DEC. 1985

SPECIFICATIONS

KEYBOARD 49 keys, 4 octaves, C scale LFO RATE 0.03 — 60Hz
oco TUNE 450 cents DELAY TIME 0—30s
LFO MOD 3400 cents OUTPUT AUDIO  —3dBm
ENVEMOD 13200 cents PHONES B8 — 1500 STEREO
AFTER +400 cents
POWER 12 watts
BENDER 11200 cents CONSUMPTION
VCF Eﬂf&f SDFHECL %H; otzt 33kHz —24dB/oct. DIMENSIONS 802 (W) x 240 (D) x 79 (H) mm
LFO MOD 18 oct 31-1/2" x 8-1/2" x 3-1/8"
AFTER 18 oct WEIGHT 6.4 kg/111b14 oz
KEY FOLLOW 0-— 100%
ENV T1 4ms—30s Specifications are subject to change without notice.

T2 4ms—30s
T3 Bms—30s
T4 Bms—30s

PHOTO: JU-1
* 1 HS-10
TOP PANEL (22015673), *(22015684)
FILM SHEET A (22665133}, * (22665137) LCD LM16155A (15029426)
TACT SWITCH SKHADO39A (13169633) LCD COVER (22025726), *(22025742)
KNOB ENCODER (22485102) TACT SWITCH SKHADO39A
ROTARY ENCODER RABD 104 (13279781) {13169633)
BUTTON (22475645) FILM SHEET B (22665134,
KEY SWITCH WK2A44 3A(13129704) *(22665138)

KNOB (22485103)
POT. EWANAOX15B14 (13359353)

BUTTON (22475646)
KEY SWITCH WK2A44 3A (13129704)

BENDER UNIT PB-13 (23275780) —
\ KEYBOARD SK-391CR (76160200)

SLIDE SWITCH S5512225A (13159334)

JACK YKB21-5029 (13449420)

JACK YKB21-5012
(13449146)

AC INLET 240V PA-125 (13429709)
117/220V PA-126 (13429710)

POWER SWITCH WK2A44 3A (13149108) 4

RUBBER FOOT G-7W (12359105)

JACK YKB21-5010
(13449145

BOTTOM PANEL'(22815515)

SOCKET MIDI3-NS (13429168) TRIPLET

JACK YKB21-5006 (13449252)

Oetnsnid s tamon Qo7
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JU-1, HS-10

PANEL
22015673 Top (JU-1)
22015684 Top (HS-10)
22815515 Bottom
HOLDER
22195817 Main Board
22195821 LED
22195816 Jack
22195819 MIDI
22195818 Panel (foot)
22195846 Panel (bar)
22125195 Power Transformer
COVER
22025726 LCD (Ju-1)
22025742 LCD (HS-10)
22665133 Film Sheet A (JU-1 left)
22665137 Film Sheet A (HS-10 left)
22665134 Film Sheet B (JU-1 right)
22665138 Film Sheet B (HS-10 right)
22245447 Slide Pot
KNOB, BUTTON
22475645 Button NORMAL, DOWN
22475646 Button PORTAMENTO, CHORD MEMORY
22485103 Knob VOLUME
22485102 Knob ENCODER
SWITCH
13169633 .SKHHADO3%A Tact
13159334 SSSP12225A Slide
13129704 SKHCAB131A Key
13149108 WK2A44 3A Power
PCB ASS'Y
76160111 (PCB 2292525100) Power Supply Board 100V

76160112 (PCB 2292525100) Power Supply Board 117V
76160114 (PCB 2292525100) Power Supply Board 220/240V
76160370 (PCB 2292525002) Main Board
76160340 (PCB 2292525200) Panel Board
76160400 (PCB 2292525200) Volume Board
76160430 (PCB 2292525200) Encoder Board
76160160 - (PCB 2292525200) MIDI Board
76160130 (PCB 2292525200) Jack Board
JACK
13449420 YKB21-5029 SAVE, LOAD
13449146 YKB21-5012 OUTPUT, HOLD PEDAL
13449252 YKB21-5006 FOOT CONTROL
13449145 YKB21-5010 PHONES
SOCKET
13429525 IS28BOBCT 28Pin ROM
3429709 PA-125 AC Inlet 240v
13429710 PA-126 AC Inlet 117/220v
13429168 MIDI3-NS SP Triplet DIN
CONNECTOR
13439260 5267-03A 3P
13439261 6267-04A 4P
13439262 5267-05A 5P
13439263 5267-06A 6P
13439264 5267-07A 7P
13439265 5267-08A 8P
13439266 5267-10A 10P
13439309 5138-14APB 14P
13439274 5268-09A 9P Volume Board
1247Q92NA RRAR-NRA 6P Power Supnlv Board



UEL. 1960

FUSE
12559104 SGA-0.5A 500mA 100V
12559342 GGS-0.3A 300mA 1M7v
12559504 CEE-100mAT T100mA 220/240V
RESISTOR ARRAY
13919146 RKM14L503F R-2R
13919334 RMLS 10-153J 18K x 10
13919312 RMLS 8-153J 18K x 8
139191656 RMLS 7-333J 33K x 7
13919166 EXB-G810860S ’ VCF/NVCA
POSISTOR
165229923 ERS-A33J 561 560 Ohm
POTENTIOMETER
(SLIDE)
133659353 EWA-NAOX15B14 10KB x 2 VOLUME
(TRIMMER)
13299197 EVN-D4AAOOB15 100KB VCF FREQUENCY
POWER TRANSFORMER
22455437D0 220/240V
22455436C0 117v
22455435N0 100V
DIODE -
15029178 GL-1HD102 LED KEY TRANSPOSE
16029152 GL-9HD12 LED DOWN, NORMAL, PORTAMENTO,
CHORD MEMORY
16019245SN S1VB10 100V/1A Rectifier
15019254 2B4B41 100V/2A Rectifier
15019208 1SR35-200 100V/1A
PHOTO COUPLER
15229706S0 PC-910
ic
15179237 P8032AH CPU
15179317 TC5517APL RAM
15179729 M5EL27128K-2 EP-ROM (JU-1)
16179756 MBEL27128K-2 EP-ROM (HS-10)

ROMDF SIS U, T—2 5 WHWRIIE, ¥OCKRBUELT W

NOTE.WMnordnlmﬂOMforlcw Mmmawmfunlm .
If fund, state so in the order sheet for a correct RO

156229835
15229834
15229826
16229836
16219150
15219157
16199134
16199133
161991356
1516932580
15159128T0
15169113H0
16159114H0
15159503
15159505
15159124710
15159538
15189118J0
15219213
15169504
15189186
15189136

