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SPECIFICATIONS ® 3x8mm TAPPING SCREW Fe BLK
KEYBOARD 49 keys, 4 octaves, C scale LFO RATE 0.03 — 60Hz © 4 x8mm BINDING SCREW Fe BLK
DCO TUNE 450 cents DELAY TIME 0 —30s © 3x6mm P TIGHT SCREW Fe BLK

LFO MOD 400 cents OUTPUT AUDIO —3dBm

ENV MOD %3200 cents PHONES 8 — 1500 STEREO

AFTER *400 cents .

POWER 12 watts i

EXPLODED VIEW/$8&E
VCF v Mo TEQ. BHz to 33kHz —24dB/oct. DIMENSIONS 802 (W) x 240 (D) x 79 (H) mm *: HS-10 b ()

LFO MOD 6 oct 31-1/2" x 9-1/2" x 3-1/8 FILM SHEET B

AFTER 16 oct WEIGHT 5.4 kg/11 b 14 0z (22665134), *(22665138)

KEY FOLLOW 0 - 100% S
ENV T1 4ms—30s Specifications are subject to change without notice. TOP PANEL

T2 4ms—30s
T3 8ms—30s R .
T4 8ms—30s L— b (58)

(22015673), *(22015684)

FILM SHEET A Aoy
LCD COVER
(22665133), *(22665137) “
PHOTO: JUA (22025726), *(22025742)
* .
: HS-10 FqRTLA
TOP PANEL (22015673), *(22015684) LCD
T LM16155A
FILM SHEET A (22665133), * (22665137) LCD LM16155A (15029426) ROTARY ENCODER (15029426)
TACT SWITCH SKHADO39A (13169633) LCD COVER (22025726), *(22025742) RABD104 ‘
(13279781) ~ INF IR —F
. T = PANEL
I a—F—m—k / BOARD
KNOB ENCODER (22485102) TACT SWITCH SKHADO39A ENCODER ASS'Y
ROTARY ENCODER RABD 104 (13279781) (13169633) BOARD ASS'Y {76160340)
(76160430)
BUTTON (22475645) FILM SHEET B (22665134}, . e ' AL —
KEY SWITCH WK2A44 3A(13129704) *(22665138) RYa—Lm—F 5% PANEL HOLDER
VOLUME BOARD (22195846)
ASS'Y ‘
'(76160400) ;g2 =y b
KNOB (22485103) 5 KEYBOARD
POT. EWANAOX15B14 (13359363) SK-391CR
N F—a2=y b / ~_ (76160200}
BENDER UNIT | PS5z
BUTTON (22475646) PB-13 (23275780} é POWER TRANSFORMER
KEY SWITCH WK2A44 3A (13129704) | (22455435 NO) 100V
(22455436 CO) 117V
(22455437 D1) 220/240V
. BEEEEELEE RS — ISR Ay F
BENDER UNIT PB-13 (23275780) o PANEL HOLDER POWER SWITCH
(22195818) WK2A44 3A
KEYBOARD SK-391CR (76160200) (13149108)
A R— F el ;
MAIN BOARD ASS'Y | ‘ AC CORD
(76160370) < \ : AC CORD SET

VFF 2.5 m (13439801W0) 100V
UC-704-J01 (13439812F0) 117V

LIDE SWITCH S$SS512225A (13159334
S { ) DNS EC210-J06 (13439813F0) 220V

JACK YKB21-5029 (13449420)

LR~ F BH-301-J01 (13439846) 240VE
JACK YKB21-5012 : .
AC INLET 240V PA-125 (13429709) (13449146) BB Tt ooy D ASSY SC-415-J06 (13439814F0) 240VA

117/220V PA-126 (13429710) (76160112) 117V

(76160114} 220/240V

R —

POWER TRANSFORMER HOLDER
& (22125195)

POWER SWITCH WK2A44 3A (13149108)

RUBBER FOOT G-7W (12359105)

JACK YKB21-5010
(13449145) Y
BOTTOM
PANEL
(22815515)

BOTTOM PANEL (22815515) MIDI H— ¥

MIDI BOARD ASS'Y (76160160}

SOCKET MIDI3-NS (13429168) TRIPLET

Loy s R— K
JACK BOARD ASS'Y
(76160130)

JACK YKB21-5006 (13449252)
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PARTS LIST

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 SKHHADO39A 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 5P Triplet DIN
CONNECTOR
13439260 5267-03A 3P
13439261 5267-04A 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
13439306 5566-06A 6P Power Supply Board

FUSE
12559104 SGA-0.5A 500mA 100V
12559342 GGS-0.3A 300mA 17V
12559504 CEE-100mAT T100mA 220/240V
RESISTOR ARRAY
13919146 RKM14L503F R-2R
13919334 RMLS 10-153J 15K x 10
13919312 RMLS 8-153J 15K x 8
13919165 RMLS 7-333J 33K x 7
13919166 EXB-G810860S VCF/VCA
POSISTOR
15229923 ERS-A33J 561 560 Ohm
POTENTIOMETER
(SLIDE)
13359353 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
15029152 GL-9HD12 LED DOWN, NORMAL, PORTAMENTO,
CHORD MEMORY
15019245SN  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 M5L27128K-2 EP-ROM (JU-1)
15179756 M5L27128K-2 EP-ROM (HS-10)

CSROMD S ALz TU; T —2AEDHBEITIE. L HhBAEL T man”

NOTE: When ordering ROM for IC10 check the existing ROM label for a letter ""U’".
If fund, state so in the order sheet for a correct ROM.

15229835
15229834
15229826
15229836
156219150
156219157
15199134
15199133
15199135

15169325B0

156159128TO
151569113H0
15159114H0
16159503
15159505
1515912470
15159538
15189119J0
15219213
15169504
15189186
156189136

MB87123P-G
MB62H195PF-G-BND
IR3RO5
NJU7302
uPD7001C
M5241L
AN7915F
AN7815F
L78MRO5
M74LS273
TC4050BP
HD14051BP
TC4052BP
TC40HOOOP
TC40HO04P
TC4093BP
TC40HO42P
NJMO062
MN3009
MN3101
HPC4570C
M5218L

DCO

Gate Array

VCF-VCA

S/H

A/D CONVERTER

VCA

— 15V Voltage Regulator

+ 15V Voltage Regulator

+ 5V Voltage Regulator

Octal D-type Flip-Flop

Hex Buffer/Converter Non-inverting
8-channel Multiplexer/Demultiplexer
4-channel Multiplexer/Demultiplexe
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
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CAPACITOR
13639176S0 25MV3300HA 3300uF/25V
1363919450 35MV 1000HA 1000uF/35V
13529128 DD107CH680J 50V 68pF Temperature Compensating
CAPACITOR ARRAY
13529127 B8ZC0111-32N 8200P x 7
TRANSISTOR
15129107 25C945Q
15139125 2S5K381C FET
15129113 2SC1740-R
15129136 25C2878-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
MISCELLANEOQUS
13279781 RABD104 Rotary Encoder
1256914950 CR2032-T12 Lithium Battery 3V
12449265 ELE-H102KA TmH Coil
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-wW 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
22575136 NATURAL KEYC, F 5 22155716 GUIDE BUSHING
22575137 NATURAL KEY D 6 22265146 LEVEL FELT H143
22575135 NATURAL KEY E, B 7 22915816 JX-3P PCB (32P) LOW
1 22575138 NATURAL KEY G 22925236 KEY SWITCH PCB {17P) HI
22575134 NATURAL KEY A 8 NYLON RIVET (NRP-345)
22575139 NATURAL KEY C' 0 22185207 CONTACT RUBBER (12P)
2 22575140 | SHARP KEY 22185208 CONTACT RUBBER (13P)
3 22175132 KEY SPRING H29 10 22135406 KEY STOPPER H6
4 22815511 CHASSIS H140 1 22035115 CHASSIS BRACKET

