSPOSE ON/OFF ON/OFF
KC2 BANK BANK BANK BANK BANK BANK
¥ € o c 8 A
KC3 BANK BANK MEMORY MEMORY MEMORY MEMORY
" G 8 7 6 s
ca MEMORY MEMORY MEMORY MEMORY YES NO
. 3 2 1 - -
KCS VALUE & VALUEY | ENV.POINT ENV. POINT PAGE PAGE
LOAD SAVE END SUSTAIN uP OOWN
CARTRIDGE BEND WHEEY
KCe Qvnost NAME  |PORTAMENTO |  GLIOE RANGE | arren‘rouc
xc? noIsE RING stieer VIBRATO OCTAVE | iNITIALIZE
xcs OCA 1 DCA 1 ocw 1 DCW 1 0Co 1 0Co 1
v KEY FOLLOW ENV KEY FOLLOW ENV WAVE FORM
K9 OCA 2 OCA 2 ocw 2 OCcwW 2 0Co 1 0CO 1
ENV KEY FOLLOW ENV KEY FOLLOW ENV WAVE FORM
PARAMETER OCA 2 OCA 1 OCA 2 OCA 1
KC10 oeTUNE CoPY LEVEL LEVEL VELOCITY VELOCITY
e SUSTAIN PROTECT  [MODULATION [ oo COMPARE/ MIDI
PE0AL ON/OFF ON/OFF RECALL ON/OFF
PACK
xe2 DETECTION




11. KEYBOARD

C2-1 varies the sound volume in accordance with the key touch speed and depression strength.

11-1. Key Touch Speed Detection
Each key has two key contact switches S1 and S2,

When 8 key is hit, S1 turns on first, then S2.

The interval time between turning on of S1
and S2 varies according to the touch speed of
the key.

LS| MSM 6200 detects the time interval and
determines the key touch speed.

Front ‘ Some RC (resistor and capacitor) integrating
S1 circuits are connected to the MSM6200 and

/ s2 @ when switch S1 turns on, the RC circuit starts
KCA  to discharge. The discharging stops when 52
turns on.
_ Kl The MSM 6200 also contains an ADC (Analog
KCe to Digital Converter) and changes the voltage
: Ve of the RC circuits into a 5-bit digital signal

. which is sent to the CPU as key entry and hitting
Fig. 111 speed data.

S1 ON S2 ON Release

« —inrmt T

o )

circuit

g=———e=- Ve
~

\\‘
-

Fig. 11-2



11-2. Key Matrix

KC1A  KC1B  KC2A  KC28
Ki 8 CEOICED) ki3
Kl 9 (HO) 85QQ arsO)(A#s @) Ki24
K110 —(A5 D I~(A5 D )G+ D)~G#5Q) Ki25 <o o:
k11 —G5 D H)<G5@ )-(Frs<Fs@) k128 O) ‘
K112 Fs@ (5@ )<Ces® )<E5Q ) «7 (D
k113 —@#s D)o @D)-05® )-05®@ ) ki28 @ Gn@
ke —Cr - DO >-CQD ke G20) (@‘ '
k1158 —@4 D )-G4Q@ ramD(aM@) Ki0 @‘(@‘
K116 —@s @D )~ @ )<Gra D)~Gme K131 [0) @
Ki1? G4 Ga@ rFu@Q)rCm@®@) K2 ,@;)‘(K(}
K18 —( 4D FQ )< e @ )<E4@ ) «i33 O B"@ Gn
k19 —Q@u D)0 Q)04 D )< D) ki ‘W‘a)’@b
K120 CraOD~CHu@DQ)-C4D )~C4@ ) «xi3s [0) (D
K121 830 83Q@ AansQO))-(an @) ki3s ‘(ﬂe}‘({@
K122 a3® @3 )-Gn)-G@) «iar ‘(ﬂ)@‘@

3
)

Cac

K138

0
o

B
¢
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113. Pin Functions of Key Touch Control LS| (MSM6200)

1

Pin No. | Terminal Name | In/Out | Function
1~8 | IR8B~1C8 In/Out | External RC discharging circuit inputs and outputs.
10 REF Reference voitage (+5V).
1" AG Analog ground.
20 o1 Out Interrupt requaest signal output.
When LOW, MSM6200 interrupts the CPU.
25~28 | 02~05 Out Upper 4-bit data bus.
20~32 | 101 ~ 104 In/Out | Lower 4-bit data bus.
Q2 03 04 05 101 102 103 104
MS8 LS8
12 in ALE (Address Latch Enable) signal input.
When HGIH, address in MSMEB200 is assigned.
35 13 In @R signal input.
When LOW, data or address can be written in MSM6200.
14 In RD signal input.
When LOW, CPU reads data from MSME200.
7 18 In CS (chip select) signal input.
When LOW, communications between the CPU and MSMEB200 is possible.
39 110 In Reset signal input. LOW: Active.
At power on, receives a reset signal to initialize MSMEB200’s internal
circuits.
40 VoD +5 volt sourcs,
Q PGI In Clock pulse (2.47 MH2) input.
45 VS§S2 Ground (0 volt) source.
46 VSS1 +2.25 volt source.
47~80 | KC28~KC1A Qut Key common signal outputs.
58~08 | K8 ~ K38 in Key input terminals.
91~100 | IR1 ~ICS In/Out | External CR circuits inputs and outputs.
14. Pin Functions of Key Intarfsce LS! (uPD804SHC)
PinNe. | Terminal Name | In/Out | Function
1 T0 In Clock pulse input for data read/write.
2 XTALY In 8.96 MH clock pulse input.
4 AESET In At power ON, the terminal stays LOW level for a while in order 10
initislize internal circuits.
(] INT In Interrupt signal input from MSM6200.
8 RD Out Read signal output.
Key interface LS| reads data from MSMB200 when terminal is LOW.
10 WR Out Writs signal output.
Kay interface LS writes data or address in MSM 6200 when terminal is
LOW.
" ALE Out ALE (Address Latch Enable) signal output.
Address in MSM8200 is assigned when HIGH level.

- -




Pin No. | Terminal Name | In/Out | Function

12~19 | D8O~ DB? In/Out | Data bus (DO ~ D7) between MSMEB200.
20 Vs Ground (0V) sourcs.
28 vDOD +5V source.

27~34 | P10~P17 Out Data bus (D0 ~ D7) between Main CPU.
36 P25 (CNT49) in Control signal input from CPU.
37 P26 (INT49) Out Interrupt signal output to CPU.
a8 P27 (WR49) . | Out Timing pulse output for data read/write.
39 T1(TST) In Test signal input.

