- MC-50

SPECIFICATIONS / {t#&

Memory Capacity IEER

Disk F« 22

Power Consumption #HMEN

Dimensions (including projections)

AETE(REEFELC)

(RAM) 256 Kbytes

(Disk] 720 Kbytes

3.8 inch Micro Floppy Disk
MFZ-0D

17 Watts max

305(W) x 285(D] x 91(H] mm
127 = 11-1/4" x 3-9167

SERVICE NOTES

First Edition

Weight W&
Accessory B R

3.5 kg7 b 11 oz,
MIDIFSYNC Cable [1.5m]x 2
MRC-500 Software
Specifications are subfect to change withoul nonice,

Top Case (22015672) &« 7o —2

[22025725)

LCD Cover LCDhsi=—

Disk Drive Unit JU-363-13
237963 Fr22-F3 72w ¢

LCD Unit LUD9AZZZT A
(15029427} L= w b

Roland MC—EDD

LED :
VRPYSE341K redfyellow
(15029208) =/

Tact Switch w/LED red

(13129732) LEDHT %

SKEQFA »2 -2 wF

* b peos

LED #*

GLIHD12 red [15028152)

LED 1

GLING12Z green (15029212)

LED &
GLIHY 12 yellow
(15029151}

Chassis & v—2

Rubber Foot

Rotary Encoder RAED104
(13279781) o= U=z 2%a—%
Knob & -DIAL (22485101) » =z

Pin Jack YKC-21-0124 (dual)

(22815513) (13449421) PP P
Switch 24 = F
1801.0102
[13149114)

MIDI Socket

M-S52-3P  MIDL Y b Pot #Ya—4 GKB

(13429642) EVJ-EHAE25853

% & pes [13279782)
Jack e w2

YKB-21-5018 (13449253)

SJ-5023 Jack i w2
(12359128] o2 ¥KB-21-5012 (13449146)
x4 pcs x 2 pcs

[=Roland




All keyswitches are SKCMAF (13129730}
TRTHE— A v F

Keytops #—-Fw 7

(1) RESET (22475737) 16 EDIT (22475763 {94 (22475744)
(@) SKIP (22475769) i FUNC (22475764) 20 5 (22475745)

(3 REC/LOAD (22475738} {i# MICROSCOPE (22475765) 21 6 (22475748)

4 PAUSE (22475736) i MODE (22475768) 1 (22475741)

(5 STOP (22475773) 19 AVAIL-MEMO [22475768) 392 (22475742)

() PLAY/SAVE (22475772) 48 SHIFT (22475760) 393 (22475743)

(7 TIE (22475771) 8 7 (22475747) 35 0 (22475740)

(8 REST (22475770) {ih 8 (22475748) @8 ENTER (22475762)

@ MIDI (22475767) 1§ 9 (22475749)
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MC-500

EXPLODED VIEW / 2 #&2E
O

Top Case Removal Scraws
FoFrianBURLER

3x6 mm Tapping B1 Fe BLK =3 pes
A A F Ty E 7B MK 3

MOTE The switchas mount on panel bnard\

{ @& ) through holes in Holder B { D ).
Ao wFHlE, ML= L TTN

HAEEIIRMFE SR TET,

J

3x6 mm binding x 4 pcs
LT Bl

3x6 mm Tappi
Top Case Romoval Scrows é B1, Fe BLE x t?gpc;
b ool LR .--'"'"'.'
3=8 mm

AT Rl T S T R
P-Tight Fe BLK x 3 pes

PoA FMX 3




MAY. 1286

—— —— e — e ——
~
@I Knob T E [224351ﬂ'|} :[$ Harness c|ip P e 1) e T {,.,.._._........}
@)LCD cover LCD A #i— (22025725) SHE-36 \
(3)LCD unit LD = | 115029427) {14 Power transformer @i F S>3 [22455438U0)
LUDSAZ221A 15 Plate Tle— b (22125185)
@ Rotary encoder  o—py—.xoa—% (13279781 18 Power supply board s I0amss M58
RABD104 1000117V {7935810100)
@' Hﬂlder D B =D ‘221 95826} '1_?:' Main board i ?ﬁﬁ%ﬂfﬂ {?93531 2’000'
@) Holder B AN S — B (22195813) ( Power swritch e b la
1801.0102 -
@) Panel board S 3  ARARSE A S
Includes switches and Holder B, Holder ACO — F-mmib = ([22195744) -
Ay FHBUTAY=BERL, Line cord strain relief o9 — K- 7 wi-a (12369504)
SR-4M-4
(117/240V)
@Disk driveunit s 22. 54 722w {12379533) AC inlet PA-125-6 ACT e b (12429709)
JU-363-13 (220v)
i Holder E S (22195827) ACinlet PA-126:6  ACT > L-» b (13429710)
i) Holder A e (22195814) '241 Chassis JEEWD o 4 — 2 (22815513)
2 Holder C R (22195815) 21 Rubber foot §J-5023 L2 {12359128)

DISASSEMBLY PROCEDURE/ #8&FI& [

1. Remaove 6 screws from the chassis. L. b r— 2l LTVAEAGR B2 LS,

2. Pull out a connector CN1 on the power supply board. 2, MBS D R 2 F CNL S dks 2,

3. Loosen the harness clip holding the wirings under the 3. FURF  FFAT 220 bOTH, 740 » i
disk drive unit, ELTwan=—dZ« 70 o 7el> L2+,

4. Open the top case to the right, (view from the front) 4. DLET, b7 r—xtfiicREy o E ok 2T,



MAY. 986 M E A

BIIE CORRECTION
LCDx== FeDEEW LCD UNIT CHANGE
L 7THOEWENS LY, 3, 14, 1 BFHR Ignore the cautions on RS stated in “CHANGE
LCDomETEEIfES INFORMATION ® on p.17 and on .3, 14 and 18
concerning LCD unit change.

A4 VIR Lo R B o hivEw ;
e ToEEirifshTtrEd. Chek I
Hod YETIES L 3. The Correct Inforsation on LCD and RE :
¥ FHoLCDiReriilreY £4. t New LCD is compatible with the old one

and can be a direct replacesent.

¥ T, LCDRAMSTEMDEL B8 t BE should resain unchanged,3300 ,even if
THREMEMMA 33 00%WW+a0H old LCD is replaced with the new one.
EHYEEA.