MB87123P-G

MB62H195PF-G-BND

IR3ROS
NJU7302
MPD7001C
M5241L
AN7915F
AN7815F
L78MROS
M74LS273
TC40508P
HD14051BP
TC40528BP
TC40HO00P
TC40H004P
TC40938BP
TC40HO042P
NJMO62
MN3009
MN3101
UPC4570C
M5218L

DCO

Gate Array '

VCF-VCA

SH

A/D CONVERTER

VCA

- 15V Volitage Regulator

+ 15V Voltage Regulator

+ 5V Voltage Regulator

Octal D-type Flip-Flop

Hex Buffer/Converter Non-inverting
8-channel Multiplexer/Demultiplexer
4-channel Multiplexer/Demuitiplexe
Quad 2-input Nand Gate

Hex Inverter

Quad 2-input Nand Schmitt Triggers
BCD-to-decimal Decoder Driver
Low-power JFET-input OP Amp
BBD

BBD Driver

Low-noise OP Amp

Low-noise OP



DEC. 1985 JU-L, Hoo o

CAPACITOR
13639176S0 25MV3300HA 3300uF/28V
13639194S0 35MV1000HA 1000pF/35V
13529128 DD107CH680J 50V  68pF Temperature Compensating
CAPACITOR ARRAY
13529127 B8ZCO111-32N 8200P x 7
TRANSISTOR
15129107 25C945Q _
15139125 2SK381C FET
15129113 2SC1740-R
15129136 2SC2878-A

15119106DR  2SA933-R
AC CORD, AC CORD SET

13439801WO0 VFF2.5m 100V
13439812F0 UC-704-J01 117V
13439813F0 DNS EC210-J06 220V
13439846 BH-301-J01 240V England
13439814F0 SC-415-J06 240V Australian
12369504 SR-4N-4 Cord bushing 100V
22195744 219-744 Cord holder 100V
MISCELLANEOUS
13279781 RABD104 Rotary Encoder
12569149S0 CR2032-T12 ~Lithium Battery 3V
12449265 ELE-H102KA 1mH Caoil
22195616 Music Rest
12389746 HC-49/U 12MHz Xtal
12449552 D32-45 EL Inverter Transformer
12469139 16PC16 Heat Sink
15029426 LM16155A LCD
23275780 PB-13 Bender Unit
12359105 G-7W Rubber Foot
15029429 NEL-5L-249-W Electro Luminescent Lighting
COMMERCIALLY AVAILABLE
J23430675S0 LP-25 (2.5m) Connection Cord
MSC-25 {2.5m) MIDI/Sync Cable
MSC-50 (5m) MIDI/Sync Cable
KEYBOARD
76160200 SK-391CR 49 keys
22576136 | NATURALKEYC,F §_| 22185716 GUIDE BUSHING
22575137 | NATURAL KEY D 8 22265146 LEVEL FELT H143
, | 22575135 | NATURALKEVES | , 6 JX-3P PCB (32P) LOW
| 22675138 | NATURAL KEY G 22925236 KEY SWITCH PCB (17P) HI
22575134 | NATURAL KEY A 8 NYLON RIVET (NRP-345)
22575139 | NATURALKEYC' o 22185207 CONTACT RUBBER (12P)
F] 22675140 | SHARP KEY 22185208 CONTACT RUBBER (13P)
3 22176132 | KEY SPRING H29 10 | 22135406 KEY STOPPER H6
4 22816511 | CHASSIS H140 11_| 22035115 CHASSIS BRACKET
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DEC. 1985

IC DATA
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DEC. 1985 JU-1, HS-10
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DEC. 1985

BLOCK DIAGRAM

JU-1, HS-10

A

'V.uﬂ uaq._.
q
<n_¢¢_om._uz<n_ advod 3INNI0A ayvoa Movr
IIIIIIIIIIIIII LRI [ i e AT M I £ 01 e S

NYYOVIO %2078

B T T 7/ I MW 111 il S e - S s RS T Wy ST et g ot e e e o i v s, Sl e, Sk sl e s s i e
| | 1
" | ayvos S:.,_“
| e €191 0121 _ |
) WYy Woy
“ e i [TVF] ora]  ®12! FEL 71) | . reVAY: 2x u%.w | “
rZ2'gzol < ns vIA '49A I"I. 9121 ﬂ ﬂr :ﬂq HILSYW — _
“ OAfa] SNHOHI 4dH 020 |. ! L | [n&HL 101W |
TR it it C ] s—HO |
quvos| 3 | 4407N0 | |
Alddns[—s o | —r.__mnwmuﬂz_ _ (ZE] P P— | b “ 100 101w _
uamod[ e | o= | oo B e 0 oy |
I _ 891 ! |
_ L oao | s ([fr "™
| A3 WIA H31d _ IIIIII 4
30VIN3LNI
L ot o S 4 T v ||| 1 _
| A2 0A XNWa |
A3 43A v v ov a | u3009N3 |
.I||.:I.||I.|—llll_ 421 61 CETQIE] I |
| _ AVHYY 31VO L - L | _
| 8 Q¥v08 T3NWd ) | ° ~ o — 1 Us \_.4 = L g ! quvos |
_ AN 7 041 ShUOR3|XNWO i Rcsih o | zunouzun_
e M T7 7 Gdnen Gavonian | 1 g, b _
| / [
£31 |
_ | _ 1T _!ﬁssn r===)====r{HH _
I | | ¢ I _ I j NOLLYINGOW
| ayvodg NIVW 1 |
— ’ — —l'llll ——— l-lllln—l IIIIIIIIIIII I— a317 — - . _ _
! o e k : _
i = || ! I _
I HOLIMS - ) | | i _
—-..IIIIIIIIIP'.H_ | I QQ.._— AN | % m
I ﬁ e iaigtaiaat v et LT R & IERTEGRE | Ll_|l]-g H...E_zuo I
| _ MH = 5 | ; I
I INIL AND : | e — | ¢i-gq H3aN38 I
1 | 104LNOD ———
I #1430 dom | A Namvie0s _ﬁ_um._.wwn W nd 1IN0 1004 |.g L -
_ Iiv gow _ d4N/MMO0 ‘NYHL'LI0 A A |
LM Xidlvi 1
I L “ HOLIMS “ |
197135 ¥3LINVAY ({ONOW) 3AVS
“ JReSNves __..__m_”.um uuasu_..._.:oyw .” | | [IA N0 3dvi||, .._mm_mu “
Ty | A L i
_ | I INNT0A i S3NOHd VOl ._ﬁouum i
| i ; A J _A |
| _ | _
I | |

-




et sy

[E=LY V)

