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SPECIFICATIONS

KEYBOARD 61 keys, 5 octaves, C scale with Dynamics and LFO RATE 0.03Hz — 60Hz
Aftertouch DELAY TIME 0-—30s

oco TUNE 150 cents OUTPUT AUDIO —3dBm
LFO MOD $400 cents PHONES 8 — 150( Stereo
ENV MOD 13200 cents
AFTERTOUCH 2400 cents POVI\‘:ER - 12 watts
BENDER +1200 cents CONSUMPTION

vCF CUTOFF FREQ. 8Hz to 33kHz —24dB/oct DIMENSIONS 972 (W) x 246 (D) x 85 (H) mm

i ENV MOD 12 oct 38-1/4" (W) x 9-5/8" (D) x 3-3/8" (H)
LFO MOD 6 oct WEIGHT 7.5 kg/16 1b 9 0z

AFTERTOUCH 6 oct
KEY FOLLOW 00— 100%

ENV T1 4ms—30s
T2 4ms—30s
T3 8ms—30s
T4 8ms—30s
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NOTE: For methods of KEYBOARD and MAIN BOARD

disassembly, refer to P-3 of this service notes.

EXPLODED VIEW/ 38X

T ILHhN—

LCD COVER
(22025727)

S— b A(%E)
FILM SHEET A (L)
(22665135)

LCD UNIT LM16155B (15029432)
LCD COVER (22025727)
LCD DUST COVER (22245460)

SWITCH SKHCAB 131A (13129704) TOP PANEL (22215492)

FILM SHEET B (22665136)

FILM SHEET A (22665135)

KNOB (22485102)
ROTARY ENCODER RABD104
(13279781)

BUTTON (22475645)
KEY SWITCH SKHHADO39A (13169633)

KNOB (22485103)
POT. EWA-NAOX15B14 (13359353}

BUTTON (22475646) ‘ A
KEY SWITCH SKHHADO39A (13169633)

BENDER UNIT PB-14 (23275783)I SWITCH SKHCAB 131A
(13129704)
BENDER PANEL (22215754)
KEYBOARD SK-361MW

(76161200)

SIDE PANEL (R) (21125227)

CARTRIDGE SOCKET PBRS-28U-T01-S
AC CORD (100V) VFF2.5m (13439801WO0) (23425165)

(117V) UC-704-J01 (13439812F0) CARTRIDGE HOLDER

:22OV) )DNS EC210-J06 (13439813F0) (23425803)

240VE) BH-301-J01 (13439846) '

(240VA) SC-416-06 (13439814F0) U131 n0a9e) CH SSSP 122254
AC INLET (117/220V) PA-126 (13429710)

(240V) PA-125 (13429709) JACK YKB21-5012
(13449146)

POWER SWITCH
WK2A44 3A
(13149108)

RUBBER FOOT G-7W

{12359105) SOCKET MIDI3-NS

(13429168) TRIPLET

JACK YKB21-5010
(13449145)

BOTTOM PANEL
(22815516)

=Roland Printed in Japan BD-2

by Tt
TOP PANEL
(22215492)

Trra—¥— /7
ENCODER KNOB
(22485102)

Ry =z
BENDER PANEL
(22215754)

I a—%—HK—F
ENCODER BOARD ASSY
(76161410)

R a—LR—F

(76161400)

NeF—a21= v b

BENDER UNIT PB-14
(23275783) 7
FARAT LA
LCD UNIT
LM16155B
(15029432)

Q425 —HR—F
CONNECTOR BOARD ASSY
(76161500)

O—SRR—F
CHORUS BOARD ASSY
(76161140)

TRAR—F

POWER SUPPLY BOARD ASSY
(76161171) 100V

(76161172) 117V

(76161174) 220/240V
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3x6mm P TIGHT SCREW Fe BLK
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FILM SHEET B (R)
(22665136)

Yo RRIL(H)
SIDE PANEL (R)
(21125227)

h—hr Yy SRS —

CARTRIDGE HOLDER
(23425803)

H— by SR F
CARTRIDGE BOARD ASSY
(76161310)

MIDI R — F

MIDI BOARD ASSY
(76161380)

Py v R—F
JACK BOARD ASSY
(76161350)

INFILR—F
PANEL BOARD ASSY
(76161320)

XA R—F
MAIN BOARD ASSY
(76161110)

e

INF

BOTTOM PANEL
(22815516)

BEI= b
KEYBOARD SK-361MW
(76161200)

INT)— Ay F
POWER SWITCH
WK2A44 3A
(13149108)

ﬁ? TR~ F

AC CORD

AC CORD SET

VFF 2.5m
(13439801W0) 100V
Uc-704-J01
(13439812F0) 117V
DNS EC210-J06
(13439813F0) 220V
BH-301-J01

(13439846) 240VE
SC-415-J06
(13439814F0) 240VA
AC CORD HOLDER
(22195744) 100V

CORD BUSHING
SR-4N-4 (12369504) 100V
AC INLET

PA-126

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

2R

POWER TRANSFORMER
(22455435N0) 100V
(22455436C0) 117V
(22455437D1) 220/240V




Ju-2

JAN. 1986

PARTS LIST

PANEL
22215492 Top
22815516 Bottom
22215754 Bender
21125227 Side (R)
HOLDER
22195819 MIDI
22195816 Jack
22195821 LED
23425803 Cartridge
22195389 Music Rest
22195744 AC Cord 100V
22125195 Power Transformer
COVER \
22665135 Film Sheet A (L)
22665136 Film Sheet B (R)
22245447 Slide Pot.
22025727 LCD
22245460 LCD Dust
KNOB, BUTTON
22485103 Knob VOLUME
22485102 Knob ENCODER
22475645 Button DOWN, NORMAL
22475646 Button PORTAMENTO, CHORD MEMORY
SWITCH
13129704 SKHCAB131A BANK, NUMBER, etc...
13169633 SKHHADO39A DOWN, NORMAL, PORTAMENTO, CHORD MEMORY
13159334 SSSP12225A MEMORY PROTECT
13149108 WK2A44 3A POWER
PCB ASSY
76161110 (PCB 22925263) Main Board
76161140 (PCB 22925264) Chorus Board
76161320 (PCB 22925252) Panel Board
76161350 (PCB 22925252) Jack Board
76161380 {PCB 22825252} MiDi Board
76161400 (PCB 22925252) Volume Board
76161310 (PCB 22925252) Cartridge Board
76161410 (PCB 22925252) Encoder Board
76161500 (PCB 22925252) Connector Board
76161171 (PCB 22925251) Power Supply Board 100V
76161172 (PCB 22925251) Power Supply Board 117V
76161174 (PCB 22925251) Power Supply Board 220/240V
JACK
13449146 YKB21-5012 OUTPUT, HOLD PEDAL, PEDAL SWITCH
13449145 YKB21-5010 PHONES, FOOT CONTROL
SOCKET
13429168 MIDI3-NS 5P Triplet DIN
13429532 TDH4100-28B 28P ROM
23425165 PBRS-28U-T01-S Cartridge
13429710 PA-126 AC Inlet 117/220V
13429709 PA-125 AC Inlet 240V
CONNECTOR
13439260 5267-03A 3P Straight
13439261 5267-04A 4P Straight
13439263 5267-06A 6P Straight
13439265 5267-08A 8P Straight
13439266 5267-10A 10P Straight

13439267 5267-12A 12P Straight
13439277 5267-14A 14P Straight
13439270 5268-08A 8P Right Angle
13439274 5268-09A 9P Right Angle
13439311 520314-2 2P Flat Cable Right Angle
13439310 5138-14CPB 14P Flat Cable Straight
13439306 5566-6A 6P PS Board —Power Transformer
FUSE
12559104 SGA-0.5A 500mA 100V
12559342 GGS-0.3A 300mA 117V
12559504 CEE-100mAT T100mA 220/240V
RESISTOR ARRAY
13919146 RKM14L503F R-2R
13919312 RMLS 8-153J 15k x 8
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
22455435N0 100V
22455436C0 117V
22455437D1 220/240V
DIODE
15019125 1SS133
15019208 1SR35-200 100V/1A
(LED)
15029178 GL-1HD102 KEY TRANSPOSE
15029152 GL-9H12 DOWN, NORMAL, PORTAMENTO,
CHORD MEMORY
(RECTIFIER)
15019245SN S1VB10 100V/1A
15019254 2B4B41 100V/2A
PHOTO COUPLER
16229706 TLP-552
[0
15179237 P8032AH CPU
15179754 uPD27128D-2 EP-ROM

NOTE: When ordering ROM for IC24, check the existing ROM label for a letter “*U’’. If fund, state so in the

SROMD S RILIZ TU) =— 2 AFRBEI1203.

order sheet for a correct ROM.

15179317
15179343
15229835
15229834
15229830
15229826
15229836
156219150

1516932580

TCb5517APL
HM6116ASP-12
MB87123P-G

MB62H195PF-G-BND
MB63H149PF-G-BND

IR3R0O5
NJU7302
pPD7001C
M74LS273

RAM
S-RAM
DCO

Gate Array
Gate Array
VCF, VCA
S/H

FIEEIZE(OTURBAEL T Lan”