] New 18 0ld

\ SNEE1350-up | Up to SHEO1349
Main Board RE M“ 3300 3300
LCD umit LUDSA32214 LUDSAZ1214
== B e P ais hn SUPPLEMENTAL
CHANGE INFORMATION
HEESE7265 0LIE MAIN BOARD EFF 5K : 72650
A4 ik T PCB 22925245 01 change to 22925245 03
PCB 22925245 01—+03 Re-layout of foil pattern for acommodating
MRS EE TS the surface mounted parts(foil side) on

the component side

HMEHSETZTO0 0L MAIN BO.&IED EFF SN : 672700
A ik t B3l 220K0 change to 180KD
1.R51 ZZ20KQ- 180KQ For easier FSK adjustment
FSKHBEERL TS
2 . R29 120K0~ 12KQ *R29  120KQ change to  12KQ
RZ20 10KQ—+ 1KEQ R30 10KQ change to 1IEQ
c9 0.001pF+0.01xF C3 0.001 wF change to 0.01F
Cll 0.001pF=0.01uF Cll 0.001 wF change to 0.01 F

Abtos—bms { XHREOD For noise reduction in metromome
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= =
IC17 Reset PST520D IC14-16 7T4ALS257 IC23 FDC WD1770-00
[TOP VIEW) Lk
= — &[0 W (53] wimma
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R 2a[s] 2] 4y - o
= 28[s] 1] 3 oaLs (i ) o
paLalii Ea.r:
2v [z 10] 3B oar 7 [} 7] DIRC
GND |8 T X i€ ] STEP
ND [&] 5] 3Y b S
IC35 PLL LMSB5CN IC18 EPROM TMMZ764D IC1-8 DRAM MS5SM4256P-12
SOP e TOP VIEW
/
as[1] [16] GND
TOP VIEW s
i e pin[2] [15]CAS
wour 2|t [Fne WE[3] [14] DouT
trewr [2] =] e —
autig® 5] t_";‘; m R‘H'SE Elﬂtﬁ
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wTaen | ] TENG:
Y[ (5 GREG
Fg %ﬂ )
sy =7 || REGAETS:
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LINE CORD STRAIN RELIEF 3 —F - 7w i-a

MAY. 1986
e
_ PARTS LIST
CASING #—2 - =
— 22015672 Top case Pl
22815513 Chaszis LCD 3 s =
22025725 LCD cover ;
12359128 Rubber foot §J-5023 o
KNOB, BUTTON =32, #% >~ =
22485101 Knob 45¢ °‘ "“‘h
22475740 Button Keytop-S ;
22475741 Button Keytop-S 5
22475742 Button Keytop-5
22475743 Button Keytop-S 3
22475744 Button Keytop-3
22475745 Button Keytop-S 5
22475746 Button Keytop-S ?
22475747 Button Keytop-S
22475748 Button Keytop-S 8
22475749 Button Keytop-S 9
22475760 Button Keytop-L SHIFT
22475762 Button Keytop-L ENTER
P 22475763 Button Keytop-S EDIT
22475784 Button Keytop-S FUNC
22475765 Button Keytop-S MICROSCOPE
22475766 Button Keytop-S AMAIL-MEMO
22475767 Button Keytop-S MIDI
22475768 Button Keytop-S MODE
22475769 Button Keytop-3 SKIP
22475770 Button Keytop-M REST
22475771 Button Keytop-M TIE
22475772 Button Keytop-L PLAY/SAVE
22475773 Button Keytop-L STOP
22475736 Button Keytop-3 PAUSE
' 22475737 Button Keytop-S RESET
22475738 Button Keytop-S REC/LOAD
HOLDER il % —
22196814 Holder A Disk drive unit
22195813 Holder B Panel board (Keyswitch)
22195815 Holder C MIDI socket, Jack
22195826 Holder D EMI shield
22195827 Holder E Voltage regulator
22195744 Holder {Same as one on MKS-7) AC cord (100V only)
4 PLATE ZL—F
22125195 Plate (Same as one on JU-1) Power Transformer
AC CORD ACa-—F
13439801W0 VFF 2.56m 100V
13499109 UC-909.J08 2.5m (Detachable AC cord set) 117V
e o 2m Oecatls AGcord o
- 2.5m {Det
13438814F0 SC-415-J06 (Doreonable AC cord sa1) 240V England

2.5m (Detachable AC cord set) 240V Australian

12369504 SR-4N-4 100V only
SOCKET ¥4 b

13329709 PA1256 P ACH oV

13429710 PA126-6 2P AC intex e

18a50n2 ?é‘?ﬁé%”a . MIDI socket MIDI IN/THRU/OUT1/0UT2

T 28P IC socket EPROM

lor 13429532 TDH4100-288)
JACK Z+v w2

13449146 YKB-21-5012 ——
13449253 YKB-21-5018 EXT. CGNTHO'E
13449421 YKC-21-0124 2P RCA PIN “‘ﬁ}%‘é’éﬂﬁc

SWITCH XA v+ :
13149114 1801.0102 » - —
13129730 SKCMAF POWER

Keyswitch



MC-500
129732 SKE

' s Tact switch with LED (red) TRACHK
FUSE Ea—R
T 12559331 Geso0gA — ————

:3559363 T-G Gg E':Aé A Primary/Secondary 100/117v

12558505 CEE-T125ma, Secondary 100/117v

12559509 CEE-T315ma Primary gggg:gz

12550512 CEE-T800m A Secondary

Secondary 220/240V

FUSECLIP Ea—X -2y

12199550 HD446 -

Power supply board

TRANSFORMER b 5> %

T 22455438U0
12449551

4 -. .
gagqfsEUU POWQI' universal 1 I]U.l'l 1 ?f22D:"245]U

EL inverter

DISKDRIVEUNIT T4 X2+« FSq4F7 0=}

12379633

JU-36313 3 inch MIC
: ch MICRO FLOPPY DISK
NOTE: No field serviceable parts inside,

Replace as a whole unit,
H) MEMELT. 22y b THBS LT
IR, EECEE AL LTS o s Sl TF AL

LCD UNIT LCDa3=-F

15022427

LUDgA3221A wiLCD, EL, peb, wirings (SNE61350-up)
hiE‘é’ il w/LCD, EL, pcb, wirings (Up to SNE01349)

