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SERVIGE NOTES ;... £:1ion

SPECIFICATIONS
Keyboard 61 Key (CtoC)
Memory Capacity a. Patch x8

b. Tones x16

Memory System

AUDIO IN

OUTPUT

(Bank A -8 Tones, Bank B - 8 Tones)

3.5inch 2DD

(double sided,double density,double track)

Micro Floppy Disk
Level
—59dBm (MIC) to +4dBm (LINE)
Impedance
1.8KE2 (MIC) to 150KE2 (LINE)
MIX OUT
H +10dBm max/3.3K{2
M —4dBm max/10K§2
L = —20dBm max/4.6K2
INDIVIDUAL OUT
A = +1.5dBm max/0.8K£)

HOLD/REC START OFF -0V ; ON-5V

CONTROL DP-2 OFF -0V ; ON-5V

PEDAL EV-5 oV — 5V

DISPLAY OUT RGB TTL level Horizontal Freq. 15.75KHz
MONOCHROME COMPOSITE 1Vp-p

EXT CONTROLLER TTL level

Dimensions 1,106 {W) x 328 (D) x 93 (H) mm
43-7/16 x 12-15/16 x 3-11/16 in.

Weight 13 kg/28 Ib. 11 oz.

Power Consumption ;. 36W

Connection Cord x 1

3.5 inch Floppy Disk x 5
Floppy Disk Case
Owner’s manual
Instructions on CRT
Guide Book ""MID!”
Pedal Switch : DP-2

Accessories

OPTIONS

21123244

B = +2dBm max /1K) Digitizer : DT-100
C = +3dBm max/1.6KS2 Expression Pedal EV-5
D = +6dBm max/3.3K2 Carrying Case
PHONES RGB Connection Cable :
20mw/8§2 RGB 251 For 9 pin sub
RGB Connection Cable :
RGB 25N For 8 pin square
FCD Cover Holder 22193875 Side Panel (R)
FCD Cover 22023748 (21123245)
FIP 32B6R 15029718 '
Top Panel .
’_—22213514 .

Side Panel (L)—e]

Floppy Disk Drive Unit
ND-352S(12379535)

Keyboard Assy
7617120000

EVU E20E25 CF5—

r Y KF42-5001
Bender Panel (134291$2K)B1 1-0252 13279802 YKB21-5009 (stereo)—
22213778 13449622 13449148
— YKF51-5001
13429648
B TS 3 g — s
. o9 Py ©

Power Switch —'

AC Inlet

1801-0121 PA126 (13429710) 117/220V
(13149102) CM-3 {13429708) 240V Tsﬁ%éﬁgos SSP 12240A
Cord Bushing DIN Socket 13159335
SR-4N-4 (12369504) 100V MIDI-3-NS
Cord Holder (223193885) 100V 134291 YKB21-5011 (mono)
( 68) 13449149
=Roland (2nd printing OCT. '88 C-2) Printed in Japan 1

©

©o0

®

=1 = ==
== 2] e e ﬁznﬂr—

DO ® © ®VOP® OB OD O ©® ®

LETTER KEYTOP ASSY PART NO. | LETTER KEYTOP ASSY PART NO.
A FUNCTION, MIDI | 22493104 M P7, P8 22493102
@ B REC, AUX 22493103 N SHIFT 22475661
C 4 22475664 0 EDIT, DISK 22493105
D 7 22475665 | P PLAY 22493108
E 8, 9 22473795 Q 1 22475663
F 5, 6 22473796 R 0 22475662
G - PAGE, + PAGE | 22473793 S ENTER 22475666
H A 22493106 T 2, 3 22473797
1 PATCH 22475660 U v 22493107
J Pl, P2 22473798 ' 4, 22473794
K P3, P4 22473799
L P5, P6 22493101
NO. PART NAME DESCRIPTION PART NO.
| |@-Dial Knob 22485102
Rotary Encoder | EC 16B 40B 13279792
2 | slide Pot. EWA NFEX10 B14 | 13339467
3 | Slide Pot. EWA NFEX10 B54 | 13339468
4 | Knob 22485122
5 Bender Unit 23273800
Page Page
CAUTIONS 2 ADJUSTMENT 9
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CAUTION

Terminal lugs (battery terminal) on the bottom of
CPU and Jack board serve as ground paths of magne- -
tic shield circuit preventing EMI. Restore them in
place if removed.

Please check for change information on page 8 .

There are some important design changes.

ISR

eCPUR— FEU Yy v IHR— FOEmMIBMHHITTH
¥ FIE EMI XA TT, (BB — L FOT —X)
DAL 225430 TTED IS HFE LT F &0,

e HEAETIZDOWTOENE § EIHEBL THETO
T.ATBELTF X0,

PARTS LIST
PANEL, CASING
22213514 Top Panel
22213778 Bender Panel
22813554 Chassis
21123244 Side Panel (LEFT)
21123245 Side Panel (RIGHT)
22215771 DD Panel
KNOB, BUTTON :
22485122 Knob (VOLUME, REC LEVEL, CONTROLLER/BEND RANGE)
22485102 Knob (adial)
22475660 Button 247-660 (PATCH)
22475661 Button 247-661 (SHIFT)
22475662 Button 247-662 (0)
22475663 Button 247-663 (1)
22475664 Button 247-664 (4)
22475665 Button 247-665 (7)
22475666 Button 247-666 (ENTER)
22473793 Button 247-793 (-PAGE +PAGE)
22473794 Button 247-794 (dq »)
22473795 Button 247-795 (8, 9)
22473796 Button 247-796 (5, 6)
22473797 Button 247-797 (2, 3)
22473798 Button 247-798 (P1, P2)
22473799 Button 247-799 (P3, P4)
22493101 Button 249-101 (P5, P6)
22493102 Button 249-102 (p7, P8)
22493103 Button 249-103 (REC, AUX)
22493104 Button 249-104 (FUNCTION, MIDI)
22493105 Button 249-105 (EDIT, DISK)
22493106 Button 249-106 ( A)
22493107 Button 249-107 (V)
22493108 Button 249-108 (PLAY)
SWITCH
13149102 1801-0121 (Power)
13159335 SSP 12240A (Slide)
13169633 SKH HAD 039A (Tact)
13279792 EC 16B 40B (Rotary Encoder,ndial)
JACK, SOCKET
13429710 AC Inlet PA-126 (117/220V)
13429708 AC Inlet CM-3 (240V)
13449148 YKB21-5009 (Stereo) [Headphonel
13449149 YKB21-5011 (Mono) [Output, Pedall]
13449263 YKB21-5005 (Stereo with SW.) [Pedal Control (EV-5)]
13429168 MIDT3-NS (5P DIN, Triplet) [MIDI IN, OUT, THRU]
1342916730 DBLC-J25SAF-2218 (25P, D-Sub)
13429648 YKF51-5001 (8P DIN for RGB OUT)
13449622 YKB11-0252 (Pin Jack for Monochrome OUT)
13429182 YKF42-5001 (9P D-Sub for AUX Input Connector)
POWER TRANSFORMER
2245345500 245-45500 (100/220/240V)
2245346500 245-46500 (100/117/220/240V)

COIL
12449251 244-251 (for FIP driver)
12449244 SC-02~15E (Line Filter)
'RESONATOR
12389744 HC 49/U 8MHz (Crystal)
12389758 HC 49/U 14.3496MHz (Crystal)
12389759 HC 49/U 24MHz (Crystal)
12389760 HC 49/U 26.880MHz (Crystal)
12389748 CSB 600P 600KHz (Ceralock)
PCB ASSY
7617110000 CPU board (pcb 22923344)
-7617109000 Jack board (pcb 22923343)
7617113000 Power Supply board (pcb 22923340)
7617108000 Volume board (pcb 22923341)
7617115000 Panel board (pch 22923342)
7617112200 Filter board 100/117V (pcb 22923369)
7617112400 Filter board 220V (pcb 22923369)
7617112500 Filter board 240V (peb 22923369)
POTENTIOMETER
13339467 EWA-NFEX10 Bl4 (Slide)
13339468 EWA-NFEX10 B54 (Slide)
13279802 EVU-E20E25 CF5 (Rotary, Input Gain)
13299193 EVN-D4AAOO B54 (Trimmer, CPU board)
13299201 EVN-D4AAOO B53 (Trimmer, Power Supply board)
IC
15179246 i8095-90 (CPU)
15219173 TMS 3556NL (Video Display Processor)
15219171 EHK-MD6209 (D/A Converter)
15179343 HM6116ASP-12 (C~-MOS S-RAM)
15179364 TMS4464-15NL (64 x 4 D-RAM)
15179775 EP-ROM 27128
15179374B0 M5M5256P-12 (32 x 8 S-RAM)
15179365 M5M4256L-12 (256k D-RAM)
15229830 MB63H149PF-G-BND (Gate Array)
15229840 RF5C36 (Gate Array)
15229846 UPD65006CW-071 (Gate Array)
15219160 wWD1770-00 (Floppy Disk Controller)

or 15219158 WD1772-02
15169514B0 M74HCO4P (C-MOS Hex Inverter)
15159113H0 HD14051BP (8-Channel Analog Multiplexer)
15169544N0 UPD74HC573C (Octal Noninverting D-Type Latch)
1516951580 M74HCOOP (2-Input NAND) :
15169548B0 M74HCL14P (Hex Schmitt Trigger Inverter)
15169549N0 HUPD74HC32C (2-Input OR)
15169550B0 M74HC138P (1-of-8 Decoder)
1516955280 M74HC245P (Octal 3-State Noninverting Bus Transceiver)
15169556N0 UPD74HC574C (Octal 3-State Noninverting D-Flip-Flop)
1516955580 M74HC393P (Dual 4-State Binary Ripple Counter)
1516951380 M74HCT7 4P (Dual D-Type Flip-Flop)
1516934080 M741.8374 (Octal 3-State Noninverting D-Flip-Flop)
15179240 UPD7538 A-013 (CPU on Panel board)
15219159 UPD6300C (FIP Latch Driver)
15229836 NJU7302 (Sample & Hold)
15189150 M5220L (OP Amp)
15189193 M5238P (OP Amp)
15199109N0 HUPC78L05 (+5V Regulator)
15189158 HPC4082C (OP Amp)
15199118N0 UPC7815H (+15V Regulator)
15199102N0 HPC7915 (-15V Regulator)
15199106NH UPC7805H (+5V Regulator)
15189186 UPC4570C (OP Amp)
15189111P0 IR-9311 (Comparator)
15219174 NJU201AD (Analog SW.)