A/D Converter
Octal D-type Flip-Flop

D

P
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15169327H0 HD74LS367AP Hex 3-state Bus Driver KEYBOARD ‘
15159503 TC40HOOO0P Quad 2-input Nand Gate _ . -
15159505 TCAOH004P Hex Inverter 76161200 SK-36 1MW 61 keys, with Dynamics and Aftertouch
15159524 TC40H245P Octal Bidirectional 3-state Bus Buffer |
1515912820 MC4050B Hex Buffer/Converter Non-inverting
15159113HO HD14051BP 8-channel Multiplexer/Demultiplexer i
1515911420 MC40528 4-channel Multiplexer/Demultiplexer N ety | Natoral Ry A N O N o S A
1515912470 TC4093BP Quad 2-input Nand Schmitt Triggers 22575214 | Natural Key D 7616123000 | Key Switch Assy (29P)
15219213 MN3009 BBD 22575215 | Natural Key G 8 | 22175176 Key Spring (Natural)
15169504 MN3101 BBD Driver 22575216 | Natural Key C,F 22175177 Key Spring {Sharp)
15219157 Mb241L VCA 22575217 | Natural Key E,B 9 | 22815514 Chassis
15189158 uPC4082C BI-FET OP Amp 22575218 | Natural Key C', F’ 10 | 23165663 Aftertouch Assy
15189136 M5218L Low-noise OP Amp (Dual-in-line) 2 | 22155716 | Guide Bush 11 | 22135415 Key Stopper A (Long)
15189186 uPC4570C Low-noise OP Amp (Dual-in-line) 3 | 22265451 | Stop Felt . 22135416 Key Stopper B (Middle)
15189189 uPC4570HA Low-noise OP Amp (Single-in-line) g g;gzgfz 2hé;°h'<gv o - 3; gg;‘;; gev thopper C__(Short)
WITC! over tan
:glgg}gz 2“;312'; i:gg xo::age Eegu:ator 22245145 | Switch Cover (32P) 13| 22035129 | Stand B
oitage Regulator 6 | 22185218 | Key Switch _ (12P) 14 | 22125540 | Angle
15199135 L78MRO5 + 5V Voltage Regulator and Reset 22185219 | Key Switch  (13P) 15 122035132 Stand C
CAPACITOR 6 ® 6
13529128 DD107CH680J 68pF Temperature Compensating ©
13619102N0O CS15E1A6R8K1S 6.8uF/10V Tantalum
13639176S0 25MV3300HA 3300uF/25V \ \ \ 1
13639194S0 35MV 1000H 1000uF/35V
13529104 DE7150F472MVA1 0.0047uF Line Bypass o
CAPACITOR ARRAY
13529127 B8ZC0111-32N 8200P x 7
13529113 B7ZC0724-32N 22P x 6
13529115 EXFP8101MW 100P x 8
TRANSISTOR
15119106DR 2SA933-R
15129107 25C945-Q
15129113 2SC1740-R
15129136 2SC2878-A
15139125 2SK381C FET
AC CORD, AC CORD SET KEYBOARD and MAIN BOARD DISASSEMBLY
13439801W0  VFF2.5m 100V BEBSIUAS Y - R—FOBRYIWEIT LA
13439812F0 UC-704-J01 117V
13439813F0 DNS EC210-J06 220V
13439846 BH-301-J01 240V England
13439814F0 SC-415-J06 240V Australian
MISCELLANEOUS
L ® \
12389746 HC-49/U 12MHz Xtal ,J:L
13279781 RABD 104 Rotary Encoder
23275783 PB-14 Bender Unit wean | 7
12569149S0 CR2032-T12 3V Lithium Battery @ Main Board
15029432 LM16155B LCD Unit ® (@ Bottom Panel
22155735 Bushing (Music Rest)
12369504 SR-4N-4 Cord Bushing 100V
12359105 G-7W Rubber Foot A
22195616 Music Rest CAUTION J { EE
23475181 Flat Cable (LCD)
12449552 D32-45 EL Inverter Transformer Keyboard and Main Board are interlocked. WAL Y X 4 > - R— FIZHLA S PETH) TR TWETD
12469139 16PC16 Heat Sink When disassembling, . LFOMFETAFAUTID 3FF 2 A TE THA
12449265 ELE-H102KA TmH Coil First dismount Main Board, ’ 1 A4 - ke F ‘
15029429 NEL-5L-249-W Electro Luminescent Lighting then Keyboard. 2‘ e °
COMMERCIALLY AVAILABLE b ?isgountinghMain Board AL FE—FOMYET LA
- . Remove three screws . 1. v2®3 A& N
2343067550 LP-25 2.5m - Connection Cord 2. Pull the board in the arrow direction until it clears of 9. x 4, ] ifﬁf&%l&ﬂmjﬂﬁr\ﬁl x4k <
MSC-25 2.5m MIDI/Sync Cable mounting brackets ® . . ‘ = o
MSC-50 5.0m MIDI/Sync Cable o REOMY BT LY

® Dismounting Keyboard
1. Remove seven screws © and © .

1. 20, O7AZWDIETT,
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IC DATA

5241L 7001 40H042 74LS367AP 78MR05 HM6116ASP-12
ljQ]Vcc 00[1] 16| Voo
glouT2 01[] 1A
8]IN2 0203 = @8
[7JCONTROL 2 03 ¥ K3ic =
51CONTROL 1 045 o B S M—s &
T1BIAS CONTROL o056l 2 o9 | -
4] Vee os(7]  fdos STRT Hvrer | $ S
[3]6ND Vss[B 07 | i I
[2]IN1 ptfis
o fiout TOP VIEW {4]
1 INPUT
2 DELAY CAPACITOR
3 GND {
4 RESET OUTPUT@'__|RESET [ $
. ’ 5 OUTPUT 3 . 4570HA
4082C, 4570C TLP552 27128 MB87123 STve
[Bl0UT2
Vpp[d] ADQ[] 71112
A12[2] AD1[Z] [6]In2
A7(3] AD2[3] 5]V~
A6 4] AD3(Z] ] int
TOP VIEW :2% 2'345 30111
56 21001
A3[T] AD6[T] v+
A2[8] AD7[8]
A[9] ALE[S]
Aof XCS (0]
Do (] XTAL[H] MB62H195 MB63H149
D1[2 EXTAL[Z]
D2[3 64 41 64 41
GND] 65 40 65 40
TOP VIEW TOP VIEW
8032 NJU7302 ,
' e ®
Voo [1 N
INE @ !!@F ’ [ff.l 80 2% 80 25
GND[3] [3-to-8-1ine DECODER |HAUTO ZERO CONTROL | 1 24 1 24
i P S— '
B[S] & 10 {NoJ 17O/ NAME [Nl /O [NAME [Noi1/0|NAME INol 10| NAME [No. 1 /0|NAME [NoJI/0]NAME fNof 1/0[NAME JNo]i/0[NAME
C[E] > ‘% 1 10 [DA7 J21[ 0 T3 Ja1[1/0[ADO ]61[ 0 [DIO 110 [TT_ |21 T [BR9 _J41[1/0[CD7_I61] 0 |RA1
AL PN e 2| 0 [DA6 |22[ 0 (T4 |42[ 0 (A0 J62] 0 [DC? 2[ 1 [BRO [22[ 1 [MKa J42[ T [cAS |62[ 0 [RAI0
Vet Bl Py v 13 3[ 0 [DA5 [23[ - INC__ Ja3[ 0 [AT _ [63] — INC 3] | (MO [23[ 1 [BR10_|43[ T [CA9 |63[ 0 [RA2
< ]ﬁ‘j 41 0 [DA4 J24[ 0 |15 [a4[ 0 [A2__ [64[ 0 |DCT 41 T [BR1__[24] I [MK10_ |44] | |ca10 [64]1/0[ROE
& < 1 50 [DA3 25| 0 |LED J45[ 0 [A3 _ |65[ 0 [DCO 5[ [ [MKT [25[ 1 [RES J45] 1 [cS _ J65] 0 [RA3
ILLLLLILL “urrer 6/ 0 [DA2 6] | [WR__ |46l 0 (A4 |66] O [RS 6] | [BR2 [26[I.70[EXCK J46] 1 [xT1 |66[ 0 [RW
Cx8 7.0 pA1 7l 1 [RD 471 0 [A5  [67| O |LCE 71 [MK2 |27 1 IE 47 0 1xT2__|67[ 0 _[RA4
8/ 0 [DAO [28[ | [A12 [48[ 0 [A6  [68[ 0 [LCO 8] T [BR3 [28] 0 [TNT_ 48[ 0 [ASEL I6B[ 0 |RAQ
o[ T [RO 291 1 [A13 [ao[ 0 [A7 |69] 0 [LC1 o 1 [MK3 291 | [AS  |49[ T [MOD1 |69] 0 [RAS
0] 1 [R1___30] | [AM4_J50| 0 [ROM [70[ 0 [LC2 10 T [BR4_J30[ 0 |CRES |50 I [M0D2 I70] 0 [RA8
11 [ [R2__P1[ | [A15__|51] 0 [RAMT |71] 0 [LC3 1] T [Mk4 [31] 1 [CRNW |51[1/0[RD3 |71 O [RA6
EXB-G810860S IR3R05 12| - [vSS 32 I JALE J52[ - [vss 72| 0 [LC4 12| — [vsS 32| 0 [spck |52 — [vss |72] Q [RA7
13[ 1 [R3_ |33] — [vDD 53] 0 [RAM2 {73[ — [VDD i3] 1 [BR5 [33[ - |vDD |53[1/0[RD4 |73] - [VDD
INPUT [T] 4] 1 (R4 |34[1./0[AD7_[54] 0 [DCO_[74[ 0 [LC5 14| | [MKs J34[1/0[CDO_ |54[1/0[RD2_|74] 0 [T0
FREQ[Z] 5] 1 [R5 [35]170[AD6 |55/ 0 [OUTO |75 0 [LC6 15] 1 [BR6 _35[1/0[CD1_|55]1./0[RD5 [75] 0 |11
RESO[3] 16| | [R6  [36]1./0]AD5 |56/ 0 |ADC [76] 0 [LCT 16 1 [MK6 |36[170[CD2 |56]1./0[RD1__|76] 0 |12
. LINEAR(Z] 7] 1 [R7___I37[1/0[AD4 [57] | [SIN {77/ 0 |DA™ 17 1 [BR7_37[1/0[cD3_|57[1/0[RD6 |77] 0 |13
1Y’ $ 3 L3 d EXPO[E] 18] 0 [T0  |38[1/0[AD3 |58] O [SCK |78] 0 [DA10 18] | [Mk7_|38[1/0[cD4 _[58[1/0[RDO_|78] 0 |14
[} ] iiq LOAD[S 190 |11 J39[1/0[AD2 |58[ 0 [SOUT [79] 0 [DA9 19] 1 [BR8 |39[1./0[CD5_|59[1/0[RD7 |79 0 |15
121131141 151161 17]18]19] MOrt1[ T2l 3] ] Vee ] 20[ 0 [12  Jadli0lap1 60 0 D11 J80[ 0 [DA8 200 | [Mkg8 J40[10lcDs J60] O [RAO 80 0 [T6