JU-1, HS-10
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IC DATA

EXB-G810860 4570
B 3 ) T \
| i out 11 TOP VIEW vt
. | i [2] [ 710uT2
| g ,_%| i (L ' w [3] 2\ 18] 112
. @OEeEOEE®® 0, | v- [4] 5] N2
l - - - -
27128 3R05
Vop L e 28] Vo
AIZ% %PGM
IVAE 26413
A6 (7] 251A8 INPUT [T e [14] +Vee
As [5 2] A9 FREO (2] 13]C1
A4 TOP VIEW A1l RESO[3] 12]C2
A3 (4] 22) O LINEAR(Z] rop view  [fflC3
A2 (8] 211 A10 EXPO 10)c4
A1 5] 201CE L0AD[® [31GND
A0 [10) 19]D7 Ve (T ouTPUT
DO [11] 18106
D1 17105
D2 04
GND 15)D3
40H042 PC910
00 ~ j‘fgvDD
01 1A s
T2 %IB NCCT]  top view [8]vec
03 TOP VIEW 3lic ANODE (2] z [71Ve
E 4
04 2|10 CATHODEEE [6]vo
Ts 109 NG (2] )
067 10]08 N
Vs 3107
7001 MB87123 5241
e 1] hd Voo 400 [T] e 2] Vo (A) 0 Vec
D
DL [2] [15]Vper AD1[Z] 23]V, (D) 8Jout2
S%(% %2 GND AD 23] 220UT 5 BN 2
s3] T VIEW TZJA: 2D 3[4] 21J0UT 4 [7ICONTROL 2
 [6] 1A AD 4 [5] 2000UT3 [6]CONTROL 1
CLo [7] 10l Ao ADS[B] TOP VIEW [{SlouT? [51B1AS CONTROL
L. [B Vsg AD6[T] [18JouT1 (4] Vee
AD7[8] T710UTO [31GND
ALE [9] 161V (A) [2]IN1
xcS [10] [15]TST 2 o [110UT 1
XTAL [17] 14]TST 1
EXTAL [12 13]Veg (D)
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JU-1, HS-10
7302 78MR05
Voo L] ~ lelout 7
iN [Z] [15]0UT 6 O
GND [3] [12]0UT 5
A (4] topview [13]0UT 4
B % [12]0UT 3 e
¢ B [11]ouT 2 1
INH [7] [10]0UT 1
Ve (8] 0UT 0
”; A2 L 1 INPUT
® 2 DELAY GAPACITOR
3 GND .
LEVEL SHIFTER AND AUTO ZERO 4 RESET OUTPU
1 0F 8 DECODER CONTROL —G:': 5 0UTPUT
‘!L}‘ @ outo
2’ O our1 INPUED QUTPUT
P MDour2 SROT 1
Dours
-& @outs RESET
Sdii
;ﬁ ®out7
c APSJ_ BUFFERS ¢d AE—L
-L=1L = =1L T &= T @—A——ikesnl q J.
+ ‘ o) 3
MB62H195 8032
64 41 ‘
A IS B
L y— ——0} T2EX /P13 [Z] [39] P0.1/ADO
=] TOP VIEW == P12 [3] 381 P0.
== X Fg P14 [5] 36] P04/AD3
== O/ML = P15 (6] 35] p0.5/AD4
g0 ==N P16 [ 3] P0O.6/ADS
) ol S s,
b RST/vPD 5] 32] PO.8/ADT
f RXD/P30 (1] TOP VIEW  [37]EA
TXD/ P31 (1] [30] ALE
No.[LO| Name no.[' /0] Name [vo.|l70| Name InolZ0| Name TNT0/P32(12 20] PSEN
0l oazfnfofvs |aolwvol avole{ 0] pi0 TT/Pasi 28 P2.7/A15
2101 0a6 |22 0 14 l42[0 | a0 Ie2| 0] DC2 10/ P3d{i4] 271 P2.6/A14
aroloasfesl 1w faa[0 | a1 Jeal ] nc T1/p35[ 26] P2.5/A13
4/ 0] DA4 |24/ 0| 15 A2 |64/ 0 | DC1 WR /P3p[16] 25] P2.4/A12
510 DA3 f25/ O | LED {45/ 0 | A3 [65] 0 | DCQ RD/p37[T 24 p2.3/A11
61 01 DA2 |26] | | WR 46| 0 | A4 |66/ 0| RS xméé 3 p2.2/410
01 DA1 J271 1 | RD 470 0| A5 167/ 0 | LCE '
0| DAO 28/ { | A12 |48/ Q| A6 |68/ 0 | LCOQ XTAL1[19 221 P2.1/A9
L 1 RO f29/ | | A13 f49] 0| A7 69/ 0| LC1 Ves [20] P2.0/A8
L R1 1300 1 | A14 |50/ 0| ROM 70/ 0| 1C2
UL 1L R2 311 | A15 5110 | RAMIf71] 0 | 1C3
120 —| Vs f320 1 | ME fs2]— | vss |72/ O} LC4
| L R3 1331— | Voo |53/ 0 | RAM2]73]— | Vop
14| | | R4 §3411/D| AD 7 |54/ 0 | DCO |74 0 | LC5
I | R5 135/1/0) AD® |55/ 0 | OUTO|75| 0 | LC6
16l 1 | R6 136|170 AD 5 |56/ 0 | ADC |76/ Q| LC7
1701 | RT J371/0| AD4 |57 1 | SIN ]77| 0 | DAL
1810 | TO 1361/0} AD3 |58 0 | sck }78/ 0 | DA10
1910 | T1  §39/1/0] AD2 §59{ 0 | SQUT f79| 0 | DAS
0l 0 112 401170/ AD1 16010 | DIt |80l G| DAS
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BLOCK DIAGRAM

JU-1, HS-10
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JU-1, HS-10

CIRCUIT DESCRIPTION/El#&s%8

DESIG- |PIN DESIG- [PIN
NATION |NO. FUNCTION 1/0 NATION |NO. FUNCTION 1/0
7132 1/0 0| 8 I o
6133 |lrom ROM 170 17 o
5|34 /0 2| 6 (o]
Po  4[35 ||RAM RAM 10 3[s o
GATE ARRAY GATE ARRAY
(Data 3| 36 1/0 4| 4 (o}
Bus) 2[37 ||PC° bco 170 5[ 3 . o
1738 /0 DA o135 D/A CONVERTER (12 bits) o
o 39 Address Data 170 71 o
70 8 SAVE (Serial Data OUTPUT for CMT) o] 880 (o]
6| 7 ENCODER Direction INPUT | 9179 (0]
5|1 6 PROTECT SW READ I 10,78 J (o]
P1 4, 5 FVR SW CONNECTION READ i 11177 [e)
3 4 PEDAL HOLD READ | 0] 9 R~ |
2 3 PEDAL SW READ | 1110 |
11 2 MEMORY SW READ 1 2(11 |
g 218 PRESET SW READ cl) R 3 ::i Keyboard and Switch Read :
6127 GATE ARRAY o 5115 !
5| 26 Address (o] 6|16 I
P2 4|25 o} 70117 |- |
324 ROM o] 018 |4 o]
2| 23 ||Address (o] 1119 lo]
(1) 33 :]Zc?d'\fess 8 T g 3? Keyboard and Switch Scan g
7117 RD: RAM, GATE ARRAY READ PULSE (o] 4122 J (o]
616 | WR: RAM, GATE ARRAY WRITE PULSE o 5|24 ]
515 [ T1: NOT USED 1 0{41 1/0
pa 4114 | TO: LOAD (Serial Data INPUT from CMT) | 1140 1/0
3(13 INT1: ENCODER TRIG INPUT | 2|39 1/0
2012 INTO: NOT USED I 338 170
1[11 | TXD: MIDI SERIAL OUTPUT o AD 437 |Data Bus 170
010 | RXD: MIDI SERIAL INPUT I 5| 36 1/0
RST 9 RESET PULSE INPUT I 635 /O
X2 18 | 7134 - /0
X1 15 ]CLOCK INPUT | oTaz 5 o
Vss 20 GND | 1143 [}
PSEN 29 READ PULSE FOR ROM ONLY (o] 2|44 o
ALE 30 | ADDRESS LATCH PULSE [e] 345 ROM and RAM Address (lower 8 bits) (o]
EA 31 EXT ROM MODE (LOW) ] A 446 o
Vcc 40 | +5V | 5|47 (o]
. . . 6|48 (o]
< Table 1 CPU IC8 Pin Designation > 729 P
12128 |4 ]
13|29 . |
DESIG- PIN FUNCTION /0 1430 Address (for chip select) |
NATION |NO. 1531 [ 1
ol 1 | 068 I o]
11 2 | 1169 (o]
2/ 3 | 270 (o]
AD 3£ 1DCO DATA INPUT (8 bits) ! te 3H2|LcD Data 2
5[ 6 ! 5|74 [e}
6 7 1 6! 75 (o]
71 8 | 7{76 |- o]
017 Ach (o] 0(65 | A [e)
1118 Bch o] DC 1({64 | B :IS/H Channel Select (o]
out 21131 P lwave ouTPuT o 2162 | C o
20 Dch o DI 061 IC18]Inhibit | [e]
4[21 | Ech o 1[60 | Ic19 pulse o
5[ 22 | Fch (o] SOUT 59 | A/D Converter Channel Select [¢)
ALE 9 ADDRESS LATCH PULSE INPUT I SCK 58 | Clock Out (A/D Converter) 0]
cs 10 | CHIP SELECT INPUT | SIN 57 Bender, Modulation, Foot Control Data |
EXTAL | 11 MASTER CLOCK INPUT 1 ADC 56 | A/D Converter Chip Select o]
XTAL 12 NC o] LCE 67 LCD Write Pulse 0]
TST 1]14 ]GND I RS 66 LCD Register Select L: Instruction H: Datal O
215 1 ROM 50 ROM Chip Select (o]
AAS) 13 Digital GND | ALE 32 | ALE Pulse ]
VS 16 | Analog GND ] RD 27 Read Pulse |
vD 23 | Analog +5V | WR 26 | Write Pulse |
VD 24 Digital +5V | RAM 2 |53 RAM Chip Select (o]
- . R - LED 25 1C15 Latch Puise (o]
< Table 3 DCO IC16 Pin Designation > DCO £2] DCO Chip Select o
RAM1 51 NC [e]
ouTOo 55 NC o]
NC 23 NC —
NC 63 | NC -
vDD 33 | +5V |
vDD 73 +5V |
VSsS 12 | GND |
VSS 52 | GND |