CIRCUIT DESCRIPTION/E13a8¢88

DESIG- [PIN DESIG- [PIN
NATION |NO. FUNCTION Vo NATION |uo. FUNCTION /o
7[32 1o o[ 8 1 o
6(33 |loom ROM 1o 117 | o
534 o 26 o
ro a[3s |[PAM RAM 1/0 35 ] o
> GATE ARRAY GATE ARRAY ——
(Data 3[{36 1o 4 4 o
Bus) 2[37[°€° i 170 53 . o
= DA D/A CONVERTER (12 bits)
138 Address Data o si2 o
039 /o 701 o
7|_8_| SAVE (Serial Data OUTPUT for CMT) [~ 880 o
6| 7 | ENCODER Direction INPUT 1 a|79 a
5 6 | PROTECT SW READ 1 10[78 - o
p1 4[5 | FVR SW CONNECTION READ 1 1|77 H o
3[ 4 | PEDAL HOLD READ 1 ol 8 H 1
2|/ 3 | PEDAL SW READ | 1[10 |
12 | MEMORY SW READ 1 2[3 I
2 2‘3 PAESET SW READ é R i 71 | Keyboard and Switch Read :
6127 GATE ARRAY o b Bl 1
Si2e Address o e :
pa 425 o 7 :
324 ||roMm o [] [5)
2| 23 | |Address o 1 o
; :3 ]::t::m g T ; Keyboard and Switch Scan g
7[17 | AD: RAM, GATE ARRAY READ PULSE (=] 4 o
6/ 16 | WR: RAM, GATE ARRAY WRITE PULSE | O 524 | [s]
515 | T1: NOT USED 1 o[ a1 170
pa 4|14 | TO: LOAD (Serial Data INPUT from CMT) [ 1[40 o
3[13 | TNT1: ENCODER TRIG INPUT 1 2(39 o
2[12 | INTO: NOT USED 1 3[38 | Vo
111 | TXD: MIDI SERIAL OUTPUT o AD  4[377]|Doate Bus /o
0 0 RXD: MIDI SERIAL INPUT 1 5|36 o
RST 9 | RESET PULSE INPUT 1 6(35 Vo
x2 18 | 7[3a /O
2 75 1JCLOCK INPUT : o[az | S
Vss 20 | GND 1 1[4z o
FSEN D | READ PULSE FOR ROM ONLY o 2] 44 | o
ALE D | ADDRESS LATCH PULSE o 3|45 | |ROM and RAM Address (lower 8 bits) o
EA 31 | EXT ROM MODE (LOW) ' A 446 | o
Vee 40 | +5v | 5[47 o
<Table 1 CPU ICS8 Pin Designation > 3 -3
1228 |- 1
== 1329 g
I—ﬁsﬁ_— PIN PANETION o 14[ 30| [Address (for chip select) P
NATION [NO. 1531 | g
o 1 I I o
12 i 1[69 | o |
2[3 | 2[70° o |
AD 3 ; DCO DATA INPUT (8 bits) : Lc i —.:—“—- LCD Data g
5[ 6 1 574 o
6] 7 I 6(75 o
78 1 7[76 |- o)
0[17 | Ach ) 065 [ A re)
1[18 | Ben o Dc 1(64 |8 :|sm Channel Select o
our 2 ;g ceb |wave outeuT o 2182 1¢ o
ci8 [¢)
4211 Ech o ol L leo |c19:|"‘""’“ pulse o!
5] 22 | Fch [=] SOuUT 59 | A/D Converter Channel Select [=]
ALE 9 | ADDRESS LATCH PULSE INPUT [ sCcK [68 | Clock Out (A/D Converter) o
cs 10 | CHIP SELECT INPUT ! SIN 7 | Bander, Modulation, Foot Control Data '
EXTAL [ 11 | MASTER CLOCK INPUT | ADC 6 | A/D Converter Chip Select o
XTAL 2 | NC o LCE 7 | LCD Write Pulse o
TST 1[14 ]GND 1 RS LCD Register Select L: Instruction H: Data| O
5 ( ROM D | ROM Chip Select o
Vs 13 | Digital GND 1 ALE 32 | ALE Puise I
S 16 | Anslog GND 1 RAD 27 | Aead Puise i
vD 23 | Analog +5V 1 WR 26 | Write Pulse ]
VD 24 | Digital +5V [ RAM 2 [53 | RAM Chip Select g
LED 25 | 1C15 Latch Pulse
< Tsble 3 DCO IC16 Pin Designation > DCO  [B47] DCO Chip Select 4
AAM1 [B1 | NC o
ouTo [B5 | NC o
NC 23 | NC -
NC 63 | NC -
VDD 33 | +5V 1
vDD 73 +8V I
vss 12 | GND |
VvSs 52 | GND 1

< Table 2 Gate array IC7 Pin Designation

vV



§

A7-A0 DC2-DCO DA11-DAO OII DIO RS LCE LC7-LCO
o < e b 3
r—-————_- N — — — —  — S — -—_1
A{s [ = EE TIMING [
sl ——9) —_] |
l — = waA LCD B-bit x Bbyte
| e | DA DAT | CONTROL I
WR +{DECODER|———— Wit Lael Serial |
RD TIMING
/."'\ Buffer I
I x |SENERATOR 3 i
| = : i |
mllnu——l | Address Latch I
ch.._—_.. /\ I
[ <) l
| I
|
| EETREER | |
I } 'r |
- L b4 : |
l DIVIDER Serial > I
d
e | ovDER = ok ] parditer s ) SELECTOR sga—f - ' -
| GENERATOR| | CONVERTER Xz i 3&&54#0« I
S ‘ :
I WA l
. |
|
I |
B i o s i Do e o e s s o el Co ERNTENE S d
Y A y
SCK ADC SIN SOUT RT-RO T3-TO T5 T4
< Fig. 1 Gate array IC7 Block Diagram >
4.5—:—:—:—:—3:::5‘:‘5:_._:____:‘1
e e e e ——— 1
E 7 )
Data bus ~] Riteh :> Plich
o 0 -
ADO~AD? 1 ,> e Gen. |sawtoor
U Gen.
&30 '53}'3
Latch ]
J (A were oute o P
pw |~
~u Wave Dete Gen. —0s
ALeo—— fel s Weve Date - % our
: Lateh : ! !
7l =1 su [*25™
B Gan.
EXTALO- .
|
Nolse Noise Wave H
Gen. 7 i
v s A Jut, =y

< Fig. 2 DCO IC16 Block Disgram >



[CONTROLS READING]

Various function controls (switches, pots, external control
jacks, etc.) on the JU-1 are read into the CPU IC8 directly
or through gate array IC7 or some appropriate devices
(ADC, filter). Most of them are read group by group.