—
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CIRCUIT DESCRIPTION /=R
J —
DESIG- [PIN DESIG- |PIN
NATION |NO. FUNCTION 1/0 NATION |NO. FUNCTION 1/0
7|32 1/0 0| 8 |4 [¢}
633 || Rom, RAM ROM 170 1z o -
5(34 ||GATE ARRAY IC18,26 | RAM 170 21 6 o
PO 4!35 ||\EMORY CARTRIDGE | MEMORY 170 315 o
(Data 3{36 ||pco CARTRIDGE | 1/0 4 4 o
Bus) f g; LED :;g DA (5; g D/A CONVERTER (12 bits) 8
ol3e DATA _| ADDRESS o b o
7 8 | MEMORY CARTRIDGE SENS | 8[80 o
6 7 | ENCODER DIRECTION | 979 o
5[ 6 | PROTECT SWITCH READ | 10{78 o
p1 4[5 | PEDAL HOLD READ i 1177 [o)
3[ 4 | PEDAL SWITCH READ I 0|l 9 ]
2[ 3 | CARTRIDGE SWITCH READ 1 110 |
12 | MEMORY SWITCH READ | 2[ 11 1
<7) 218 PRESET SWITCH READ (I) R i :3 SWITCH READ :
627 GATE ARRAY IC18 o 515 1
5|26 ADDRESS o] 616 |
4] 25 o 7[17 |
P2 3024 ]|Rrom MEMORY o o[18 o
2{ 23 ||ADDRESS |CARTRIDGE]GATE ARRAY| O 1119 o
1022 RAM ADDRESS ]Icze o + 2[20 ] SWITCH SCAN o
o[ 21 ]ADDRESS ADDRESS| o 321 o
7[17 | RD: READ PULSE o 422 | NOT USED o
676 1 WR: WRITE PULSE o 524 | GATE ARRAY [C26 CHIP SELECT o
515 | T1: NOT USED - 0] 41 1/0
pg 4[14 ] TO: NOT USED - 1140 1/0
3[13 | INT1T: ENCODER TRIG IN _ 1 239 1/0
212 | INTO: GATE ARRAY 1C26 INT IN ] ap 3138 1| paTA BUS 170
1[11 | TXD: MIDI SERIAL OUT [o} 4|37 170
0[10 | RXD: MIDI SERIAL IN ! 5|36 170
RST 9 |RESETPULSE IN [ 6|35 /O
X2 18 | CLOCK IN 1 734 1/O
X1 19 |GND | 0] 42 o
Vss 20 _|GND - 1143 o
PSEN 29 | ROM READ PULSE o 2{44 || rom o
ALE 30 | ADDRESS LATCH PULSE o 3145 || RAM o
EA 31 |EXT ROM MODE (LOW) l A 4,46 || MEMORY CARTRIDGE o
Vce 40 |+5Vv ! 5|47 ADDRESS o
< Table 1 CPU IC19 Pin Designation > o o
12[ 28 1
13[ 29 1
DESIG- PIN FUNGTION /o 1430 ADDRESS (CHIP SELECT) |
NATION |[NO. 15{ 31 |
ol 1 ] 0|68 o
12 1 1{69 o}
23 1 2[70 o
1
AD 35| Do DATA INPUT (8 bits) | L ]| oo paTA o
5] 6 1 574 o
6 7 ! 6|75 o
7] 8 ! 7] 76 o
0/ 17 | Ach o 0[65 | A [¢]
118 | Beh o DC 1[64 B ] S/H CHANNEL SELECT o
out 212 1 Cehlyave ouTPUT o 2|62 C o
3[20 | Dch o o1 O[61[Ticit J INHIBIT PULSE )
4{21 | Ech o 1[60 | ic12 o
5[ 22 | Fch o SOUT [59 | A/D CONVERTER CHANNEL SELECT o
ALE 9 ADDRESS LATCH PULSE INPUT 1 SCK 58 CLOCK OUT (A/D CONVERTER) (o]
cs 10 | CHIP SELECT INPUT ] SIN 57 | BENDER, MODULATION, AFTERTOUCH, | !
EXTAL [ 11 | MASTER CLOCK INPUT ] EXP. PEDAL DATA
XTAL [12 | NC o ADC 56 | A/D CONVERTER CHIP SELECT o]
TST 1114 hanp ! LCE 67 | LCD WRITE PULSE o]
215 ! RS 66 | LCD REGISTER SELECT o
Vs 13 | Digital GND - L: INSTRUCTION H: DATA
Vs 16 | Analog GND - ROM 50 | NOT USED [¢]
vD 23 | Analog +5V - ALE 32 | ALE PULSE |
vD 24 | Digital +5V — RD 27 | READ PULSE !
< Table 3 DCO IC5 Pin Designation > WR 26 | WRITE PULSE I
RAM 2 [53 | RAM CHIP SELECT o
LED 25 | 1IC13 LATCH PULSE o
DCO 54 | DCO CHIP SELECT o
RAM1 [51 | NOT USED o
OUTO |55 | MEMORY CARTRIDGE CHIP SELECT o
NC 23 | NC -
NC 63 | NC -
VDD 33 | +5V i
vDD 73 | +5Vv 1
VSS 12 | GND 1
VSS 52 | GND 1

< Table 2 Gate array 1C18 Pin Designation >
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A7-A0 DC2-DCO DA11-DAD DII DIO RS LCE LC7—LCO
) PN
@ 3 Ak Bbits,
- —_— ———9
| —» E
AlS  ER — TIMING |
A|I2 4y |—» WE I
| o WA i LCD 8-bit x Bbyte |
— 8 /
i —> 5 16-bi psa h DAT | CONTROL
WR ——»|DECODER 6-bit Latc o] serial |
RD —I—b- TIMING l
I janns . £, 8bit Buffer
| : GENERATOR i
[
thoar'd<—J Address Latch Sbits |
RAM2 «—— | I
DCO <—I———————-— 8bits |
I |
A?? |
ADO l I T [ I
8bits
I DAT LSB 1TT I
l ! ! 125 1yl v |
l DIVIDER Serial |
d 5-bit > 4|
ALE OIVIDER }»{ " ] evits) SELECTOR Lsgs— e 7 b=outo
I CLOCK Parailel P Buff RE —>ISELECTOR
GENERATOR| | conveRrTER A4 urer s l
| ) 4-bit |
I L M 8bits Latch I
I WA —
; I
| DECODER] ]
and 4J |
I SELECTOR
[ MU PSR P S I . _$__.______..__.l
oy v ¢
SCK ADC SIN SOUT R7—RO T3—-TO T5 T4
<Fig. 1 Gate array 1C18 Block Diagram >
i
Hil
1
. i
1 (H1L
I HHY
Data bus ' > Phich :> Plich Sotoam ,{,:t
ADO—ADT W /| Lateh Gen. Sawtooth|-1 “:I=
U i Gen, “l“
| i
_ Wave | N
CSo- Data | I
Latch | |||I|
l l PW W 'l "'
| Wave Data el ave i
: e T
u Wave Data | Gen. ||| —0 s
i .'—00
ALEO——+ |—»=] H | /)UT
Address L Wave Daola : —00
L> Latch : 1 i
. i
- ; Sub Wave |
$ | Subd (] |
3 i Gen. 1 ]
] 1 |
EXTALO— f I
* %
1
| l
‘ '
i
i

Noise Noise i
~1 Gen. '|
[

< Fig. 2 DCO IC5 Block Diagram >
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CONTROLS READING

Various. function controls (switches, pots, external control
jacks, etc.) on the JU-2 are read into the CPU IC19 directly
or through gate array IC18, I1C26 or some appropriate
devices (A/D converter, filter). Most of them are read group
by group.

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

These switches - total 32 are connected to gate array IC18

through 8 by 4 matrix. Fig. 3

BEaA PO —NLDEAAA

B7rpr7yarearyxbta—n (AL vF, RY)2—2, 5
Wor v 7% FCPUICHY ICHARAINE T, FNHIIT. B
FERAAINZLDLHBNUE, ¥ — b - T L A4 IC18, 26%°%HH
ToNA R (A/Dari——%F) 2BLTHARINDELND
HNET,

® /XL FK—FA,

K a—beFK—F
IR LDEMICIZ, AHRUENZA v FARINDEHIZ8 X 4
nebhyrz2EICERLNTHT, ¥—F - 7L A4 ICI8 1T
MENTHET,

sSF IR — FB(SWI~3EER (),

1C19 CPU
PO
DATA BUS
AD
1IC18 GATE ARRAY
TO T1 T2 T3 RO R1 R2 R3 R4 R5 R6 R7
OLUMNS
KEY
PORTA- CHORD TRANS- DATA MOD MOD BRILLI!- ENV
MENTO | MEMORY pOSE  |TRANSFER| RATE DEPTH ANCE TIME
i ] B A RIEY
W Gd 170 T
BOARD TUNE/ PARA- BOARD A
DOWN NORM MIDI METER VALUE NAME WRITE
= FUNCTION SELECT
O
= —
NUMBER | NUMBER | NUMBER | NUMBER | NUMBER | NUMBER | NUMBER | NUMBER
1 2 3 4 5 6 7 8
PANEL BOAKRD
BANK 1 BANK 2 BANK 3 BANK 4 BANK 5 BANK 6 BANK 7 BANK 8
<Fig.3>

Upon receiving switch scanning address on the CPU data
bus PO, IC18 places latched data on TO-T3. The 4 rows are
pulled to low one by one while the switches on the low row
are read through RO-R7. IC18 sends the switch status to the
CPU through PO.

e Keyboard

Gate array 1C26 sends a low scan signal to each row (bus)
of keyboard matrix through TO-T7 one bus is low at a time.
In time with the scanning, 1C26 reads MK0O-MK7 and BRO-
BR7 to know the status of keyboard switches.

e BENDER, MODULATION, AFTERTOUCH and
EXPRESSION PEDAL

These analog voltages are first connected to 1C8 which

represents each setting in a digital equivalent. IC8 selects

among inputs based on a select data coming into its SIN

pin, sending a correct one to IC7 at the SCK rate (output

timing clock.).