< Table 2 Gate array IC7 Pin Designation >

A7—A0 DC2-DCO DA11-DAO DIl DIO

RS LCE

LC7—LCO

@
L »E
Al5 |:> —= &R ———Emme [
4 >
Al2 —» —_hi l
| _.\VNVR Lco 8-bit x 8byte |
—»
| — 5 ) DA DAT | CONTROL .
WR — | DECODER 16-bit Latch .| serial |
P TIMING |
| lab"s 8bit: Buffer
| ‘ GENERATOR |
I [ : I
A
Rglahld -— I Address Latch 4i's I
RAM2 «— | |
DCO <—I————-— 8bits I
; I |
AD7 |
ADO I ‘ I [ I
8bits
| DAT LsB l |
| ? y 12/ y v |
DIVIDER Serial > |
ALE I ER and SELECTOR soit e Y L outo
D R g s Parallel | % 152° ™ sutter |RE —Hseiector | ’
GENERATOR| | CONVERTER WE
l . WD —»
4-bit I
I I 8bits Latch I
I WA z
| Decooe:a ° I
and 4-] I
| SELECTOR ]
e e e e e o e e e e e e | [ e ] [ e | o [ e ——
oy Y V l l
SCK ADC SIN SOUT R7—-RO T3-TO T5 T4
<Fig. 1 Gate array IC7 Block Diagram >
1
|
i
| HIN
] ! 1
i Pitch |- HH
Data bus | Data Plich - Wove """ “|“
ADO—AD? § /| Lateh :> Gen. Sawtooth|1 Y
W {} | Gen. :] i
| Hh
— Wave ] i
CSo Data 1 il
Latch | l:":'
| I
l/I Wave Data | PW Yy ove ““'
1
ru Wave Dato | Gen. :: '&."505
ALEO g — Wave Dala : _____OOAUT
Address 7 l...‘OO
Q> Latch ! ! ,u:
i
- ; L] Sub Wove l:ll'
s 1 Sub | o ||l|:
s i Gen. 'l:'l
EXTALO— [ =|,:|
Ll
| !
I H
. 11
Noise : Noise Wave ::ll
]

< Fig. 2 DCO 1C16 Block Diagram >
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[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 8 by 11 matrix. Fig. 3.

| @3 to-LOBARS

K772 ar-2

¥

ORI, NEKN K —FA, /SN FK—FB (SWI1~

Shm—n (24 v,

SW3BR(), KYa—s e K- F

IHLDEMICIE. AEFBUEND R AL v FHH3H LS I8 x11
D RN 7 ZAEIZEXLNTWT, 2 —F « PLAICT 23

R =2—24, 4
W v v 27%) 2. CPUICSICHARTNE T, 25T, M
EnAAINDZILDLINUTE, ©—F - TLAICTRERTY
42 (ADC. 74109 —) ZBLTHAAZINDILNDLH N

SNTHET,
1C8 CPU
PO
DATA BUS
AD
IC7 GATE ARRAY
— T
TS T4 0123 RO R1 R2 R3 R4 R5 R6 R7
A B (' D 9 C3 C3;¢ S "~D3 MVF3# G3 ) ?
11— Gy# As As# D4 Dg#
2 E,q Faq Fa# Ag# Bs |
3 Cs Cs# Ds Fs# Gs
M A os# As As# De De#
g 5 | Eg Fe Fe# Ag# Bs k‘
8 =4 C1 — - N
[ — R R 1
& | sF={ BANK1 | BANK2 | BANK3 BANK7 | BANKS |
9 | o}—4 NUMBER | NUMBER | NUMBER | NOMBER INUMBER’| NUMBER | NUMBER | NUMBER |
= v 2 3 | 4 .5 6 | 7 | 8 ‘
e — s ——— - S
ocT. ocT. TUNE/
: ] MIDI METER NAME WRITE
DOV | MIfIMAL | FUNC. SELECT | =~
Efii}f“ 65 p - FRF . S0 3 wn v it Wy va s ey
PORTA-"|"CHORD | KX | pATA |0 | MOD | BRILLI
MENTO | MEMORY || A0S |TRANSFER DEPTH ANCE

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 PQO. The Fig. 4 below shows the timing of
the scanning/reading.

CPUIC8»F— 282 PO &N ZAFx> « TRLZAEY— b -
TLAICTOADICH T 5 &, 7—F « TL A ICTIZ1IAD
LA LT wWEET,
B2 Ay FORIEES—F - TLAICTD RO-7 X HEL YA

Pox FIEK D — -

. 7 —

& X2 %M LT CPUICBICHAA S LE T,
K432 F % /A RAADZ AL 227 TT,

e ]
PANEL,
KEYBOARD KEYBOARD VOLUME] KEYBOARD
7 rows 7 rows BOARD 7 rows
4 rows J
L 4ms 1L 4ms It 4ms Y
Jt 8ms L 8ms

< Fig. 4 >

® Bender, Modulation and Foot Control (Jack Board)

The wiper of these poentiometers are first connected to 1C9
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.).

eRVHF — EFZalL—ary, Zybearbto—n
(v w2 FK~F)

INHDRY) 2 —Ald, REMBEBICIRL 2T o 7BFEE2A/D

T N—=F—ICHTH NI L FET, ICZ., Fr > F L+ tL 2

b e F =2 SINIZWLETING3DDASEERL, SCRD

SAI L TTTUINMEICERLUALEREMEZ SOUT L N1IE »

FFOICTIZH AL ZE T,

1C9 iIC7 1c8
SOUT  SIN
MODULATION————{A0 & T - *{SbitSerial—b Parallel ] ru
'—
FOOT CONTROL————=lA1 - v /1 8 bit
BENDER A2 2 |- <] osc GATE ARRAY DATA BUS )| PO
8 <
A3 O SIN  souTt| T -
Py (CH-Select) |+ L__Serial = - Parallel

Analog <—|—> Digital

Serial Data --— | — Parallel Data

<Fig. 5>
DL SIN SCK souT EOC
T ] D
¥ r
A0 - m IgglGFlgTER :r >
Alo 5% g
A20 ouw) L3
, S END —
A30 2a L——ocs
REGISTER o0L
tfor Gomeere) ) seovee [ T2/
1
VREF o— ﬂ
=, | D/A
CONVERTER
GNDe <Fig. 6>

® 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.

Counterclockwise

L L

-

- - ———

P1-6

eO—4%l)—.xa—4%—

o—%1) — - x>a——nDIRECTION & TRIGH Jid iz
13, BIZO0H4A5 DML H D FT, 26N NIEFRFR
P23y b MYF-THEBEELK, CPUICS o INT
1 LPL-6ICADEFT,CPUIEI DY A —DHIZTEL )
lZ, 22290 2082 - Thldi 2 By L £ 3,

Clockwise

]

0

—

&
-, — - — —
-———
b
I<_______

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

These switches are read into the CPU directly as shown in

Table 4.

NOTE: FVR SW ON = FOOT CONTROL jack plugged.

ety b, xEY— (“IFN K —-FB). 5N, 7

b XEY=—-FOFObF (v vo - HK—F)
INLEDAAL v FDF > /F 713EADERIZCPU IC8D PLIZHE
BADET, B, FVRSW 7 v b-arbo—n -y
w727y b s R 2= AW AZIN T E39EIPOBREBET
T

Switch Name

o
2
(@]

PRESET GROUP

MEMORY GROUP

PEDAL SWITCH

PEDAL HOLD

FVR SW (FOOT CONTROL)

0
cru H
ics [2
P1 |3

4
5

MEMORY PROTECT SWITCH

O =00 |0|0
=|lo|=|=|=|=|Tm

< Table 4 >

[LED LIGHTING AND CONTROLS SWITCHING]

Switchings of CHORUS, HPF and BENDER POLARITY
are made by the control signals from latch 1C15. IC15 also
latches LED lighting data. IC15 latches these data on an
LED supplied from pin 25 of IC7.