Mo arder accepted for auaching parts. Replace as 3 whole unit,
Replacement for 3121 A will be 32214, In this case change FE on Main Board to 8200 1o compensate
for LCD contrast difference. Refer to "CHANGE INFORMATION" an LCD UNIT eircuit diagram,
i) JESERE LT, LUDSAZZIAMT S EEEL £ T,
RO, BBCELMAL LTI b 2 L TF S0, NASHIMEARAOLEDI S » b EXATS
BN, MBI A - EEENERMOIRAET LTS TTEW, (3> 52 AW

PCB ASSEMBLY  #4R%EA: &

7935810100 Power supply board 100/117V  {pcb 22925247 00
7935810400 Power supply board 220/240V  (pch 22925247 00)
MNOTE: Asareplacement 1000117V version is made common to all voltages with fuses changed to suitable
values, For correct fuses, specify the ling voltage in the order sheet,
) MREME LT, 100/ 1WARITEEBL LT,
Ea=ZeEa—ZARv—2 40 TRESENLHY LY. REOBITERESMELTTF 24,
7935812000 Main board {p{.’:b 22925245 01) (SME00650-up)
NOTE: Direct replacement for the prévious anes except for RE (LCD contrast). Refer to "CHANGE
INFORMATION" on pages 15, 16 and 17.
Y BEL L IEARE, HES0GIE TOMBIRMHIGNATLEATAE
WOWMEMELTGL, N LEMTSZ EAHBELY, ~EEEAREM
7935815000 Panel board wiholder B [pch 22925246 00)
Including Encoder board W) MSEMIZIE, ALY —BLERIATUET. ~ARERR
POTENTIOMETER &Y o —A4
13279782 EVJ-EHAE25B53 EKB METHDI‘:JDME
13299177 RHEOA 140X A 10KB e trimmer
13299178 RHEDA150RA 100KB FEE rimmer
ROTARY ENCODER o—%1—-T>¥3—%
13279781 RABD104 incremental a-DIAL
OPTOISOLATOR K FHF5
1522970650 PCO10 (or 156229706 TLP552)
INDUCTOR a4 _
12449263 H286LAHS-6287DCBU 20ns  Delay line
CRYSTAL iR+ —
12389745 HC49/U i
12389747 HC49/U
RESISTOR ARRAY #E#L7L— = e
%
1381930 RMLSE-103J
CAPACITOR a>F ¥ — 0.00475F T T
13529104 DE7150F472MVAT- 2200uF 25V electro gﬂ
13659211M0 ECET25R2225W A7000F 16V e a4
13659202 ECET16R472SW 6.8uF 10V tantalum & e L
13619102N0 CS15E1ABRBK1S



MAY. 1986

CIRCUIT DESCRIPTION / EIS##EL

oart MPU 1ICZ22
HDB4B180ROP is an & bit CMDS Micre Processing Unit HD 64 BISOROPIZ.CMOSE o b F4 70 T o2y 2o 1o o
(MPU) incorporating a Memory Management Unit (MMU), 2=y FIMPUITARY » =4 L0 b 2= F(MMU),
a high spead CPU, two Direct Memory Access Controllers FALFP - AR -TFLA 2% o—7(DMAC), %+
(DMAC), two Programmable Reload Timers, two . LM T s I iastr—ay o v F =T =z
Asynchronous Serial Communication Interfaces (ASCI) and {ASCD, 7o #H&L Y TAI/OE—FICSI/O) &M
a serial 1/0 port, L. ZBOCPUE LfLz s iF 7T,
The device is upward compatible from Z£80 and operates on SMHeD NS 7 0w 2 TIEL T v 2T,

the internal timing generator running at SMHz.,

a X
: 2 [g
= = L =
g 5 @ Emwl"l&'m%hp E&Iﬁ
< O EEE'JlEiQ%EEmIEmMIz[E?—'[
Bus State Control Interrupt
Timing i
¢ Generator - cPU
N
= s <— DREGI
Belll 4 ' —»TENDI
Programmable |§[ . ) DMACs
A8/ TOUT= Reload Timers = (2]
‘ (21 == K >£( y |
® @
@ @
T E g = TXAG
S Clocked 3 (] > =
RXS/CTS1 ——»] Serial /O || =1+=CKAo/DREQoO
Port Asynchronous n
i I\xnﬂ
CKS - - < _'> SCI
(channel Q) =RTS0
: o CTSo
DCDo
L §
C B =TXA1
- K N ﬂsyncshronous <l s CKA1/TENDO
| y Cl
{channeli} e RXA
N N
Address Data
Buffer Buffer Vee
J O S
Ao ~A17 Do~DT

<Fig. 1 HDG4B180ROP BLOCK DIAGRAM -~



MC-500

< Table 1 MPU IC22 Pin Description =

PIN SIGNAL
NUMBER |  NAME 1o
T 1,33 Vs T
7 KTAL 1
ki EXTAL i
7 RESET I
10 Wt I
11 INT 2 I
13-31 ' Ag— Ay g o
32 Ve |
M -N Dy — D4 Fls]
45 TXAD o
a6 RXAD I
48 THA o
54 DREQ 1 I
&7 HREF o]
58 10E o
59 ME 0
G0 E 0
&2 WH 0
63 RD o]

DESCRIPTION

Ground: connects 1o the power supply return path,
WHEEI - FizgmL LT

Connect 1o 10MHz Xtal

IOMH: AR RERF gL 4T

The low input causes the device to be reser,

Low Level TCPULZ Y 42y PILBIZA D LT

Interrupt request from FOC
FRC Sy A A e i1 4 ¥

Taptr Sl,,rm: In Tape Sync @ O F &2 LT
Address bus P ELoR . R

Power supply: +5W + 5 VIS & EML LT

Dana bus P iR

Transfer data to MIDI OUT 1

MIHQUT I ~F—2Lih L LT

Receive data from MIDI 1N

Ml NP — e AHLLT

Transfer data to MIDI QUT 2
M CUT2 ~F—F L2 d

Data transfer request to DMAG from FOC
FOC & ) P8 DMAC~ i B A B 201 2 T

Refresh: low output indicates that the CPU is in refresh cycle,

DRAM £ P by 2 a T8 2 JI2 Low Level IZF ) 2 F

170 Enable: low during 1/0 accessing in DMA eyele,
1/OFSea@mE Az Lon Level 25 2T

Memory Enable: low during memory accessing in DMA cycle and in the refresh cycle,
AR -FI2ER, W7k vioamEAllLow Level 2L ET

Used as a chip select for FOC
FOLOF + 7oL ¥ FCSHIMMLT L2 Y

Low when the CPU is in write eyele
CPUS S o potrof -0k B2 Low Lovel 1280 2 F
Low when the CPU is in read cycle
CPUGEY = Fotrof &gl B2 Low Lovel iIZ2F D 2T

FEAE WA LD 1 A

DRAM IC1-IC8 Main Board

These DRAMs feature an access time of 120ns. To ensure a
correct addressing timing, therefore, high speed 74ALS257
is used for address multiplexers and associated circuits

DRAM IC|-IC8

DRAMIZT 27 4 L1 20neM Lndfi ST+, =
SN E I PO =T AHICET~NT N ALS 7 4
FTOHTTL #NL, 351284 2 22T & 78122009

together with a 20ns delay line. Any of the 74ALS257 Fabd - T4 EHNLTwEd, ST EREEES 4o

must not be replaced with a lower speed one.