CPUICI928 7T —% « "ZAPOLI D RAF >+ P FVXES—| -
TLAICISDADIZSIT5&, —b « 7 A ICI8IF 4 A&RD
W TO~T3 ZMEK2T— - L)L TwEEd, XL v
FDOIRREIZ, = b - TL A ICISDORO~R7 L DHLD A E 41,
F—2% +XZ%EBUTCPUICIICEEAINE T,

o X

Z— b« L4 IC2613 TO~T7 £IEHK D —+ LA LT &,
[FIEEIC MKO~MK7, BRO~BR7 # 38 A A 0 2 & 12 & - T8
DIRFEZ D T,

ORUH— EIal—ay, PIZ7I—FvyF (A%
F—HE—F), TZXFLvar- L (Sv+vo.
F—F)

INHDERY 2 —sid, REMBRBLLT o 7EEEA/D

aoNn—y—IC8ITH I LET, IC8IZ. Fr> AN kLY

F -7 —2SINIBLToNL4DDANERIRL., SCK &

$A I TTTFUINEICERLAREME SOUT L1

FFEOICI8 Iz L 9,



JAN. 1986

JU-2

1C8 IC18 1C19
—
SOUT SIN
MODULATION—————{A0 & > {ibit Serial ~———  Parallel 1 P
- V)
AFTERTOUCH ———=A1 & scx v 8 bit
> - <
i (0] GATE RAY PO
EXP PEDAL A2 § SC ARRA DATA BUS
SIN  souT [
BENDER ————JA3 2 - ;
I (CH-Select) 1 Serial <#————— Parallel
.
Analog <——|—> Digital Serial Data -a— I—> Parallel Data
<Fig. 4>
DL SIN SCK SOuUT EOC
T T > >
¥ r
A0 o = SHIFT j
Alo Ew T REGISTER
ax e ]
A2 o- oul L g
= |ICS EN
A3o0- e oCS
REGISTER oCL,
(for Compare) SEQUENCE
CONTROLLER| oCL,
VREF o—] ﬂ
l D/A
GND o- CONVERTER|
< Fig.5 A/D Converter IC8 Block Diagram>

® Rotary Encoder

Rotary Encoder has two outputs whose waveforms are 90 +
60° 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

B

|
i
1
\

o —1 |

[ L

I

INT 1 —-I

-
- —

® PRESET, MEMORY, CARTRIDGE (Panel Board B),
PEDAL SWITCH, PEDAL HOLD, MEMORY PROTECT
(Jack Board)

These switches are read into the CPU directly as shown in

Table 4.

u— N

en—%Y—-xa—4%—

2—% Y —.x>3—%—" DIRECTION & TRIG i REIC
(2. HWiZ90L60° DOAHEDD ) ¥, s HizFNZ
N=23Iv b P)T—THEREXINZ%. CPUICIY®
INTI& P16lcA ) £3, CPUE. I DL X OfIHEZE CHlER
FmE., RN 20K > TRIESS L 3,

Clockwise

-

I

L

Ol I

<Fig. 6 >

eFYty b, XEY—, H—F Yy (48K« F—F
B), NN vF, RFWK—JLF, XEY — »
FaFo b (v v o-E—F)

INLDRA v F A v A 713F4DKEIZ CPU IC199 P1IC i

TEADET,

Switch Name

0| PRESET GROUP

1| MEMORY GROUP
cpu 2] CARTRIDGE GROUP
Ic19 |3 | PEDAL SWITCH
P1 [4[ PEDALHOLD

5

MEMORY PROTECT

[}
oojoo|o|oi5

N P ]

< Table 4 >
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LED LIGHTING AND CONTROLS SWITCHING ]

Switchings of CHORUS, HPF and BENDER POLARITY
are made by the control signals from latch 1C13. IC13 also
latches LED lighting data. 1C13 latches these data on an
LED supplied from pin 25 of IC18. '

| LEDDRAT. XA v F-354—5 —Dtif |

I—7 R, HPF, X¥F—- K7 U7 1 —DHIFEUSSIZT v F
ICBENHALET, 7 v FICI313. #FDMIZLED @ 54T 5
—sbMHLET,
ICI3 T =3 &5 vF 55543 272ICI8M25E > LED #
FroELNET,

Latch IC13
Qo Q1 Q2 Q3 Q4 Q5 Q6 Q7
OCTAVE KEY PORTAMENTO | CHORD CHORUS | HPF A HPF B BENDER
TRANSPOSE | TRANSPOSE LED MEMORY | SWITCH | SWITCH | SWITCH | POLARITY
LED LED LED CLOCK < Table 5 >
LCD L.CD

The operation of LCD is static, that is the pixels do not
change state unless data on LCO-LC7 terminals change.

The backlighting EL is driven on approx. 90 VAC from Q1
and T1 of the Power Supply Board.

MEMORY CARTRIDGE

The Fig. 7 shows the data flow between the CPU and the
MEMORY CARTRIDGE.

LCD{3—H GATE ARRAY IC18% 5 LCO~LC74®L T7—
IHREALNTL L, ROF—2HW%ELNTL 5 FTRLER
DFEFICH>TWET, Ld - TERHITAT 227,
LCO~LC7 EALL £,

Voll# M SN TWBR66IZLCDD T > 52 b %k 2350
T9,

ELDOERIZ YT — -9 754 - K—FTELGRET., QL. T1
FHEALTACHIOVOEEZRELET,

AEY— A=Yy

AEY— =P vy PX CPUICI9. ¥—}F - 7L A ICI1813
M7k cE EINTFT,

ICI8
ICl9 cPu GATE ARRAY
PO PI7 P2 A OUT O
- g BUS TRANSCEIVER AND BUS DRIVER
£ o =3 [E ENABIE SIGNAL
el2 AINEREE
o o o @ |o
©| - (s w @ wn J——
o a = g |- RESET(IC26 CRES)
zh . {
A §V:> L ]
10es .| . 1620-1C22
TRANSCEIVER | Su BUS DRIVER
B zg Y
T GE
[+ 4
o 3
o
@
7

IDMUX AND S/H |

Data for controlling VCF, VCA and subsequent stages are
fed from D/A converter RA2 and IC9 to IC11 and IC12 in
multiplexed analog form see Fig. 8 on next page. IC11 and
IC12 demultiplex the data and sample each of the signals
into the correct destination. Note that 1C12 7302 has hold
capacitors built internally.

10

l MEMORY CARTRIDGE

<Fig. 7>

' ?v»%jvﬁ#—,#Vfwﬂﬂ/“$-”F4W

VCF., VCA%%2H#I#IT 27— (3. D/A 2> ,5—% —RA2.

ICOP s &, ICLL, ICI2ZICAN 23, CofnT—4 13

DL ILHHEIZENT s - F—9TY,

ICI1. IC12i3. T FT—2 2D FIFTKRDFT— A - T ¢

5FTER—ILFLET,

I) IC12 73021 FHEBICHR—L N« T o F o — b3y 7 57—
ERoTwEd,
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IC12 Enable - - — 6 7 — - 0 1 2 — 3 - 4 — 5
IC11Enable | 3 | 4 | 6 | — | — 16 |7 |- |- |—-1|o |- 1|1 ]=1]2]-
4 ms
TP-3
D/A OUT
(Trig. — ]
CN 75 pin)
VCA |vca |vea | ver MDI | 5 |VveF |veF |veF [vea |veF |vea Ve |vea |veF
DATA | Cv | cv | cv |geso.| VOA | TO0T ) 2 cv |cv | cv |ev |cv [cev |cv eV |cv
I
D E F | NANCE| * Volume| 3 A B c A D B E Cc F <Fig.8>
A TETC Ic12 0UT IC11 OUT NJU7302
oo ]o o VCF A CV 0 VCA A CV Voo [T] 160UT7 2]
0 (o [1 1 VCF B CV 1 VCABCV IN[Z] 15]0UT6 F ! @] F F ETﬂ
o[1]oJ2 "veFcev 2 veacev |onp[g] = fmours | [3-to8Hine DECODER [HauTo ZERO CONTROL]
ol1]1]3 VCF D cV 3 VCA D cV AG = 0UT4 ]
1 /0 )0 |4 VCF ECV 4 VCA ECV 85| = fmouts gg—"—%*
1 {o|1[s vcFFcv _ |s VCA F CV o] & K
1 [1 |0 |6 RESONANCECV |6 _ VOLUME CV (6] ouT2 ¢
1 |1 [ 1 |7 VCALEVELCV |7 CHORUS RATE cv | 'NH[T] 10/0UT1 I(Q
<Table6 > VEe 70UT0 \ A >
—"QS\r (
Ll "BUFFER

Li 1l L L1
cx8 TITTITIT

00909 A g

< Fig. 9>

VCF, vea

VCF section consists of BPF and LPF and serves as a 24dB/ IC4 IR3R05i3 VCF. VCAHNICTT,

oct (12dB/oct x 2) state variable filter. VCF #8433 —24dB/oct (—12dB/oct X 2) THFET 5 BPF &
VCA section has both LINEAR and EXPONENTIAL LPF 2#lA b/ E 74 VY —TF,

control inputs. VCA CV is applied to LINEAR input; VCA VCA #5312 LINEAR ¥ EXPONENTIAL®D25h 2> b o

LEVEL and COMPANDING CV are applied to EXPO input. AN RS THEY. VCA CVIZLINEAR 2. VCA L~L
® Pin Functiops L a4 v CVIZEXPONENTIALABICA YD £3,
LNR,% @ Signal Input BT TO®) T,
RESO ® | CV Input These CVs determine timbre and IN @ vr7FrAh
LINE @ level of a sound FREQ @
EXPO © RESO @ arbrta—n ARl
C1 @9 Signal Output Passing through BPF (Fig. 11) LINE @
c2 % Signal Output Passing through LPF (Fig. 12) EXPO ()
C3 D Signal Output Passing through LPF + BPF (Fig. 13) . [PV "
C4 (D Signal Output Passing through LPF + LPF (Fig. 14) ~ C1 @3 BPF Zilio2@afEsi (1D
LOAD () Signal Output Passing through the buffer Cz @ LpF 5*150?“&@45’7&*? (Ix12)
C3 @) LPF+BPF %3 - 2 #%NESHE (X13)
c4 LPF+LPF # i - 2% DESHE (X14)
LOAD & Can -5y 7 7~ ) fald 7228k
aeso @ ’? 1R3R05 Block Diagram AR
rrea (2) % 1—®EXPONENT|AL

T (D———————»

vea ——=(Dourrur Vo SOUR A Wi— o

< Fig. 10> <Fig. 11> <Fig. 12> <Fig. 13> < Fig. 14>

11
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CHECKING AND ADJUSTMENT

1. POWER SUPPLY
Switch the power ON. Check the following voltages on
Power Supply Board.

VOLTAGE TORELANCE
+ 5V $0.2v
+15V 0.5V
—15V 0.5V

The paragraphs 2 and 3 mainly provide RAM testing in
various ways, followed by RAM initialization methods.
Certain items will have to be repeated for confirmation
after corrective steps are taken.