JAN. 1987 S-50
TRANSISTOR CONNECTOR PANEL DISASSEMBLY KEYBOARD DISASSEMBLY
— 15119108 25A7986G igzggg? ggg;-ng 1. Remove Screws A, (Fig. 1) 1. Open the top panel and then remove the CPU board.
15129602 25D667C 0 -03A 2. Remove screws D and E in Fig. 4.
15119602 2SB647C 13439261 5267-04A :
15119601 2SB605L 13439263 5267-06A . Screw D : 4x10mm Truss BLKx6
15129606 2SD844Y 13439264 5267-07A M LZAY 9.%2)): b Pl (with SPW)
15129615 2SD1293M 13439265 5267-08A S OHLY %ij‘ Screw E : 3x6mm Binding x8
15119106 25A733Q 13439269 5267-09A 1. (Fig.1£MH) Screw F : 3x10mm Binding BLK x4
15129150 DTC114EF (Digital Transistor) 13439266 5267-10A : ~ o U2 AR S, 1. by 7283 L &R, CPUAK — F 250 44, o Fo
15129107 25C945Q 13439278 5267-11A 2.Fig. ADDRVEDY 2 80 443 7
15129136 25€2878 13439306 5566-06A (Power Supply Board) . é
; : ‘ 9
DIODE, LED, PHOTO COUPLER WIRING Elj
15019125 1Ss-133 23493479 Wiring A
15019208 1SR35-200A 23493480 Wiring B
1522970650 PC-910 (Photo Coupler) 23493481 Wiring C 2
15029222 SLR 55VC 3F (LED) 23493499 Wiring D : 3
15019243 1B4B1 (Rectifier) 23473193 Flat Cable 347-193 (CPU Board - Disk Drive Unit) - {(Fig.4) 5
15019274 D5FB-20 (Rectifier)
15019603 05z 9.1z (Zener) WIRING | ?
15019143 15-116
15029718 FIP32B6R * (Fluorescent Indicator Panel) KEYBOARD PARTS ®
o SK-361-OW
RESISTOR 22575216 | NATURAL KEY C,F 257-216
13919147 RMLS 4-1037J (10k x &) 3x8mm Binding B1 BLKx6 22575214 | NATURAL KEY D 257-214
13919310 RMLS 8-103J (10k x. 8) (@) | 22575217 | NATURAL KEY B 257-217
13919312 RMLS 8-153J (15k x 8) e 22575215 | NATURAL KEY G 25/-215
13919313 RMLS 8-104J (100k x 8) 5 22575213 | NATURAL KBY A 257-213
13919118R0 RKM 10L 104F (Ladder Network) YA - 22575218 | NATURAL KEY C'F' 257-218
13919336 RMLS 8-224J (220k x 8) ?) | 22575212 SHARP KEY 257-212
13919168 RMLS 4-224J (220k x 4) — he right sid . (Fig. 2 22175176 KEY SPRING 217-176 (NATURAL KEY)
- 2. ® Remove Screws B from the right side panel. (Fig. 2) ® [ 73175177 | KEY SPRING 217-177 (SHARP KEY)
13919322 RMLS 4-102J (1k x 4) ® Grasp the top of side panel. : Serew C @ 72575712 | CHASSTS
Flat Cabl i crew
& CAPACITOR 53473103 ® Note that the side panel has 3 ax8mm Truss BLK 2 each (5) | 22265451 | FELT 226451
13529104 DE7150F47 2MVAL (Line Capacitor) snap locks" inside. (6) | 23165663 | AFTER TOUCH ASSY
- ® Pull the side panel in a Snap Lock @) | 22265403 FELT 226-403
13529108 RPE132F104Z50V (Ceramic 0.1y) » i ® 22155716 STTDE BUSHING
13529115 EXFP8101MW (100P x 8) A :Wiring A 23493479 : to Floppy Disk Drive Unit direction as shown by
i m < Br 9 22185218 | KEY SWITCH 12P 218-218
13529113 B7ZC0724-32N (22P x 6) B :Wiring B 23493480 - to Bender Unit firrO\./vs 1 and S 5 @ 57185919 REY SWITCH 13p 218-219
13529118 B5RCO139 (22P x 4) C :Wiring C 23493481 : to Keyboard Assy in Fig. 2. ;;‘;"m Binding BLK 3 each 22245144 | SWITCH COVER 29P 224-144
FUSE FUSEHOLDER D :WiringD 23493499 ® Remove Screws C. <X 22245145 | SWITCH COVER 32P 224-145
: ® Repeat for the left o 7616122000 | KEY SWITCH ASSY 32P LOWER (pcb 22925249)
12559409 §D6 630mA (100/117V) side panel. 7616123000 | KEY SWITCH ASSY 29P UPPER (pcb 22925248)
12559510 CEE-400mAT (220/240v) : 22135415 | KEY STOPPER A 213-415
12199552 UF0005-02 (Fuse Holder) FLOPPY DISK SYSTEM @ [ 22135416 KEY STOPPER B 213-416 »
22373539 SYSTEM DISK (Set of 5 pcs) 2. (Fig.2%M)
. . - . 8. 420N . | 22135417 KEY STOPPER C 213-417
HOLDER 12379535 Floppy Disk Drive Unit FDD4261 ACK o HMR % LD TWVB ¥ ABAWRD 444, 3T 22035198 STARD A 203178
22193886 Jack ggégggg% ggg gz‘:ﬁign ' o G A HORAOES & 8 & 125> TR I, Side Panel (Right) 9 [ 22035129 | STAND B 203-129
22195889 MIDI Socket : AR SIS v — sy A CHEERTH D £F) 9 [ 22035132 | STAND C 203-132
22193875 FCD Cover (FIP Cover) 22013196 Floppy Disk Case . ffz Cmfgz D‘r’; ;W/ 7 . (Fig.2)
22193874 adial KEYBOARD ASSY o G FRICH 5 5 5 E® o
AC CORD, CORD SET 7617120000 Keyboard Assy Q @ ‘
13439801 P-VFF 2.5m (100V)
12369504 Cord Bush SR-4N-4  (100V) LC FILTER
22193885 Cord Holder (100V) 22445281 TFB-3 (FC=12.5kHz)
13439812F0 UC704-J01 (117V) 22445282 TFB-3 (FC=13.5kHz)
13439813F0 EC210-J06 (220V)
13439814F0 SC415-J06 (240V 3P, Australian) OTHERS _
13439846 BH~-301-J01 (240V 3P, England) 12199569 Locking Card Spacer KGLS-12R (Black)
’ 12359105 Rubber Foot
COVER 23273800 Bender Unit PB-17
e 22023748 FCD Cover (FIP Cover) 12439217 Relay NL6X-DC5V ‘
22023315 Connector Cover (25pin D-sub Connector) 12449266 Ferrite Beads Inductor BLO1RN!-A62 (EMI Filter)
22253126 Bender Shield Cover 13529140 EMI Filter DSS310-55B271M
— 22243150 Slidé Cover 13429523 IC Socket SM0-28-S6T
| 22245142 Mask (for adial) No Code Scale (Input Gain) ‘ . (Fig.3)
22023318 Jack Shield Cover 22123552 Angle
22123563 Shield Angle
12469139 Heat Sink 16PCl6
22463149 Heat Sink 246-149 (for 2SD844)
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2 3 4 5 G 7 B 89 10 11 12 13 14 18 18 17 18 19 20 21 &2 23 24 25 26 27 28 29 30 31 32 33 34 358 88 37 38 5838 40 449 42 43 44 45 48 47 48 49 S0 51 52 53 54 55 56 57 58 59 680 81 62 B3 684 65 66 687 B8 68 70
BLOCK DIAGRAM , | ' | |
- - - - - - - - - ~
[ ADDRESS ( 0123 ‘ N
. : ( ———1 a1,1c1 IC5 »
DATAB—15 DATAB—15 DATAB—15 - {MIXED VCA LPFS emPlAsIs —g/ro ) - N
DATA [ 1) %l ez ' Vo T | 3
5V
IC68 \I'“ 1C66 IC65 | | 1C63 J_ — ﬁv Qz,ic1 LPF4 ll’gg : _G(D @
_ ADDRESS ROM SRAM o\ 1c14 | [Tic1s | [ ic8 N 1657 vompem vorcE ) —— mXEDVCA euriasis| 1 -
REwT CPU L i { } = IC15 WAVE GATE ARRAY | DATA /| DAc I mux  —v| s V] 2 apm Y2 ~ /—C-YL}6 ! o <
Y, o < o - A |
! ADDRESS / 26,880MHz < MONITOR | " Mg(ig%% A LPF3 EMI'!"E%SIS —%I(o =@<§ g
IC4 IC13 T T cv2 & I a
. COMPARATOR S/H 7 CZ | f o<
f_' — IC9 e f:l 'Q4,IC2 ' =
E e DATAO-7 ] 1 DATAO{J} W.T. ADDRESS W.T. DATA CONTROL SIGNAL AUDIO ] MIXED VCA LPF2 EMPHASIS —g),’o JKE o
CV3 |
& WAVE TABLE ! ' ! > >
@ IC67 icea || IC62 IC16-1C39 DRAMx24 MogSor [ | swi | W
i 5 AIPADTF(‘S_ISS ROM SRAM | ON/OFF | a
s o DATA0-7 DATAO—7 ) A/DIN 3 Wi
' g ) ) A ) J } as,06,07 IC6 x3
> —__ ADDRESS ADDRESS ADDRESS e - J_ 1 ' RESET MIX AMP EO
g > DATAI-§ DATAI-8 N { @ . L CVDATA [ ) RAR1 IC10 v\ [ovos (.‘2 ) v %
§ DATA0-T V) < SATA N 1c45 e o NS e LaTcH [TTV]_DAc :> MUX &S/(H v/ % FoLD.AS =l . ,ﬂ g fD g‘.l’
< -, 54 L V| oRaw cs8 1C60 Ice9 CONTROL oﬁlgﬂzus ADDRESS (( : VOL CV X 7 N =z FHONE g
5 [ BANKSELECT IC74 IC46 Ic48 LEDBUS | | swscAN | | swBUs BUFFER | | BUFFER BUFFER ASGN Cv Q a
T 5 y = =~ 2
2 IC75 A \n[1ee | | FDC vbp ADRTERS I 2
ADDR1§§§/ ADDRESS | [— je— > ! g
. DIVIDER N DECODER | IC42 RAM ‘ < —N  Ic47 g
- c52 | N onav |- i . Ve e :
? 2 < L q 1 . z 5 g BUFFER BUFFER tnu_
N . IC59 i &= 1C50 <
%é 24MHz 1/O GATE t\‘/ (|:/0 E E 8MHz DIVIDER é g 2 - > T E
DECODER \J\ < a @ 2 LPF1 \ Qs J,@ 3%
~ ) ARRAY L/ IC49 e & & BUFFER ao
AsSSENER Ic71,72,73 Ic41 v i e
> o BUFFER BUFFER |  [14.3496MHz Ic3 Ic7 2
n e P— . ' BUFFER BUFFER X 5
o 1 i FONITOR ONJGEE] _ ———
“EE ) G | HOLD ASGN | 2/ REC TP r IC7 _I 2
Q3 ) [[1] [ O [ : 5 5 THaep aMp [ oo T S
MIDI RESET)| N l [ I J Tj |:' g i CYIPIEV I é
) - . . 1y L ]
s L] g g . k—@\l@— -] N6 ] N5} -
— | ] — Q ) i
- ; CV BUS 115V . 5 & % — JACK BOARD
= S 4,05 I ol O
& +7.5V ! MY 2 =
1c1 A 111 Qa6 — 7.5V
INVERTER 15V o r-—| CN1 e
IN | yOUT | {THRU Jdb iyl i ? +5.2V4 A+62V -
0 pZ= (AL) S7 5 SN2 ~ —— -15V ’ y
& L o I-_--l o il H Sl H e +_- 4P FLATCABLE J © - —{ CN10 T CN1 I I Cni2 | i °°°°°o°°°°°o°o°°°°°o°o°°°°°o°; ‘-_'i CN2 I | CN13 : - / =
v 3 e o o~ —! MONOCHROME g > ¢l |2 EAS =
EXT al = A 9 A I I DISK alla &l (9 2 ;
MIDI FLER 5 2 = = CONTROL RGB al 1S Bl |2 2 isv +5.2V =< '
%%2 CONTROLLERE/R & 5 3 L = 2 JELyF 88| Jgl 3 * +6:2v 2 VR1 VR3 JVR2
o rl I\ ri I\ (’| ! r'l l'w DISPLAY OUT r - { oN1 = cn2 jeef Cns CN2 - VOLUME ' REC !
CPU BOARD T_O [ T T }j 4 X SWBUS 0~7 LEVEL
it e . CONTROLLE
,{ ' ﬁ 162V \SWSCAN 04, r AR . \ BEND RANGE y
N—— ) [} [ -
MOD | SW —lm )
Al ' l@ bt & [:km LED < o1 I MATRIX | Qres) | VOLUME BOARD
rl i : ] 600kHz cu [ LATCH 8x5 POWER SUPPLY
) ] DRIVER . - .
Ne HI VOLT GEN v ) > z 2
E BENDER CONVERTER FIP |J
. ;-4 —.—/ U - \. - J - - p = FILTER 'FRY\VNE - E
BENDER Q- KEYBOARD DISK UNIT PANEL BOARD BOARD  t5amer POWER SUPPLY BOARD
i UNIT DIAL L
0 : \
AFT1, AFT2 y
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CIRCUIT DESCRIPTIONS 51 2% % BR