WRICPU)

ME(CPU)

EEIFTFSw, Fig.2l0% 4 3 - repnlL2t,

“'\
/

Address a

Address ;%; Column Address

7

CAS

An address is fed to a DRAM in two parts: on RAS and on
CAS while the refreshing is accompolished every Bus by

MPU,

| A

* = Write cycle only
w(t T4 -HAFRDA

< Fig. 2>

T FLRIARAS = CASAMES 2k - T 2MicsHiTANENT
the VET. DRAMIZEEL 07 1w oo, CPUAE8uses I
1 [l Tir s » T4,



DISK READ AND WRITE!

When the CPU wants to access to the disk, it pulls
MOTORON low. The disk drive sends to the CPU a low
READY as soon as the motor running becomes stable,
signaling that it is ready to read from or write over the disk.
{without WRITE command the drive unit is in the read
mode.)

Upon receiving a read command from the CPL, the FDC
IC23 reads the disk through the RO pins in serial form.
When its internal data register is filled with data of up to
512 byte, the FDC pulls RDQ high, requiring the DMACs in
the MPU 1C22 to transfer the data to DRAMSs (IC1 — ICE).
Upon receiving a write command the FDC pulls WG high
and places on WD line the 512 byte data derived from
DRAMs and sent by DMACs,

The FDC generates a high INT on every compeletion of
read/write cycles to inform the CPU that a command has
been executed.

TAAIZOWAHME I—
CPUIE, OUT #H— L 2T 22 - 34 7~MOTOR
ON fii% (Low Level) 207422 - F34{7HE—F %
BILEY, E—r—mpiplEt sty 2z Fo4 712
READY {i% (Low Level) & CPU [ ) 7 ¢ & 7 (2t A 8 &
DIHEAE R T EE AP AR X -2 & o

FDCIZCPU LD Y —F+ w5 FaSita - RDMTED ¥
WFPARTF—2bifAAA, CPUICNEENATHSDMACE
flieoTAEY—ENDMAT FLAalhbsLoEsnTyd)
~ESALET, $2:54 F - 30 F 2B 0EE WG
Yilow Level 2410 WDMTLN L) PATDMAT F IV
ALUHSNT hET—F £ RAAET, FDCIL RGO
A58 (512bytelLE) AtdE T L2MHIERI 0GAA (INT1) TE
fE CPU~EL LT,

W
% 1 read datg
DMA read data o el read data . Userial) 25inch
Address | 512 byte , oma it | FoC write dota o
: g L _ __ 1| write gata | (seriol) | Disk
/ INT e WE =] Eulve
- CPU
MOTOR _ON -
Icz2 ) ‘READY
Memory
<Fig. 3>
(DAL}
q
DATA QUT
BUFFERS
T 4 1
! P | '
o| A secTor TRACK STV
DilqA'ETg' D:%‘EMGHN REG REG REG
T
A 1 <KD
«— SHIFT l...
REG | AL
DIATA
aAM DETECTOR SEPARATOR
: WRITE WO
PRECOMP —~
CRC LOGIC
W5
DRQ _ WPAT £
~-l—-|—'—'|.l.n':I s __TF -—
=8
" oISK
R fﬁﬂm  CONTROL mPN!I-'ﬂnL CONTROL | |NTERFACE STER -
- - TROL |—M8¢
T | NTERERCE (240x19) con woromon
A -
M{QHHIF
<Fig. 4 WD1770 BLOCK DIAGRAM >



PIN

1

13

14
15
16

17

18

21

22

23

24

25

26

27

NUmBeR
__--_-_-_‘———__

= Table
2 F i
DCic23 pin Description =

MNEM'DI':IIC SIGNAL NAME o DESCRIPTION
-____—u_
S CHIP SELECT i A logic low on this input selects the chip and enables Host
communication with the device.
Low Level TOPU E MO E a =2 n AR Y 2T,

RV READ/WRITE A logic high on this input controls the placement of data on
the ﬁa-:r? limes from a selected register. While a logic low
causes a write operation to a selected register.

o B oo e 9 LG E AL Migh level, F7 b - BT O E B0 Low
Level iz L &9,

AD, A1 ADDRESS 0,1 [ These two inputs salect a register to Read/Write data:
WIZRFLIEC. SOZIDANCLESTY—F., 2@ZTE - %
A oz LFOCMEO L SRS EHIRL 2T,
€5 A1 AD R =1 RW =0
0 0 O Status Reg Command Feg
0 0 1 Track Reg Track Reg
] i 0 Sector Reg Sector Reg
0 1 1 Data Reg Data Reg

DALO-DALY DATA ACCESS LINES 1o Eight-bit bi-directional bus used for transfer of data, contral,
0 THROUGH 7 or status. This bus is enabled by TS and R/W. Each line

drive will one TTL load,
EbitM T = AT, F=2o00 2 IZERAINRET,

MR MASTER RESET A logic low pulse on this line resets the device and initializes
the Status Register (internal pull-up).
Low Level T, FOOE Y+ FLE2T.

GND GROUND Ground. MM 5> FIZREBLET,
Vee POWER SUPPLY 1 +5Y 5% power supply input, +SvRBECEEL 24,
STEP STEP O The Step output containg a pulse for each step of the drive’s
R/W head,
FaAE - S Fi~s FemyTiom L ey 2y,
DIRC DIRECTION 4] The Direction output is high when stepping in towards the
center of the diskette, and low when stepping out.
Fa R - FIAFO~w F%EHigh Level TF v 2 72 08l~. Low
Level TF« 22 ORI~ F v Fa4a-anmmeElEL 2T,

CLK CLOCK I This input requires a free-running 50% duty cycle clock (for
internal timing) at 8MHz £ 0.1%.