2. LCD, RAM
2a. BATTERY
With power OFF. Check the battery voltage at pins 24
(vDD) and 12 (GND) of RAM IC25. The reading
must be between 2.8 and 3.5V.
If [CHECK BATTERY!!] is displayed, RAM 1C25 is
under either of the following conditions.
a. The internal memory is destroyed due to poor
backup battery.
b. Being defective.
c. Needs initializing. Go to para. 3 RAM INITIALIZA-
TION.

2b. LCD/RAM
With power OFF.
2b-1. While holding down [OCT. DOWN] and [MIDI],
switch the power ON.
LCD will show:
[RAM CHECK OK!!] or
[RAM wr/rd ERR!!]
This read/write test will not affect the previously
stored data.
2b-2. Also check LCD and backlighting EL as follows.

Press [MIDI]; all the segments should light, and go
off when [MIDI] is pressed again. EL should light
continuosuly with an adequate intensity. -

2¢c. MEMORY CARTRIDGE
2c-1. Set PROTECT on the memory cartridge M-64C to
OFF and plug it to the JU-2 cartridge slot.
2c¢-2. Switch the power OFF, if ON.
2c-3.  While holding down [OCT. DOWN] and [PARA-
METER SELECT], switch the power ON. LCD will
show:
[CART CHECK OK!!] or
[CART wr/rd ERR!!]

3. RAM INITIALIZATION

Data are transferred from ROM 1C24 to RAM IC25 in two
steps.

3a. TUNE, FUNCT and MIDI
3a-1. With power ON. Set MEMORY PROTECT on the
rear panel to OFF, Switch the power OFF.
3a-2. While holding down [PORTAMENTO] and [DATA
TRANS], switch the power ON; the display will
show:
[Initlz Funct ram] or
[CHECK BATTERY!!]; If the battery is already
confirmed, check the RAM.

3b. PRESET SOUND COPY

CAUTION:

This should not be performed unless the following dis-
advantages are accepted.

The sounds derived from MEMORY selector become
exactly the duplication of those from PRESET: As the
heading implies, this is a full data dumping from ROM to
RAM. Also, user’s data will disappear.

SREE - RELH

PR 2~ 3B HEICEENH AT, JHFEDICETTESLIERY A, =7 —RRPEHEICIE. WY 20LE 21T7% - 7244

2. BT =2 v 7§ REFBYET,

BRIILARTE., SRR 2T A S HNICE. T REIFERMRZ AR - MERRL TTF & v,

1. EEFv7

FBEZAA v FZONIZT 5,

N7 TS5 4 K— F EI2B VT, FiLEEFFARENICA
S>TWd & 2MERT %,

5V +5.0 +£0.2V
3 ) AR +15.0 £0.5V
— 15V —15.0 +0.5V

2. LCD. RAMFx v 7
2a. /Ny Tl) —
&R % OFF 2 L. RAM(IC25:5517) @ VDD (PIN No24) & .
GND#3 ¥ (PIN Nol2) I BIE#BIET 5. +2.800~+3.500 V
DFFIZA 5T B2 & 2FERT 5,
*iE%x TFCHECK BATTERY ! 1 LCDIZEREINIHE
DORAMDHNED ., RAMAKTN AR R E L T NHED /- HEE
NTLEF->TW5E,
Q@QRAMAP —E LA =2 » 74 XE N T W, [ =%
54 ZhHRZ N,
Q@FéH., LI3WH A=+ 74 X2ERL 2%, BERTS,

2b . LCD/RAM(IC25)

2b-1. EHE#Z—HBOFFizL. (OCT. DOWN] & (MIDI) % ##
L b BIREONIZYT 5, TORFLCD DRRYS,
TRAM CHECK OK 11 7% &5 FIE#.
TRAM wr/rd ERR !l1 Z & (FRE,

12

ZDHFIRIE. RAMIC25:5517) DE XA A HAH LRE
DIERTH D, COMBEDEITTRAMAD T — 975, 14
BN, BERZLNDI Ei3%wv, BEOBEAITI.RA
M & Z2DFEAEFAS,

2b-2. U E#ivC (MIDD) 2% EHTS, 3 Z%icLCD o 4
X 7R b HTEAT IHAT 248 0 KT OK, [FIEFICEL (03w
7 D) PEITLTW5EZ L 2R T 5,

2c. XEY—- - H— )y SEEAR FHHL

2c-1. A®Y—+H—}Y v (M-64C) » PROTECT %
OFF iz L7:t&. JU-2c#AT 2, —HEIKZRA v F%OFF
izL. (OCT. DOWN]} & (PARAMETER SELECT] #
WEZ 0L BERZONIIZT 5, ZORELCDERD,
TCART CHECK OK !l 7 & (X IE%,
TCART wr/rd ERR 1y 7 &3 R%,

3. RAMMI = v54 X
4 =3 +74 XIFRAMIC25:5517) 25 L 722 RAM D IH
BEPBIR IR, N 7Y — 2 8H LT D B EDs
Hb, M, RAMDA =2 v 34 X328 HY . »wFThoil
A5 ROM(IC24:27128) 7 &5 RAM (27— P hSRE I L 5,
3a. TUNE/FUNC & MIDID EXFEF— %
3a-1. MEMORY PROTECT 24 v # #OFF iz L 7:%. &
HE2A v+ %#0FFicT 5%,
3a-2. (PORTAMENTO] & (DATA TRANS]) ##3 2z 7%
HLBHEZONIICT S,
Mnitlz Funct ramy E #RENA = 54 L& N 5B,
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(Alternatively, copying from a memory cartridge is

recommonded when filling a virgin RAM with ready made

data.)

3b-1. With power ON. Set MEMORY PROTECT (rear
panel) to OFF. Switch the power OFF.

3b-2. While holding [PORTAMENTO] and [KEY
TRANS], switch the power ON; the display will
show [Copy Prest >~ Memry]

3b-3. Set MEMORY PROTECT to ON.

4. TEST MODE

4a. Entering Test Mode

While holding [OCTAVE DOWN] and [TUNE/FUNCI,
switch the power ON. LCD will display [$ADJ/INS
MODE!].

In the test mode the following five buttons change
function for test purpose. Initial setting are indicated
by a mark ON or OFF. No external connection to the
jacks unless otherwise dirrected.

SWITCH
(DEFAULT) LCD FUNCTION
Puts key assignment into
ROTARY mode:
Modules are assigned to the
MOD RATE keys in cyclic order from
ON NO CHANGE | (hannel 1 to 6. If the assign-

ment is disorderd due to inad-
vertent key pressing, simply
touch this button for recovery.
MOD DEPTH |[$adj VCF sine] VCF test setting data is ready
(DEFAULT,
ON [$ADJ/INS MODE!N]) | for use.

BRILLANCE | NO CHANGE | HOLD ON or OFF
OFF
ENV TIME [$adj BASIC |Patches the circuitry
OFF wave] for the basic test wave.
CHORD NO CHANGE |Puts the key mode into UNISON
MEMORY OFF (6 voices sound at a pitch.).

JUu-2

4b. 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 press
[MOD DEPTH] to turn BASIC setting OFF before
beginning para. 6. VCF CUTOFF FREQUENCY.

NOTE:

Pressing any key on the keyboard will replace parameter
value (right-most figure) with the module number being
assigned to the key. Rotating o-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 N
CHORUS OFF CRS RATE 64
LFO RATE 80 ENV L1 127
ENV L2 127 ENV L3 127
ENV T4 10

3a-3. "CHECK BATTERY !lJ X RRENLEE. v T
— P RAMODARRDE 2 5N 5, 25y T ) —HHEREAT
HNE., RAMBUO LR E AW 5,

3b. MEMORY Z )L — 7D F—%

*iEXx MEMORY ZN—T7T DA =T34 X2EITTDE.
Ak MEMORY 70— 7D H0 284X & RAMIC
PRESET NV —7 DOFEBAH»FIE—INELEDT,
@OPRESET * MEMORY 7V —7DEGHFE L LD
27 b,

@ —F—EEXRAADT— I Kb b,

(M, 21 = v 74 XE, FBTF—IDA-STI=XTEY
— A= PYyHSLF—FEDO— T HIEFTE S D
E(F )

3b-l. EFEAAL v F 20FFIz3 5,

3b-2. (PORTAMENTO]) & (KEY TRANS) ##& 2 7t ¢
S5B/IFEZONICT 5,

"Copy Prest—>Memry) EERENA = v+ T4 XE N5,
ETHOAL = v 74 Xh#b 725 MEMORY PROTECT
X4 v FE2ONIZT 5,

4. REE—F

BEE-FLEFEE -BRESIUCY—ERHIZRT LN E—

kTd,

4a. BEE—F~DAYH

4a-i. BIRAXA vF % O0OFFIZ¥ 5,

4a-2. (OCTAVE DOWN]) & [(TUNE/FUNC] #f L %
LEBIREE AN,
"$ ADJ/INS MODE!! ; Y FRINEEE—FITAS,

4b. BEE—FIZHITHH8E

Ab-1. IBEE—-FICAB L, =T o ho—F ) —E—F
L) HEBPARAMETERAVCE A v bA 77 7>

C-—FAERTMCEy FE N5,

A4b-2. (BRE—FDXA v FOYMBREIIZ. TENED,
M., QL@ZFRFFICONIZT A &3 TELV, (TR
L72HA0ON &% 5,) $72, MIDI #5712 (347 & i L 7

Wa ok,
(21 F&) TLCD %R,
BAE—F&A BEDAR
B0 ON/OFF
@ (MOD RATE) T2 578 Uy
ON O—%Y— - E—~ FTREKORBELERFICIHEAT
LESE. TYIDIEFHPES (Bl 1 >2>4—

5—>6—>3),
DALy FEMTEERIZIES,

@(MOD DEPTH] | $adj VCF sine; (¥HARKERFIERTRE NigL,)
ON VCFhw bA7 - 7 U s —RERERT—5—+
v b

O(BRILLIANCE) | TZb 5700y

OFF HOLD#¢BEAS. ON £ 72 (3 OFF IZH] V) R4 D,
O(ENV TIME) T$adj BASIC wave
OFF BAEvTFa 72 hB, (x1)
@(CHORD MEMORY] | FZE#> &5 78 Uy
OFF ON [2=vV> E—F (6ZRABIZA—E Y FTH
EEhb,)
OFF:O—%1)— - E—F (I1&ZF2@Iz7HTr1&
ha,

1 (PARAMETER SELECT) ##f L. «-DIALZ K%
12l PARAMETERD VALUE # R5 2 L 8T &
b, HARty 74> Z7DPARAMETER @ VALUE (.
K@y, 2T TRLTZAWWVALUE X, £7T00 &%
-S> T Wb,
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5. VCF CUTOFF FREQUENCY

Allow at least 10 minutes for warm up, after power ON.