{ LEDD AT, XA vF « 235 A — 5 — D&

2—7 X, HPF, X>x ¥ — - KJ ) 7 4 —OHEUEEIEF v F
ICI5E Y LET, v FICI513. ZDOMIZLED D AT F
—2LHALET,

IC15% 7 —% %229 F$ 5543 73ICTH25E > LED#R -1
PHBELNET,

Latch IC15
Qo a1 Q2 a3 Q4 Q5 Q6 Q7
OCTAVE KEY PORTA- CHORD BENDER
TRANSPOSE|TRANSPOSE| MENTO MEMORY %%?1’3&3 SI-V*VPIFI'CAH sw;":cBH POLARITY
LED LED LED LED CLOCK <Table 5 >
F I " - YITIW e F ek=iLF

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 IC19
demultiplex the data and sample each of the signals into the
correct destination. Note that IC18 7302 has hold capacitors
built internally.

VCF. VCAZ# M4 557 —% 3. DACRA3. IC1» 5
S, IC18. IC19ICAN ¥, 2HOMDT—2 X8 D L H iz
BrndlgEOT s s F—2 T,

IC18. IC1913. SO TF— 2 2RV DT TCRDTFT— AT
KBFTHR—NLFLET,

F) IC18 7302{ZNEBIC KR — L Fea v FoH e vy 77 — % ff

S>TwETF,
IC18 Enable - - - 6 7 — — 0 2 - 3 - 4 — 5
IC19 Enable 3 4 5 — — 6 7 — — 0 - 1 — 2 —
4 ms
TP-2

D/A OUT
(Trig.

CN5-1 pin)

VCF |VCF |VCA [VCF |VCA |VCF |VCA |VCF
Ccv

MY
VCA |vCA |VCA | ver @ |VCF
DATA |CV |cV | CV | geso.| VCA | FOOT | 29 | cv
D E F | nance| & Volume 5 A

Cv |CV | CV |CV |CV |CV {cCV

<Fig. 8>
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A T8 TG 1C18 OUT IC19 OUT

0|00 |0 VCF A CV 0 VCA A CV

oo |11 VCF B CV 1 VCA B CV

0(1]0 |2 VCF C cV 2 VCA C CV

0|1 ]113 VCF D cV 3 VCADCV

1 /0|0 |4 VCF E CV 4 VCA ECV

110115 VCF F CV 5 VCA F CV

1 11 |0 |6 RESONANCECV |6 VOLUME ¢V

1 |1 |1 |7 VCALEVELCV |7 CHORUSRATECV
< Table 6 >

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.

&)
7302 -
LEVEL SHIFTER AND AUTO ZERO Vod
1 OF 8 DECODER GONTROL Ve
Voo (4 ~ 16)0uT 7 I §—
IN [Z] [151ouT 6 T o
GND [3] [14JouT 5 § ouTt
A ] ropview [13JouT 4 23 our2
B % [17]ouT 3 T3
¢ [1jourt 2
T4
INH (7] [1oJouT 1 @ours
Vi UT 0
EE E EO oUT6
HOLD ot
CAPS__ 1111 BUFFERS
Bl g - :r :F -
—Qa0
<Fig. 9>
VCF. VCA

IC17 IR3R05(3VCF. VCAH IC T3,

VCF #5713 24dB/oct (12dB/oct X 2) TiE T 2BPF & LPF
EHABDLELAET ALY —TT,

VCA #3432 LINEAR & EXPONENTIAL 2> a3 > b
Po— NV ANZE->TEBY., VCACVIZLINEARIZ. VCA
LEVEL & COMPANDING CV {3 EXPONENTIAL ANIZA
DFET. i

HimFIELLTo@ ) TY,

IN (1) >7F AN

FREQ (2)

RESO (3) . _

LINE (4) [ 77 AD

EXPO (5)

C1 (13) BPF %8 - 7214015 5 KK (X111)

C2 (12) LPF % ® — 720143 5 0 (X]12)

C3 (11) LPF+BPF %38 - 7: % N5 5 (IX113)
C4 (10) LPF+LPF %3 - 72 N {E 5T (X14)

LOAD (6) Cé4r 565y 7 7 ~d8 1) dalt 7o {55k

IR3R05 Block Diagram

——(9)LINEAR
——————((5) EXPONENTIAL

-
reso ——» &
=
FREQQ——> 2
O
4 4
inpuT (G > vcF > vecF

V/I
CONVER-
TOR
v

vca ——=(8)ouTPuT

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

<Fig. 11>

<Fig. 12>

10

<Fig. 13>

LOAD < Fig. 10 >

<Fig. 14>
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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 OK!!] or [RAM wr/rd ERR!!]
Ignore 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 OK!!]
If LCD indicates [RAM wr/rd ERR!!], 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; MID! 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.

SRNEE - RELHR

LT 1~ 3B BMHAICHEE»H DT, BEFBYICETTE L LEBRLT Y, 7 —FRPHAEEICIT, BYLREEITA - 7214

. JBF 2y 2R ELRIELH D,

BERMLHRE., SROFEELITL O ENSE. T TREMGRE AR - 2T 5,

1. EEFz v

la. /NwyFl)—

&% OFF i2 L. RAM(IC13:5517) @ VDD #5-F (PIN No24)

&. GND¥#sf (PINNol2) MIEEZRMET 5, +2.800~ +
3.500V DEIFHICA - T3 2 & 2iERT %,

Ib. DCEXE

EBFEZA v F2ONIZT 5,

N7 — R—F ERIZBWT, +5V-.--- +5.0+0.2V
+15V------ +15.0+0.5V
—15V------ —15.0+0.5V

DEBICAS>TWBZ L 2HERT 5,

*iEx T"CHECK BATTERY ! ! ! ;& LCDIZERENE

AN

(=)
ORAM HNEH, RAMARO LR B XN ED /DI
nTLE->Tw3,
@RAM P —EL 4 = %54 XZ3NTHHud, f =%
F A4 X KT,
DT, 3. RAMF = v 72DA = v 574 XDIFHERL
%, BEMRT 5,

2. LCDFxv?
2-1.&FEZ—HB OFF L. (OCT.DOWN] & (MIDI) #f L
%L EEE ONIZT %, DB LCD DFERAH,
TRAM CHECK OK!! 1% & (X 1E %,
TRAM wr/rd ERR!! 1% S IFEH,
BEOBPAIZ. SHFERBLLBREF = v 273 5,
2-2. 0 E&fWTC(MIDD 2§ &, 4L ICLCDO Rt 7 X
> NAEET - AT 2R D KB IFOK, EL (N 7 Bl At
SATL T3 2 & #fERET 5,

3. RAMFxzv?
3a. BEAAR/FAHHL
2-1. 3N FERIZ. RAM (IC13:5517) DA HEEREDH
BThb, CORENEITTRAM ANF— 5 —%5, H
nizh, B\EHBZ H5NDI B350,
TRAM wr/rd ERR!!, &R, RAM IC13% 3~ 2,
3b. 1= +54X
RAM DA =3 54 K22 H b, W I IROENL
ROM (IC10:27128) 5 RAM 125 — ¥ —h8iih S 5,
(1)TUNE. FUNC ¥ MIDI4 =3 % 54 %,
(2)MEMORY®& 4 =+ + 74 X,

11
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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 [OCTAVE 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—
modules are assigned to the keys
MOD RATE in cyclic order form channel 1.
ON NO CHANGE If the assignment is disordered
due to inadvertent key pressing,
simply touch this button for
recovery.
MOD DEPTH [$adj VCF | VCF test setting data is ready for
ON sine] use.
BRILLIANCE INO CHANGE | HOLD ON or OFF
ENV TIME [$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.