Key intsriacs LS! does salfcheck of internal RAM/ROM at LOW,
vCcC +5V sourca.

11-8. Key Touch Data Communication

(1) Block Diagram

’ (L] gy 7B
o oo JETISIN | gecoder = PFO~7
007 -1

o2| —22L . |087 1) 07

03| —L28___,lo8s p;l:‘:i_s:_tg r08

a o4 —9-95——-000‘ oss A e — A P08

KCiA =  os|—22__ ,lpge e L= 04
@ i 3 1O + o83 §§ o — o r03 g
£ 3 02 -3
T - 102 0————000' 082 ! O "2 p—r— 1L 02 ~
8% 103{e—D0t—oipar &2 1SS 2 o1 g

104|]e—LX__,iggg $ 3 po 20 00
X8 gg Lecocanae -
@ L 88 b Wy E_g »is Fhreo state|butfer  EBRTES s B
K38 5§ 12| e————JaLE ¥ U 26 TR rca §

4| e————— 78 To NCap
13| e——Wh [ il
13 e AST WRED

1o _l )

voD RESET

To SUB CPU

1
RESET

From resat circuit

Key touch control LS| fetches the data of key entry and key touch speed from keyboard, then
the data are transmitted to Main CPU via Key interface LSI which is a buffer.

The Key interface LSI quicken the data communication between the Key touch control LSI
and the CPU.

B < B



(2) Timing chart from MSM6200 to uPDB049HC
For sanding mainly key entry and initial touch data.

0D7 ~ 00O X_oata X

(3) Timing chart from uPD8049HC to MSME200
For sending mainly request command of key entry and key touch speed data.

fo— 200ms—
ae— | l
Jo——260n3 ——ejo——630ne—|
WR
007~0D0 _ X command XX oata X

- {4) Timing chart from uPD8049HC to MSM6200
For transmitting mainly key entry and key touch speed data in this process.

o7~o0 X W X W XX
t 1

0 i Data load
’ 1l I - |
svncao — | N T 1
WRa9 —_—

u u U
CONT® -/ L —
' LEMo ata

iNT® mip ———e tnwv:l:

e Key interface LSI requests interrupt to CPU,

7 .



118. After Touch Control Circuit

To other circult
" 2
SN74LS174N-1Y ) ve
+VvVDOD 80k 3 ptp TO VCA
; al-Dowy
® _Do.w_.”“ 4%% ‘MIMAB58D0-1 (Control voltage
2 '2' ‘$° sa 80k $ 25k of amplitier)
Key 108 g »00 0 g sa _M-’z“
E a’ SOn 2
] _‘>°..w._.r
o'l“l "~ § Ab -] 3 sox 28k
slanz T WR 20 —M;uu
3 PF? S0k
) —» |CLR 10 f
I PFB] >

2Bk
N it
AC block (6 bit)

After touch sensor
AFTER TOUCH PARAMETER 15 ~ 8 ~10
ve No pressure «38v [ ~ | s20v | ~ | GNO
o Pressure Max, GNOD ~ | GNO ~ | GND
LS174
FUNCTION TABLE
‘L8139 (EACH FLIP-FLOP)
(EACH DIG'OUD"(&%U}JAI.‘T&LCXIN TNPUTS OUTPUTS
T CLEAR CLOCKX O [«] M
CUTPUTS Y X X L H
ENABLE|[SELECT ] : : :: : :.‘
a 8 Alvo Yy Y2 Y: n ! %l a o
.L‘ : t .l: : : ] Hehigh level (steedy suats)
L L H]lWw L W W L = low level (steady state)
|8 H LW W L W X =irrolovent
L W MKW W WL ¢ = vansition trom tow to high level

Qg = the level of Q before the indicated steady-state
input \ were d.

t ='176, ‘L8175, and ‘S178 only

(1) When the after touch sensor is pressed harder, its resistance becomes lower dropping the voltage
level of terminal AN2.

Hshigh level, Lelow level, X =irrelevant

(2) Main CPU convertes analog signal into digital data in the internal ADC (Analog to Digital
Converter), then output the data to DAC (Digital to Analog Converter) block.

(3) These data are converted to analog signal by DAC block.
(4) The output voltage VC is input to VCA (M5241L) on PCB AS1M, to vary the amplitude of the

VCA.
Nots: Construction of after touch ssnsor.
Inter-connector
After touch sensor is a sheet of silicon rubber in which
2men __,:_-__,_;i? carbon particles are inlaid.
Ay ~ While no force is applied, the resistance between the
o= 12.8mm | Sermor both sides is infinity. However, when it is pressed

plete hard, the density of the carbon becomes high causing
:‘ its resistance to be as small as 10 ~ 30 ohms.
: 'm":_/gﬁ;“ The silicon rubber is put between two thin metal plates.



120

DATA CLOCK PULSE GENERATOR

From Flip/Flop

Address latch Address latch LED deive SuB CPU |
for RAM pack for RAM pack direuit I—. . -
suﬁ7‘w‘7m.a SN7‘L?<37‘N SN74LS154P-1
CLR cL
1 ool . e luo
W 2E ole——
07 ~018 ! ' Al
-ejlY 2%
Y14 3 % ¢| e———x
of Yi8 © 0| e————{ A3
3
e'C 142 8 o Q—G: %
010 o cale—
CLR
Data lateh s
:?:u.:l.l’ g Key interfacs LS| Flip/Flop e
SN74LS174N-2 uPDBO4ASHC -872 LS74 ol "
(Normal HIGH level) 00
£10 ~ P17 #27 TO
PR CK|e X
e — OGN IGY 1G2
z ___r CLR j o?
13
ﬂ é MAIN CPU
poond ' 4PDI8ICH
sNrLs200 ap Reset MBBART73
Cireuit CPU interface LS|
| Databus DO ~ D7

Teormng! Clock Function
vé 016 Clock pulse for interrupt from Sub CPU to Main CPU.
Y1=Y11 | ¢17~918 | Clock pulse for LED drive circuit.
Y12 o1C Clock pulse of control signal for stereo circuit.
Yl 10 Enable signal of buffer (SN74LS240N) and resst pulse
of Flip/Flop (SN74LS74) for key data transmission.
Y14,Y18 | 01E, 0'F ALE (Address Latch Enable) signal for RAM pack.