® Keyboard, Panel Board A, Panel Board B (except for
SW1 — SW3) and Volume Board

These switches — total 81 are connected to gate array IC7

through B by 11 matrix. Fig. 3.

| &@a>to-ro®ads |

E7r>y7vary-arte—n (R4 ¥, Ela—a %
My 2%) (&, CPUICBIctAAZENZT, FHni2. &
ERAAENILOLANIE, ¥Y—F - TL A ICT ¥R F<
412 (ADC. 74n#—) 2@8LTRARAZNBLNLAN &
Te

eHaE, XN H—FA, XN H—FB (SWI1~
SWIkRC{)., #HVa—LH—F

6O EEIZIE, AHBIBOAA v FHEINLES 128 x11

D7 ENZ2RAEICESNLATWT., ¥—F - TLA{ICTIiE8

2nTwET.

iIC8 CPU
PO
DATA BUS
AD
IC7 GATE ARRAY
T
TS T4 0123 RO R1 R2 A3 R4 RS R6 R7
S — -1—  —poiumn - .
AB C{UO Cy Cay# Dy D3y# Es F3 Fys G,
1 Gy# As As# B3 Cs Catt Da Dy
2 Eq Fq Fa# Gq Ga# Ay Ag# Bs
3 Cs Cs# Ds Ds# a0 Es Fs Fs# Gs
O:T< 4 Gg# As Ag# Bg Cs Ce# D¢ Dg#
a8 |5 Es Fe Fe# G Ge# Ag Ag# By
8 &l— Cs - - - = = o -
8 | 8= Bank1 | Bank2 | BANK3 | BANK4 | BANKS | BANKE | BANK7 | BANK S
8 \e NUMBER | NUMBER | NUMBER | NUMBER ['NUMBER | NUMBER | NUMBER | NUMBER
= 1 2 3 4 5 6 7 8
) PARA-
OcCT. OCT. TUNE/
: MIDI METER | VALUE NAME WRITE
DOWN | NORMAL [ FUNC. sELecT | o
poRTA- | “cHomrp | . KEY DATA | moo | emiLur
- MENTO | MEMORY | TRANS" |rRANsFer|MOD RATE| pgpry | “ance |ENVTIME
: <Fig.3>

Upon receiving switch scanning address on the CPU data
bus PO. IC7 places latched data on TO — T5, of which TO —
T3 are further decoded to have 9 address. The 11 rows are
pulled to low one by one while the switches on the low row
are read through RO — R7. IC7 sends the switch status to
the CPU through PO. The Fig. 4 below shows the timing of
the scanning/reading.

CPUICSHF—#<Z PO LN ZXXx> - TFLAEY—} -
TLAICTOADICIWNIT2E, Y—F - TLAICTI211AD
$UrEMiko— - L<AIZLTWwWEZT,

#xZf v FOREEY—F - TLAICTHORO-7T LNHLNAZ
., =2 - X EM LT CPUICBIC#i S Lz ¥,

Bl ZA X+ /BB AANS A4 2 2 7TT,

—
KEYBOARD KEYBOARD
7 rows 7 rows
Lo Rl -
L 4ms It 4ms L it
I 8ms
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@ Bender, Modulation and Foot Control (Jack Board)

The wiper of these poentiometers are first connected to I1C9
which represents each setting in a digital equivalent. IC9
selects among inputs based on a select data coming into its
SIN pin, sending a correct one to IC7 in timing with SCK
{OUT timing clock.).

ey ¥ — EDav—ay, Zvb-arba-—-n
(w2 #t=F)

Sheanit) a—ali, BERRICSL LT+ 7SELA/D

Fr—r—ICoMALET, ICE. FrRN-L7

FeF—FSINEBLTIRLE3IDOAHEMIRL, SCKD

LI TTFUIRMICTRLAREMNE SOUTENIEY

P2 IC7TICBALZY.

1co Ic7 ica
MODULATION————={AD gt e o 8 bit Seriet ——  Paraliel | 3
FOOT CONTROL——{A1 =x 8 bit
: o - GATE ARRAY PO

BENDER

B
N
A/D CONVERTER

(CH-Select) 1

S _fouTl, Serial =—— Panallel

Serial Data ‘-—'l-—- Parallel Data

<Fig.5>

—
Fr
:‘:- =& REGISTER |
=X
A2 o— 2%
Aze— =& —TS
REGISTER aCly
{for Compare) oCL,

<Fig.6>

“EF._?-L
GND o—1—
® Rotary Encoder

Rotary Encoder has two outputs whose waveforms are 90
+ 45° out of phase to each other—the phase difference is
reversed as the encoder rotates in opposite direction.

The CPU increments a parameter value in proportion to the
number of pulses as the encoder rotates CW and decrements
as it rotates CCW.

=l § | I

"B g N SE

j

eOQ—FY—--Ta—%—

g—#% 1) —-+x2>3—#¥—ADIRECTION & TRIGIIN 1Dtz
(2. BSOS IB ) 2T, S sl ELTN
Laiwhes b)F—TlEBEENL R, CPUICB N INT
12P1-6IcAN2F.CPUR= D b ) &7 — LRI BETWE )
fE., 2 2ORITE->THEIREFLZ T,

L]

Clockwise

wrr — |

P16
|

il

- -

——

N
-

e

<Fig. 7>
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® PRESET, MEMORY (Panel Board B), Pedal, Foot and
Memory Protect (Jack Boerd) ;

These switches are read into the CPU directly as shown in

Table 4.

NOTE: FVR SW ON = FOOT CONTROL jack plugged.

eFYtw b, AEY— (+»3FN - H—=FB).<Fn, 7

wh, XAEY=FaF2t (Svv? s #=F)
INENAL v FNA /A 73R ADEIZCPUICEOPLIZH
AN ZET, . FVRSWEIWR Ty b2 bo—N- P
22Ty b e ) 2—LAMASHTOEAELIORIINHT
T.

Switch Name

OFF |

PRESET GROUP

MEMORY GROUP

cPU

PEDAL SWITCH

PEDAL HOLD

FVR SW (FOOT CONTROL)

nisjw|in=|O

MEMORY PROTECT SWITCH

o|~lolololo|2

- ) | | -

< Table 4>

[LED LIGHTING AND CONTROLS SWITCHING]|

Switchings of CHORUS, HPF and BENDER POLARITY
are made by the control signals from latch IC15. IC15 also
latches LED lighting data. IC15 latches these data on an
LED supplied from pin 25 of IC7.

| LEDO &SI, 24 vF - 35 4 =5 —OHIE f

!