EMHz 20, 1% S0 Fa—Pr—WAonmrav 52 TLET,

RD READ DATA This active low input is the rew data line containing both
clock and data pulses from the drive.

Fa2e - FEA T F—eBite vy,

WG WRITE GATE o This output is made valid prier to writing on the disk,
T A F=F EWMA AR, & BI(ZHigh Level S/ ) 2T,

Wo WRITE DATA FiM or MFM clock and data pulses are placed on this line to
be written on the disketie.

F—F&FAAF - FIr7~2y2v,

TROO TRACK 00 This active low input informs the WD1770-00 that the drive's
B/W heads are pasitioned over Track zero (internal pull-up}.
FF v s QRS ERITET. LowlewtlDEEF s 22 - Ko
Do EHF A2DB oA McERL 21,

P INDEX PULSE 1 This active low input informs the WD1770-00 when the
physical index hole has been encountered on the diskette
linternal pull-up).

TP 2EREBNIET, ZORESEFra o EAET 5>
T A7 - FoTI7hb@anTaAYT, i
WERT WRITE PROTECT 1 This input is sampled whenever a Write Command s received,
A logic low on this line will prevent any Write Command
fram executing (internal pull-up),
SO b FOF MESERIIET, “OIERIL. Fa b - X L T
FOFS b A ST OB E AT A RS - F S fﬂ*ﬂu‘:n-r::;: 1;,
DDEM DOUB IFJEAtE:I:ENSPTY [ This input pin selects either single (FM) or double (MFM)
ENABLE density. When DDEN = 0, double density is selected
linternal pull-up),
BEZ - FIZBRL I, Snde 7L .« 72
oy P FleieF 1 (MFM) £ 1
DRC DATA REQUEST o] 1;rl'lis active high output indicates that the Data Register ig
full lon a Read) or empty (on a Write operation).
AN E EAYTR—2 . i3 FHV—FmEpRETN. S
THFREBRRT =T F 1 THDZEECPUIZE &4 8 T.
INTRQ INTERRUPT REQUEST o This active high output is set at the completion of any

command or reset a read of the Status Register.
—MENOIT S AT g FOETRT L CPUIZ IS4 ¥ T
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AAwF FTPUZFZX
RPN DA A P, FROBCA =0 72801

‘SWITCH READING

Switches on the panel are read through the 4 x 8 matrix as

shown below, Ttk i+,
1C19
284 2A3 2A2 21 1A4 1A3 1A2 141
S. Data 7 5. Doa B 5. Data 5 5 Data 4 5 Dawa 3 5. Data 2 5. Data 1 5. Data 0
-l REC/ - PLAY/ MICRO AVAIL ]
Y3 [SCANZ |\ osD PAUSE FTOF SAVE RESET SCOPE MEMO Mol
a gl
o~ va RHYTHM TRACK TRACK TRACK TRACK
E _YZ SCAN 2 FUNC MDDE_ EI:HT__ . __'I‘HACI‘: “_4_ 3 5 1
- ¥1 |SCAN1 SHIFT ENTER REST TIE RESET SKIP 9 2
¥0 |SCAND 7 & 5 4 3 2 1 Q
< Table 3 Switch Matrix >
RESET ICI7¥ Main Board Yt b ICIT7

IC17 PSTS200 is a reset 1C. When the voltage on its pin 1
falls below 4.2V, the internal transistor is ON, pulling its
output pin 3 low, Recovery of pin 1 voltage up to 4.4V
causes the internal transistor to cease conducting, and
allows C3 to charge through R7; the designed RC time

ICITIPSTE20DM &Y Az B IC TIEMEIEA 84, 2VEL Iz %
HEMEAFF e FAFAON 20, AL Low Level i
TN ETOEEEEAR AV TS E ol T A RIS
OFF 2o, RTECIOpERTH ML EAvy 29,
dz oy b= & o L{EEI100ms T %,

constant is 100ms.

obout 100ms
< Fig.5 >

obout 100ms

ROTARY ENCODER «-Dial

Rotary encoder connects a common input to (&) and (B
output pins whose phase are 90 £ 80 degreeds out from
each other. The phase difference is reversed as the encoder
rotates in the opposite direction. A positive going edge
from 1C26b informs the MPU of the rotation and latches
the IC26a output whose level (high or low) enables the
MPU to know the direction of the rotation. Then the MPU
clears the C25 for the next latch.

O—#FY—-Ta—% -5470

B=F U= xo—7EE Lo MA@ L BT
WL FRTRF. £DA0IC 26l £ IC26a sl Y
[2<Fig. 63}k 5 MEI= % D 2+,  ICZ6arili hi2 IC26L &
herits b0 To » FENET. CPURFOLE LAY T
B—F =T ra—FHEEhi gm0, ICI5ShTF »
FanftzF—gdHi Lotk o THS A HEMEmM) 24,
CPUIT, £@RICIHE 7N TLTEDT v Fi2ligs 24,

IC26b i | B
|
*

1C26a —I : ® HEE
[ oW
I
I

Ic264q’ —l I ® =z@n
l COW
\

S F o AR < Fig. 6 =
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LCD! Leb

The MPU places a command on the data bus of the LCD

RaoeTryit, REMT% Low Level L T 8L avw F

. , . ) _ e . N
while applying a low on RS pin. Then the MPU sends a £ oI RS & High Level iz LT F—F2laz T8
character data on the data bus with a high RS, mahEv,

RE connecting to VO pin of LCD unit is for setting the VO riciEiRETwaR61E, LCDO o > FF A FERE
contrast of the LCD. When replacing LCD unit, refer to FTAEASHOLAOTY, LCD 2=y bzt 2w k352 150
“CHANGE INFORMATION" on LCD unit circuit diagram Wi 72 2 MO S T3 T, RO, TERKN
because different units have different contrast characteristic, EPBEMLREOMAESIELTFS
METRONOME AbrnsS—i
A high on A gates the IC33d for about 25ms, enabling it to <Fig. 724+ T, AL High Levelf§S £ AN+ a5, 1C33
pass signal at F on to the base Q5 (G). 0% output is level dizE)25mece 2l r—FEMAE L b —Lb0 ) FF, FD
controlled by VR1 and delivered to either METRONOME BFDE R 4 » o BF MRS <Fig. 8xzaLET,
OUT jack or the internal buzzer driver Q3. The frequency
of signal at F is lowered when C8 is connected to a ground Qa7RIET A F oS =A@ NEE BEAT LEDmfiddfek 1
by Q4. At the same time lighting BEAT LED is changed £+, <Table 4> e
from RED to YELLOW.
E
IC33b
|
P
Q5
<Fig. 7>
A
2 25
B I/r
c
D
E
[
G
<Fig. 8>
-
Freq ¥rih LED
OMN | 3.5kHz | Yellow §¢ £ =i
OFF | 49kHz | Red | <Tsbled>

| 53801

!
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TAPE SYNC.