13. LED DRIVING CIRCUITS

1
PUNCTION TASLS -
“ tovel (1emady ¢
(EACH FLIP-FLOM M» I.::l.‘l brovee eam
- M PCECNIW, IM
CLEAR CLOCK 0| G 81 | 1o wansition trom low to Ngh lovel = TS C!
Y % XL W | Qe® e levet o4 Q betare e lnenes g 10 1a p——t i
" ; e - Mlmmm 0 _lo LM74 3000
" ~
—t B lo 2 sof—tM13 o _TorERATION MEMORY
4
£ M2 —
JaLs18ep 02 o § e £Y SPLIT
PUNCTION TASLE LI PR L} LI T
IY.W' oUTRIT 50 @ LM70 Al
0 3 LM
TN YUEEENEY RN o =
‘i“ttL“'“'““““““”“n:: d CL‘ VOL’
&LLL‘-“"L"."N”"”N"“N:““ 1—
AR N R T R R R
[SNS —\-r_1
N n“”"n"“““u w”
tttﬂt::::ii::::::::::: & o m.—“‘—-—-—cgarmoag
Ptinmseannmustunsnnnnd 51 1o . z0f——tM88  lcomrane/necaLt
SRR el I ST m—
» -
RN R L R R (00 o § so[—48 —jeev rmanrons
L "L, ) LMS81Y
tt:::::::::i;i:::::::: _ 51 lo f« s [GLIOE ON/OFF
"nn
LR R R R 58 _lio 3 PORTAMENTO ON/OF#
:::::::::znnnnuunnunnn (11} oLk L'VOL)
u-u'h-i.'.'l-"'d R © wesgeant
——
Oota bus 8 o 30] ] [CARTRIOGE SAVE/LOAD
00~08 v -] 0 o 20 LM94 NAME
| — i
— VW—Bio ¥ « bt PORTAMENTO
2 1o 3 10 LM92 GLIDE
5 o 3 LM91 BEND RANGE
0 _lso a sa LM90 WHEEL/AFTER TOUCH
— 19 leuk Levoua
S fo a LMAS NOISE
8 1o ¢ 20 LMAG T
2] 80 § (1] LML 1
Addrens s o12~018 52 {0 3 s LMAZ T
- 53
C_T -1} © § « LMAY 2
1] 30 10 LMAQ N
— 018 lew Levoua
B fo a Lmes MOGULATION ON/O®
B 10 » 20f——M8¢ ___ lwoionore
B e ¥ sa L4892 'DCA 2 LEVEL
8 leo 9 so]——MB2 ____Jocat LCVEL
B lo § (LU [OCA 3 VELOCITY
10 voL? ) - "
- 30 30 OCA ' V. .0CITY
NORMAL PITE ot o

Combining the signals AO ~ A3, decoder 74LS154P-1 generates signals ¢17 ~ @14 whish : »
latches 74LS174N-1 ~ 6,
For lighting the LED “NORMAL", MAIN CPU raises signal DO which is inverted to LOW leval.
Then, Main CPU generates clock signal ¢17 from signals AQ ~ AJ.
DO (= LOW) is set in latch SN74LS174N-1 dropping signal LM70 LOW.
The LED “NORMAL" is lit since its anode is connected to VDL2 (+5V).
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Signal conditions

These LEDs are controlied by Sub CPU,

For example, when Sub CPU wishes to light the “BANK-A’’ LED, it drops all the signals
L8 ~ L11. YO output of Decoder 5 drops to LOW, causing the LED to be lit.

PCB MA4M PC8 CNIM
o310 15Co1 wave FORM
vif—t3"' f5cor env
va—212__focwr key FoLLow
vaf—512__foow: env
vap—31___focar ey FoLLow
vsp—1%  _Iocar env
o vep—t3" __locoz wave FORM
3 8 __foco2 env
g vel—328___locwa kev FoLLow
9 vy 5% Tocwz env
paof—2—1a vio}—S1A__ Tncaz ey FoLLow
par—l s vip—=12____focaz env
paz—t ¢ vigj—tSe VIBRATO
rasl—2—1o vi3p—Ls10 OCTAVE
G via j—LS1E DETUNE
E G2 vis LovoL2
3 PCB CNZM
@ pas L T vo LS20 MEMORY 1
§ rasi—S—1s v f—t32 MEMORY 2
S pag——Jc 9 va}—t32__ I mewoava
§ par——lG2a é yajp—t23 MEMORY 4
a o 3T v MEMORY §
voLlewe]ct 2 vsp—3B I wmemonvs
ve|—L52 " memoay?
vy iS22 MEMORY 8
Levio2
PCB CNZM
pcs L = vo] 328 BANK A
PC8 L9 [ ) Y1 LS29 BANK 8
porf—tllde 3 vp|iS2A BANK C
peof—tllotgoa 8 g tS20 BANK O
56 g va | L5 BANK €
VOLlown{G! Z  vsj—i320 BANK ¢
ve|—L52€ BANK G
— o | LS2f BANK H
Lovioz

(&) L2 v Lo
L L L L
L L L H
L L H L
L L W] w
L H L L
L Wl H
Lt L] H L
L H|l | H
H L L L
H L L H
H L H L
H L H| N
H HlL]
H H L|w
H H H| L
Signal conditions
L |we | s | Le
L [S L L
L L L "
L 8 H L
L L H|H
L ] L L
L H L H
L ] H L
[ H|H
Signal conditions

Lo |
L L L|L
[ L |w
L L H |
L L Hln
[ L]
L | H L | H
[} | L
Lln H|H




14. ANALOG CIRCUIT BLOCK DIAGRAM

SuB CPU KPO7810H

pr———— 1
Music LSI Music LSI
uPD933AC-1 uPDSJAC-2
(Master) (Slave)
1
v
DAC {12 bit)
3 BAS221
3
5 !
s
i i
8 L . Expander
T circuit
g
e |
Sample/
Hold
circuit
emsssm—
Pe————
K ]
g 1
5 Stereo
g chorus
§ cireuit
S ! ! Main Foot
. _TJ L.«.— VR VR
|~ —
g‘ ...O.-....-...I..
2 [ ]
< VCA :
S .
................ L X ]
ee——
Line-out(L)
(8)
. Headphons Amp.
Lins-out(R)
(AJA +B) ¢ LA4170




m

(2)

(3)

(4)

PD (Phase Distortion) Sound Block

MusicLSl........... Two LSIs generate digital PD sound signals as show below.
' Mode [NorRmaL | ToNE mix [ ke spLiT
uPDO33AC-1 (Master)] TONE 1 Lo
WPDB3IAC (Slave) | . TONE2 | UPPER

DAC (Digitai to  .... Mixes the two different digital signals and converts into an
Analog Converter) analog signal.

Expander Circuit ..... Music LSIs’ outputs are contracted to obtain a wide dynamic
) range of amplitude. Expander circuit reforms it into a proper
waveform.