e Data From the Floppy Disk 0 7OvE—TARIDSDT 25 HAH
General B WAVE

The S-50 is a 16-voice sampling keyboard consisting of
the following major sections,

B Control Section
CPU 8095 (IC68) having a 16 bit data bus.
Controls the following function and the chips.

® Transfer of MID| messages

®\Wave Gate Array RF5C36

@ Keyboard Gate Array MB63H149

® Keyboard Assigner Gate Array MB63H149
® Floppy Disk Controller (FDC) WD1770

® VVideo Display Processor (VDP) TMS3556
o FIP CPU uPD7538A

M Waveform Storage Section
Manages storage of the sound in the 24 256k-bit DRAMs
through wave gate array RF5C36.

B System Operations

e Software
The internal ROM program contains the initial setup
and the basic subroutines. Figure 1 shows the program
flow diagram. The system program is to be loaded from
the disk.

W System Initialization Program Flow H
|
l Power-Up J
)

System Reset (on a H to L transition
at |/O gate pin 63)

!

] CPU Register Clear I

¥

| VCA OFF ]

r Wave Gate Array Initialization I

¥

] VDP Initialization

¥

CRT Clear

¥

L
f Title Display on CRT I
[

!

Program Memory Check l

!

I CPU Internal Initialization I
[ FDC Initialization ]
[}

System Load Prompt (“PLEASE
INSERT" display on CRT and FIP)

¥

System Load l

(Fig.1)

S—50it. 16Ff ZADF4TELH VT Y v F e
K= FCELEBBIZIROBEO TF o

W EER
X4 vCPUIRIEB809SMBEHINTHH, Tidmd
D% FIFL TV E T,
OMIDI # »-t— UOXZE
@V :—~7 45 —FTLA1RF5C36
®F—F— N THMF 5 —+TL4AMB63H149
eFDC(Z7uyb—:F 422 avbu—3]
WD1770
OVDP [ bEFH: - F4 27 LA« Foty ¥ )
TMS3556
®eFIPHCPU rPD7538A

WRFZECIE SR

Yr—7 A~ FFLARF5C36iCLb, AFFD
W7 —42%2256KEy PODRAM2 4 #iciiEs
BT E T,

sl
| DEEIN i
@ J7hITFIZDWNT

VAT ALVT MU 2 TRT 4 R7IE O MR HE
NE 9o AEROMAIIIZ, ¥ AT LDOFHIHEE 70
77 LROEBH T —F VEBBMSNTOE T
ROM®DY A7 ¥R ET v /5 L0OWN % Fig. 1
IWRLZE 9

[ROMASY 25 LAERBE 7055 LOHHE|
|
[ EIFON |

)

SZF LYY NI/0 F—pT LA

63&EHSUt YR ILR)

)

| CPULY245U7 |

Y

[ VCA OFF |

¥

[ 92—7 = b7Le1=2451Z ]

| VDPL=Sx 54X B

| CRTIUT |
¥
| CRTAIMLER Fig. ]
Y
| TRISLAEIF 1v7 |
¥
| CPURER( =S v 51X |
)
FDCI=3+ 51X ]
v
YAFLO—T1 7 EH.CRT.FIPIC
“PLEASE INSERT 2% Fig.

¥

[ Y25 LO—K

FDC
O IC74 | 8bit
WwD1770

FD

< 16 bit

1C62.63

SRAM

CPU

i. > GATE ARRAY
'|C68 8 bit IC15
i8095 RF5C36

k 12 bit

IC16-—-39
DRAM

CPU BOARD (Fig.2)

The waveform data are writen into DRAMs (ICs 16 —
39) while the system program and parameters are into
SRAMs (ICs 62 and 63).

o Input Sampling Signal (REC Mode)

BT — 21z, DRAM(IC16~39)~, ¥ RF 4
Tu s aREFEFOMODIT A—-FIFSRAM(IC
62, 63)~fMahEdo

e ANEENY T J(RECES)

cPU V' gon WAVE —J\ DAC
IC68 GATE ARRAY 160t ) 1c14 > QUTPUT
i8095 [— RF5C36 = / MD6209
p= IN
iﬁ IC4
— — — — _ /
~N VT +H————=C INPUT
CPU (for FIP) | DRAM COMPARATOR
ICI |
kPD7538A013 | | VoP VRAM
PANEL BOARD | :{) IC46 :> 1C45
TMS3556 IC47 CPU BOARD (Fig.3)

The A/D converter consisting of gate array {(IC15), D/A
converter (IC14) and comparator (IC4) converts the
input signal into a digital data using the successive
approximation method and stores the data into
DRAMs (ICs 16 — 39).

The CPU monitors the input level in the IC15 and
sends it to VRAMs (ICs 45 and 47) and FIP CPU (IC1)
for use as level meter data.

eWaveform Reproduction

CPU WAVE

—\| GATE ARRAY ,
.lC68 8 bit IC15 16 bit
i8095 RF5C36

12 bit )

IC16-39
DRAM

The CPU (IC63) sends the gate array (IC15) the infor-
mation containing Note, Envelope, Loop concerning a
sound to be played.

The gate array (IC15), upon receiving the data, reads
the corresponding 12-bit wave data from DRAMs, pro-
cesses the data with the envelope data to generate a 16-
bit data and passes it onto the next stage, DAC (IC14).

Ur—T75—Fr7L4(IC15), DAY IN—
2(1C14), av»Xr—4(1C4) THRRHLE
BOA/ DavN—2 2R LTVET. ASMEFTE
CDOA/DAYN—=RRLEOT 4 ¥ ENT — RICEH
&h, DRAM(IC16~39)~#&fMahE T,
CPU(IC68) iR INPUT L~ 2B, VRAM
(1C45, 47)ROFIPHCPU(ICL) kL~
WA—=BDTF— 2 2R LE T

o kB4 (PLAYES)
DAC
IC14 OUTPUT
MD6209
CPU BOARD

(Flg.4)

CPU(IC68)3Yz—T#—+T7LA(IC15)
WWNOTE'B#,. ENVELOPE, LOOPO&IEHMH %%
h %7,

V=74~ T LA (ICLE)RBTECDT — 2% %)
L2 &, DRAMASM1 2 bit 7—4%% ENVELOPE {&
EDFEHEITL O 1 6 bit F—FIKEHBL, DAC(IC
14)~#*Eb¥ 9,
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eMultiplexer and S/H OvINFTLIY S/HERE
f'SjH'\
IC5,7 VOICE 0
WAVE IC13 VOICE 0} 0
GATE ARRAY [ \| PAC MUX = ! T otrur
IC15 16 bit IC14 IC8 i : o o
! VOICE 7 8 ! VOICE7
RF5C36 MD6209| IV | 4051 YRR T X8 |
B 7 ___. J
VOICE SELECT
CPU BOARD (Fig.b)

The DAC (IC14) splits 16 voices into 8 groups and
outputs a set of 2 voices one by one in a timesharing
fashion. Being a current producing type, its outputs are
converted to voltage through I/V converter (IC13).
The NUX (IC3) routes each 2-voice to the correct
channel’s S/H circuit. Shown below is the timing dia-
gram of the MUX.