3—5 R, HPF. <> #F— - 5V F 4 —BIME5I27 + F
ICISE DB LEY, 5+ FICI5i2, FNMIZ LED DT T
-7 LET.

ICISHF— 7525w FT35F4 3 7I2ICTN25E - LED® T
roAohET,

< Table 5 >

Latch IC15
G0 a1 az a3 a5 a6 a7
OCTAVE KEY PORTA- CHORD BENDER
CHORUS| HPF A HPF B
TRANSPOSE |TRANSPOSE| MENTO MEMORY POLARITY
LED LED LED LED BWITGH LIV T SWITCH | ctoex
[DMUX AND S/H]

Data for controlling VCF, VCA and subsequent stages are
fed from DAC RA3 and IC1 to IC18 AND IC19 in multi-
plexed analog form as shown below. IC18 and 1C19
demultiplex the data and sample each of the signals into the
correct destination. Note that IC18 7302 has hold capacitors
built internally.

[ FINF I oY= Ho TN PUF k=N F |

VCF. VCAS# 8+ 37— #(2. DACRA3, IC1#nilv)
Zf. ICI8. ICI9iIcAN T, SOMAF—FZI12HB8N LIS
EaREENT oy - F—2TT.

IC18. IC19(2. O F— P72 2EWY) DI TIRKDTF—FHNA-T
{BETH—NFLZET,

i) IC18 7302(2 MBI h—n Fa - F o4 Lssy 77— %4F

2TwWET,
bl e 1=~ I =813 } =1 <909 3 T T o s e
IC19Enable | 3 | 4 |5 | - |- |6 | 7 | - S AT s B B
4ms
TP-2
D/A OUT 1
(Trig.
CN5-1 pin)
vcaA |vea [vea | ver F’gﬁ ver |ver |ver |vea |ver |vea |veF |vea |ver
DATA cv | cv | cv |neso.| YCA ggcvcvcvcvcvcvcvcvcv
o | e | F LEVEL | CONT A|lo |8 |E |c|F
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Ic18 OUT Ic19 oUT ® ® © & O
M3 M- 7302
0 |0 o |0 VCF A CV 0 VCA A CV ; TEVEL SAFTES AND L] -
olof1]1 VCF B CV 1 VCA B CV bt ol ow
0|1]o |2 VCF Cc cV 2 VCACCV Yoo ! |
01|13 VeFoecv [3 _ vcADCY - o & —
1 |10 |0 [4 VCFECV 4 VCAECV A 00 viEw uT 4 :»——Olm
1]of1]5 VCFFcv |8 veaFrcv . - - s
1 [1 [0 |6 RESONANCECV |6 _ VOLUME CV " 11 - T
111 ]1 |7 VCALEVELCV |7 CHORUSRATE CV ‘. p @
:L—.lﬂ'?
<Table 6 > ﬁ e
= = =|- X & F B p—
—Dwo
<Fig. 9>
VCF, VCA | vcF, vea

VCF serves as a 24dB/oct (12dB/oct x 2) state variable
filter, which is composed of BPF and LPF.

VCA section has both LINEAR control input and
EXPONENTIAL control input. The control voltage of VCA
CV is applied to LINEAR input and the control voltages of
VCA LEVEL and COMPANDING CV are applied to EXPO
input.

Each pin of IR3R05 has the function as shown below.
The numbers in parentheses correspond to pin numbers.

IN (1) Signal Input.

FREQ (2)

RESO (3) L CV Input. These CVs determine timbre and
LINE (4) ( level of a Sound.

EXPO (5)

C1 (13) shows the waveform (Fig. 11) of a signal which
passed through BPF,

C2 (12) shows the waveform (Fig. 12) of a signal which
passed through LPF,

C3 (11) shows the waveform (Fig, 13) of a signal which
passed through LPF + BPF.

C4 (10) shows the waveform (Fig. 14) of a signal which
passed through LPF + LPF,

LOAD (6) shows the waveform of a signal which passed

from C4 through the buffer.

RESO
FREQ

CONTROL

IC17 IR3R05I2VCF. VCAHRIIC T%.

VCF ##i49(224dB/oct(12dB/oct % 2) TiZE+ 5BPF = LPF
EHASDbLELTET 7 —TT,

VCA ##4r(2 LINEAR £ EXPONENTIAL #2202 b
FEe—nAhEH-THY. VCACVIZLINEARIZ. VCA
LEVEL £ COMPANDING CV (2 EXPONENTIAL AZjIzA
nzt,

&M T T ) TY,

IN (1) 2 79nAN
FREQ (2)

RESO (8) | ..

Eb Ay T PN

EXPO (5)

c1 (13) BPF i - 72 %o {3 5 K (1)
C2  (12) LPF%ifi~7: (@ ik (412)

c3 (11) LPF+BPF % jfi - 7: 1 {8 S iz (K13)
C4 (10) LPF+LPF % iffi » 7: 1 D3 5Kz (B414)
LOAD (6) Cédd sy 7 v~ ) 213 72(5 SRz

IR3R05 Block Diagram

(4) LINEAR
EXPONENTIAL

INPUT (1 > VCF - VCF

:

° ¢

INPUT: v f=200Hz SETTING: FREQ MID, RESO MIN

c1

@

(19
ca

T

W

%F_’ > vca OUTPUT
& ]

LOAD <Fig. 10>
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CAUTION

Step 4-5 erases the previous sound data (factory MEMORY
preset or user’s program) while making MEMORY sounds
identical to those of PRESET. To avoid this from
happening, saving RAM data on the tape before initializa-
tion is recommended.

4-5. While holding [PORTAMENTO] and [KEY TRANS],
turn the power ON’ [Copy Prest -+ Memry] will be
shown and the factory PRESET data is entered into
the RAM.

TEST MODE

1. Entering Test Mode

1-1. While holding [DCTAVE DOWN] and [TUNE/FUNC],
switch the power ON. LCD will display [$ADJ/INS
MODE!!]

In the test mode the following four buttons change func-

tion for test purpose. Each initial setting is shown as ON or
OFF.

DEC. 1985
SWITCH
(DEFAULT) LCD FUNCTION
Puts key assignment to ROTARY
mode—
e modules are assigned to the keys
MOD RA in cyclic order form channel 1.
ON NO CHANGE | ¢ i1'e sssignment is disordered
due to inadvertent key pressing,
simply touch this button for
recovery. -
MOD DEPTH | [$adj VCF | VCF test setting data is ready for
ON sine] use.
BRILLIANCE | NO CHANGE | HOLD ON or OFF
ENV TIME [$adj BASIC | Puts the circuitry into the basic
OFF wave] test setting.
BASIC SETTING

Every PARAMETERs and their values can be checked on
LCD by pressing [ENV TIME] and [PARAMETER
SELECT] then rotating a-DIAL. Shown below are those of
basic test parameters; otherwise 00.