Sample/Hold Circuit . .. Removes a hiyh frequency noise called as glitch contained in
the DAC output. Also separates the master and slave waveforms,

After Touch Block

After touch effect gives variation of amplitude and modulation to the output sound.
After touch sensor under the keyboard varies its resistance from infinity to approximately
10ohm by means of pressure strength. The change of the resistance is input to Music

LS!s or VAC circuit via main CPU.

The CZ-1 is able to set the depth of the effects by parameter (0 ~ 15).

After touch sffect F low of after touch signal

~———
Modulstion Senscr =» Main CPl) =» Music LSIs M
Amplitude Sentor =» Main CPU =» After touch control circuit = VCA circuit l

Stereo Chorus Block

Gives stereo effect to the output sound. ON/OFF of stereo effect is input by panel switch.
The stereo chorus effect can be set individually even in Tone Mix or Key Split mode.

Ex. Mode Stereo effect ON/OFF
Tone mix Tone 1: ON, Tone 2: OFF
Key split LOW: OFF, UPPER:ON

VCA (Voltage Controlled Amplifier)

Receives voltage which are convarted from the resistance value of Main VR, Foot VR, or
after touch sensor.

In accordance with the voltage levsl, this block vary the amplitude of the sound.

-40 -



18.

MUSIC LSls ACCESSES

C2-1 employs two Music LSIs, Master LS! and Slave LS|, which are controlled by SUB CPU.

Master LS|
r8s —> 1)
P80 e Ag - 0018
E § 004
[{.7 ]} SCN WE 5
(R0 9 00E
P — < 9Q sve
82 % -
x rc3 | s
e nﬁﬁ(—-@
[ Slave LS!I
~
e 10 0OE
3 —
s PB1 e dRQ &
S W ws ‘3 svc
L. w 2
»n RO RAD & DO1S
=
%

-gul

i

°vY

nan

?QM

oOom»
SN74LS138N

(1) SUB CPU=DMusic LS!

PB2or PR3 (CS) Music LSI chip uhﬂicn_"—

m(ﬁr_r—wlo\)nomauhmmdmtﬂt-—af—

Wming.

T :wlmmimdmnlm I

———— One unit of data consists of 3-byte signals. —_———
Dauws Bus :X Command Xu»-mau7 Lower deta [

(2) Music LSI = SUB CPU Gt e L3 e v,

rQ (W—E__ Music LS! intarrupts SUS CPU ——f

Upon recaipt of interrupt signal,

SUS CPU selects LSI
oy TYr. ‘— | pr——
o ([=1} r —
/- SUB CPU reach data fram Music LSI
1.} ¥ _
| ha |
Do b P E —— -

-4l -

Digital melody signal DO4 ~ DO15

; v To other circuit

M To DAC



16. PIN FUNCTION OF MUSIC LSI (uPD933AC)

Pin No. | Terminai Name | In/Out | Function
1 WE In Write enable terminal. At LOW, the LSI receives data from SUB CPU.
2 ws In Writs strobe tarminal. SUB CPU writes data Into Music LS| at the rising
edge of the signal,
3 fQ Out Request signal terminal. At LOW.
4 [I+] In Interrupt disenable terminal. At LOW, the LSI receives interrupt mask
signal.
[} M/S In Master or Slave determination terminal.
When LOW, the LSI becomes Slave LS! while it becomes Master LS| when
the terminal is HIGH.
7 SYC In/Out | Synchronous signal input/output terminal.
. The synchronous signal is sent from Master LSI to Slave LSI.
8 cLX In 4.48 MH2 clock pulse input.
10 GNOD ’ Ground (0V) source.
" RST In Resaet signal input. Normally the terminal stays LOW. At power ON, the
terminal rises to HIGH level for a while and the internal circuits of the
LS| are initialized.
12 DOE in/Out | Data output ensble terminal. At HIGH, digitsl sound signals are output
from Master LS| while Slave LS! outputs sound signal at LOW level.
13 SH Out 40 KHz sampling signal for Semple & Hold circuit.
15~17 | DOV ~DN? Out Control signals for Expander circuit.
18~29 | DO4 ~DO1S Out 12-bit digital sound signals.
30 VOO +5V power source.
31~38 l.z_!‘l ~ D80 In/Out | B-bit data bus between Music LS!s and SUB CPU.
39 cs - In Chip select terminal. At LOW, the LS! is designated by SUB CPU.
40 RD In Read data terminal. At LOW, the LS| sends data to SUB CPU.
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17. DAC (Digital to Analog Converter) CIRCUIT

The two Music LSIs output different waveforms. When signal DOE is HIGH, Master LSI
outputs a waveform while Slave LS| outputs a waveform at LOW level of DOE.

+VDAC (+5V)
]
4
- To Expander '&'
g Circuit 5:
A <
3 AAAA—
2 wy
EY —t
DAC 2N\
8A9221 3| T w—
o TLO82-1
1<)
a2
@
g To Expander
" (Cirauit

Note: As the following figure is an illustration for a principle of the time sharing, the
sctual waveforms differ,
Master/Slave LS| are digital signals, not analog ones.

DOE
H——e- 2545 40kH2

Master LS!
Output

Swetst _|J
Output

DAC
Output

Slave f
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18. EXPANDER CIRCUIT

In order to extend the dynamic range of the melody signal, a part of DAC output waveform is
contracted and expanded by Expander Circuit.

Contracted part
D Expander >
creuit

DAC output

° TC40818P

From DAC IN ey

CoM

—> OUT

TC40518P Function Table

Py
A (81 | onngt| Amslitude

0 1

1/2
1/4
/8
AVAL]

001002003
From Music LSIs

~lz|r|x]|r
HEBEG
RGEEGEE
sl ;-

In accordance with the voitage levels of the signals DO1, DO2 and DO3, one of the input
channels is turned on.

By the resistors connected to each channel, the amplitude of DAC output varies from 1 to
1/18.
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Combined resistancas at each paint are:

ra = R1 (5KQ2) + R2 (SKQ2) = 10K

IN > Channel 0 rb = Parallel connected ra (10K) and R3 (10KS2) = SKQ
" re = rb (5K + R4 (5KN) = 10K
v rd = Parallel connected rc (10KS) and RS (10KR) = 5K
3 re = rd (SKQ) + RB (SKIT) = 10KQ
2l rf = Parallel connected re (10KL) and R7 (10KQ) = SKQ
by rg = rf (SKS2) + RB (SKQ) = 10KN
o Channel 1
s —— » Cha
'L oka 12
yin Each current value is:
10
¥ 2t e 1114112
1 sxa 1= 121 +122
- \"
as 121 = 131 +132
W » (hannel 2
J 0K 122 g Namaly, 111 =172
re 121= 111/2= 1/4
P 131=12172= 118
SRe
T skn
~l® Voltage level at esch channel is:
4 L
o < —» Ch 13 Channel 0: rgx | = 10KQ x |
J, oxa 132 {”' Channel 1: rex 111 = 10K x 1/2
’, \': Channel 2: rcx 121 = 10K x I/4
$a2 Channel 3: ra x 131 = 10K x I/8
5K Channel 4: R1x131=5K2 x /8= 10K x 1/18
3 Channel ¢ It input voltage is E:
. Channel 0 input voitage is E.
PYY) Channel 1 input voltage is E/2.
Z skn . .
Channel 2 input voitage is E/4.
Channel 3 input voltage is E/8.
py Channel 4 input voltage is €/16.