DAC(IC14)ik, 16FK4 2% 8HiTHF, 2+
ARAT2% vy 7 ALTHRAGEITHILET. COH
JIRERBTHEID, 1/ Vars—2(1C13)
TEREMTEBIN 3,

MUX (IC8) i3, LOBIEIES %2 SHIcEHOMEL,
S/ H[EEE~X0 7%

MUX D 24 3 v F »—+ % Fig, 6 GRL %7

ST I I A A |
0T 2 3 4 5 6 7
|
—_ |
Pin11 A : |
! |
i -
Pin10 B ! !
SN —
Pin9 C ! !
| | N
.
s e SOOOO0O000
Pin 13 OUT X0 — (Fig.G)
. )
BDisk Read/Write e LY T
= Serial Data
RD ,
FDC ypl_Serial Data
IC74 WG
WD1770 WOTORON | FDD
CPU
1/0 3.5inch
GATE ARRAY READY
IC52 )
uPD65006-017 (Fig.7)

On a read or write command from the CPU, the FDC
pulls MOTOR ON low to let the FDD (Fioppy Disk
Drive) starts the motor. When the motor running has
reached stable condition, the FDD signals the CPU
through 1/0 gate with a low READY. The low READY
allows the CPU to issue a command which enables read-
ing or writing to/from the disk.

In the read mode the FDC reads data from FDD in serial
format and sends it to the CPU in parallel 8 bits.

In the write mode the FDC first pulls and keeps WG high
and then places a data on WD line.

FDCECPUMBLY—FXZF4 bavy FERT 3
&, FDD( 7w ¥—F4RIFF47 )ik T
MOTOR ON{E5 %% 0 FDDme— 42— %2 MiEs €
To

FDDit = — £ —DEEBEEST 5L, CPUKLREADY
EE%21 /07— FTLAR2ALTREDE T

CPUW READYE5%2 %) & 5 & 5iHrAH XizHESIA
HEERBRIAS € E T,

J)— N, FDCRRDMTLOFDDOLDY YT
F—42%5%FE D CPURESELE T,

$72, A4 FEFDCI3WGIEE %2 High L~niclL,

WD F2BLTCF—~2%2FDDICEIAAE T,

AL)

WD1770 BLOCK DIAGRAM

DATA OUT
BUFFERS
i —— (Fia)
DATA COMMAND SECTOR —1 TRACK STATUS
REG REG REG REG REG
RD
|
"!,,
'W [SEPARATOR
wo
ORQ WG
INTRQ WPRT
NR 1P
——e— ]
— & ] . TROO
R/W COMPUTER PLA DISK
INTERFACE CONTROL CONTROL CONTROL INTERFACE STEP
—Bo___,| CONTROL (240x19) CONTROL |—RIRC.
A1 MOTOR ON
CLK{8 MHz)
DDEN
FDC Pin Description (Table 1)
PIN
NUMBER MNEMONIC SIGNAL NAME 1/0 DESCRIPTION
1 s CHIP SELECT | A logic low on this input selects the chip and enables Host communication
with the device.
Low LevelCCPUEMAI2 =7 —¥a HAIBEICEYVET,

2 R/W READ/WRITE | A logic high on this input controls the placement of data on the DO-D7
lines from a selected register. While a logic low causes a write operation to
a selected register.
=K1 7LDEEE High Level TMh-H 1 7ILDEEIE Low Level (LT,

3.4 AO, A1 ADDRESS 0, 1 | These two inputs select a register to Read/Write data:

RISTRE LI ZD2DDANCEH>TI—R T T b H 17V EH1HHFDCAER
DLI2A2ERIRLET,
CS A1 A0 R/W=1 R/W=0
o 0 0 Status Reg Command Reg
G O 1 Track Reg Track Reg
o 1 0 Sector Reg Sector Reg
0 1 1 Data Reg Data Reg

5—12 DALO-DAL7 DATA ACCESS LINES /0 Eight-bit bi-directional bus used for transfer of data, control, or status. This

0 THROUGH 7 bus is enabled by CS and R/W. Each line will drive one TTL load.

8 btDF—Z - NAT F—2DRNEN(ERENET,

13 MR MASTER RESET A logic low pulse on this line resets the device and initializes the Status
Register (internal pull-up).

Low LevelC FDCEUtyRLET .

14 GND GROUND Ground. BEJZRIZIERLET,

15 Vce POWER SUPPLY | +5V 5% power supply input.  +5VEIRICHESLET,

16 STEPP STEP [e) The Step output contains a pulse for each step of the drive's R/W head.
FART RS TNy REBD T DIV REEYET

17 DIRC DIRECTION O The Direction output is high when stepping in towards the center of the
diskette, and low when stepping out.

FA4RT KFLTDHAyREHIgh LevelTF ¢ X7 DAMAIN Low LevelTF 12T D4
BINZF v TEEBI- D HEERELET,

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

8 MHz +0.1% 50%F2—F 1Y A7 DOy EAHLET

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

FART RS TWOT— 2R HET,

20 MO MOTOR ON 0 This active high output turnsyon the motor
FART RSATDE—2EHBLES,

21 WG WRITE GATE o] This output is made valid prior to writing on the disk.

FARY F—REBEALEEIC High Level ICHVET,

22 WD WRITE DATA FM or MFM clock and data pulses are placed on this line to be written on
the diskette.

F=BETART KT TNENET,

23 TROO TRACK 00 | This active low input informs the WD1770-00 that the drive’'s R/W heads
are positioned over Track zero (internal pull-up).

Sy d SIEBEZIET, Low Level DEEF ARV RSATDAYRDFARTDE
LML BLET,

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

12 F U XEBEBIET INESETF( AP AET BIEICFART KA TS
ESNTEET,

25 WPRT WRITE PROTECT | This input is sampled whenever a Write Command is received. A logic low on
this line will prevent any Write Command from executing (internal pull-up)
SAM-TAFIMEEESIET IDESR TRV TOAF I D >T VS
ERICTF AR RS THORESNTEET,

26 DDEN DOUBLE DENSITY | This input pin selects either single (FM) or double (MFM) density.

ENABLE When DDEN=0, double density is selected (internal pull-up).
High Level THZAE(FM)IZ, Low Level TRETE (MFMICEREEIET,

27 DRQ DATA REQUEST o) This active high output indicates that the Data Register is full (on a Read)
or empty (on a Write) operation.

ZOHADIIE EHPUTTF =R LIRED—RDEZR TV FIrDEEIT LT T«
THBIEECPUICHISEET,

28 INTRQ INTERRUPT REQUEST (e} This active high output is set at the completion of any command or reset
at a read of the Status Register.

COHDDIE LT ATROEITIRTECPUILHISEETY,
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l Video Display Processor
(VDP) TMS-3556

BVOPEFH#-F4 R A-70tvY
TMS3556

/[cHARAC.
CPU BOARD / TER|
[ ] / DATA
7/
/
R
ROM CPU vDP VRAM BIT MAP
1C64 IC74 1C45 DATA 320x210 dot
1C65 1C68 1C47
T 1bit 1 dot
CRT (Fig.9)

The figure 9 below shows the block diagram of the VDP,
IC74 and associated circuits. The VDP operates either of
TEXT and BIT MAP modes.

e Text Mode

In the text mode the CPU sends the VDP a character
code and the coordinates of the character on the
screen. The VDP fetches the character pattern data
from the VRAM character area and displays the
character in a 10 by 8 dot matrix on the 21 row by 40
character screen.

oBit Map Mode

The VRAM bit map area is divided into three portions,
each corresponds to color R, G, or B of 320 by 210
dot matrix on the screen. When in this mode, the CPU
writes image data into the bit map area. The VDP dis-
plays pixel by pixel with specified color.

VDP Pin Description (Table 2)

VDPOREW 7wy /K% Fig, 9 WRLE 9o
VD PXRD2FEEDE— FTHIELTVE T

o F ¥ AME-F
CPUDLENT BEERT— 4 & FT— F2RITR
5L, VRAMAEOF v+ 7 7 2BBh o, % 774
NE =R, FARAAL LHTX 2 LITTHERL T

oLy kv TE—R
FHE%Z, R, G, B3oyr— MeHEL, 1 ¥ —F
(320X210Fy )Ml Fy P2VRAMALE »
Feo EBOLEy PEHIGIRTERLE T, L1
o> TCPUMBVRAMDE y b=y 7 40K ~NEEF —
2 2EXACBICLO, Fy MEREBEERELIEES
5749 0%k, FLLEBTEE T