Syne pulses fed on Q7 base are FSK modulated before
being routed to TAPE SYNC OUT,

Q7 (base) L H

T=F s
Tape Syne Out &0 & 12, FINNG S M EEHE LTI S0t
T (FSK) Q7 L ollifi £ <Fig. 932+,

Sync QOut

=i [, ZKHzZ [a—

TAPE SYNC IN signal (FSK) coming through I1C3db are
demodulated at the cutput of 1C35. The frequency-valtage
curve varies with respect to the frequency of the internal
reference oscillator as shown in figure 10. The 1.3kHz
signal causes the 1C34a to have a low output and a 2.1kHz a
high. When observed at Q8 collector, the relationship
between FSK signal and the resultant sync pulse is simmilar
to that of Fig. 9.

—= 2 1KHZ te—
<Fig. 9>

Tape Syne In (ZBIGTT A S 88 &, ICIS(LMS65) (2%
AN S fo & £ O A R 2 2 e LT <Fig. 10> 2T X
SHREEE e HE THRE AL 2T, EAHE ICIHa
T rete—bt a2l THMIAESIROERET,

1.3kHz

VI TREFARE ICI5pin 7
Vi 6 BETORE ICI5 pin 6

fo

< Fig. 10 =
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CHECKING AND ADJUSTMENT/ R LU RE

Before performing any electrical adjustment or checking,

first confirm the following voltages on the Power Supply
Board.

+ BV 2 0.2V
+12V £ 0.5V

The MC-500 incorporates a test program through which
FSK (Tape Sync) adjustment and DISK (drive unit and
floppy) check can be performed.

1. Entering Test Mode

1-1. While holding down [MICROSCOPE] and [ TRACK4
switch the power on. The display shows the version
of the PROM IC18 while the DRAMs IC1—IC8 are
being checked. If any of the RAM: is failed to be
accessed, the test program displays either of the
following error messages and will not run any
further:

RAM ACCESS ERROR !
SEEIC2-5

RAM ACCESS ERROR !
SEE ADDRESS BUS

2. Success of the RAM check is represented by the
MENU below:

® Press
® Press

1 << FSK ADJUSTMENT
2 < < DISK CHECK

DCBEMF v
Power Switeh £ ON{Z LT, & DCIEIA o ENIZ A
2TwEH I L EMELET.

+ 5V +0.2V

+12V £0.5V

FSK(Tape Sync) DMBREUF 1 R ZDF v ¥
MC-500 6202, FSK(Tape Syne) SEBREF R 7D F 2
¥ P EIT IO TAL - TorFiarHEENTwE T,

LA F - 7OF7L0%8MLET.
[MICROSCOPE] & [TRACK 4] @ # » EMlMpiz P L %
Al Power Switch 2 ON iz L 2, &Nz ROMS 7 r
— g AR E N RAMF = » 257 S bt 2+, LL
RAMMIERIZT 74 L E g dr -G, awdi
e Ay e —UhtERE B2 D 2T,

# Possible couse: IC displayed (e.g. 1CG2 and IC5) or its associated signal lines.
¢ EFRINLT Lni=N | CHFRIQGFOEIOQRSRASTE (OB C2 & IC5) 4 &

# Possible cause: Address busis) between DRAMs and address multiplexer(s) 74ALS257
1C14-1C16.
$FFL2 A= 16)MEHBNTR, AF="@mF % bL{IEERL Y

2.RAMMERIZFP 2R 2NN, MOL AN A v z—p
FTENET O Tmenu HiMIRL 2 4.

tar FSE AD.
for DISK CHECK.

SFSK AR [ d 2L 27T,

ST A oDmFxuy ([FMAF ML T,

The following keys function during the test mode.

WL X =3kl )T,

FEK ADJ FSKHEE

DISK CHECK e e - o

Eorwards ADJ Step Returns to MENU at the end of ADJ

Initiates checking or returns 1o MEMNLU
WMERAESRF e T - Fo 7L, BECmenu~RSH. Fa Ao o Fxyd « AF=F &L < Imenu~RD
[STOP | Returns to MENL menu B Returns to MENU  menu~R &
Forwards ADJ Step BWBEAEEFT - Fod Mo function (AT T o)
(= Backwards ADJ Step EBMALAF > - 795 Mo function (B2




Ty
' 3. FSK ADJ T p——
Carry out the adjustments in the order displayed. B S A v —VIZi - TMBE A 2T,
"FSK OUT FREQ. & Connect o:«:illump: to TAPE iTt: _colu;rk :aik.rt.-;diu::‘ 1.::33 Efﬂ:u;sf::r]
. P -y . £ ok ;
ADJVRI FOR 1.3kHz e TAPE SYNC QUT ¥ D022 ZAZ =

¢ Observe at TAPE SYNC OUT jack.
FSK OUT FREQ. & TAPE SYNC OUT%& # 502 :.F.-J;rmrc 2. kHZ A 20BOREEA TS E LHIEL LT,
VERIFY 21kHz 20%
e Connect TAPE SYINC OUT 1o TAPE SYNC 1M,
COMNECT FSK OQUT Leave the IN and QUT connected for the next adjustment,
TO FSK IN ! ® TAPE SYRC OUT & TAPE SYNC W &ML AT, (ROBERUFz o 2 TREIETY |)

REAR VIEW
< Fig. 11 =
» Connest ascilloscope to TP-1 of the Main Board.
TP_‘I‘ DUFTY CYCLE B - H—FD TR EX Q2= FTHT., HAMNHFFa—-Fr0BICLREYVRE
ADJ YR2 FOR 50% S

PLL FRED, TAPE SYNC FREQ,
VR2 VR3

QUT 1, 3KHz
IMN 2. 1KHz

| oot |
iil§ ﬂﬂ%ﬂmﬂm (e Tar)
e L I ICED S |ﬂE‘F-'-“]ﬁF“““|Eg
i e
2 z@ﬂ :g ]' = .<..d '-“Hh"‘“‘--__.______:
Al =00 = e
¢ ES‘“"']%W%F‘"‘"W 1
g
E LMELMJ
A o I@k =000
8 Eﬂﬂﬂiﬁ]ﬁ E@g e
R = J@ene ) <
Q -

i ._'12?}:: F
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The resultant will be sither of:

FSK iN‘ AD’JUSTMEh&f o FSK ADJ s cormplete,
QK 1t

FSK IN ADJUSTMENT

F. MR e,

4. DISK CHECK
Perform the checking in the order displayed,
Insert a disk initialized on the MC-500,

CAUTIONS:

Use a disk that can be discarded since files will be lost or
the disk may be destroyed by any unforeceen circumstan-
ces such as checking error,

Dislodging the disk during checking makes the subsequent
checking invalid, sometimes resulting in system hang-up.