CAUTION

When having checked PARAMETERs, be sure to pless
[MOD DEPTH] to turn BASIC setting OFF before
beginning 5. VCF CUTOFF FREQUENCY.

3b-1. MEMORY PROTECT A4 +F% OFF L 7:i%, &
24+ +%0OFF izt 3.
3b-2. kiz. [PORTAMENTO] = [DATA TRANS] #i§
BZAHHERIEE ON (2T 3 L. "nitlz Funct ramy & #
RENA =+ FAXENLS.
FTCHECK BATTERY!!, £ RS L2y, ssw 71—
7 RAM DALHNEZ LMD, <o 7)) —IFEEKATH
L. RAM (D4R EATLH S,
3b-3. MEMORYE» 2 b THW3BA . EGaF—9—DA >
lF—=7brsao—FTah, (2)D4=2+74 X (BR
Z4 ¥ %—40OFFiZL. [PORTAMENTO] % [KEY
TRANS) =2 2 2H° 58K Z ON 127 35 = "Copy pre-
st—= Memry st #BRENSI =2+ T4 XENB) &L,
*iZkx (2)MEMORYHEA=:+F/{ X2 EITTBL., %
MEMORY®& (> 7) %{&#+~% RAM (X PRES
ET&HH»2E—-2HE3NT.
@O PRESET = MEMORY O faill L iz 3,
@Dr—F—FE2RAANT— 7 —DKbILZNT. RAM 2 %
el sz, 259 F1) —HGHLT 3% ¥ TMEMORY % ¢
AT VL NS FRAS KA ~F S AANM
f=L o534 XL#i-72%,. MEMORY PROTECT &
{+FE20ONIZT 5.

4. BRAE—-FOBEFE

#Hile— F(2. (OCTAVEDOWN) % [TUNE/FUNC)%{V
LAadsBEEANLSE, 20 ¥—TH4 - (3Wico—71
—E—Fx% 1), LCD "SADJ/INSMODE ! ! ! sk dni&iL
3, 272, [ESIC VCF MBI ¥ (07— & —HCPUIZHA
2iha.

U E— FHE, LIFD 4 20 iiEH TONE MODIFY D ffiE(=
MoTEL->THESNE, M, @QL@OW S LONIZT S
EIET ARG,

A
gl -1 LCOD MR 5
MDON OFF KEOAE
CONEWRETHS UL
MOD RATE] 3
ol oN RoT2@utMBEHEATLESNE, $—- 7
HL{ - ENIMEHFTH-TLES (B 1 —2—
4—=5—=6—3) OT. thETDBYIZ INHE
ISBLHCETY,
@(MOD DEPTH] | Sadj VCF sine;
ON VCF MERAEBRF—5—t v b
©IBRILLIANCE] | "LCDOT|T(Z, ThH ULy
OFF HOLD ON/OFF ( F 2 L EtE)
©lenv TIME] "$adj BASIC wave ;
OFF EXtvF 171205
L
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CHECKING AND ADJUSTMENT

In Items 1 thru 4 same steps or statements appear repeatedly — may be confusing; this is because the test program is designed

to meet testings intended to ‘carry at random.

Verify the power system before attemping any electrorical maintenance.

1. POWER SUPPLY
Check Power Supply board for DC voltages:
VOLTAGE TORELANCE
+5V +0.2v

+15V + 0.5V
15V + 0.5V

2.LCD

With power OFF

2-1. While holding [OCT DOWN] and [MIDI], turn the
power ON.
LCD will indicate either:
[RAM CHECK OKI!] or [RAM wr/rd ERRII]

lgnore the indication: to be checked later.

2-2. Press [MIDI]; all of the LCD segments should light.
Press [MIDI] again; the segments will go off. Verify
the bright backlighting EL.

3. INITIALIZATION

With power OFF

BATTERY

3-1. Check the battery voltage at pins 24 (Vdd) and 12
(GND) of IC13 RAM. The reading must be between
2.8and 3.5V.

RAM READ/WRITE

3-2, While holding down [OCT. DOWN] and [MIDI],
switch the power ON.
LCD should display [RAM CHECK OK11]
If LCD indicates [RAM wr/rd EBRI!], check the RAM.

NOTE:
This step is so programed that the pre-existing RAM
memory is kept intact.

4. RAM INITIALIZATION

4-1. Set MEMORY PROTECT to OFF.

4-2. Turn the power OFF.

4-3. While holding down [PORTAMENTO] and [DATA
TRANS], turn the power ON. LCD will display [Initlz
Funct ram] and TUNE/FUNCT; MIDI program is
transferred into the RAM.

If not “Initialized”” i.e. [CHECK BATTERY!!] is dis-
played, RAM is under either of the following condi-
tions:

Memory has been destroyed due to poor

backup.

No RAM initialization has been done.

4-4, Turn the power OFF.

REE - RELE

EUT1~3HEBMEICMENHSZNT, WUFEED ICETTESERAL LW, TF7—FRHIMLBEICE, EVLTRRET L 100k

. BF =9 2 RBLELH B,

AANLTRE. SRCESEITLIRICE, T TTEMESE SR - 2T 5.

1. BREFxzv?o

la, 189 F)— .

®iK % OFF (L. RAM(IC13:5517) & VDD i+ (PIN No24)
&, GND#F (PINNal2) MIEEL£MET 5. +2.800~+
3.500VOMHIcA->TWadZ L 2fIET 3,

Ib. DCRE

REZA v FE2ONICT 5.

7 = K= F hiZEBWT, +5V-eeeee +5,0£0.2V
+15V:---+15.0+0.5V
=15V =15.0£0.5V

DREHIZA->TWB I L EMWIET 3,

%if® TCHECK BATTERY! ! !, & LCDIc®REN/

&

@ORAM ONES. RAMAKO FR X R XL BN 12Hi%
NTLE-TW3S,
@RAMAY—E LI =L x4 XENRTWirwh, 1=«
T4 X KT,
DT, .RAMF x v 2D4 = x5 4 XOEEERLT:
%, Ak 5.