Thus, output of DAC is expanded in sccordance with the voltage levels of signals DO1, DO2
and DO3.
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19. SAMPLE & HOLD CIRCUIT

[]
|~_>—.‘_.x_o_-°‘ 1
o—

! ]
! '
TCA053 { ]
Function Table jaLl :
Z.CoM)| 1z 4
input | ON 1 " !
A8 | Channel : h
LiL]ox,02 L|——°--z ~02 |
LU H | 1x,02 ! ML
HiL |0X,I12 L J
HIH[1x,12 - AB.C
Signal SH from A
Master LS| D a
Signal SH from + C |
Slave LSI D'

:—----!Tx.
1 X-COM

TI’CAO&

18K
é.8x
- Master
X 2”3 Output
15K
,I 6.8K
= Slave
Output

. * 2 1
Al
l Hold Capacitor

The block eliminates a high frequency noise called as “Glitch” which appears at the end of the
stepped waveform,

Signal SH from
Master LSI

Signal SH from
Slave LSI

Input signal
Sampling time

Wit 258
i n

N

N1

L

i

>

-

Gliteh

Holding time

Master output " \

(pin 7 of
the opamp.)

Slave output

(pin 1 of the e

opamp.)

When signal SH from Master LSI is HIGH,
the switch X in TC4053 is contacted with the
terminal OX. This causes the input signal to
pass through. At this time, the voltage level
of the waveform is charged in the Hold
Capacitor.

On the other hand, while a glitch appears on
the waveform, the switch X is contacted with
the terminal 1X. This results in cutting off
the glitch. Although no signal comes out of
TC4053, the input of the opamp keeps the
same voltage leve! by discharging of the Hold
Capacitor.

Sampling or holding the slave waveform is
performed by the same procedures using
signal SH from Slave LS| and switch Z.



20. STEREO CHORUS CONTROL CIRCUIT
20-1. Block Diagram

Output Amp.
[ L X R X N ¥ ] '
[}
' )
[ 1 )
Anslog Sm:n HN |
- TC40538 (i 2 18 Toveca
-3 " Amp ot S8 MLTH GUN A 2 1" ioum
- U ] d [}
81— D s e
¥ 1 '
83| wow H it . ‘
' ! ™ '433& L :
T “ 1 e 1 sl |
] ' hd ? To VCA
3 s Amp. v MRTH AN R oUT)
. L ‘ v -
3?“ * Lovoom T ot amg, 'Oli CB ASIM
$35| Twd G
352 ' MMTH
1S
: : PCB CNIM
e T :gg; R] A OUT L
2.COM ¢ 880
¢ ' MN3208 [“wtn | T
Dacoder for ! '
stereo chorus Cllleca OUTR
A
Chorus VR

Whether or not passing the tone through the
Stereo Chorus circuits are determined panel
switch,

The Main CPU controls analog switch
TC40538P to pass only selected tone through
Stereo Chorus circuits.

20-2. Signal Function

@ MLLMLR......... Left (Right) analog melody signal of DAC output.

@ MLTH, MRTH ..... . Left (Right) analog melody signal of original sound.
(Not through Stereo Chorus circuit)

@ MMTH ............ Mixed (L+R) analog melody signal of original sound.
(Not through Stereo Chorus circuit)

@ BOUT L, BOUT R ... Left (Right) analog melody signal of Stereo Chorus sound.
(Through Stereo Chorus circuit)

® MTH ............. Mixed (L+R) anslog melod, signal of original sound for
Stereo Chorus sound.

OUTL,OUTR ..... Sterso Chorus sound. (BOUT L (R) + MTH)

4] -



20-3. Circuit Function

@ Decoder for Stereo Chorus .. .. Generates control signals for the analog switch.

(SN74LS174N-2)

@ Analog switch ............. Selects whether or not passing the melody signal through
(TC40538P) Stereo Chorus circuits.

@ B8BD(MN3209) ........ .. .. Bucket Brigade Device for Stereo Chorus effect.

@ OUtpUt AMP. ...cvivnennnn Mixes the stereo or monaural signals.

204. Line-out Circuit

Relay

b4)
RIGHT [~ 25C17408Q-TP-7

RIGHT.OUT ) |
{A/A+8) t—— vOL20-
% \ z t5
6.3v10004 g ~
g “g =23
It ~3 AGH
0G oG
LEFT-OUT E 3 T terr §
) i wee S
> b4
U Y
| : E{j?
-VCC §F
To main Amp. AG) (LEFT)
»r
LAB4620.1
ueze Wrwa ™
V!
é
WVCC >
9 e

3
AG1 (RIGHT) =

AGt

@ Stereo sounds are output only when output plugs are connected to both A/A+B and B
terminals, while mixed sound is heard when output plug is connected only one terminal.

Note: When output plug is connectad at B terminal, mixed sound B/A+8 is also output.

@ The relay eliminates a shock noise at power ON/OFF. Voltage level VDL2 is controlled
by signal LDC from terminal PBB of Sub CPU. (Refer to page 19)
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The following table shows combinations of the analog switch and the LINE-OUT terminal output in