If hang-up occurs by any exact operations, check that the
IP pin of 1C23 is not pulled low.

The disk drive will run and access to the disk. Verify ligh-
ting LED located at the left hand below disk slot.

DISK CHECK

The check result is displayed by one of the following
messages.

dautihh i i T,

O TAPE SYNCOMFIRRERTYT.

& Mo signal frem TAPE SYNC IN or Adjustment error or Defective component, éte.
FAILED 7 BTAPE SVNC N SIISAAD AN HA BENTESLL{ ZBLAMTR, T =@M FP v

A, T RENF P

MC=500TA = 54 ALILFIAZETF4AZ - F7
A FIMALT FE v, Far 2z ==
T4 ATEFMT S SV ETOT, BRNLTLAE
HLTWwWF L AFEEHLT S,

EEE
FLRIOTFLINPIZF ¢ 22 2z, TOiEO
FzoridEaTt, 2iz. 2L AT T FOAR
BETREAF T L W B g

Wb amz bbb ot e - T 7 LIRS
IC2Im TP Tz > F o 22« SRR ST
WESCE 2 S ILET,

& Press 1o 31art eheeking,
INSERT SYSTEM DISK Press @f return to MEMNL,
MAY BE DESTROYED ! SIHTER & 19T & 5 x» & £IEL . BT E menu~BY 2 ¥,

Fry P EMETEE, FeR7 - FS{70E— 00
N, P+ A72TreaAl2t, 2O HANOETIS
HLHEDLED T LTy 52 & 22 LT FS

Frw P ORRGERKOERSO A v - T ERERE T,

DISK CHECK ; * Both disk drive and disk are functioning correctly,
oK 11 OFAAFBEUF AL F A4 FHIZOKTT,
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| Error messages

NOT AN MC-500
(M SYSTEM DISK !

DISK READY SIGNAL
NOT RECEIVED !

WRITE PROTECT SIGNAL
RECEIVED !

- [ pisk

| DESTROYED?

DISK WRITE
FAILED ! |

DISK READ
FAILED !

TRACK 00 SIGNAL
' NOT RECEIVED !

DATA IS
LOST!

IMPORTANT!

DUEATE S, ARTMIZMS L TEL FOM A e — Db it g g,

& Insert o correct disk,
SMC-S0081 5 A F L - F o AL TIEE

@ Disk is not loaded ar READY pin of the drive unit remains pulled up.
OF RO NEA IR T LA L,
OFAXY - F34 7O READY S5F4° High Level ZEEL T,

® Diisk is write protected ar WPRT of 1023 pin remains at low level,
BIT LTRSS TS RSN A R,
SICIIO WERT S50 Low Level (2[5 L Tins,

® Disk may have been destroyed,
*FL A2 KRR LLRKG,

l'a"l:fG pin of the drive unit will not go low or SIDE SEL pin of the drive unit is kept
either low or high: or Broken digk.

SFEALALF - F3A 7N WG T4 Low Level (24 & 40w,
®FA AT - FO 70 E0E SEL BRFVE DGO Lovel EEELTLS,
*Fs ATHEMART LS,

® Disk in different format or Disk is destroyed,
*® 7 =Ty bPOEITFAARAFERALLS,
*F s RS HBEATLES,

& TRACKOD pin of 1C23 is kept high or Disk is destroyed,
®IC2340 TRACKOO B5F 4% High Level 3L TuL S,
BT A HEREENTLES,

& DRG of 1C23 is not fed 1o the CPL,
SIC2IT ORY A CPUIZA NS R,

EE

Do not attempt to repair the disk drive unit. No field FART - FF{7HER0ESE. as Ptk dEmLT
5 —_— .

servigeable parts inside,

B, MBESIMIE — v X LTI B 2 ADT. W
ML WTF &,

-
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SN up to 590649
25906498

MAIN BOARD (pcb2292524500)

NOTE:
When replacing with PCE 22925245 01 or higher,
compare the value of RE: (connecting to pin 3 of
connector CN4) on both the new and the old PCEs, If
different, change the new R6 to the old. R6
determines the contrast of LCD. Refer to "CHANGE
INFORMATION™ on LCD UNIT circuit diagram,
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LCD UNIT

Replacement LCD UNIT includes: LCD, EL, PCB, ICs and wirings, ##M3= b, LCO. EL. B4R, €, 71 vy e SANERER

Individual components are not considered as replaceable parts. 4 miBald, MEELORBEL e,
LED UNIT L& womrannc cvomssan )
G T I —
LI 1) Wea
@ |1 1 -1 11
wa £R=—1 [ 00000000000000000000 |- e PoweR,
: - "15" ::: 111 B
= | []000000000000000000 |-« BOARD
TAS58 2000 oo L ang —
 un I | T
Ly -y &
i ena ¢ SRR IS0wn | Up 0 SHIG134D
[ ralnd AX0
LED UNIT | LUDSAIIIIA | LUDATIZIA j
CHANGE INFORMATION: SN661350-up THEs MECE1I50L Y
Change LCD from LUD9SA3121A to LUD9A32214. Leb £LUDSAZEZIA CEE, fnBLEELHUI4A, FLuaz v b
No other changes on the LCD UNIT. LD O TR SN TUET, LCOMIT k52 Ml R S
However, due to intensity {contrast) difference, B, A BAELORE LTHARTLLT
RE on the Main board is also changed. 28N
The new unit has an LCD label for identification. 780
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CORRECTION: :
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reversed orientation.