2. LCODFxv7Z
2-1.WiKE—H OFFi=L. (OCT.DOWN] & (MIDI) 24 L
LASREE ONIZT 3. SO LCD D ERhf,
TRAM CHECK OK !, % SITIE®.
TRAM wr/rd ERR!!,% S TRE.
REOPH, ISHALEL-EZHF =277 5.
2-2. 02T (MIDD £#8¥3 &, 3 ZLICLCDO 27 £
2 b ACAT - AT 282 ) K2 (FOK, EL (#5w 7 n M) 5¢
PATLTWAI LE2WET S,

RAMF x v 7
Ja. a2 2AHs/MAHL
2-1. |\ FERiE. RAM (IC13:5517) D iftA / FEREN
BTH3, CORBENEGTTRAMANF—7 —»¢, &
Y, HemiondI kldiwy,
FRAM wr/rd ERR!l, ZT#§l1, RAM IC13% &~ 3.
3b. 122514 X
RAMODOA =2 x5 4 X222V H 3, wTHLOHNL
ROM (IC10:27128) #v5 RAM 27— —Auid i1 5.
(1)TUNE. FUNC : MIDIf = +34 X,
(2)MEMORY&E A =2+74 X,
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NOTE:

Pressing any key on the keyboard will replace parameter
value (rightmost figure) with the module number being
assigned to the key. Rotating a-DIAL will replace the
module number with a new parameter.

PARAMETER VALUE PARAMETER VALUE
DCO RNG 8’ DCO ENV M~
DCO BEND 12 PULSE 01
PW/PWM 80 PWM RATE 80
HPF FREQ 01 VCF FREQ 127
VCF ENV M~ VCF KYBD 14
VCA LEVEL 127 VCA ENV M
CHORuUS OFF CRS RATE 64
LFO RATE 80 ENV L1 127
ENV L2 127 ENV L3 127
ENV T4 10

5. VCF CUTOFF FREQUENCY

Allow at least 10 minutes for warm up.

5-1. Enter TEST MODE.

5-2. Connect oscilloscope (0.5V/div, 1ms/div) to TP3 (MIX
OUT) of Main Board. Ground scope to TP1 Main
Board. Monitoring should be used.

5-3. Hold 2nd low C key (C4); it should be assigned Module
t.

5-4. Adjust VR1A on the module for the maximum ampli-
tude — 0.8—-1,5V.

5.5. Repeat steps 5-3 and 5-4 for the reminder.

5-6. Play C6 key for each module and check for unchanged
amplitude,

6. DCO

6-1. Press [ENV TIME]; [$adj BASIC WAVE] will be dis-
played and the basic patches are set.
In the following table action must be carried out from
left column to the right, then the left colum of the
next column.
PARAMETER names and associated value can be
changed by rotating a-DIAL. -
When a key is played, the rightmost figure of a para-
meter value is replaced by the Module number, which
in turn replaced by a new value as the a-DIAL is
rotated.

6-2. Verify the equal waveform and level by pressing C4
key 6 times.

6-3. Press [PARAMETER SELECT]; [DCO RNG=8"] will
be displayed. :

6-4. Press [VALUE]; hold C4 key; rotate a-DIAL to dis-

play [DCO RNG 32’ - 16' = 8' -+ 4'] and verify one
octave changes of the pitch.

#. (PARAMETER SELECT) #ifL. @-DIAL 2% %(=@

(I PARAMETER # VALUE 2R3 - L2 T5 3, EE S

T 47D PARAMETER @ VALUE (2. LI FoO#YTH&

. SZTRLTWAWVALUE(R. 2T00TH 3,

hiEk NFA—F—ONEERTWIEFT. REEIFT L
VALUE DERBFEHNFTDX—(2TH A, - 2ni-es
A= F = ZEb D, M. ZNBE a-DIALE
EIL VALUE 2 RE L4 T EHBUH Ly VALUE

MHERENDS,

PARAMETER VALUE PARAMETER VALUE
DCO RNG 8 DCO ENV M~
DCO BEND 12 PULSE 01
PW/PWM 80 PWM RATE 80
HPF FREQ 01 VCF FREQ 127
VCF ENV M~ VCF KYBD 14
VCA LEVEL 127 VCA ENV ™~
CHORUS OFF CRS RATE 64
LFO RATE 80 ENV L1 127
ENV L2 127 ENV L3 127
ENV T4 10

S. VCFAY A7« Z)H v —BR
ik ZOWER LTRHEAATH LS4 < L LI09M
LoTHABiTeiok!
HILE—FIZAN, VCFABHEaT—7—t - b
£% 3% ((MODDEPTH) ###+.), #>oxa—7
(0.5V/DIV. 1ms/DIVIZE» FLT#H<C) 244
= —=F L TP3 (MIXOUT) (z#g&+ 5. Llik

E=F—RAE—A—bLIERMLT. FEMELHoHE
T35, (GNDI2, A4 > —FEDTPLz#EHT .
Cékey (EH 5 2 HFHD Ckey) 22232 k12E
Pa—Htl~6IcE¥bINT, G€EJVa—-nI=t
IS4 4 A RckiZ% 5 £ 9 VCF FREQ. (VR1A~
F) £ET 5. SO, 0.8—~1.5VORMIZA-T
VLIIFOK. Kiz, ¥EERMZ EH LA WT, C6
key 26E{FZ L, £THEV2—NLTREHNTH -
TwiwnwZ & 2FEIEY T OK.

6. DCOFxzvZ

TONE MODIFY @ (ENV TIME) £#48+ &, "$adj BASIC

WAVE, Lt E RSN . EF LT 1 -7I2A5,

#LoXa—7% OUTPUT ¥+ » ZIZI&HT 3.

Witk HRAE—FE BRE®TLLCDOSGHEIZIE Y 2 —
NeF i NRIREND. TN FORENPARA-
METER #ffid*, R L3 HH5NTEER
T5Z k.. a-DIAL#[I¥ £ L WPARAMETER
DEFBTREND,

Cékey 26T S 2 T, €E¥a—NnT D ikF,
LRANRILTHEZ E2HEET S,
(PARAMETER SELECT) #if+4 L. "DCORNG=
B, EE/FRENS, (VALUE) #4FL. Cokey2 i
Z4uhtsh, a-DIALE# 4 451=F L. DCO RNG # 732
=16 —8'—4', LTI, TNIZGHETERITDHS
S EEMEERT S,

LIFR#Riz L THEES 5.
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6-5. Similarly, check the items in the table below.