each mode.
Sterso Analog switch .
Starao Chorusj—bINE-OUT terminal output | Chorus VA TC4053 | Melody signal output 2:&‘:"
MODE ONJOFE uA;e“ o aT o ggsgmm o | Outpur : _&&_
(OUT-R) uT- “ective [CT8 TATxX Ty T2 MATH [MLTH [ MMTH [MTH, 8 OUT
ON OUT L+OUTR|OUTL+OUTR o HiH|H] x x x o
NORAMAL
OFF MMTH MMTH x LinfH|1fr]o] x x o
TONE 1: ON TONE 1: ©
CUTL+OUTR|OUTL+OUTA HlH[H]| 1| ] x x x )
TONE 2: ON TONE 2: 0
TONE 1: ON TONE 1: O
OUT R + MRTH ouTtL Lin|ro|v]| o x x o
Tone | TONE 2: OFF TONE 2: X
MiIx TONE 1: OFF| TONE 1: X
OUTR OUT L + MLTH HlL|or ]| x o x o
TONE 2: ON TONE 2: 0
TONE 1: OFF TONE 1: X
MRTH MLTH t|t|o]o]o]| o ] x x
TONE 2: OFF TONE 2: x
UPPER : ON UPPER : O
OUT L+OUTR |OUTL*OUTR LILARERERA X x X o
LOWER: ON LOWER ©
UPPER: ON UPPER : O
OUTR OUT L ¢ MLTH HiM[Llolv ] x o x o
KEY LOWER: OFF LOWER: X
SPRIT T pPER : OFF UPPER : x
OUT R+ MLTH ouTL Hivfu|r o1 o x x o
LOWER: ON LOWER: ©
UPPER : OFF UPPER : X
MLTH MRTH Ljtfo]ojo] o o x x
LOWER: OFF LOWER: X
Nots: (D) When connecting both A/A+8 and B output of LINE-OUT terminal.
@ Lineo Normal Tone mix | Key sprit
A/A+8 R-OUT (Output of Music LSI (Master)) | Tone 2 Upper
8 L-OUT (Output of Music LS) (Slave)) Tone 1 Lower
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MLL

2]1. Stereo Chorus Circuit
21.1.BLOCK DIAGRAM

From
Sample/
Hold
circult

;

Amp.

MLTH (Original melody signal of left)

MRTH (Original melody signal of right)

v

[ X-COM

MMTH (Original melody signal of mix)

v

Anaslog switch
TC40538P
I o
N

MTH (Original melody signal for stereo chorus)

To VCA mixer circuit on PCB ASTM

Amp. # To Chorus VR mixer on PCB CN2N
MLR Amp.
Y-COM 1Z . 18k
| Filter A Compressor +| BBD1 }—»| FilterB |—| Expander WA >
BOUTR
J AmP-(BED out R)
—| wvco Clock $
1
Thwee-phase LFO (0.56 Hz)
+— BBD2 || Finers }—»| Expander
o1A 02A ©3A
3 3 b
b3 <F < I
Clock
vco $3
018 028 038 18 '
L H L—o m v >
Three-phase LFO (7.14 Hz2) -1 %02 | it e BOUTL
{8BDout L)
| veco Clock Note: BBD : Bucket Brigade Device

-~

VCO : Voltege Controlled Oscillstor
VCA : Voltage Controlied Amplifier

LFO : Low Frequency Oscillstor



21-2. Function of Each Block

Analog switch
(TC40538P)
Filter A

Compressor

Three-Phase LFOs

VCOs

BBDs

Filter B

. Expander

Determines whether or not passing melody signal through Stereo Chorus
circuits. (Controlled by CPU)

As the B8D does not pass signals which exceed 20KHz, this block is a
low-pass filter whose cutoff frequency is 20K Hz.

In accordance with input signal level, this block controls the amplitude.
When the input signal is small, the circuit amplifies the signal whereas
the amplitude becomes smaller when the input is a large-level waveform.
The block is used for reducing the noise.

Generates low-frequency triangle signals of 0.56Hz and 7.14Hz.
The three outputs differ 120 degrees in phase.

Voltage Controlled Oscillator which generates the clock pulses for the
BBDs. Their oscillation frequencies vary in accordance with the input
voltage level.

Bucket Brigade Device. Stereo chorus effect is given by delaying the
right or the left sound.

Since the output signal of the BBD carries a noise caused by clock pulses,
the filter removes the noise.

Functions contrary to the Compressor. This circuit is also used for
reducing the noise.
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21-3. Three-Phase LFO (Low Frequency Oscillator)

The left figure shows three inverters serially connected.

If LOW level input enters the circuit, the output becomes
HIGH level. Because of the transfer characteristic of the
inverter, the inverted input voltage appears on the output
with a time lag.

Hence, the circuit oscilates and the oscillation frequency is
determined by the time lag.

The following shows the actual circuit of the Three-Phase LFO. The time lag is controlled by
the parallel connected capacitor and the resistors.

Model C2-1 employs two LFOs whosas oscillation frequencies are 0.56 Hz and 7.14 Hz.

The output differs 120 degrees in phass.

—— — —t —
A A AMA M
> S
v v v
osch 0sCc2 0sc3

o
/\/l/\/\/
0sc I | [
| | |
oxz\/:/\//\/\
! I

NN

el
1120°1120°"120°!

Both 0.56 Hz and 7.14 Hz triangle waveforms are mixed to give variational delays of the sound

in the BBD.

7.14H2 3-phase LFO

+ SR

180K ¢
b=t - % Toveo

18K b /\/\/\

b
M

i AV AVAN

0.56Hz 3-Phate LFO

Ti.8 0.56 Hz and 7.14 Hz waveforms are mixed in the ratio of 10:1 as they pass through 18Kohm
and 180Kohm resistors, respentively.



21-4. VCO (Voltage Controlled Oscillator)

A-IN

N s

AAA

—» A-OUT

A AZunE

RA  ca
—
-

AAA

wyY

b

—»8-0UT

level

A-OUT I | l I l |
Threshold

level

B-OUT||||||

The following shows the actual circuit of VCO. When control terminal @ is GND (zero volt), it
takes approximately 15 microseconds for the Jifferentiation circuit to reach the threshold
voltage.

AAL

The VCO is an oscillator whose oscillation frequency
varies in accordance with the input voltage level,

In the left figure, the voltage levels of the A-QUT and
the B-OUT are opposite.

(') When A-OUT is HIGH, B-OUT drops to LOW.

(2) From A-OUT, electric current flows into B-IN via a
ditferentiation circuit.
As a result, the voltage of B-IN drops gradut!ly while
the A-IN voltage gradually rises.

A ou’r>—|
Threshold r\

8- OUT)—-]

(3) When B-IN becomes lower than the threshold level,
B8-OUT rises to HIGH.
When A-IN becomes higher than the threshold level,
A-OUT drops to LOW.

(4) The circuit oscillates repeating the above operations.

<9V
From VCO >——7—w-@-——>mur

AN

vy

>

AAA

JT

Threshold
< level
(4.2~4.6V)

Yy

"I”' a-l{:

Ao

GND—o 1 15us

@-——J—» 8-o0uT



When the voltage of @ is 2 volts, it takes only 9 microseconds to reach the threshold level.

Threshold level

Vs !
GND—a | |

As VCO receives a triangle waveform from the Three-Phase LFO, it oscillates from 55.6 KHz to
33.3 KHz in accordance with the voitage level of LFO output.