12

3b-i. MEMORY PROTECT 24 v ¥ % OFF (2 L7, &
HZ2AvF% OFF 2T 5,
3b-2. &Iz, [PORTAMENTO] & [DATA TRANS] #% ##
LR AHH5EIEE ON Y 5 &, Thitlz Funct ramy &
RENA =L » 74 K& b,
FCHECK BATTERY !, L ERENAEAE, Ny F ) —
» RAM DAEBEDR#EZ b b, Sy 7 1) —HHERIFATH
X, RAM HAERDAR & AZLH 5,
3b-3. MEMORY®H» I hHN TV AT FBEFT—F—D A -
T —=7s5ua—F355 (2)DL = r»F4 X (B
24 v F%—OFFIZL, [PORTAMENTO] & [KEY
TRANS) ## X 2 2445 8EH% ON 123 % & "Copy pre-
st Memryt & FKRINAL =2 74 XEND)EITH.
*iEk (2)MEMORYHA = %54 XE2ETTLHE, &k
MEMORY# (#3>7) ##%#$~= RAM (Z PRES
ET&»2E—X N30T, .
@PRESET ¥ MEMORY O & &ML LT 5,
@1 —F—EBERALDNDT— 5 —HEKbNDEDT, RAM 2%
L7220, Ny T Y —AEA TV % ¥ TMEMORY #7°
e OERELITME T 720 9 BT Ao,
£ =254 X L#b-725. MEMORY PROTECT %
1 v5F%0ONIZT 3,

4. BAE— FOREFE

HHEE—FE. (OCTAVEDOWN]) & (TUNE/FUNC) %P
L s @R ANDL, OB, ¥—7TH 4 > 3Hica—2 Y
—E—F&7Z: ). LCD "$SADJ/INSMODE ! ! ! JXFR&EN
5, 72, [RIEEIC VCF OFBHEEGT — % —»CPUIZHEA Z
Fh b,

HEE— FI LUF? 4 DO#EED" TONE MODIFY O##5E1C
BoTEb->TEREENS, M, @QL@NHHHLONIZT 22
LT E %,

o v FE) rLCDMOER,
BERE—-FEA BEDAE
B DON/OFF A

@MOD RATE] TLCD DFERRIEED S 70U

ON BoT2EUESBAMEIZTLEIE, ¥— -7
YA EANBIEFNEL-TLES) (B 1 -2
4—5—-6—3) OT, ¥NETHDBEYIZIHSE6
2B &HIZRY .

@I[MOD DEPTH] T$adj VCF sine

ON VCF BRERE®RT—5 —t v b,
@[BRILLIANCE] "LCDDOFERIE, Eb B Ly

OFF HOLD ON/OFF ( t 2 JL &41F)
OIENV TIME] "$adj BASIC wave

OFF ERXEvF1TI2A%,
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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 N
DCO BEND 12 PULSE 01
PW/PWM 80 PWM RATE 80
HPF FREQ 01 VCF FREQ 127
VCF ENV N VCF KYBD 14
VCA LEVEL 127 VCA ENV M
CHORUS 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
1.

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.

6-2.
6-3.
6-4.

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 o-DIAL is
rotated.

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

Press [PARAMETER SELECT]; [DCO RNG=8'] will
be displayed.

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) %##f L. a-DIAL #/4Ic[H]

Y PARAMETER ® VALUE # R52 Z LA C& 3%, # A+

v F 4 > 27D PARAMETER & VALUE (2. LI FTO®@9) TH

b5, TZTRLTWZAWVALUEIZ. £T00TH 5,

KiEk NTRX—F—DOHNEFEER TP T EBEHT &
VALUE ODEBBFEF FDX—I2TH L4 > SN-EY
2= s F NI EDb D, W, ZDEFE A-DIALE
ML VALUE #2#%E LA BT LHUH L VALUE

PRREND,

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 N VCF KYBD 14
VCA LEVEL 127 VCA ENV M
CHORUS OFF CRS RATE 64
LFO RATE 80 ENV L1 127
ENV L2 127 ENV L3 127
ENV T4 10

5. VCFAY bF7 - Z7UH s —FA
KiEKX ZOFEEF, RITEEREANTYL S04 L L1050
T THhHiTH S & !
WHRHE—FIZAY, VCFRHEHERFT——t v b
#3% ((MODDEPTH)##3,), A wmx3—7
(0.5V/DIV. 1ms/DIViCtw FLTEL) 224
>ER—=FEHTP3 (MIXOUT) I2##¥ 2, L

6.

E=F—RAE—A—LEBLT. HE2H & L 5 F0%
¥ 3, (GNDIZ. #4 > KR—FLOTPLIHENRT %.)
Cakey (Faid 5 2 FBHD Ckey) 2SS 2 52 kic®
Va1 ~6ICEDLDLINDT, FEEXEV2—NLT L
29 4 v ilAHRKICH 5 &9 VCF FREQ. (VR1A~
F) 2398345, OB, 0.8~1.5V &Iz A>T
WHILIFOK, Kz, ¥BIEEME S LS WT, C6
key 26X 2, & TCHEY 2 — /L TEEI I
TuwAnwz & 2R T UL OK.

DCOF x v ”Z

TONE MODIFY @ (ENV TIME) ##f3 *. "$adj BASIC
WAVE, Y FEREN. . FEAL YT 4 I A B,
Fivxa—7% QUTPUT ¥+ v ZIiC#EHKET %,

*iEk HBET— M, #EREZHT L LCDOAHRICEY 2 —

e F U IN—HPEIREN D ZF DD FDEEDPARA-
METER Ofid, B %52 L7 H N THER
352 &, M., a-DIAL#% 3 & # L\ W PARAMETER
A RREND,

Cdkey #6[IHF I 2 T, BY 2 — N T L DK
LRLVARLETH LI L 2ERT 5,
(PARAMETER SELECT) ##f3 &, TDCORNG=
8, ¥EREND, (VALUE) ## L., ClkeyZ &
27%h 6, a-DIALZ EAICE L. DCO RNG # 32
—16—8—4') LEZ, TNICADLETERIEDL S
Z L ERWERRT b,

LIFREEIC L CHERR T 5,

13
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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 ‘ | th X i
right SAWTOOTH = 00 ~>03 C4 key 6 times "‘f"e °”25 eq“ff tde previous one in
right SAWTOOTH = 00 =04 C4 key 6 times shape and amplitude
right SAWTOOTH = 00 ~>05 C4 key 6 times
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 =00—>03 C4 key 6 times while no difference among modules
PARAMETER SELECT
left SUB =00 VALUE no sound
right SUB =00—>01 C4 key 6 times
right SUB =00 ~>02 C4 key 6 times
i h Ech
sus 2003 Coioyaums | el s e VALLE e
right SUB = 00 > 04 C4 key 6 times 9 9
right SUB =00 —>05 C4 key 6 times
6-7. Reset scope to Tms/div.

PARAMETER SELECT

left SUB LEVL =03 VALUE no sound

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 = Q0 —>03 C4 key 6 times All modules are Pulse Width Modulated
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DIAL LCD&RR I A BSW REIR
H DCO RNG =8'—8’ PARAMETER SELECT
i PULSE=01 VALUE
A PULSE=01—00 PARAMETER SELECT B3 B,
i SAWTOOTH =00 VALUE B3O,
Ai SAWTOOTH=00 —0I Cakey 6[@ EDA—NZEDERELNIHLBLTH S,
Zi SAWTOOTH=00 —02 Cakey 68
+ SAWTOOTH=00 —03 Cdkey 6[H
*i SAWTOOTH=00 —04 Cakey 6[8]
1i SAWTOOTH=00 —05 Cdkey 65
e SAWTOOTH=00 —00 PARAMETER SELECT TIEH O,
IITHIaRA—T DYy T 4> 7% 1Ims/DIVE 52ms/DIVICEZ b,
i SUB LEVL =00 VALUE FiFHB W,
1i SUB LEVL =00 —0I CdKey 6[8] EVA—LTEDHERFERLNXILARL
Ai SUB LEVL =00 —02 Cdkey 68 TH>,
£i NOISE LVL.=00 —03 Clkey 6@ FRENIZL AN EFHIZ LANLAKECR D,
PARAMETER SELECT
A SUB =00 VALUE ZFHAE L,
i SuB =00—01 Cakey 61E] ET 2L TEDEDEHL AR ThH S,
£ SUB =00—02 Cékey 6/ FREINLHFEHIZ, BRHILTEDH S,
A SUB =00—03 Céakey 6/
Ai SUB =00-—04 Cakey 6]
4i SUB =00->05 Cakey 6@

SITAYBRIA—T DL YT 4 ¥ 7 EILDIms/DIVICHT,

PARAMETER SELECT

/v SUB LEVL =03 VALUE

I SUB LEVL=03—00 PARAMETER SELECT H3HE L a B,

£i NOISE LVL =00 VALUE BEHlFHA WL,

Ai NOISE LVL=00—03 Cdkey 6[H] EDaAa—NLITEDLRAINBLTHB,
B NOISE LVL =03—00 PARAMETER SELECT HF3Hu (s,

U PULSE=00 VALUE EFFHA L,

Ai PULSE=00 —03 Cdkey 6@ RED 2 —INIIPWMA D A - T W B,

(ENVTIME) ## L. &Rty 74 71275, Adkey %
S27%4h%. (TUNE) 28 L. a@-DIAL 2AEAICE LYy 5

WEDLZEEHERT 5, RIFFZ, LCDICERE N7 KK

(AN ZFMENAS BT L T3 2 &) &, TUNNER O JE ik $ns
(2T—FT 52 L 2HERT 5,
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6-8. Press [ENV TIME] (basic setting). »

6-9. Press [TUNE/FUNC], Hold 2nd low A key (A4),
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

change as shown below.
OO/‘ 01 OZ% 03“

\ ~

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].