SIGNAL | PIN SIGNAL | PIN
NAME NO. I/0 DESCRIPTION NAME NO. I1/0 DESCRIPTION
Power Supply: +5.2V CPU-VDP Data Bus
VGG 1 I +5. 2VEE MP3 |40 | I/0 | CoyyDPE—4./8%
CPU-VDP Data Bus CPU-VDP Data Bus
MP4 2 | T/0 | Cpy-vDPF—%-1x MP2 |39 | T/0 | cpyyvppr—g./ix
CPU-VDP Data Bus CPU~-VDP Data Bus
MP5 3 |1/0 CPU-VDPF—4 /5% MP1 38 | I/0 CPU-VDPF—% /5%
CPU-~VDP Data Bus CPU-VDP Data Bus (MSB)
MP6 4 | T/0 | Cpy-vDPF—g./3% MPO |37 | T/0 | Cpiyyppr—s./5R(MSB)
CPU-VDP Data Bus (LSB) Composite Sync
MP7 5 | T/0 1 Cpy-vDPF—4-/5(LSB) SeM 136 | O DRSS MABES N
Column Address Strobe B
CAS | 6 | O | o5, prx-zpO—JiES B3 | ° | seEswy
Row Address Strobe G
RAS | 7| O | go.pkLx-zho-JiES 6 3% | % | omsmn
Memory Write R
R 8 | 0 | sxy-sqrER R3]0 | emswy
O 9 o Memory Output Enable 1 32 0 Display Mode Select
AEY - TINT b AZ—TIES FRE-—FWEBAES
Not used Horizontal Sync
HIZ [ 10 | 0 | pOF USS SLL |31 [ 1/0 ] rmmzs At
CPU-VDP Write Vertical Sync
RM | 1L T | CpyvopsqMER SCT 130 | 1/0 | semmEsAm
HMP 12 1 Fﬁgbzsh?d_{,_s\;;é%f;yg?;o +5.2V 0BS 29 0 Time Base Cloclf Xtal
DMA 10" * Xtal = B L N=R BRI TRIREF
ops |13 | o crock Arat OBE |28 | I S ORIV 1))
(Memory Access Timing)
AR TR BRI TRIREF VDP Access Coutrol
ODE 14 t 1Ein F(DMAYO YY) E2 7 t VDP-7/+Z- 2L hO—ILES
VDP Ready VDP Access Control
READY |15 | O | vopLzsfa2 EL 126 | T | yoppybz-aba—fEs
VDP-Memory Address/Data Bus (LSB) VDP-Memory Address/Data Bus (MSB)
D7 |16 [ T/0 | ypp sy pRLA/F— 5 /SR(LSB) DO 125 [ T/O 1 \pp gy pRLR/F—5/SX(MSB)
VDP-Memory Address/Data Bus VDP-Memory Address/Data Bus
D6 117 | T/0)  vopxwy.pkLa/F—gusx DL |24 | T/0 | yppo s PRLR /750152
VDP-Memory Address/Data Bus VDP-Memory Address/Data Bus
D5 18 1/0 VDP-XE FRLA/F—5+INR b2 23 /0 VDP-XE) TRUR/TF=HI\Z
VDP-Memory Address/Data Bus Power Supply: +3V
D4 19 | 1/0 VDPAEY FRLR /55015 % VDD 22 1 FIVEE
VDP-Memory Address/Data Bus GND
b3 20 [ I/0 | yopxEy pRLR/F—51R vss |2l I GND

mpo—7—————))

VDP TMS3556 BLOCK DIAGRAM (Fig.10)

ODE oDs
T {F:‘J> DO-D7

CONTROL UNIT

|

]
>
ol

0
2
2

]
=

El———»f
E2——
AWM

R i

o

Il

I
N

B | — 2
<«—>» TIME BASE :() DECODER "g
[ |

OBE l LOBS

/0 Gate Array uPD65006-017 (IC52)

Figure 11 shows an internal block diagram of the Gate
Array. The controller generates various control signals
which determine the operational timings of most of the
system stages.

The uPD65006-017, in addition to many 1/0 parts, has
the ports for interfacing with a-dial and EXT controller.

o EXT CONTROLLER Socket

This socket enables communications with a digitizer (e.g.
DT-100) in synchronous serial format. The pin assign-
ment is as shown below.

WI/O 5— 7 L 4 «PD65006-017(1C52)
AEE 7o v 2 W% Fig, 111K LETo
K=t ROEay e —-FZ2NEHELTHHEFEa L b
U —WEEDFELE, WEA PALRET 4P 24 DA
E—T 24 ZAOERENZLET o

o 7124 Y¥ [EXT CONTROLLER] Ri#F
F 424 (DT—100 ) ERPERD > ) Tufeiks
25 1 HDWT T,
BB UETFHAEIC OV CTTable 3RV £

EXT CONTROLLER Pin Description (Table 3)
PIN NUMBER| SYMBOL | SIGNAL NAME /0 FUNCTION
wTES | £ 5 8§ 5 % # B
Senses input on the digitizer pad.
1 MXx 0 -
SNSE U Danansess
> M 1 EOC | Indicates the end of an A/D conversion cycle
(End of Conversion) A/DEBRORTIES
Serial data,
3 Mx 2 Sl .
b lsurns-s
A low on this input is signaling that the stylus(switch)
4 MX 3 SW | is on.
2R 5 ZANDSW A HIESHONICT BELowl~NILIZED,
+5.2V power supply
5 5.2V +5.2V -
+ FiR+5.2V
Clock input.
6 Mx 4
ek ° lonysan
Serial data
Mx SO
K ° O |surnz—s
— A low CS ebables communication with the digitizer.
MX
& 6 cs O oWl ABHIAa S~ 2 HRAAET
9 GND GND GﬁD .
J7K

uPD65006-017 1/0 GATE ARRAY BLOCK DIAGRAM (Fig.11)
¥ = b
- 2 2 - o~ o-~am T W ©
g 3 3 73 258 2 g £
J—— LT
’ \
aad ] > 5UT }
ADDRESS AB L TN
e/ | L B5E% msTs| PARALLEL = . \
: ADDRESS »  /SERIAL __,| LATCH 4 bit ix';é/: L1A'lI)'I(;H '
H DECODER LOGIC BUFFER |
TS ———» TS CONVERTER r /BUFFE BUFFER !
! > DIR '
! é"", | bit ‘ N :
. AN e 0w ]2 v
1 — !
! 8 bit |
]
o /—N 3 '
)
8 bit [}
D7 { :
: l 1ul t
| I
A0 : . DISK :
BHE — ouT 8 bit N bit [ bit 8 bit :
ALE—]} L \/ 0-3 0-3 L '
WR ; 8095 8 bit — LATCH > L8 ?-AbiTtCH :
all it — 4 bit 4 bit
RD— > — . I
i /BUFFER BUFFER BUFFER MSB 4 bit
e |' LOGIC BUFFER :
PWM ———— !
VRDY-—'r——> - :
CLOCK——:—- RST |
' i
‘ [
N 1 1 o
\J
- > |2 - aa < @1 < m 8200 > v oo - w o -
w 1O lc W J > > <40 uw o = w v
E‘LIQ‘!E}; Egrec=sg egr- £3za 2243
| oo
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CHANGE INFORMATION

EERM

IMPORTANT
The following modifications are mandatory. If any
change has not been on a given unit, it must be imple-
mented.
BFUSE
©100V VERSION ONLY
EFF. SN 700750—-UP
F1:SD-6 630mA (12559409)

CPU BOARD
@ Add resistor 100S2 to RGB terminals (Fig. A)
EFF. SN 711650 — UP
To avoid accidental shorts of power supply if
connected to an unspecified cable.
e Add diode, R and C to VSYNC circuit. (Fig. B)
EFF. SN 768700 — UP
For positive sync between S-50 and CRT shorten
VSYNC pulse width from 1.3ms to 0.3ms.
CAUTION:
The following S.Numbered products have been
retrofitted insufficiently with a 68k resistor, get-
ting 0.5ms pulse, Change the resistor to 47k as
required.
SN 711950—-712199
SN 712250-712799
SN 712900-768699

R21 — 24 : 10 K2 to 1 K2
Improve S/N ratio at A/D converter input.

0V against O setting.)

® Changing the values of CPU A/D input resistors (Fig. C) .

(Aftertouch CV occasionally does not fall down to

5E
BHEEOCEAIIEERS 2HEAL, TLOEEISEBEIN
TOEL2HERTTIV,
REROBE IR, ABRHOEEZLTIT>TTaEW,
BtEa—X
o 100VTIRD A IEXE
Efp HE700750 LI
F1:SD—6 630mA (12559409)

BECPUKR—F
o RGB! FiE#100Q:8 N Fig.A
i BE711650 L
B IEEN T — T BRI 2 BIREEN 1R

O VSYNCOH /SN AN EIRR. OV T Y . 514—

ki&mn) Fig.B
1.3ms—0.3ms EHi HE768700LEF
FE: ME7T11950-712199
712250-712799
712900—768699
OBEE, TTIEN, I F U, £ 4 — s
BIEER T UL, EHEH68KN0, (VSYNC
2L ZM8 0.5 ms ICAE ) DIz, Lk 4 7KQIC
%{ﬁbf?éb\o

B —%CRT ORI LELIE

®CPU A/D AHEBOEMIEEE Fig.C
R21—24:10KQ— 1KQ

S BET25750 LU

B A/ DEEBOS / NKE
[(77484—=29 FOCVHBOVETTHHH X
BEVEANH O, CABRERIMIDI
REEF— 2 BRE 54 b, ]

BCPU BOARD
® Add a capacitor to WAVE GATE ARRAY CLOCK
GENERATOR (Fig. D)
EFF.SN 711650 — UP
For more stable oscillation.

e Change S/H capacitor C12 0.01uF to 0.01uF
EFF. SN 711650 — UP
To improve S/N ratio.

IJACK BOARD
oChange
Cb5 — C58 : Mylar 0.001 uF to Ceramic 470pF
C54 : Mylar 0.0022 uF to Ceramic 470pF
C53 : Ceramic 100pF to Ceramic 22pF
EFF. SN 700655 — UP (100V version)
700750 — UP  (117V version)
701605 — UP {220V version)
701625 — UP (240VE version)

BMCPUK—F

® WAVE GATE ARRAY 70y 782ar743Em Fig.D

i BET11650 LUK
L RIRDOEEAL

® S/H EIREEI/ T ¥ (C12)EREE
FEE BEFE7T11650LE
<47 00014£F—>~<=414350014F
BH S/HOMLE

BvyvHR—K
OIVTFU/HEMEE
£ K100V 700655 LI
117V 700750 L%
220V 701605 K
240VE 701625 LIk
240VA 701635 Rk

701635 — UP {240V A version)
To improve S/N ratio.

C55—C58.<%4 % 00014F —%731y527470pF
C54:=14 7 000224F—>%7 3y 27470pF
C53:%731vy72 100pF —+t73ivs 22pF

EH: S/HoMAE

e Add resistors to headphone jack (Fig. E)

EFF. SN 723750 — UP
To minimize distortion.

® Change

EFF. SN 723750 — UP

C1,C2,C13,C14,C25

C26, C33, C34, C63, C69 | — Change to jumper wire

R80, R81

C35, C36, C82, C83

R57, R58, R67, R68 33 K& to 15 K2

C27,C28, C37,C38 Ceramic 100pF to 47pF
R84 : 4.7 KQ to22 KQ

To improve S/N ratio.