21-5. BBD (Bucket Brigade Device)

|N»W ------- @‘—*OUT

Clock

The BBD contains serial-connected delay elements. The input signal is shifted one step per one
clock pulse. _
The clock pulse is generated in the VCO, and as it varies from 33.3KHz to 55.6 KHz, the delay

time varies,

18k Mix. ol
—{ o801 Jr— Lour
Sas

Sound »f 8802 }
sonal — o | Mix, ¢2 '[M
L——>—nour
o - L AR
2
¢l |42 | &3

Model CZ-1 employs three BBDs in order to give batter stereo effect.




21-8. Compressor and Expander Circuits

If a sound signal passes through the BBD, a noise is carried on the signal especially when the

input level of the signal is low.

——34  Compressor 880

Compressor ........ocou0vnenn When the level of input signal is low, the amplitude is large.
If the input level is high, the amplitude decreases.

13Aa7 IndinQ

Input Level

Expander................... When the level of input signla is low, the amplitude is small.
The amplitude increases when the input level is high.

13437 Inding

input Level

When a low signal does not pass through the Compressor and the Expander;

YA VYaY

AN

I S 880

COTTPTTETIY

e~

N Noise

When a low signal passes through the Compressor and the Expander;

NNS

N\

— e j 880

/\JN/\/\/

Expander —

Thus, the S/N ratio of the circuit is heightened.
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22. OUTPUT VOLUME CONTROL CIRCUIT

o vCC
? VvCA
g" | (MS52410L)

.......

[~} ..
oos ;&1-. ;

To main Amp.

Ly [ 2By T
€ s —18 o
4 g f :l
- .! I 4
.'_ Aj.;," dn-we
'Jl: 11 {VCA control signal)
e |x]z]x
[ el T T
|| 2jx|2
Lol 3 3 you laor -vee s ae GiSlol21E
wmesseco w/n 3 'F - eseoORVD .
+10V a0 '

From
g E PCB MA2M
L\ L !

Base voltage VCA mixer —:—;y-ﬂ-f" &
generator v \ otl] e
g ] * L
:E GND " . mmn-n-n—aqii ;’E <
Main VR (When Max. pressurej :ﬁ | J T ; "o /, %
? { ® i /
* ddanadn e
3 oy e N S =
YOSYIYNNE S
2o oo @ %5
2% o5 M i3 oS 3 £
(229999 i3
. Decoder 2 2
Output volume is controlled by V CA | sn7acsi7an- ? s
. 'ooo00aQaao ‘
(Voltage Controlled Amplifier) M5241L. izooxwel A
3 . : l | ! . :
The VCA amplitude is controlled by t L ‘~5;,:,-§rm:: From Man CPU
VCA control signal which is generated Data bus DO ~ DS

by VCA mixer.



. v v
LL. ‘;’.';’..Lii&j&'l&.’f//mﬁj sz{ I rrrrrrrrrrrrarosTy ss0900.1 1111
| Base voltage VCA mixer M

)
| generator . 1 '°“' 3
. \J

GND
(When Max. pressurei

Al
J

Bi-w-

i
i
ii,
i
z
¥

Main VR

390
P> -
3040
R o

cva o 10 300

vRe

e &
S L S

vl
Sl

20} 4wt 208

20 §
30 8_ 3Q
--14D J 6Q
VYo S3AR0

Output volume is controlled by Vv CA
(Voltage Controlled Amplifier) M5241L. e
The VCA amplitude is controlled by ._.iL !' lwf;‘&&m: From Mo CPU

VCA control signal which is generated Data bus DO ~ DS

by VCA mixer.

The VCA mixer output is controlled

by foot VR, main VR, and after touch sensor, and varies its output voltage in negative logic.
Besides, VCA control signal is also varied by Amp. or after touch parameter.

e e 12404985 1/8)108 =

- W

F -
50 2 s5Qff*upeu R
i)
>
P WL SOUCCC OO O et
Voltage generator for after touch

1D mo‘Q
P
[~}
Q
@

60 =

i

Main VR Pressure of after Amp.lAfter touch parameter
ain touch sensor 15 ~ 8 ~ 0
VCA Min. No pressure -46V| ~ |-3.6V| ~ |-25V
control Max. No pressure -20V| ~ |-10v| ~ |+0.2v
signal Max. Max. pressure §+0.2V| ~ |+0.2v]| ~ [+0.2Vv




RESET CIRCUIT

The following circuit is Reset (power fail detection) circuit which generates power ON/OFF
reset pulse for peripheral LSIs (CPUs, Music LSIs, Key interface LS|, and Key touch control
LSI), to protect recorded data in the RAM's.

r— CE2 for Main RAM (uPD4464C-15L)
~=— RESET signal for Peripheral LSls

VoD
Q
~
x W
- g3 o
: k3 or
D0 wan2
3 — B
100 SO\lu > ;
] - 83 rhy
3 i EY e 06
© Tz
\ K :J s
et 1] g
2 Yy T
8 L]
o °[@ woo sk -wc

ﬂo

VBRO —— i

L \® PCB MSIS4 -MAIM _APCOMECTOR Mo

CE2 for Sub RAM (uPD4464C-15L-1)
Timing pulse for Flip/Flop of key touch data transmission

— CE for RAM cartridge RA-6
L » CE1 for Sub RAM (uPD4464C-15L-2)

Pw-ﬂON PW.OFF
’(-—- 350ms —3| l" 170wy
) A
I /3 = e \_
(@ voo : ' GND
: ' a8V 117ms
) | 3 9V: . — ‘\
b) VBR : < 3y '\ ———39Vv

@ _n——__l GND sy 45"‘5"’, t 39V




+v00

1.5K -vCC

| ) ot v
ross oseT DG QI 3
vec &8
VBR o———— L]

CE2 for Sub RAM (uPD4464C-15L-1)

Timing pulse for Flip/Flop of key touch data transmission
‘—= CE for RAM cartridge RA-6

L+ CE1 for Sub RAM {uPD4464C-15L-2)

PCB M5I54 - MAIM

GNOD

P\ﬂjj)N PW.OFF
'1— 350ms —3| o l- 170ms
I 3/5V A x
(@ voD ; '
: : a8y 117ms
\") , - )
® vBR ——Lk —¢ l 39v
1 39y < ' . __:
© : ono oSSl
LG g
I(-—S?Oms—)' a9V L be—300ms
©) i o \
Power OFF ,\_
detection ! 2y e 260mms GND
) b
[ ~—
® , |
N :
: +12v . |
' —¢
:_/ 220ma|
® .
|
i «—-12V
(@ Power ON L —> |&2.7ms
detection N

@ 39v / «— 48V

—lle— 30nS

) )
{(
) A

e 6us
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24. MIDI INTERFACE CIRCUIT

MIDI (Musical Instrument Digital Interface) is an international standard for external control
of electronic musical instruments. In other words, standardized input and output terminals
are equipped with musical instruments, rhythm machines, sequencers, etc. and music inform-
ation which the machines send and receive via these terminals is made compatible by certain
formatting. This standard enables a musical instrument to connect, synchronize, and sequence
(memorize) to other models and even to other makes.