9-2. Select [CHORUS = OFF] with a-DIAL and press
VALUE.

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

OFF ONj\t‘»
]

Fig. 2

7. HPFFx v 7
(ENV TIME) ## L. #4&+ 5 > 71245, (PARA-
METER SELECT) ### L. @-DIAL##\=[ L, "HPF FREQ
=01y LFRLAEI5T (VALUE) %4, Ckey & # S 2
%% 5 @-DIAL % #4512 [E L. T00—01—02—03, X & 2 T,
WENEHLZZ L (X128 223 5,

N

OC/I 01 02 l\

\ ~

X1

8. OUTPUT L RILF v o

EAWMED OUTPUT P v v 21275 7 %%,

(ENV TIME) #48L., ¥4t v 71> 271235, VOLUME
EERANICL, Clkey 23 & 2 OUTPUT VL 2 MIES 5, A
LR H DL ~LH30.8~1.5V DFHENTH D, ALEDL~ILE
B0 IVUNTH 2 2 & 2R 5.

9. CHORUSFx v 7

(ENV TIME) %24fL. #EA&tv 7427123 %, (PARA-
METER SELECT) %3 L. a-DIAL # %2l L. "CHORUS
=0FF) Y &RL7A2L I AT (VALUE) %23 ,ChkeyZ &
Z 7 b -DIALZ A28 L . TOFF—ONJIZ§ % L iEEE o 1LAs
< (M2 22T 5,

OFF ON*;I\E:
—

Ix] 2
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N ROM REVISION
— | KEYBOARD ver 15 250
gy ROMs of this version incorporate the updated that implements the
S ( - .= - - - - - - - -n - following:
KEYBOARD SK-391CR 76160200 320 e Increase the resolution of a transmitted MIDI data “‘Pitch Bender
H : D10DE 151555 Change’’; from 9 bits to 14 bits.
7
&1 Correct LCD misdisplay taking ‘‘successive TUNE/FUNC. or
MIDI writing’’ against MEMORY PROTECT.
L}
L}
Change MIDI exclusive receiving routine to relieve one JU-1
from: being its certain functions, expect keyboard play, disturbed
by a received exclusive message including TONE NAME sent from
H : R the other JU-1.
3::11:1:1:#1: YYVYYYY foz!f:uuuz YYYYY 2
£ Mom M | 40#10{0{0{ # PLRLLLLLE #101010#{ ] & Eliminate Discrepancy Between Parameter Value and LCD Indica-
IREEREA IRRERR RN = tion in TONE MODIFY Mode
H | | | |1 s If a-DIAL is overturned past an ‘‘extreme’’ on the display in
c3 63 63 ™ E4 B4 G5 ¢ TONE MODIFY mode, a parameter follows the rotation up to

ENCODEH BOAHD several turns, incrementing or declementing its value.

Returning the dial, however, does not allow the display to keep

1 14 rr . . g

1 761 8043000 m:tChextreme indication waiting for the parameter value to
i.e. the indication shifts toward the center, leaving the discre-

. - - - —— - - pancy between the extreme and the over-value.

Ver. 1.5 defeats the a-DIAL output exceeding an extreme.
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6-voice polyphonic synthesizer

MODEL

JU-1 MIDI Implementation Chart

Transmitted Recognized Remarks
Function--«eeeeevns
Basic Default 1 -16 1-16 memorized
Channel Changed 1-16 1 -16
Default Mode 3 Mode 1,3 memorized
Mode Messages POLY, OMNI OFF MONO, POLY, OMNI ON/OFF
Altered 3k sk ok ok ok ok ok ok ok ok ok Kk %k k MONO(m %x1)—>Mode 1, 3
Note 12 - 108 0 - 127
Number True voice 3K 3k sk %k 3k ok ok ok %k %k ok k k % 12 - 108
Velocity ~ Note ON * O v = 1127 e Al
Note OFF X 9 v =0 X CONTROL volume.
After Key's X X
Touch Ch's X *
Pitch Bender * * 0 - 12 semi 9 bit resolution
1 * * Modulation
4| * * Foot Control
5| X * Portamento Time
Control 7| * * Volume
64 | * * Hold
Change 65 | * Portamento Switch
Prog *  0-127 * 0-127
Change True # 5 3k % ok ok ok ok okok ok kok ok 0 - 127
System Exclusive * *
System Song Pos X X
Song Sel X X
Common Tune X X
System Clock ‘ X X
Real Time Commands X X
Aux Local ON.“OFF X O memorized
All Notes OFF O (123) O (128 - 127)
Mes- Active Sense X O
sages Reset X X
Notes * . Can be set toQor X manually, and memorized.
Mode 1 : OMNI ON, POLY Mode 2 : OMNI ON, MONO O Yes
Mode 3 : OMNI OFF, POLY Mode 4 OMNI OFF, MONO X . No

6-voice polyphonic synthesizer

MODEL

JU-1 MIDI Implementation

Ak JU-1  MIDI IMPLEMENTATION %%

version 1.1
Oct. 29 1985

1. TRANSMITTED DATA

Status Seéond Third Description

1001 nnnn  Okkk kkkk  @vvv vvvy Note ON
kkkkkkk = 12 - 108
vvvvvvy = 16 - 127
(FOOT CONTROL ON )
vvvvvyy = 64

1881 nnnn

1011 nnnn

1811 nnnn

1911 nnnn

1811 nnnn
1811 nnnn

1011 nnnn
1811 nnnn

1189 nnnn

1119 nnnn
1911 nann

1011 nnnn
1211 nnnn

Notes

Okkk

0000

0000

8000

0100
0100

0100
9100

@ppp

@bbd

e111
9111
Q111

*] The data to
function is determined by the position of Foot Control
volume as shown in the table below.

(FOOT CONTROL OFF)

Note OFF
kkkkkkk = 12 - 108

kkkk 2060 2000

8001 @vyv vvvy Modulation
vvvvvvy = 0 - 127
9100 Bvvv vvvy Foot Control
vvvvvvy = @ - 127
o111 Qvyv vvvv Vo lume
vvvvvvy = 8 -~ 127
0000 o111 1111 Hold ON
0000 0000 9000 Hold OFF

Portamento ON
Portamente OFF

ese1 8111 111t
(113} 0000 0000

PPPP Program éh.n’n .

ppPPPPP = @ — 127
bbbb 8bbb bbbb Plich Bender Change
1011 2000 0000 ALL NOTES OFF

1100 0000 0000 OMN1 OFF
1111 2000 0000 POLY ON

be transmitted (@8vvvvvvv) In each FOOT CNT

Transmitted data !

FOOT CNT function !

yVVVVVY ¢ DYNMCS i AFTER ! VOLUME H
{ Note ON velocity ! 16 — 127 ! B4 i 64 H
i Foot Control Dokoolokk 19 = 127 1 kkkrmookk |

i Volume 1ok | soolkkxx L 8 - 127
Hopfkkkk 1 not transmittied

While ®CHORD MEMORY' |is on, modified notes with CHORD MEMORY

are transmitted.

*2 Transmitted

¢ The Fool
the MIDI

*3 0 -
64 -

*4 When

20

63 :
127

power

1f the corresponding function switch is ON.