Ceramic 330pF to 470pF

oy RE vy 7 R119:2200:8 hn Fig. E
EHE WFK723750 LI
B~y F B HoERIE

SR RVIAVT VY EMEE
Eis #E 7237500
Cc1,C2,C13,C14,C25
C26,C33,C34,C63,C69 | —HIg, Vv v/ >—fHEA
R80,R81
C35,C36,C82,C83. 731y 7330pF—+&71v7470pF
R57 ,R58 ,R67,R68: 33KO— 15K
C27,C28,C37,C38.%7¥v7 10pF—+%t73v7 47pF

R84: 47KO0— 2 2K()

Bl S/HMOME

(Fig.A)
T§ }
z N
{CV DATA LATCH CS *
—( MONITOR ON/OFF )
— HOLD )
SCK
8
|_YKF51.5001
7 6 /
3 1 ’]'t k
5 ) YKB11-0252
! (o]
”
: ~3
RGB A\
MONOCHROME
CPU BOARD DISPLAY OUT ——]
(Fig.B)
I;;ap wo—12loos e v
D9 - ol_________o_———_—
Ne—2Yoss g sl
§. © o « ; z’ >$ >8 2 § éf ] o, T S
3 O | E{J{ﬂ 5 T = T
S D) )
> e |
’ a
2z L45 ;Aggaon ak
?Z%‘F{ §J702MF T 3 2‘ NOTE
20 a7 RA2-6,
25C1815-GR X2 D1-6 ¢
1 14.3496MHz B1 _5"
.'l 4
C5‘I
HCo4
1 %5‘:’3’ W?eéog 3T 380 o Leos
A AN A RE6 I y
Filter i Ny ‘\il \\ 220 4
DSS-568271Mx5 D ;%j ! “,,l; i3] =N 85
' CPU BOARD
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" ay " LT
ROM AND SYSTEM DISC N=aVERE—-FICOVT KEYBOARD SWITCH ASSY 7616123000 (pch 22925248 00)
VERSION DISPLAY EE:
. — —_ pon 7V7<\ -I;i!:ji -_REC _l:[!!:l --UD . 10111213 14 »
This procedure is applicable only to Disk Version 1.0. VAT LT 4RI EDTX Ver, 1.00 LHIRIE N [FLa¥ ][EDIT DISK IS eeamsnq 1_9 ‘LL__A_/" =Roland .
: ~ 5 - ; Y25 11 MASTER - —r
TOTE . THBHE LOT 4 A HMEN TR B Y RF 4 12 ASSIGM ¥* J Jd00 | I J
abel Ver. 1.0 on a system disk represents software o e e s 13 TRIG.PLAY Sk
versions 1.00 to 1.09. Of these versions, Ver. 1.00 does 7R7 7 sN=Pa i3, Ver. 10045 Ver, 1.06 Ak Fk
not contain program for this mode. ETOVWTNOTYT. (H6 241 HHE ) COR MASTER
System disk labelled Ver. 2.0 does not run Version Dis- Ver. 1.00 @ AT~ FAH #—FLTH O 8o T
(Fig. C) " vbu play routine in the way described here. Contact local ) ' i R
J' adlans ano IC 68 ~__Roland service facilities for the procedure. - 72y Ver. 2.0 OJJ\J:O)*{ Z T LT 4 A7 DA, B / -
i8095-90 1. Connect the CRT to the unit. - Ve A —BBRE 572 BUR O 3ET 34512 5 BHsT MI25 ROM. Wer. X.XX OO0 AApMD .
2. Turn the CRT and the unit on
’ : EEH Ao - AN
CPU HE:[’;sf-— 3. Load a system disk labelled Ver. 1.0. X . . $-50 S¥S. Ver. X.XX 00 e
i 10 4, Press FUNC, P1 and SHIFT in that order. Ver. 200 A BIZ DWW THY —ERS vV Tz A — 3 We Design the Future
Haxomr2.1 pwmpasf3 {(Menu 11 “MASTER" selected.) v, ZRULTT &,
A - 5. Press 1 and thlen ENTER. AE—FeAORHREOYRTF LT A RID VAT LTS :
: |33 : The CRT will show the version number of currently 21314 8
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. A C3 |R12{ Q1 |R17|R11|R14| C5 [R13 |R15 (R18| C6 |R16 IC13E1>L R9 | C9 sr%’a'r R30 | !
| i, N
| B C4 |R24 | Q2 |R19 |R22|R27 | C8 |R23 |R21 |R25| C7 |R20 |C1bED— Ri10|C10 SH%-EHT R29
cvo ] N . ' 2 '
cvi 2151 Bl C C76 |R33 | Q3 | R39 | R36 R34 | C15 [R35 | R37 |[R40 |C16 |R38 ICZaED_ R31|C21 semt% R49
cv2 the C:E
cv3 10116 o} JK8 . 8 7
e ZSA798GH|7 < D C75|R46 | Q4 | R41|R44 |R48 | C18 | R45 | R43 {R47 |C17 | R42 ICZbED— R32 | C22 |&+4 | R50
15K \ 100 ISHOR |
” .
c3 N c38 ’
g | Be | G & e
= RY 1= - e B il il B —- - — - T ° .
- RE TR n.s' S350 How oy 2‘3 ’— '
o 22k fc = 13.5KHz o 33 R0 L W
o 1} a 5 6 s 160
N2 15K I I 3 A LPF5 C32 | R64 s?gg_[ R66 | C36 | R68 IC5b__;D_ R70 | C38 ,;fos C59 | R95 | €65 | R91
10— 10[ VOICE3 R4 . A 1a 1 [ 2| e fos 0 g
[o}— o] voices o R s —0 i ' o g NG > S0,
51 T vorces a3t st Lo (R %J_ 2 ‘ B LPF4 |31 |R63 | €35 Re5 | c35 | RE7 ICSaZD_ R69 | €37 | 1 C60 | R96 | €56 | R94
2 [+ 7 voicE4 " AN mKE ik 14 s 4700 JK6 Z %
2 Z
Z ol . , ) 6 , 2 180
S 6—— 6] voicE2 2 o« 2
g 5 1 T vorce s 18K ) // I [ LPF3 C24 | R54 3?0297 R56 [ CB2 |R58 [IC4b _5 R60 | C28 20 C61 | RS7 | C57 [RI3
S /
4—4| VOICE1 A1 220
S Bl 5 VOICE 7 N = s . /! i A0 —
1 2T AN A } / not :A\/F D LPF2 | C23|R53 | €25 RSS | CB3 | R57 |c4a£1>— R59 [C27 €62 | R98 | C58 | R92
Rl JKS
1 —{1] _moniToR —1bv /
R118 / Vad a
15K A / . .
B T o= N
[ 7 ]
D A |
4
e m e — LLL L _____ 5
/
/ .
/ ) 7 ICs and DC Supply Decouplings
/
B /
| ) RELAY SW_ /, | ic |ic1]ic2 |ic3 |ica fics [ice {ic7
NL6X- DC5V / Bt
| 4 y Ra |R28|R51|R109|R62 |R72 |\, | RO9
ooy a0
n csa o—0 , RS0 | o5 Ca |C12|C20|c77 | C30|cCd0 |cas |ce4
FSoone 22p S| gRes
1} 12 Rs | C11{C19[C78 | C29 {C39 | C49 |C65
85
s co |R26|Rs2 [R110| Ret |R71 |78 Jatos
=
7\\/ 5
Q6 : 25C2878A 1= X 2
N 68K 63> 44
Q7 : 25D667C s S o
ighe £ 4
RB6
:’K i TFB3 Terminal connection hottom view
I C51
o O+ T—® | G4-TWI-® | @1~ WI—@—2"
6 .
[2|— 2| cv2 — TN L 4 )
a Il—3[ o1 — @ cis | B2 O—v » N ® @® " (@ |
« ry oo AIDIN A ane| 220 w N
S s 5| AsSG AA ASGN AA P K10 F .
2 5 15 SGN 22K ms = @
=) 6—{6| HOLD AAA HOLD AAA al z
8 [7}—{7| asencv AAAA ASGN CV AAAA :i"flss%
[s—e| vorov o ” ! I I
919 | AFTcv
X - —
ASGN CV AAAA ! BENDER UNIT 232738000
52y VR ASGN veascn N 1 .
f K1 BCLK THEL D o
" Bz ’ © Bend Com 2 |ORG E =
7 & BCLK Fl Ry Sue o
BenaCT __J4|2ANT4) @5 L
< o LFOSW sPEV ST 2
o GRN o
4 < a LFO SWGND| 6 |- SRNTg
a I 1| +52v £
= [2] 2| penp 8
g S [3—3] v ASGH a R112 2
8B N DTC114ES ot Z
a. 5——5 A GND w
(5] — —_— a
6 |—{6] AGND. = +5.2V
CN3 “ k2 g
C73 o
0.001
NOTE l
1IC1-7 : M5220L
D1—-4 :18S-133 JACK JACK
l= BOARD | |BOARD )
ol css i DTC114ES s . 1[2]a]a] [3]2]4 .
o 2° ° <
D2 | 3 <
= =
rus . arte R102 63 fc = 12.5KHz J- 3 sTel718Tal3T2]
7 1K WA it JK3
5,3" " AFTCV R101 3_7070, g z & \
4K | g a ©) 5|5
] 2 Fla
l 5], 78>7 [} zlalz1gl 1el215
. B3 MNEAEEE A
' +|lo{>|>|1Z|0|cic
Cr0 J
R106 ég/ls
X (A |
T4oR ééa R107 JK4 ::5. |
52V P 470K 2 | "2
;_ R103 33K
€69
. e | e . |
REC TP & e 1 Vi
e [ ] # 7a [, 10KB
VOLUME CONTROLLER REC LEVEL
« BEND RANGE
o
2lelZ| |alolG
\ $7j8ee] |9 JACK BOARD 7617109000 VOLUME BOARD 761710800
5, 5 - —
— - — —
12 1213]4] |3]2]1 W,
[[1]e]] '
z
s[e[7[8[4]3]2]1
by VOLUME BOARD - v
g CN1
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E 4 # v E 2 g e £ ) i Gl £ i o o 3 g i 3 i # 5% o A Y A 2 i e 4 8% Wy gy
! & & 4 s B 7 & 8 10 N 13 14 15 8 17 18 19 20 21 22 23 24 e 38 39
CPU BOARD CPU BOARD CPU BOARD
CN10 CN11 CN12
10[o[s[7[e[s[a]a]2]1 ofs[7]s[5]a]a]2 [ 8[7]6[s]4a[3]2]1
10(9 |8 6(5(41312(1 9(8|7[6|5|4]|3[2]1 — — 8l7(6|5[4(3[2]1
= ] ) j
( R 5 2122z 8l2lalalalala|s|a
HEIEIEIEEIETE = <|<| << EEIEIEEEIEE
pr D @D @onoon s S| 8 QlO101019 FHEFERERREER
a AREEEEEERE Slalxl |212|212|2 zizlz|z|z/z(z|3
» 51318|8)5|8|5)5 ¢)5 HEEEEEEE z|3/33/5/3/3]3
+5.2V
l \
R14 éms R12
27K Sa.7k S47K
= +b.2V
g y% 8| +PAGE| —PAGE UP; DOWN| RIGHT| LEFT 9
. swseant YN AN AN NP NN N
| N U N N N N V I
" | 0 6 7 2 5 3 4 1
| | SWSCANO /TN N N N N N D N
] l A\ Y IV N N> N > GV
A PLAY| AUX ENT| DIS REC| FUNC| MIDI| EDIT
@ 3 SR8 SR SRI0 SRIT c3 c6 SW SCAN 2 C\ C\ C) é) P AN A N b
;‘,“,‘o ;‘250 b ?go 2R270 B 355 S50 s% X1: CSB600P riﬁi_O“ D9: 0529.1Z L/ U N WV GV L/
B wl 1 % * ] s paTCH] SHIFT
150F R2 D9 8'41 o1 SWSCAN 3 Y /M
U T Ul Gl b Gl 44 [1H .._«%'éa ii Ne i N N
gﬁgﬁ” D2 |pt |p3 |ba  [p5 [p6  |D7  |D8 )Jy J’ |
o ” P1 3 P P3
| £ Y 3 2 5 4 21 42 41 39 1 40 38 13 8 14 28 SWSCAN4 /TN }\ }\ D PF\ P4f\ P;‘\ P}\ l
¢ ¢ y =" ’ CcL2 CL1 VioaD  VPRE VDD  Vss INT SD RESET SCK Sl Ts S0 Vss VoD N> N> % % G \ \J N>
(52 5 % 28 § 3
= o 4 =
Il © o 2 = © <«
| al & « o3 | FiTo %&g—eo % Ic2 LS .
| P11 10 WITCHES: SKHHADO39A
CPU i1 FIp LATCH DRIVER
I ' uPD7538A-013 s %) 2 & uPD6300C
- o - w8588 ~ © 1 < -
ho e e e~ _ .8 BPEBBEFEEIEEE §855565585558858838858
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DC/DC 55333 3EBZESZTSEER RN R RN EEEEE:
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CIRCUIT DIAGRAM
CPU
BOARD CPU BOARD
CN2 CN13
4]3]2]1 7]6]5[4]3]2]1