5-1. Enter TEST MODE.

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

5-3. Hold the 3rd low C key (C4); it should be assigned to
Module 1.

5-4. Adjust VR1A on the module for the maximum ampli-
tude - 0.8 — 1.5Vp-p.

5-5. Similarly, repeat steps 5-3 and 5-4 for the remainder.

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

6. DCO

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

6-2. Verify the uniformity of 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 | VALUE | PARAMETER | VALUE HFEEEINEZNE ET, Cokey Z 6 I E 2. £ THE
DCO RNG 8 DCO ENV h P a —}VT'%Eﬁf—Fﬁfﬁ < l«‘t{.“/‘ Z & %‘ﬁ@i{?‘;‘%o
DCO BEND 12 PULSE 01
PW/PWM 80 PWM RATE 80 6. DCOF v
HPF FREQ 01 VCF FREQ 127
VCF ENV N VCF KYBD 14 6a. fEAME
VCA LEVEL 127 VCA ENV N *imxa—7 (05V/DIV, 1lms/DIV)
CHORUS OFF CRS RATE 64 6b. FR b - RA b
LFO RATE 80 ENV L1 127 OUTPUT ¥+ v 7
ENV L2 127 ENV L3 127 6c. BEHFE
ENV T4 10 6c-1. TONE MODIFY ® (ENV TIME) %37,
$adj BASIC WAVE, & &RE N, FEARty T4 ¥ 7
— . 5
4b-3. m— ) —-E—FOFLEIF. BRI LT+ X7V °
A 22 P A v B P m b o o Ktk HRAE— N SEEMT L LCDOAMICE U o —
PERIND Wos F L N—FIREND 28, PARAMETERMDE
_ N °
, P RENGL LB Lbib b, M. DA «-DIAL
S ' # @3 L% L\ PARAMETER &R S 5.,
" P ] S ) mm B
5 VCF?J 7 F#?E 7V H:‘E% . 6c-2. Cdkey % 6 M 2T, € THEV 2 — LD, v
KiEKR ORI, BERREIOFMLZ ST L% 28! BRI Tl B = & RSB
5a. {EFA#EE

6c-3. (PARAMETER SELECT) %#3 X, 'DCO RNG=
8 1 LERINB,
(VALUE) ## L. Cdkey 2 S 27246, a-DIALZA
AHizE L. DCORNG#% 732 —16 =8 —4' ; &2, %
IS L CERES LD B 2 & 2HERT 5,

6c-4. LITR#MRIC L THERRET 5.

Fuaxa—7 (05V/DIV. 1ms/DIV)

5b. FR b Rt
x4 »EK—F TPl (SUM OUT), (GND:TP2)

5c. BMEFE

5¢-1. BRE—FIZAD,. VCF v bA7 - 705 —F
BEHE®T—5 2ty ¥ o((MOD DEPTH) ##7.),
V#BE=7 R - —3EREL T, FEHE L0705
T 5, '

5c-2. Cdkey (D5 3FEHNCkey) 232 5T kicEY
2—NH1~6ICELDINDT, FED 22— DY AL i
KIC7% 5 &9 VCF FREQ. (VRIA~F) 238%3 5%, =
DEF, 0.8~1.5Vp-p DFIFICA » TWwhiT OK, KiZ,
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6-5. Similarly, check the following items to the table below.

rotate o-DIAL LCD indication 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 Waveforms equal the previous one in shape and amplitude.
right SAWTOOTH=00 02 C4 Key 6 times
right SAWTOOTH=00 —~> 03 C4 Key 6 times
right SAWTOOTH=00 > 04 C4 Key 6 times
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 LEVL=00 VALUE No sound
right SUB LEVL=00—>01 C4 Key 6 times Leveles increase as VALUE is increased while no difference
right SUB LEVL=00->02 C4 Key 6 times amang modules.
right SUB LEVL=00 —>03 C4 Key 6 times
PARAMETER SELECT
left SUB =00 VALUE No sound _
right SuB =00 > 01 C4 Key 6 times Waveform changes as the VALUE changes while no change is
right SUB =00 —~>02 C4 Key 6 times noted amang modules.
right SUB =00 > 03 C4 Key 6 times
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
left SUB LEVL=03 > 00 PARAMETER SELECT No sound
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=00->03 C4 Key 6 times All modules are Pulse Width Modulated.
a-DIAL LCD &R & A BSW R

* DCO RNG=8' —§’ PARAMETER SELECT
a PULSE=01 VALUE
%= PULSE=01—00 PARAMETER SELECT EEHE <D,
A SAWTOOTH=00 VALUE FiFHT WL,
H SAWTOOTH=00—01 Cdkey 6 BECA—LDERELNIULHARLTH S,
= SAWTOOTH=00—02 Cdkey 6 [H
= SAWTOOTH=00—03 Cakey 6@
=1 SAWTOOTH=00—04 Cakey 6@
a SAWTOOTH=00—05 Cdkey 6 [
% SAWTOOTH=00—00 PARAMETER SELECT FEHL WL,
ZITFuwRI—T DRy T 4 7%05V/DIV, 2ms/DIV 25 5,
A SUB LEVL=00 VALUE EixdHm
A SUB LEVL=00—0I Cakey 6@ LEC2—INOHNERELXULARL THS,
P SUB LEVL=00—02 Cakey 6[@ RREINFLLRILEHIZ, LRILHKE LD,
A SUB LEVL=00—03 Cikey 6@

PARAMETER SELECT
= SUB =00 VALUE FBIZHD L,
A SUB =00—0I Cakey 6[H REZCa2—NOHAEHBELNUAFL THS,
b=l SUB =00—02 Cdkey 6@ RRESNIEFEHIC, BRHIFED D,
F= SUB =00—03 Cdkey 6@
F= SUB =00—04 Cakey 6@
b= SUB =00—05 Cakey 6[@
IITHRRA=T DRy T 47 %05V/DIV, Ims/DIVIZ{ 5,

PARAMETER SELECT
%= SUB LEVL=03 VALUE
b3 SUB LEVL=03—>00 PARAMETER SELECT TisH < B,
) NOISE L' =00 VALUE TiEHL O,
= NOISE LVL=00—03 Cdkey 6 M EECI—LDLNUHRALTHS,
* NOISE LVL=03—00 PARAMETER SELECT BHiEHaihs,
*x PULSE=00 VALUE BHiFHL L,
A PULSE=00—03 Clkey 6@ EEDA—NIZPWMA AL ST WS,

6c-5. (ENV TIME]) ## L. #&A&r v 54+ 27233,
Adkey S 24 h 5. (TUNE) ## L. o« -DIAL # /&

BT LEy F0%b b2 &5 #ERT 5,

[AIEREIC, LCD ISR & M7 JAE B (MBI = AEN A AT L
Tw3Z &) &, TUNNERDOEEEE T —FKT L L
E2HERT 5,
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6-8. Press [ENV TIME] (basic setting).

6-9. Press [TUNE/FUNC], Hold the 3rd !ow 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

1. Press [ENV TIME] for the basic setting.

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

3. While holding down C4 key, rotate a-DIAL clockwise
(CW) or counter CW to show [00 =01 - 02 - 03];
check that the waveform changes in steps as shown

below.

j/l 01 02[\] OSI\
~

Fig. 1

\

8. OUTPUT LEVEL

8-1. Plug voltmeter (or scope) into one of QUTPUT jacks
and an open plug into the other.

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

8-3. Raise VOLUME to the maximum.

8-4. Press C4 key. Note the reading.

8-5. Exchange OUTPUT jack connections and press C4 key.

8-6. The level difference between both channels must be
within 0.1V with the readings 0.8—1.5Vp-p.

9. CHORUS

9-1.Press [ENV TIME] (basic setting). Press [PARA-
METER SELECT].

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

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

OFF onv:—/ﬂ:
—

Fig. 2

10. DYNAMICS
Select a sound having dynamics; check the dynamics-effect
on DCO, VCF and VCA.

11. AFTERTOUCH
Select a sound having aftertouch; check the aftertouch
effects on DCO LFO, VCF and VCA.

7. HPFFx v 2

Ta. {EF#SES
Fiwvz2a—7 (0.5V/DIV. 1ms/DIV)

Tb. R FHEA b
OUTPUT ¥ % v 27

Tc. REHFE

7c-1. (ENV TIME) 2L, #&t v 71 > 277 2,

7c-2. (PARAMETER SELECT) ## L. «-DIAL % & i
E L. THPF FREQ=01, ¥ #&R & /2= 25 T(VALUE)
25,

7¢-3. Cdkey ## & 2 7%»5, oa-DIAL # A& B L. 700
—01—>02-031 X E 2T, B EHLLIZE (FTREMR)

EWERT 5o
OO/) 01 02 [\ 03[\

N ~

8. OUTPUT L ~NIL Fxvo b1

8a. fEFAKEES
*iwxa—7 (0.5V/DIV. 1ms/DIV)

8b. FR B
OUTPUT ¥+ v 27 (BFHFNDOUTPUT YV~ v 212327
Z7EZLTEL,)

8c. BWEHFE

8c-l. (ENV TIME) ## L., &t v F 1723 5,

8¢ -2. VOLUME ##kiz L. Cdkey ## X 2 OUTPUT
~UVEBET B, EAETHDOL ~LH 0.8~1.5V p-p D
HATHY, »OEADV~NED, 0.1VENTH 2 2
L EBRERT D,

16

9. CHORUS ¥z v 7

9a . IREHIE
FimRxa—7 (0.5V/DIV. 1ms/DIV)

9b. FRFRA b
OUTPUT ¥ v v 7 (FHFDOUTPUT ¥ % v 7 I3z
Z7EELTEL)

9c. EF®

9c-1. (ENV TIME) 2# L. ¥EFXtvy 74> 723 2,

9c-2. (PARAMETER SELECT) ##f L. «-DIAL 2 A
1 L."CHORUS=0FF,#»#;R& 72 & = 5T (VALUE)
i,

9¢-3. Cdkey 2 & 2% »"5 a-DIAL # 41 L. FOFF—
ON. I2F 5 LD IAEIC 2 & (FRESHR) 2R T 5,

oy L
=T

10. §4F 39X Fxvo

FAF 27 ADHh o 72 EEmERE, DCO - VCF - VCA 0 2
RENUZHD 5 2 L 2 E B THRT 2, X, 20 ) Bad
Zh DIk LR 5,

M. 7729—9vF Fxzvo

TTI8— 5y F DI EEERL,  DCO LFO - VCF -
VCAD ZNFNICT 78— 5 o F b ir 52 L e B AEGT
TR 2, FEHC. 20 ) RADET 5 - & LHERT 2.