Control corresponds

functtion. )

MEMORY GROUP

+ PRESET GROUP

to the AFTER swlitch in

up or MIDI channel number is set.

x1,

*2,

*2

*2

*1

*2

*2

*2
*2

*3

*2

*4
*4

2. RECOGNIZED RECEIVE DATA
Status Second Third Description
18€0 nnnn @kkk kkkk Qvvv vvvv Note OFF, velocity lgnored
1681 nnnn @kkk kkkk 0000 0000 Note OFF
kkkkkkk = 0 - 127 (12 - 108>
1681 nnnn Okkk kkkk @vvv vvvy Note ON
kkkkkkk = 8 - 127 (12 - 188)
vvvvvey = 1 - 127
1811 nnnn 2000 @801 Qvvy vvvvy Modulation
vvvvyvy = 8 - 127
1811 nnnn 0000 2100 Bvvy vvvv Foot Control
vvvvvvy = @8 -~ 127
1811 nnnn 0008 0181 Bvvv vvvy Portamento Time
vvvvvvy = @ -~ 127
1011 nnnn 0200 0111 Bvvv vvvy Volume
vvvvvyy = @ - 127
1811 nnnn 0190 0009 BIxx xxxXX Hold ON
1@11 nnnn 0100 0000 B0xX XXXX Hold OFF
1011 nnnn 9100 0001 B1xx xxxx Portamento ON
1811 nnnn 0100 0eol1 BBxx XXXX Portamento OFF
1100 nnnn @ppp PPPP Program Change *2,
pPpPRPP = 0 - 127
1191 nnpn dvvy vvyv Channel After Touch
vvvvvvy = @ - 127
1119 nnnn @bbx xxxx Obbb bbbb Pitch Bender Change
1811 nnnn @111 1910 @000 0000 Local OFF
1811 nnnn o111 1010 o111 111t Local- ON
1811 nnnn 8111 1011 0000 0009 ALL NOTES OFF
1011 nnnn @111 1100 @008 0000 OMNI OFF
1811 nnnn e111 1101 0000 0820 OMNI ON
18011 nnnn @111 it1e 0000 mmmm MONO ON
1011 annn o111 1111 0000 0@00 POLY ON
1111 1110 Active Sensing
Notes

*]1 Note numbers outside the range 12 -~ 108 are transposed to

the nearast octave

While

are sounded.

* CHORD MEMORY' is

on,

Inslde this

range.

modified notes with CHORD MEMORY

*2 Recelived if the corresponding functlon switch is ON.

*3 The Foot Control can be recognized specifically when

AFTER Js selected in the FOOT CNT function an
in the ‘MIDI function Is on, and works just li

Channel After

*4 @0 - B3 :

Touch.

MEMORY GROUP

64 - 127 : PRESET GROUP

*

@

*6 Mode Messagos

Mode Messages

Ignored during any key on.

(123 - 127> are also recognized
are recognized as follows:

POLY ON (127) | MONO ON (126)

d AFTER
ke the

as ALL NOTES OFF.

MONO ON (126>

EXCLUSIVE MESSAGES

*Transmitted

If EXCL in the MIDI function is

3.1 All Tone Parameters with Tone names ( APR )

When the Group, Bank or Number is changed.

mmmm = 1 mmmm <> |
OMN1 OFF (124) | OMNI = OFF ! OMNI = OFF ! OMNI = OFF
! POLY i MONO *K i POLY
OMNI ON (125> ! OMNI = ON ! OMNI = ON ! OMNI = ON
i POLY i MONO *% + POLY
*% ' CHORD MEMORY' on
3. TRANSMITTED

on.

Byte Description
a 1111 @o@ee Exclusive status
b @109 90¢t Roland 1D #
c 0011 9101 Operation code = APR (all parameters)
d 08@0 nnnn Unit # = MIDI basic channel, nnnn = @ - 15
where nnnn + 1 = channel #
- e 0010 0011 Format type ( JU-1,JU-2 )
{f 0019 0000 Level # = 1
g 0900 @eol Group #
h @vev vvvy Value (@ - 127 )
B In sequence (36 bytes total)
1 80t Lttt Tone name ( @ -~ 63 )
H In sequence (1@ bytes total)
Jotrr ettt End of System Exclusive
3.2 Indiyvidual Tone Parameter ¢ IPR )

Whan the Parameters are changed.

Byte

Description

1111 @800
01008 9001
@11 9110
2009 nnnn

aoow

2010 ee1)
00108 0000
0000 000!
99pp pprp
Ovvy vvvy

—-Tm e

3ot ety

Exclusive status

Roland 1D #

Operation code = [PR (individual parameter)
Unit # = MIDI basic channe!, nnnn = @ - 15
where nann + 1 = channel #

Format type ( JU-1,0u-2

Level # =1

Group #

Parameter # ( @ - 35, 48)

Value € @ - 127 )

h and | ( repetitively )
End of System Exclusive

x1

*1

*2

*3

*2

*2

*2

*2

*2
*2

*4

*2

*2

x5
*5
*6
*6
*6

*6
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3.

3 Bulk Dump ¢ BLD ) 36 - 45
TONE NAME
Bulk Dump has no relation with the EXCL in the MIDI function.
When the *DATA TRANSFER Button', 'WRITE Button® and 'BULK DUMP
Button' arfe pressed.
Byte Description
a {111 9000 Exclusive status
b 0100 0001 Roland 1D #
c @11 8111 Operation code = BLD (bulk dump)
d 0800 nnnn Unit # = MIDI basic channel, nnnn = @ ~ 15
where nnnn + 1 = channel #
e 0010 0011 Format type ¢ JU-1,JU-2 )
1 0019 0000 Level # = 1
g 0000 0001 Group #
h 0@ee 9veeo Extension of program #
i 00pp pppp Program # ( pppppp= n*4 n= 8 - 15 )
j 0800 tttt 4 sets of TONE dato ( 256 bytes ) 46,47 reserved
R 48 TONE MODIFY
k 1111 811t Erd of System Exclusive Cigriored if received)
Notes :
The Program # (i) represents the first TONE number of
the TONE data sets (j).
The 4 sets of TONE data are sequencially transmitted.
TONE data is sent in four—bit nibbles, right justified,
least significant nibble sent first. f:::i'_'_t:_‘_:
Each TONE data consists of 32 bytes.
The Bulk Dump message repeats 16 times. :g? b02 CHORUS
e o DCO ENV MODE
XTONE data format '1” ;
msb Isb o
byte ! 6 1 5t 4t 3 1 o2 1 1 i @ 1 403 o4
® ! DCO AFTER DEPTH ! VCF KEY FOLLOW : e o VCF ENV WODE
1 i VCF AFTER DEPTH ! VCA AFTER DEPTH ! e 1
2 | ENV KEY FOLLOW ! DCO BENDER RANGE ! I
3 1 k&% 1 DCO LFO MOD DEPTH :
4 ! b0@ ! DCO ENV MOD DEPTH : 05 b
5 ! b8l ! BCO PULSE PW/PWM DEPTH : s o8 VCA ENV MODE
6 ! bB2 ! DCO PWM RATE 1 e !
7 i b@3 ! VCF CUTOFF FREQ : -
8 ! b@4 : VCF RESONANCE :
9 i 595 i VCF ENV MOD DEPTH : to
10 ! b86 : VCF LFO MOD DEPTH :
11 % b7 ! VCA LEVEL : b07 b8 bes
12 {588 i LFO RATE : e 0 DCO WAVEFORM
13 ! b8S ! LFO DELAY : e ! SuB
14 ! 18 ! ENV T1 : e 1 °
1S ! b1l ! ENV L1 ; " e e
16 1 b12 | ENV T2 : s 0
17 ! b13 : ENV L2 : 1
18 | bld4 | ENV T3 :
19 ! b15 3 ENV L3 : b10 b1l b12
20 ible s ENy T4 I H ® 9 0 DCO WAVEFORM
21 1 bIT ! A%k | TONE NAME - 1 } e o 1 SAWTOOTH
22 | b18 ! #kx | TONE NAME - 2 : LA
23 1 bIg ! #kx | TONE NAME - 3 ! ’;’ H 9‘,
24 ! b20 ! wkk | TONE NAME - 4 :
25 1 b21 ! kkk ! TONE NAME - § : 1 e 1
26 ! b22 ! wk | TONE NAME - 6 f
b13 b14
27 i c1 ¢ @i TONE NAME - 7 s
28 ! c3 c 2! TONE NAME - 8 : . ? D0 A EFORM
29 !¢ 5 ¢4 ! TONE NAME - 9 : -
30 {c7 c 6 ! TONE NAME -10 '
31 ¢ 8 ¢ dummy ) : Lo
*xk @, ignored if recelved bis bif HPF CUTOFF
Notes e 1 FREQ
Parameter { ?
#- Functlon Value
@ DCO ENV MODE ® = ENV normal b‘; "‘3 DCO RANGE
1= ENV inverted e 1
2 ENV normal with dynamics 1 °
3 = ENV inverted with dynamics T
| VCF ENV MODE ® = ENV normal
1 = ENV inverted b1g b2e
2 ENV normal with dynamics 0 0 DCO SUB
3 = dynamics o 1 LEVEL
2 VCA ENV MODE 0 = ENV 1 e
1 = GATE PR
2 ENV  with dynamics
3 = GATE with dynamics »21 b22
3 DCO WAVEFORM PULSE 0 -3 e @ DCO NOISE
4 DCO WAVEFORM SAWTOOTH @ - § e 1 LEVEL
5 DCO WAVEFORM SUB -5 1 e
6 DCO RANGE @ = 4 1
1 8
'43’ ég c7 €6 ¢5 c4 ¢3 c2 cl c@
vov oy v v
7 DCO SUB LEVEL e -3 o vy
8 DCO NOISE LEVEL @ -3
9 HPF CUTOFF FREQ ® -3
10 CHORUS @ = OFF
1 =ON
11 DCO LFO MOD DEPTH 0 - 127
12 DCO ENV MOD DEPTH @ - 127
13 DCO AFTER  DEPTH ° - 127
14 DCO PW/PWM  DEPTH @ - 127
15 DCO PWM RATE 0 = PW manual
1 - 127 = PWM 1FO RATE
16 VCF CUTOFF FRFQ 0 - 127
17 VCF RESONANCE @ - 127
18 VCF LFO MOD DEPTH e - 127
13 VCF ENV MOD DEPTH @ - 127
20 VCF KEY FOLLOW ° - 127
21 VCF AFTER  DEPTH e - 127
22 VCA LEVEL e - 127
23 VCA AFTER  DEPTH 0 - 127
24 LFO RATE 8 - 127
25 1LFO DEIAY TIME 8 - 127
26 ENV TI 9 - 127 (ATTACK TIME )
27 ENV L1 @ - 127 (ATTACK LEVEL)
28 ENV T2 ® - 127 (BREAK  TIME )
29 ENV T2 @ - 127 (BREAK  LEVEL)
30 ENV T3 @ ~ 127 (DECAY TIME )
31 ENV L3 @ - 127 (SUSTAIN LEVEL)
32 ENV T4 0 - 127 (RELEASE TIME )
53 ENV KEY FOL1OW e - 127
34 CHORUS RATE @ - 127
35 BENDER RANGE 8 - 12