a-DIAL LCD Press Check
left DCO RNG = 8' —+8* PARAMETER SELECT
right PULSE =01 VALUE
left PULSE = 01 =00 PARAMETER SELECT no sound heard
right SAWTOOTH =00 VALUE no sound heard
right SAWTOOTH =00 —+01 C4 key 6 times
right SAWTOOTH = 00 02 C4 key 6 times
right SAWTOOTH = 00 03 C4 key 6 times """""':’ e A WNONS OBS 0
right SAWTOOTH = 00 04 C4 key 6 times DRSS S
right SAWTOOTH = 00-*05 C4 key 6 times 3
left SAWTOOTH = 00 =00 PARAMETER SELECT no sound
6-6. Reset scope to 2ms/div.
right SUB LEVEL = 00 VALUE no sound
right SUB LEVL = 00—+01 C4 key 6 times
right SUB LEVL = 00—+02 C4 key 6 times Leveles increase as VALUE is increased
right SUB LEVL = 0003 C4 key 6 times while no difference among modules
PARAMETER SELECT
left SuUB = 00 VALUE no sound
right SUB =00->01 C4 key 6 times
r!nht IR =00 +02 G Nay G s Waveform chages as the VALUE changes
right SuUB = 00 —+03 CA4 key 6 times wohils 1o ¢t is y files
right SUB =00—+04 C4 key 6 times
right SUB = 00 —+05 C4 key 6 times
6-7. Reset scope to 1ms/div.
PARAMETER SELECT
left SUB LEVL =03 VALUE SFsounl
left SUB LEVL=03-+00 PARAMETER SELECT
right NOISE LVL = 00 VALUE no sound
right NOISE LVL =00—+03 C4 key 6 times no level difference among modules
left NOISE LVL =03 00 PARAMETER SELECT no sound
left PULSE =00 VALUE no sound
right PULSE = 0003 C4 key 6 times All modules are Pulse Width Modulated
. LcomsR maiasw mZER
# DCO RNG=8'—8" PARAMETER SELECT
£ PULSE =01 VALUE
%% PULSE=01—00 PARAMETER SELECT WU D,
1i SAWTOOTH =00 VALUE W WL,
4 SAWTOOTH=00 —0I Clkey 6 EDA—ALZEDEELLAAHNELTHS.
£ SAWTOOTH=00 —02 Cakey 6[E
i SAWTOOTH=00 —03 Cdkey 6[E
{i SAWTOOTH=00 —04 Cdkey 68
1i SAWTOOTH=00 —0S Cakey 68 =
7 SAWTOOTH=00 —00 PARAMETER SELECT T,
SITHLORI—TNDEyTF 4> 7%1Ims/DIVH 52ms/DIVIZEL 5. !
Ti SUB LEVL =00 VALUE WEHEL,
i SUB LEVL =00 —0I CdKey 6[E ELa—ATEOHNEERAL<LALHNEL
4i SUB LEVL =00 —02 Cakey 6@ TH5.
4i NOISE LYL=00 —03 Cékey 6[E WRENELSALEMI LN KRE(US,
PARAMETER SELECT
X SUB =00 VALUE WAL, =i
P ~ SUB =00—01 Clkey 6181 ET 21— LOENERBL <AABL TH S,
4 SUB =00—02 Cdkey 6] BRANLEMTFERC, AEHNFTDH S,
{i SUB =00—03 Cékey 6E
di SUB =00—04 Clkey 6/
{i SUB =00—05 Cdkey 6
SITHLORa—=7DL v T ¢ ¥ Z7EIILDIms/DIVIZIET,
PARAMETER SELECT
X SUB LEVL=03 VALUE
L SUB LEVL=03—00 PARAMETER SELECT WL S,
4i NOISE LVL =00 VALUE WU, —
{i NOISE LVL =00—03 Cakey 681 ELAa—LIEDL2AHNELTHS,
I8 NOISE LVL=03—00 PARAMETER SELECT WIML S,
I PULSE=00 VALUE WAL,
{i PULSE=00 —03 Cakey 68 SEED 2 —ILIZPWMA LD 5 TL S,

(ENV TIME) L. ¥4kt o7 ¢ > 72T 3, Adkey %P
EZ%Hh%, [TUNE) 2L, a-DIAL 2 AH L E » F

HEHDHZ L RMET 5, FINRIS, LCD IS 25RE L7k 2y

(R =MENAATL T3 2 k) E. TUNNER ORI
- -JY 52 L EWiET 3,
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6-8. Press [ENV TIME] (basic setting).

6-9. Press [TUNE/FUNC], Hold 2nd low A key (Ad4);
rotate a-DIAL; verify the pitch change. Also check
LCD frequency reading and its accuracy.

Arrow heads must appear on both sides of the reading.

7. HPF

7-1. Press [ENV TIME] for basic setting.

7-2. Press [PARAMETER SELECT] and select [HPF
FREQ=01] by rotating a-DIAL. Press [VALUE].

7-3. While holding down C4 key, rotate a-DIAL right or left
to show [00 + 01 = 02 -+ 03] ; the waveform should

oE s BN

\J =

Fig. 1

8. OUTPUT LEVEL

8-1. Plug voltmeter (or scope) to both OUTPUT jacks.

8-2. Press [ENV TIME] (basic setting).

8-3. Raise VOLUME to the maximum.

8-4.Press C4 key. The level difference between both
channels must be within 0.1V with the reading ranging
0.8—1.5V p-p.

9. CHORUS

9-1. Press [ENV TIME] (basic setting). Press [PARAME-
TER SELECT].

8-2. Select [CHORUS = OFF] with a-DIAL and press
VALUE.

9-3. While pressing C4 key, turmn ON and OFF CHORUS
with the a-DIAL. At the same time observe the scope
for the waveform change as shown below.

OFF ON=| |—=

—

Fig. 2

7. HPFFxwv 2
(ENV TIME) £4#fL. ®&+7 (> 7=+ 3. (PARA.
METER SELECT) #4%L. @-DIAL#%i=E L. "HPF FREQ
=015 LWRLALIST (VALUE) £48+.Cokey 295 2
%hts, @-DIAL 2E4IZE L. M00—01—02—03, & X2 T.
WENOEHSZ L (M1 B81) £RIET 5.

£ L

ax BT
\J o

8. OUTPUTLNIF v
EHMADOUTPUT ¥ v » 212753 7% &+,

(ENV TIME) #{fL. £%+t 5 ¢ > 7iz+ 5, VOLUME
EWcKiZL. Clkey 212 2 OUTPUT v < 2 RIET 2, A&
BELEDL~<NH0.8~1.5VORBEATHN. EHEOL~LE
2, 0LIVEIATHAZ L 2EIET 5,

9. CHORUS# x v 2

(ENV TIME) £4#L, %+ 7 (72T 5. (PARA-
METER SELECT) #%#4%¥L.a-DIAL #%i=@E L, "CHORUS
=0FF) Y ®RL2ZLZAT (VALUE) £, Cikey2ifl s
L% Ha-DIALEHIZEI L, TOFF—ON= T 3 & ikFEailis¢
< Z k(M2 B £+ 2,

OFF on=[T]—~
|

B2