%] 2
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6-voice polyphonic synthesizer 6-voice polyphonic synthesizer

mooeL  JU-2 MIDI Implementation Chart vopeL  JU-2 MIDI Implementation

e

1. TRANSMITTED DATA 3 TRANSMITTED EXCLUSIVE MESSAGES
Transmitted Recognized Remarks
F t Status Second Third Description *Transmitted if EXCL in the MIDI functlon is on.
unction.ceeevene..
1881 nnnn  @kkk kkkk  @vvv vvvv Note ON *1 3.1 All Tone Parameters with Tons names ¢ APR )
kkkkkkk = % - }gg
. . yyvvyvy = - When the Group, Bank or Number Is changed.
Basic Default 1-16 1-16 memorized 1001 nnnn  Okkk kkkk 0002 0000 Nots OFF Byte Description
kkkkkkk = 12 - 108
Channel Changed 1 - 16 1 - 16 a illl 0908 Exclusive status
1811 nnnn 0008 2081  @vvv vvvy Modulation *2 b 9100 2001 Roland ID #
vvvvvvy = @ - 127 c 9011 9101 Operation code = APR (all parameters)
Default Mod 3 Mod 13 ed 1011 nnan 0008 B111  © Vel " d 9008 nnnn Unlt % = MIDI basic channel, nnan = 8 - 15
efau ode ode m MASMAA A alume * where nnan + | = channel #
i memorize vvvvvvy = 8 - 127 s 0010 @011 Format typs ( JU-1,JU-2)
Mode Messages POLY, OMNI OFF MONO, POLY, OMNI ON/OFF 1011 nann 0100 0000 @111 1111 Hald O x2 5 0200 0001  Group &
1011 nnnn 9108 0082 0002 0000 Hold OFF *2 h o Value ¢ @ - 127 )
Altered o 3k ok ok sk ok ok ok ok ok ok ok ok ok MONO(m *1)—>Mode 1, 3 Y 1a sequence (38 bytes totald
1811 nnnn 0108 8081 8111 1111 Portamento ON *2 [ eatt ttte Tone name ¢ @ ~ 63 )
1811 nnnn 0100 0001 2009 02009 Portamento OFF *2 H In sequence (18 bytes total)
11111 e111 End of System Exclusiv
Note 12 - 108 0 - 127 1120 nnnn  Gppp pPPP Program Change %2, %3 v °
. e PPPPPRP = 8 - 127
| 3k 3k sk ok 3k 5k 3k K sk %k 3k %k k k 12 -1 Indi P t oI
Number True voice 2 UB 111@ nnnn Obbb bbbb @bbb bbbb Pitch Bender Change *2 3.2 ndividual Tone Parameter PR
¥hen the Parameters are changed.
18011 nnnn @111 1011 0000 0000 ALL NOTES OFF
: 1011 nnnn 0111 1100 2008 2000 OMNI OFF *4 Byt D Iptl
Velocity Note ON O O v=1127 1811 nnnn @111 1111 0000 8000 POLY ON x4 it saorlptlel
_ Notes : a 1111 @909 Exclusive status
Note OFF X 9n v =0 S *1 While 'CHORD MEMORY' Is on, modifled notes with CHORD MEMORY b alea 000l Roland ID #
are transmitted. c 0011 91190 Operation code = IPR (individual parameter)
d 8008 nnnn Unit % = MIDI basic channel, nnnn = @ = 15
. * 3 where nnnn + | = channel #
Aﬂef Key S X X 2 Transmitted if the corresponding functlon switch Is ON . 2010 0011 Format type ( JU-1,JU-2)
f 9010 0000 Level # = 1
. *3 0 - 63 : MEMORY GROUP or CARTRIDGE GROUP
Touch Ch’'s * * 64 - 127 : PRESET GROUP & 0000 0001 Group #
) h 08pp pppp Parameter # ( @ - 35, 48)
x4 . 1 8vvvy vvvy Value ¢ @ - 127
‘ When power up or MIDI channel number Is set . b oand | C repetitively )
: . . . 1t et End of System Excl
Pitch Bender * * 0 - 12 semi 9 bit resolution S e ol Srmtan Exelurive
otas @
Parameter
‘ * . 2. RECOGNIZED RECEIVE DATA # Functlon Value
1 * Modulation 9 DCO ENV MODE 0 = ENV normal
: Status Second Third Describtion - 1 = ENV inverted
51 X * Portamento Time 2 = ENV normal  with dynamlcs
* * | 1869 nnnn Okkk kkkk Qvvv vvvy Note OFF, velocity ignored 3 = ENV inverted with dynamics
7 Volume 1281 nnnn  @kkk kkkk 0009 2008 Note OFF 1 VCF ENV MODE ? = gsz r;orm-l .
kkkkkkk = @ - 127 (12 - 188)  *1 = nverte
Contfol 64 * * HOld 2 = ENV normal with dynamics
65 * P t S itch 1081 nnnn Okkk kkkk Bvvv vvvy Nots ON 2 VCA ENV MODE g = gYnI"NC!
%k Ortamen o] W”C kkkkkkk = @ - 127 (12 - 108> *1 = ENV
vvvvvvy = 1 = 127 1 = GATE
Ch 2 = ENV with dynamics
ange 1011 nnnn 0000 0001 Bvvy vvvy Modulation *2 3 = GATE with dynamics
vyvvvvy = @ - 127 3 DCO WAVEFORM “PULSE e -3
4 DCO WAVEFORM SAWTOOTH -5
1011 nnnn 0000 @101 Qvvy vvvy Portamento Time *2 § DCO WAVEFORM SUB 8 -5
vyvvvvy = @ - 127 6 DCO RANGE 8= 4
1= 8
1011 nnan 0000 9111 Bvvv vvvy Volume *2 2 = 16"
vvvvvvy = 8 - 127 3 = 32°
7 DCO SUB LEVEL 0 -3
1811 nnnn @100 0800  91xx XxXXX Hold ON *2 8 DCO NOISE LEVEL e -3
1811 nnnn 6180 @900  BOxx xxxx Hold OFF *2 9 HPF CUTOFF FREQ 8 -3
- 18 CHORUS @ = OFF
1811 nnnn 8100 0801  @lxx XxXX Portamento ON *2 1 = ON
1811 nann 9100 9801  8Oxx xxxx Portamento OFF *2 © 11 DCO LFO MOD DEPTH ¢ - 127
12 DCO ENV MOD DEPTH e - 127
1180 nnnn  @ppp PPPP Program Change *2, *3 13 DCO AFTER  DEPTH e - 127
PPPRPPP = @ — 127 14 DCO PW/PWM DEPTH e - 127
15 DCO PWM RATE ] = P¥ manual
1101 nnnn Bvvv vvvy Chapne! After Touch *2 F 1 = 127 = PWM LFO RATE
vvvvvyy = @ - 127 16 VCF CUTOFF FREQ e ~- 127
Prog *  0-127 * 0 - 127 17 VCF RESONANCE o - 127
111@ nnnn @bbx xxxx  @bbb bbbb Pitch Bender Change *2 18 VCF LFO MOD DEPTH 8 - 127
Change True # 3k 3k 3k 3k 3k 3k sk ok Sk sk ok %k ok k 0 - 127 19 VCF ENV MOD DEPTH e - 127
. 1811 nnnn 0111 1010 0000 0000 Local OFF *4 20 VCF KEY FOLLOW 0 - 127
1811 nnnn @111 1018 @111 1111 Local ON x4 21 VCF AFTER  DEPTH e - 127
. 1811 nnnn 0111 1811  00@0 0008 ALL NOTES OFF *5 22 VCA LEVEL / ® - 127
System Exclusive * * 1011 nnan @111 1108 @808 0000 OMNI OFF *5 23 VCA AFTER  DEPTH/ 0 - 127
1011 nnnn @111 1101 0009 0000 OMNI ON *5 24 LFO RATE / 8 ~ 127
1811 nnnn @111 1110 8000 mmmm MONO ON x5 25 LFO DELAY TIME | 9 - 127
1041 nnnn @111 1111 0009 0000 POLY ON *5 26 ENV T1 @ - 127 (ATTACK TIME )
27 ENV L1 8 - 127 (ATTACK LEVEL)
System Song Pos X X 1111 1110 Active Sensing 28 ENV T2 8 - 127 (BREAK TIME )
29 ENV L2 ® - 127 (BREAK  LEVEL)
Song Sel X X Yot 38 ENV T3 8 - 127 (DECAY TIME )
otes : 31 ENV L3 ® -~ 127 (SUSTAIN LEVEL)
Common TUne X X *1 Note numbers outside the range 12 — 108 are transposed to 32 ENV T4 ! @ ~ 127 (RELEASE TIME )
the nearest octave inside this range. 33 ENV KEY FOLLOW 0 - 127
. 34 CHORUS RATE 8 - 127
While c:xon:b MEMORY' 1Is on, modifled notes with CHORD MEMORY 35 BENDER RANGE e - 12
System Clock X X sre sounded. 36 - 45 /
. *2 Received If the corresponding function switch is ON TONE NAME / @ - 63 (TONE NAME table)
Real Time Commands X X ‘ b LBt
*3 @ - 63 : MEMORY GROUP or CARTRIDGE GROUP 2=C  18=S 34=i 50=y
84 ~ 127 : PRESET GROUP 3=D 19=T 35=j B&l=z
AUX L()Ca| ON/OFF X O memorized *4 lgnored during any key on. ;;g g?:U
_ 6=C  22=¥
A“ Notes OFF O (123) O (123 _ 127) ) *5 Mode Messages (123 127) are also recognized as ALL NOTES OFF. =H 23=X
8=1 24=Y
Mes_ AC“Ve Sense X O Mode Messages are recognized as follows: lg:},( §§=Z
=a
! POLY ON (127) | MONO ON (126) : MONO ON (126 =| =
sages Reset X X H : momm = 1} moom <> 1 :;=; §;=c
13=N 29=d
OMNI OFF (124> : OMNI = OFF ! OMNI = OFF OMNI = OFF 14=0 30=e 62=space
Notes { POLY ! MONO  *x POLY 16=P 31=f 47=v 63=-
e . : 46,47 reserved
% . Can be set toQor X manually, and memorized. OMNI ON (125) ! OMNI = ON ! OMNI = ON : OMNT = ON 48’ TONE MODIFY @ = ENV TIME  Cincrement)
i POLY ! MONO  »x + POLY Cignored If received) 1 = BRILLIANCE Cincrement)
s 2 = MOD DEPTH (increment)
** ' CHORD MEMORY' on 3 = MOD RATE  (increment)
16 = ENV TIME (decrement)
17 = BRILLIANCE (decrement)
18 = MOD DEPTH (decrement)
19 = MOD RATE (decrement)
Mode 1 | OMNI ON, POLY Mode 2 | OMNI ON, MONO O  Yes

Mode 3 : OMNI OFF. POLY Mode 4 : OMNI OFF., MONO X No 23
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. 3 Bulk Dump ¢ BLD )

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

Button' are pressed.