® - 83 (TONE NAME table)
8=A

16=Q 32=¢ 48=vw
17=R 49=x
18=8 50=y
19=T 51=z
20=y 52=9
21=V §3=1
22=W 54=2
23=X 55=3
24=Y 56=4
25=Z 57=5
26=a 58=6
27=b 59=7
12=M 28=c 4 60=8
13=N 29=4 4 61=9
14=0 30=e 4 62=space
15=P 31=f 47=v 63=-
ENV TIME (increment)
BRILLIANCE (increment)
MOD DEPTH (increment)
MOD RATE (increment)
ENV TIME (decrement)
BRILLIANCE (decrement)
MOD DEPTH (decrement)
MOD RATE (decrement)
@ = OFF 1 = ON
ENV normal
ENV inverted
ENV normal with dynamics
ENV inverted with dynamics

ENV
ENV
ENV normal with dynamics
dynamics

normal
inverted

ENV
GATE
ENV  with dynamics
GATE with dynamics

EE IR XYY

WwN -

WN -

W -

WN -

CHORUS RATE

vvvvvvv = 9 - 127

21
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. RECOGNIZED EXCLUSIVE MESSAGES
*Recejved if EXCL in the MIDI function Is on.
4.1 All Tone Parameters without Tone names ¢ APR )
By te Description
a 1111 0eee Exclusive status
b 0108 geel Roland ID #
¢ 8011 @181 Operation code = APR (all parameters)
d @099 nnnn Unit # = MIDI basic channel, nnnn = @ - 1§
where nnnn + 1 = channel %
e 0018 8011 Format type ( JU-1,JU~2 )
1 0010 Q090 Level # = 1
g 0900 0001 Group #
h Qvvy vvvy Value ¢ 0 - 127)
H In sequence (36 bytes total)
i 1111 8111 End of System Exclusive

4.2 Bulk Dump ¢ BLD )

Bulk Dump has no relation with the EXCL in the MIDI function.
When the *DATA TRANSFER Button', *WRITE Button' and 'BULK LOAD

Button® are pressed.
Byte Description

a 1111 ¢@0@ Exclusive status

b 0109 0001 Roland ID #

c eell 9111 Operation code = BLD (bulk dump)
d 8080 nnnn Unit # = MIDI basic channel, nnnn = 8 - 15

where nann + 1 = channel #

e 0010 0011 Format type ¢ JU-1,JU-2)

f 0010 @000 Level # =

g 0000 0001 Group #

h 9000 9800 Extension of program #

i 09%pp pppp Program #

j eese tttt Some sets of TONE data

k 1111 9111 End of System Exclusive

Notes

The Program # is recognized as the first TONE number
of the TONE data sets.

32 bytes are recognized as a set of TONE data.

TONE data is received in four-bit nibbles, right
Justified, least significant nibble recetved first.
See 3.3 Bulk Dump, to understand the TONE data format,

4.3 Other Exclusive messages are described in section 3.
5. HANDSHAKING COMMUNICATION
5.1 Message type

22

5.1.1 Want to send a file (WSF)

Byte Description
a 1111 000e Exclusive status
b 0100 se01 Roland 1D #
c 0100 0000 Operation code = WSF
d 9008 nnnn Unit # = MIDJ basic channel, nnnn = 8 - 15
where nnnn + 1 = channel #
e 00190 0911 Format type ( JU-1,JU-2)
f 1111 o111 End of System Excluslve

5.1.2 Request a file (RQF)

Byte Description

a 1111 0o9e Exclusive status

b 0100 000! Roland ID #
c 0180 el Operation code = RQF
d 8009 nnnn Unit # = MIDI basic channel, nnnn = @ ~ 15
where nnnn + 1 = channel &
e 08190 0211 Format type € JU-1,JU-2 )
f 1111 et End of System Exclusive
5.1.3 Data (DAT)

Description

a 1111 @000 Exclusive status

b @180 ©001 Roland ID #

c 0100 @210 Operation code = DAT

d 9880 nnnn Unit # = MIDI basic channel, nnnn = @ - 15
where nann + 1 = channel #

e 0010 6011 Format type ¢ JU-1,JU-2 )

{ 0000 tttt 4 sets of TONE data ( 256 bytes )

g Bsss ssss
h o111 8111

Check sum
End of System Exclusive

Notes :

TONE data is sent in four-bit nibbles,
least significant nibble sent first.
See 3.3 Bulk Dump, to understand the TONE data format.

right justified,

Summed value of the all bytes in data and the check sum must
be @ (Tbits).

5.1.4 Acknowledge (ACK)

Byte Descriptlion
a 1111 °@90 Exclusive status
b @9190¢ @001 Roland 1D #
c 9100 9011 Operation code = ACK

d 89000 nnnn Unit # = MIDI basic channet,
where nnnn + 1 = channel #
Format type ( JU-1,JU-2)
End of System Exclusive

nnnn = 8 - 15

e 8018 0011
£ 1111 8111

5.

5.1.5 End of file (EOF)

Byte Description

a 1111 oee9
b 01900 900!
c 01900 @101
d 02800 nnnn

Exclusive status

Roland ID #

Operation code = EOF

Unit # = MIDI basic channel, nnnn = 8 ~ 15
where nnnn + | = channel #

Format type ( JU-1,JU-2 )

End of System Exclusive

e 9010 0011
f 1111 2111

5.1.6 Communication error (ERR)

Byte Description
a 1111 9000 Exclusive status
b 0100 eenl Roland ID #
c 9180 111@ Operation code = ERR
d 9898 nnnn Unit # = MIDI basic channel, nnnn = 9 - 15
where nnnn + 1 = channel #
e 0010 9011 Format type ¢ JU-1,JU-2 )
f 1111 8111 End of System Exclusive

5.1.7 Rejection (RJC)

Byte Description
a 1111 0000 Exclusive status
b 0190 9001 Roland ID #
c 0100 1111 Operation code = RJC

d 8880 nnnn Unit # = MIDI basic channel, nnnn = @ - 15

wvhere nnnn + 1 = channel #

e 0010 0011 Format type ( JU-1,JU-2 )
f 111t e111 End of System Excluslive
2 Sequence of communication
5.2.1 In the 'Dump' mode.
this unit message objective unit
WSF —=-—- >
=== ACK or ( RQF )
DAT ----- >
<= ACK

<mm—me ACK
EOF ~~-—- >
<mm- ACK
5.2.2 In the 'Load’ mode.
this unit message objective unit
RQF~---~- >

Notes

* This unit sends RJC and the sequence is discontinuad
when it receives ERR or detects some error.

* This unit sends RJC when the sequence is discontinued
manually.

* This unit stops the sequence if the unit recelves RIC.
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Part number error. Please amend all existing service notes as follows.
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Page 1 PHOTO : JU-1

: HS-10
WRONG / 3% : CORRECT/ IE :
TACT SWITCH SKHADO39A -  KEY SWITCH WK2A44 3A
(13169633) (13129704)
KEY SWITCH WK2A44 3A ~> TACT SWITCH SKHADO39A

(13129704) (13169633)