ER:
WEEOIMGEOEE. Q | DA OMEHMI>TLET,
SHOBE. F3rEAPOMEERLTTE L,

MR e Sl L P A

oM




MIDI Real Time Recorder for MC-500
MRC-500 MIDI Implementation Chart

i e e e e e e ——————— e e e e e e e e e e ————— T
| i Transmitted i Recognized I Remarks '
: Function ! ' | i
R T o e s —m——— o o ;_ _______________ i
EBasic Default i all ch ' all ch ' not BASIC ch E
:Channel Changed S i 1 - 16 each | X
§ T S e i e Fomm e e —— o e —————— fommm e ———— 1
: Default ! Mode 3 'ox : i
iMode Messages | OMNI OFF, POLY ! x | oxx ;
; Altered | OXEEEXTXXETLREL ) ' !
Tatatniniaie i D PR Femmm e — e e e fommm e ———————— i
INote 10 - 127 YD o- 127 ' I
‘Number | True voice, *¥s#%xXx3fxixxx ! 0 - 127 ' i
| mmmmm—m——m e —m e e il T e e ——————— FR—————— 1
iVelocity Note ON i o i\ o H :
H Note OFF ! x 9n wv=0 b ox : !
T m e T am————— e T T fmmm e ————————— H
iAfter Key's i o ' ! '
| Touch Ch's o " ' J
| = m————— e ————————— P T —— o mmm————————— i
iPitch Bender HE (I ' '
e e T N fommm e —— = !
I 0 - 63 1 o I '
: 64 - 121 } o L% '
i ' : :
iControl ! ' '
i ' : -
iChange : : i
(] 1 (] 1
H i i H
' : i :
' : i '
H ' ' :
i ) ) )
i ¥ Ll i
' ] ' :
e fommmmcaem—————— col L I —— o i e e
1 Prog i o . .
!Change | True # ' kxxtkkrkiiiixx ) 0 - 127 '
R e e e Fommm o D it T fmmmmeem———————
'System Exclusive . Lok '
e ittt L e T L e e e Fom e e e R i T T
'System | Song Pos | % i o (SYNC CLOCK = MIDI)
H i Song Sel | % i o (SYNC CLOCK = MIDI)
!Common | Tune 1 o e, :
e ——mm———— IR e b it e i $mmmmm——m——————— b o e S
iSystem iClock Lt ) ' o (SYNC CLOCK = MIDI)
'Real Time |Commands, * ! o (SYNC CLOCK = MIDI)
e o . b S AR Fommmmmm———————— . R
PAux |Local ON/OFF | o O ;
H 'All Notes OFF, o (123) o (123-127) H
'Mes- |Active Sense | X o !
!sages Reset 1 X VX l
e S S S A L o—mmmmmmmm o R L
iNotes ! * Can be set to o or x manually.
] 1
I L)
' ! ** When power is first applied, OMNI OFF, POLY ON
| : are sent for all channels (1-16).
| i
o e i  — — —  — —  m m  m — — — — —————— ——
Mode 1 : OMNI ON, FPOLY Mode 2 OMNI ON, MONO o Yes
Mode 3 : OMNI OFF, POLY Mode 4 OMNI OFF, MONO x No

L L L L L
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MIDI Real Time Recorder for MC-500
MRC-500 MIDI Implementation

ke RECOONIZED RECEIVE DATA z. TRANSMITTED DATA
1.1 Mamorized nessages vhile in RECORD sode 3.1 All measeired meppages are tranasitied om Playing.
Statyg Third Bescription 3.2 All received meggages are tranzsitied Lf SOFT THRU is OH.
1999 nmnn Ok Bkkk  Guee were .:';:;.l;;;"“““." ----- " 2.3 Created nosgages
1901 nnnn Okkk kkkk 0000 o000 ¥ote OFF Erartus Secend Third Doserbptlon
1901 mnan Okkk Bkkk  Owwr vewy Hote 0N L0l Annm 000 000 ALL ROTES OFF u
v 3 L= 127
- ki 1011 Anmn OLED 1000 G000 0GGO GrND OFF 2
naAn Okkk kkkk  Owew Pelyphonic Key Pr g 02 £
1011 - SRR e e 1011 mamn  OEL1 1111 0000 DOOQ POLY ou 'z {
BRAN Oooc ecec  Owww wew Cantral Chang "
s = SMERES SRStEs 1181 0ol0  Gppp pRRP  OPPE pEER Song Pozition Poimter 33 -
RAAn  Oppp pppp Progran Chand LH I
TR SR 1111 ©011  Osss Esss Song Select Lk -
1101 mann [ rr—— Channal Prassues 7] assssss = 0=7 (SONC 1-4)
1110 Bann Bwww vwww  Owww woyy Piteh Xhael CHaRRS » 1111 1000 Timing Clock "
PR oege ... L., ... IRESINT 1] Start Lk
EEEEEETICRE R -1 Exelusive ssasage L
1L1e nong Centinue 23
1 o8 Tume Reguest
1138 110w Srop LE]

1.2 Recogrized only

motes : Bl When all motes turn Lo off.

iR Second  Third Bescription §3 When pouer is Tirst applied, these HODE MESSACES are tranamitt
I0LE nmmm G111 1088 ao0G 0000 ALL NOTES OQFF wi for all chasmels [01=161.

I8 memm GLll 1160 Q000 G000 a4%I OFF (T3 11 When SVNC CLOCK is set at INTERNAL or TAPE.

I0LL nnmm 0111 1100 0000 0000 OMKT o8 (53

IOLL nemm 0111 1000 OO0 maeae HONG ON i

VLY nnnn G111 31081 oo00 0000 POLY ON ul

LI 0010 Oppp pppp  OPRP PRRP Seng Pesition Painter 96,7

1111 401l [T T T T Bang Selest 5,7

sERAAEsd ¢ 0=7 (SONG 1-8]

1.3 Rocognized meppages for ayae.

Sratus Deaeription

1111 1040 Tinieg Cleek a7
U M Start Lk
1180 1ot Continue 7
1111 11408 Stop L

moten : ¥] Hemerized aa
1001 ammn  Ckikk kEkk 0000 G000,

12 Memorized when correspomding fusctias i@ sab to 0N, fﬁ\
33 The messnge s lgnored If the data Byte count is over 300,

¥4 When all motes are not OFF, this unit oroates OFF's for
thode AQTed.

1% Recognized as only an ALL NOTES OFF.
26 Recogmnized while in STOP mode.

=T Whem SYHT CLOCK Im et st HIDI.
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