MIDI clock
pulse generator
TC 40004P g

 § . —‘

—_ . "W roé .3——1 . 3

% p— —°% _—Noise filter »

E b3 - sron "‘f.'.'.‘.’.’f!‘ $
1 > - = SoriS .y © z
MAIN-CPU vl \ & 2
uPD7810H > SLosAN2- Ne2 ~ -
° Pc9oo i) | ¢ = 2

3 Photo —oé »

coupler . o o
ose Dee mn AT 2 =z
1 SNTAL S04N Cemmeaa 2 a o =
pc2 MIDY CLOCK et ee . ” a5

MID! IN o :
pCY sLOzNN: - & o 0
e et T 28

13N 12 1IN 10 P °|'°' N

m0n 81L020n3 -Re2

e mecaea - g
Gecmcoma 4 » (9] -
~ »w O
- H -
3 0 4

o
220N 0L02AN2- A2 o I
———————————————— :"‘u"'\ w . D
- e | TTTToCT ‘ 9 c

ot L

~N
|~—MA1M PCB ole MA3M PCB »
T ¥

Serial data informations from other instruments comes in from MIDI-IN terminal and enters
MAIN CPU’s PC1 terminal via photo coupler PC300.



3T - rauww
<) | - :
nlr coupler é o - meg aQ
ose ose AT . >
swreLsoem | eeee-- M
pe2 foMID1 CLOCK tretaa - D% e
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£CO __MIDI OUT 9| 8 1 2 2200 .';_o_'!!._'...." s =
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CSecccces . -
VN 12 1N 0 -, GO I N
b -—
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x_

IG—MAIM PCB + MA3M PCB

Serial data informations from other instruments comes in from MIDI-IN terminal and enters
MAIN CPU’s PC1 terminal via photo coupler PC900.

Thus, CZ-1 is not electrically connected with any external instruments to cut electric noises.
Input signal also goes out MIDI THRU terminal through a photo coupler and two inverters.
MAIN CPU transr s MIDI data from PCO terminal.
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25. ADJUSTMENT

25-1. DAC Offset Voltage Adjustment

(1) Connect a digital vo.tmeter between pin

(2)

>
E%;zoon VR3
g
>
S 13 A
S GNOF
-] .——"—-—
g 18 \(VCC /'p
g '° ] I T LAV
o 19 Y] N
! WP 4 —vee
TL082-1
AQ MA1M PCB

13 of DAC BA9221 and pin 1 of opamp
TLO82-1.
(Refer to check point (&) on page 11)

While the test unit is not producing any
sound, adjust VR3 so that the digital
voltmeter reading is =3 £ 3mV.

OUT  Note: Be sure to use a digital voltmeter.

25.2. VSS1 Voltage Adjustment (Power Source for MSM6200)

Vst

VA1

”r
0% [MAIM pcB]

25-3. LCD Brightness Adjustment

(n
(2)

To MSME8200
*
l (3)

Measure VDD (+5V) accurately.

Connect a digital voltmaeter between pin
S of opamp M4558-2 and ground DPG.
(Refer to check poim on page 11)

Adjust VR1 so that Vss1 is 2.25:0.05V.

Note: Be surs to use a digital voltmeter.

Turn the VR2 an PCB MA 1M all the way counter clockwise.

254, After Touch Adjustment

Turn the VR4 on PCB MA 1M all the way clockwiss.



25.5. VCA Offsst Voltage Adjustment

{ |- *vee
- o o aAAAY -
o= =AAA /‘/@ +
——— (o]
cow 3
-vee O,
' INY
LAB4620-2 VA2 %J vea
Aot -1E§ é' com
4: = { VR]
-k ? ®
- oo aAAA - +VCC @ IN2
AAA [}
== s 7 i—/’;—‘/‘/‘—— MS5241L
o7 -vee _j_j
iASIM PCBl
AG1

(1)
(Refer to checkpoing (C) and (©) on page 4)

Connect a digital voltmeter as indicated in the following table.

Connection point : VR to be adjusted |
Pin 1 of opamp and pin () of VCA (GND) ! VR2
Pin 7 of opamp and pin (D) of VCA (GND) | VR3

(2)
voltmeter reading is 02 3mV.

Note: Be sure to use a digital voitmeter.

25-8. BBD Adjustment

(1) Connect an oscilloscope as shown in the table below.
(Refer to checkpoint ), ) and (G) on page 12)

AGY

While the test unit is not producing any sound, adjust VR2 and VR3 so that digital

Connection point (MA2M PCB)

Adjustment VR

Canter terminal of VR1 and pin 1 of B8D MN3209-1 (GND) VR1
Center terminal of VR2 and pin 1 of BBD MN3208-2 (GND) VR2
Center terminal of VR3 and pin 1 of BBD MN3209-3 (GND) VR3

(2)

D)

VR
Center

Set the oscilloscope on AC range, 0.1V/div, and 10uS/div, then observe the waveforms.



(3) Adijust each VR for the minimum width of the waveform.

»1LL]

Wrong

25-7. Volume Adjustment

(1) Keep pressing “INITIALIZE" button, depress “DCO1 WAVEFORM", “DCO1 ENVELOPE",
“DCW1 KEY FOLLOW", “DCW1 ENVELOPE", “DCA1 KEY FOLLOW", “DCA1
ENVELOPE”, “DETUNE"”, and “OCTAVE" buttons on “NORMAL" mode.

(2) Depress “DCW1 ENVELOPE" and then “END"’ buttons.
(3) Choose 1+1° by “LINE SELECT" button,
(4) Set the volume control to its maximum and the stereo chorus volume to its minimum.

(5) Connect a digital voltmeter and a register of 47K between the ground and LINE-OUT
terminal (either A/A+B or B output).

(6) Depressing the key A3, adjust 50K VR on the PCB M5153-AS1M so that the voltmeter
resding is 340mV £ 20mV.

IHIHHHIHHHIHIHHIHHHIHH| o

47k}

(A/A+8 or B)

A3 E
—

Voltmeter

-8l =
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PCB MS154-MA3M An'y @
PCB MS154.CNM As'y

PCB M5154-ASTM
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