Byte Description

a 1111 @000 Exclusive status

b 0100 0001 Roland ID #

c 0011 8111 Operation code = BLD (bulk dump)

d 98900 nnnn Unit # = MIDI basic channel, nnnn = 8 ~ 15
where nnnn + 1 = channel #

e 0010 @911 Format type ¢ JU-1,JU-2)

f 8019 @geo Level # = 1

g 0000 0001 Group #

h 0900 0000 Extansion of program #

i 0%p popp Program # C pppppp= n*4 : n=0 - 15)

J oeee tttt 4 sets of TONE data ( 256 bytes )

k 1111 @111 End of System Exclusive

Notes :
The Program # (1) 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—blt nibbles, right justified,
least significant nibble sent first.
Each TONE data consists of 32 bytas,
The Bulk Dump message repeats 16 times.

*TONE data format

msb Isb

byte t 7 1 6 1 5 1 4 ! 3 1 2 i 1 i @ !

@ | DCO AFTER DEPTH t VCF KEY FOLLOW

1 | VCF AFTER DEPTH ¢ VCA AFTER DEPTH

2 | ENV KEY FOLLOW i DCO BENDER RANGE

3 | xxx | DCO LFO MOD DEPTH

4 | 9@ ! DCO ENV MOD DEPTH

5 ¢ b@1 ! DCO PULSE PW/PWM DEPTH

6 | b82 | DCO PWM RATE

7 % b83 | VCF CUTOFF FREQ

8 | b@4 | VCF RESONANCE

9 | b85S | VCF ENV MOD DEPTH

18 | b86 ! VCF LFO MOD DEPTH

11 1 bd7 ! VCA LEVEL

12 i b88 ! LFO RATE

13 ! b@9 ! LFO DELAY

14 1 blo ! ENV T1

15 { bl1l ! ENV L1

16 ! b12 ! ENV T2

17 1 b13 | ENV L2

18 ! b14 ! ENV T3

18 1 b15 | ENV L3 !

20 ! b16 ! ENV T4 H

21 1 517 ! x%xx | TONE NAME - 1 H

22 | b1B i wwxx ! TONE NAME - 2 '

23 ! bl9 } *xx | TONE NAME - 3 H

24 1 b20 | xxx | TONE NAME - 4 3

25 ! b21 | *xx ! TONE NAME - 5 H

26 1 b22 | xxx | TONE NAME - 6 i

27 tel ¢ @ ! TONE NAME - 7 H

28 i ¢ 3 ¢ 2 } TONE NAME - 8 H

29 1 ¢ 5 ¢ 4 | TONE NAME - 9 H

3@ 7 ¢ 6 ! TONE NAME -le H

a e  C dummy ) H

*¥%% : @, lgnored if received

rs

4.

2

.3

Switch bit
boe CHORUS @ = OFF 1 = ON
b8l be2
L] Q DCO ENV MODE ENV normal
2 1 ENV inverted
1 [J ENV normal with dynamics
1 1 ENV inverted with dynamics
b03 be4
e 0 VCF ENV MODE ENV normal
] 1 ENV inverted
1 ° ENV normal with dynamics
1 1 dynamics
b85 be6
] L] VCA ENV MODE ENV
e 1 GATE
1 [ ENV  with dynamics
1 1 GATE with dynamics
b@7 bo8 be9
e 9 DCO WAVEFORM @
e o 1 sus 1
] 1 [ 2
] 1 1 3
1 ] [] 4
1 [ 1 5
519 b1l b12
L] ] @ DCO WAVEFORM 0
a @ 1 SAWTOOTH 1
e 1 ] 2
] 1 1 3
1 Q 9 4
1 e 1 5
b13 bl4
e @ DCO WAVEFORM 0
(] 1 PULSE 1
1 2
1 1 3
bi5 bl6
e o HPF CUTOFF °
[ 1 FREQ 1
1 ] 2
1 1 3
b17 bi8
2 e DCO RANGE 4°
[ 1 8’
1 1] 16*
1 1 az’
b19 b2@
e o DCO SuB (]
° 1 LEVEL 1
1 [ 2
1 1 3
b21 b22
(] (] DCO NOISE ]
] 1 LEVEL 1
1 2 2
1 1 3

c¢7 ¢c6 ¢5 ¢4 ¢3 c2 cl c@
v vV vV v v v v

CHORUS RATE
vvvvvvy = @ - 127

RECOGNIZED EXCLUSIVE MESSAGES

*Recelved 1f EXCL in the MIDI function is on.

Ail Tone Parameters without Tone names ¢ APR )

Byte Description
a 1111 02009 Exclusive status
b 0100 @901l Roland ID #

c o011 @101 Operation code = APR (all parameters) .
d 8080 nnnn Unit & = MIDI basic channel, nnnn = 8 - 15
whare nmnn + | = channel #

e 0010 0911 Format. type ¢ JU-1,JU-2 )
{ 8010 @900 Level & = 1|
g 0000 0001 Group #
h Qvvv vvvy Vailue ¢ @ = 127 )
: In sequence (36 bytes total)
11111 o1l End of System Exclusive
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.

By te Description
a 1111 0009 Exclusive status
b @100 9001} Roland ID #
c 8811 9111 Operation code = BLD (bulk dump)
d 9090 nnnn Unit # = MIDI basic channel, nnnn = 8 ~ 1§
where nnnn + | = channel #
e 0010 @0@11 Format type ( JU-1,JU-2)
{ 2010 2000 Level # = |
g 0800 9001 Group #
h 0000 0000 Extension of program #
@@pp ppppP Program #

i
J 9800 ttit Some sets of TONE data
k

1111 @11t End of System Exclusive

Notes
The Program # is recognized as the first TONE number
of the TONE data sets.
32 bytes are recognlized as a set of TONE data.
TONE data is received in four-bit nibbles, right
Justified, least signiflcant nibble received first.
See 3.3 Bulk Dump, to understand the TONE data format.

Other Exclusive messages are described in sectlon 3.

5.

5.1

HANDSHAKING COMMUNICATION

Message type

5.1.1 Want to send a file (WSF)

Byte Description
a 1111 eooe Exclusive status
b @100 @@Q1 Roland ID #
c 9180 0968 Operation code = WSF
d 9090@ nnnn Unit # = MIDI basic channel, nnnn = 8 - 15
where nnnn + 1 = channel #
e 0010 8011 Format type ( JU-1,JU-2 )
f 11t el End of System Exclusive
§.1.2 Request a fils (RQF)
Byte Description
a 1111 @000 Exclusive status
b @81@ee seat Roland ID #
¢ 9100 2e0! Oparation code = RQF
d 8960 nnnn Unit # = MIDI basic channel, nnnn = @ - 15
whare nnnn + 1| = channel #
e 0010 20811 Format type ¢ JU-1,JU-2)
f 1111 o111 End of System Exclusive
5.1.3 Data (DAT)
Byte Description
a 1111 eeo0 Exclusive status
b 2100 @eel Roland ID #
c 9100 0010 Operation codes = DAT
d 8000 nnnn Unit # = MIDI basic channel, nnnn = @ ~ 15
where nnnn + | = channel #
a 0010 9011 Format type ( JU-1,JU-2)
f 8006 tttt 4 sets of TONE data ( 256 bytes )
g Bsss'ssss Check sum
h 1111 o111 End of System Exclusive
Notes

TONE data Is sent in four-blit nibbles, right justifiad,
least significant nibble sent first.
See 3.3 Bulk Dump, to understand the TONE data format.

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

5.1.4 Acknowledge (ACK)

-~

Byte Descriptlon
a 1111 e9@@e Exclusive status
b @100 @00t Roland ID #
c 9108 29011 Operation code = ACK
d 9080 nnnn Unit # = MIDI basic channel, nnnn = @ ~ 15
where nnnn + 1| = channel #
e 0010 9011 Format type ( JU-1,JU-2)
f 1111 o111 End of System Exclusive
End of file (EOF)
Byte Descriptlon
a 1111 @9e@ Exclusive status
b 0108 Qeal Roland ID #
c 8100 0101 Operatlon code = EOF
d 0009 nnnn Unit # = MIDI basic channeli nnnn = @ ~ 1§
where nnnn + | = channel #
0910 0011 Format type ¢ JU-1,JU~2)

e
f 1111 @111 End of System Exclusive

Communication error (ERR)
Byte Description
a 11il 2@%8 Excliusive status
b 0100 0001 Roland ID #
c 91@0@ 1110 Operatlon code = ERR
d 8009 nnnn Unit # = MIDI basic channel, nnnn = @ - |§
where nnnn + 1 = channel
e 9010 9011 Format type ( JU-1,JU-2)
f 1111 e1i1 End of System Excluslve
Rejection (RJO)
By te Description
a 1111 eo¢eo Exclusive status
b Q2100 @881 Roland ID #
c @100 1111 Operation code = RJC
d 0999 nnnn Unit # = MIDI basic channei, nnan = @ - 1§
where nnnn + | = channel #
e 0010 0011 Format type ( JU-1,JU-2)
£ 1111 o111 End of System Exclusive

5.2 Sequence of communication

5.2.1 In the 'Dump’ mode.

objective unit

this unit message

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

RQF—~=~=~ >

{ <———=— WSF
ACK =-——== > )
A Sttt DAT
ACK —-——-- >

Notes

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

* This unit sends RIC when the sequence Is discontinued
manually.

* This unit stops the sequance if the unit receives RJC.
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