—_ 11110/ 9|8 7165413211
=~ ——ﬂ
=2
D1,2,3,4: 1SR-35-200 °la alz|zl] 1]1&3]1&%|%]alele
D56  : 152473 ARG EICIEEE

100V, 117V, 220V ’t" J7 15V “+sl.zv .|

R1-7: 1/4W —15V

Ic3 Zf !

4PC7815H 1 :
e — D3
| + +
T s TR - S c16
, r 1000/35 = 615 64728 RV
| (J) _L. 240V —_—l—— 100/161:).1/50
" </ ci1 c12
POWER SW 0.1/25 0.1/25 I l
" ¢ " | 2
1801-0121 Cao0/35 & -y ; )
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100/16[0.1/50
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- uPC7915H ®
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Ly N I 100V | spg 630mA uPC7805H 452V I
w 117V . v A
< 1 220V CEE T400mA c8 '
3 - T e Hev 28D842\1(
@ 245-455U0 (100/200/240V) T co c10 fo
N 245.465U0 (100/117/220/240V) 0:1/25 Y os 01125 o4
S ]
2 oo sme——m o - - - 6 RS +5.2V
= T 3.3
2 ooy PT- ! Q3
D c2 o T’O O—— 2SB605L CN3
© —l—o | | CN1 +5.2V 1 L
b ¢117v : ] Q2 GND 2 12| DISK
i ( | ! | ] 25C1583G GND 3 3| UNIT
2 ¢__22°V i ! B D7 [S— * . 4|
15 —O\ O 13 D5FB-20 7 . Y ” u
' 'l NC|4 NC = + 6800/25 15 + D1
&%, ¢240V [ 5 | >t SIKME z ¢ Rl '
éﬁ?ﬁ% ! — 10/16 R2 10K C2 C5
£ A ,J[\ ! 6 ~ %m 100/161-0.1/50
M) L Y S }—L——-l
T | FILTER BOARD T . o 7 |
- S _ _ _POWER SUPPLY BOARD 7617113000 )
. 617112100 100V -
§§ 7617112200 117V
v 7617112400 220V

7617112500 240VE
7617112600 240VA
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RGB CABLE

RGB-251

3

o

(N
=
(G
@i—@
——

8P DIN

]
@‘-@

CONNECTION
Sone r@‘wr;"—*"zf— N\ Fon (552
® A L c11ALi' RS :®:+5‘2V
® [Dll r RED / 2) |H
! Do ey GRN
g [ﬁgcﬁ AFE f YEL % :
@ I BLU :® G
! o ;\E BRN \ / ® |e
8:18::8 | 3 Inc
Rall : S 3 jow
L__—] ‘__—_—___:]\ Shiled \I/ —@_
RGB-25N
8P DIN
3 |
—
F10[F
T U T
NOROLOJO;
® ®0
CONNECTION 8P DIN
Display] [ ] o |+ 559
lljnit 8 Ne RED //\ 8 H5'2V
GRN
%) YEL Ig z
i @l BLU @ |6
@ GRY @ B
® BLK / | ® |ne
RO=: WHT \Y/ —~() !GND
L% Shield {_@J

O (OO A (W ([N =

RGB OUT TIMING CHART

XN OGS |WwIN[=

RGBHAO A IV TF+—b
@ HORIZONTAL SYNC
K FRIHA
VIDEO SIGNAL (RGB) —— e
MIE(ES
HORIZONTAL
SYNC SIGNAL 45 (#_Sl.‘ | 44.5 (us)
AFRNHES -
B 63.4 (us) R
(16.756kHz)
@ VERTICAL SYNC
EEEH
VIDEO SIGNAL (RGB) — - —
MIRES
VERTICAL
SYNC SIGNAL 0.3 (ms) . 13.3 (ms)
FEHRES - -«
- 16.6 (ms) -
IC DATA
Voo O12 Oy 0:.0’: O Or O¢ Os O4 O3 O1 O1 0o
FIP LATCH DRIVER CLL L Ll LT
MPDGSOOC 28 27 2 25 24 23 22 21 20 19 18 17 16 15
TOP VIEW
1 2 3 4 5 6.7 8 9 10 11 12 13 N4
REERRARENNERN
Ous Ore O1s O1¢ 017 O Oy SO BI LH SISCK CS Vss
Ov (%1 0: %: %- ? %t %" (f (()i' O OnoTn %”%“OTHOT‘OT,OI‘O“
Bl O
20 bit BUFFER
sl © 20 bit SHIFT REGISTER

TS o—— wiwEin

LHO————J

sk o0————




S-50

WD1770 BLOCK DIAGRAM

JAN. 1987
GATE ARRAY D/A CONVERTER 1/0 GATE AGR:SY
MB63H149 Pin Assignment EHK-MD6209 1PD65006-
@ m Pinno.| 1/0 |Pin name|Pin no.] HO |Pin name |Pin no.| 1/O |Pin neme]Pin no.] /O |Pin name TOP VIEW
| I 1 1|0 | 77 | 21 [ T | BRY | &1 |1/o] cb7 | 61 | 0 | RAl TOP VIEW
HHHHRHHHHFH FQHHF‘\HHFF - 7 |1 | BRO |22 | 1 | HK9 | 42 | 1 | CAB | 62 | 0 | RAIO ALt [T10 53] VoD
& ' g T[T | Mo |23 | 1 [ BRIO| 43 | 1| CA9 | 63 | 0 | RAZ e N\ AL2 53] RST
: — 4 | 1 | BRI | 24 | I | MKI0| 44 | 1 | CALO| 64 [1/0| ROE bit 14 [ 1 . AA [3 [62] BCLK
= o 51 1 | MKl | 25 | 1 | RES | 45 | 1| Cs 65 | 0 | RAD 28| bit 15 AB [4 ] [61] RP
= — 6 | 1 | BR2 | 26 |1/0] EXCK| 46 | 1 | XTI | 66 | 0 | RWE bit 13 [2] AC L] % cve
= — 1Mz [ 27 [ 1] E 47 | 0| XT2 | 67 | 0 | RA4 ) Iz o 27| LSB cs % = cvs
= -] 8 | I | BRI [ 28 | O | INT | 48 | O | ASEL| 68 | 0 | RAS bit 1 | 0 [7 58] INH
— (TOP VIEW) — 9 1 [ t3 [ 29 | 1 [ as | 49 | 1| Hopi| 69 | 0 | RAS < & 26] NC PWM [B] 5] OUT6
= O O —_— 10 [ 1 | BR&4 | 30 | O | CRES| 50 | 1 | MOD2| 70 | 0 | RAB bit 11 [ 4 | E g WAVE [O] 5] OUT?
e = 11T | 1 | MK& |31 [ T [ CRNW| 51 [T1/O] RDI [ 71 | O | RA6 | 25| GND KEY [10] [55] Mx0
= INDEX == 12 | - | vss [ 32 | 0 | SRCK| 52 | - | vss | 72 | 0 | RAJ bit 10 [ 5 o : 1ocs O] 5] Mx1
— e 13 | 1 | BR5 | 33 [ - [ vbD | 53 |1/0] Rb4 | 73 | - | VDD 24| BPO 53] Mx2
Pe—— — . c VRDY [12]
— — 14 | 1 | MKS | 34 [1/0] cpO | 54 [1/0] RD2 | 74 | O | TO bit 9 | 6 < v, ROY (i3] 52) Mx3
— == 15 | T | BR6 } 35 [1/0] CDIl | 55 1;0 RD5 ;z 8 g bis [T E o 23] lout VDD % 5] Mxa
T = 16 | T | MK6 | 36 |1/0| CD2 | 56 [1/0] RDI it ~3 =
yub \® 17 | 1 | BR7 | 37 [1/0] cb3 | 57 |1/0] RD6 | 77 | 0 [ T3 o 22] Span 10 GND [15 [50] Mx5
L GRBRREHABERERRRROGY R TR RN R R R o7 [8 ¢ . 0 e
19 | 1 | BRB | 39 |1/0] cD5 | 59 [1/0| RD7 | 79 | 0 | 15 A i [ 21] Span 20 e ﬁ ONDY
®/ %) 20 | I | MKB | 40 {1/0] Ccb6 | 60 | O | RAO | B0 | 0 | T6 bit 6 | 9 ~ 501 Vref in WR [19] 35| DCHG
bit5 {10 15V} AO % % ll:)NRT(g)
19| Vee (-1 cLCcK 44
ita [ I [ ALE [22] [43] SSEL
s S-RAM bit - §L 18] NC READ [23] [42] 1USE
e IRE 28{7 INTRQ . bit3 |12 D00 [24] [41] SELO
o =3 25 ona M5M5256P-12 - [77] Vref out o1 % % S%TD
A0 3 26{ ] DOEN bit D02 [26 H
O DISK CONTROLLER N DR = MO T [ -ve 76] NC o2 [ -ou
DALO [ 5 u[J P _ W MSB | 14 D04 (28 1 37] ATRG
pALT [ & 23] TR - L2 277] -W 15] Vee (+5V) D05 (29 36] LFO
oaL2 ] 7 225} WD Ay - 3] [26] —Ans \ 006 [30] 35] DCLK
DALI (] 8 21 WG Ay — 1 71 —A & T
oaLe 5 9 2053 wo - 2] A 2 3] cout
DALS (10 19(~—] RD As ~ [5] MS5256P-12 [24] — Ay 33|
DALE [ 11 18] CLK _ _
DAL7 12 1707 DIRC A - L] 23] ﬁ'_‘
MR 13 16{"7] STEP Ay - [7] 122] -OFE
GND 14 183 Ve A - 8] [21] - Ao
PIN DESIGNATION A - [3] :5_51 -5
Ao ~ [10 9] -DQs
‘D“:L’ pQ, - [I1} 18] -DQ
A DQ - LE E -DQs CRT
! DQ - [13] [16] -DQs = DISPLAY
GND- [ 5] -Dau ) /INTERFACE
DATA QUT
BUFFERS MEMORY
4 INTERFACE
A | / I SCM /L
? M RGB |
1 ¥ 1 i VIDEO DISPLAY PROCESSOR a2 U ser 3] '
e el I B TR =] e TMS3556NL N o Cx3) | MEMORY
£ ¥ I E2 WR | SYSTEM
BATA ‘ y <7 TOP VIEW : RWM TMS GE
FT
1 e e L ves [1] © [20] MP3 RDY 3556 ’
B AW MP4 % % MP2 l vDP ng
- - mps [3 38] MP1 ‘
] ' vpe [4] 371 MPo cpy —'\ MpPg
AM DETECTOR DATA mp7 [5] [36) scm l D7
- yp— SEPARATOR CAS E E B MP7 u
PRECOMP WD Ras [7] (34] G ‘
OE L9 32] 1
DRQ ‘ W6 > HIZ [10] 31] sLL v |
INTRO WPRT RwWM [TT] [30] scT v DATA
o ~ HMP 2] 78] oss |
— r oos [i3] 28] oBE ov HIZ PROVIDER
—T» TROO opE [i4] (27] 2
———————— COMPUTER CONTROL PLA CONTROL DISK DR READY [15] 26] £ OBE OBS COE (0DS
A0 CONTROL. ox 9 = ControL STEP o7 (18] 28] DO T
Ly oML (240X 19 . = 06 (3] %4 b1 POWER SUPPLY DATA PROVIDER
—_— s (18] 73] D2 INTERFACE - = INTERFACE
MOTOR ON o4 (19 22] ved T J: J; I
CLK (8 MKZ) P [ 2] ve 0sc ILLATSZ
_ OCER ] INTERFACE SYSTEM BLOCK DIAGRAM
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JAN. 1987

GATE ARRAY
RF5C36
[T
81 — :50
Top View —
100 —31
T

PIN No! PIN NAME 1/0 PIN No| PIN NAME 1/0
1 WTWR [e] 51 DAY o]
2 RAS 0 52 DA1O (6]
3 CASO 0 53 DAl 0
4 CAS1 0 54 DAL2 0
5 CAS2 0 55 DAL13 0
6 CAS3 - 56 DAl4 [0)
7 vece O 57 DA15 0
8 WTAO (¢] 58 vCceC -
9 WTAL [e] 59 SH 0
10 WTA2 0 60 MXA (0]
11 WTA3 0 61 MXB 0
12 WTAA 0 62 MXC o]
13 WTAS 0 63 MXD o]
14 WTAG 0 64 INH 0
15 WTA7 0 65 RST 1
16 WTA8 0 ( NC) 66 SYNO 0
17 WTA9 0 (NC) 67 SYNL 1
18 WTALOQ 0 (NC) 68 TEST2 1
19 WTALll 0 (NC) 69 TEST1 I
20 WTAL2 0 (NC) 70 XTALL XIN
21 WTAL3 0 (NC) 71 XTALZ2 XOouT
22 WTAl4 0 (NC) 72 TESTCK I
23 WTAlS 0 (NC) 73 WR I
24 WTAILG 0 (NC) 74 RD I
25 WTA17 0 75 CS I
26 GND - 76 AOQ 1
27 WTDO 1/0 77 Al 1
28 WTD1 I1/0 78 A2 1
29 WTD2 I/0 79 A3 I
30 WTD3 1/0 80 GND -
31 WTD4 1/0 81 VCC -
32 WTD5 1/0 82 A4 I
33 WTD6 1/0 83 AS 1
34 WTD7 1/0 84 AG I
35 WTD8 1/0 85 A7 I
36 WTD9 r I1/0 86 A8 I
37 WTD10 1/0 87 A9 T
38 WID11 I/0 88 AlO I
39 vCcC - 89 All I
40 SARin I 90 Al2 T
41 GND - g} NBO [/0
42 DAO [0} 92 DB1 1/0
43 DAl 0 93 DB2 I/0
44 DA2 4] 94 DB3 1/0
45 DA3 0 95 DB4 1/0
46 DA4 0 96 DB5 1/0
a7 DAS 0 97 DB6 I1/0
48 DA 0 98 DB7 1/0
49 DA7 0 99 INT o]
50 DA ' 0 100 GND -

X XIN,XOUT : crystal

* OUTPUT LOAD CONDITION :

CL=100pF

CPU P00 INTO P01'SCK  POY’SI
INT .
uPD7538 P‘Tso Vewr Viun
Poo 1 I
zim’ cLock 1CP | mimer‘EvENT | _| INTERRUPT SERIAL
o:Tgcs:on CONTROL COUNTER CONTROL INTERFACE
- PORTo (:_t} P00- P03
I3
TOP VIEW a J:[ L rour ]:( ﬁ urFen
———\h
RESET O] | PORT2
42 p————0 Vgq LATCH 3
CL! O——ed 2 41 fo——r0 POO/INTO BUFFER PTOUT P2t
CL? 0——d| 3 40 }e——s0 P0OI/SCK
Vers, O] ¢ 39 w0 P02/SO PROGRAM COUNTER (11 - 4PDIS2T-T837 c A (4) 1‘.’2’?22{ 4
Vioan O——imd § 38 fme—o POI/SI PROGRAM COUNTER (12) 4PDIS28-7538- TS3RA ALU BUFFER ::
P5} Ow——ui 6 37 -0 P30
PS2 o] 7 3 f——eo P31 C—_—D PORT4
T
[y —— 35 f——am0 P32 GENERAL REGISTERS BUFFER
P50 Oe——eq 9 MU O P33 H (&) L (&)
4
P23 ow—l 10 33 fam——eo P10 PROGRAM MEMORY PORTS, ”
P22 Oe——i 1} 32 fe—a0 P4l BUFFER
P21/PTOUT O 12 3t P2 20488 BITS (nP'D7527-7537) Y INSTRUCTION STACK POINTER (8
P103 " % - 4096 x 8 BITS ( P1)7528-7538-7538A) DECODER PORTS
LATCH 4
P102 O~—ai )y 29 ——=0O P30 BUFFER
P10l O-a—ef |5 28 ——-0 P81
P100 O~e—] 16 27— P2 cL o PORTS
LATCH :> 190- P93
P113 O] 7 26 |———e-0 P23 } |‘ DATA MEMORY C_—:> BUFFER
P112 O—e{ 3 25 ——=0 P30 SYSTEM i ! 128% 4 BITS (411752775373
P11 O] g " o Po; CLOCK STANDRY 160> 4 BITS | u'D7528-1538-7538A1 PORTIO
GENERATOR CONTROA. (::)‘ LATCH 4
P110 O~——emi 29 2} ——-0 pg2 BUFFER
Voo O—=——t 2} 22 0 pg3 ' l , l [
PORT
LATCH 4
Ct.l L2 Vin Vee RESET BUFFER
CPU 8095 BLOCK DIAGRAM
'8095’90 POWER FREQUENCY
DOWN REFERENCE
R ikt b By e —————n
| ]
1 ]
' CLOCK 8X BYTE
N GEN ON-CHIP !
h ROM 1
H . (8396) 1
y4 1
TOP VIEW o 7 .
- i 2 it 40 !
RXO/P21 1 ) 48 RESET | 1 - ! \
TXo/P20 2 (] [ 47 EXTINT P22 i I i !
H MEMORY
S0 3 g [ 46 VPO 1 ! 2132 I CONTROLLER
HSIt 4 (] [ 45 VREF 1 T L BYTE REGISTER i I
HSIZHSO4 5 (] ) 44 ANGND 1 WATCHDOG ] RegoTen Ay ] TMER 1 1
HSIYHSOS 6 [ ) 43 ACH4/P0 4 | TIMER 1 ] THMER 2 i
HSO0 7 (] 542 ACHSIPOS ] ! | o I
HSO1 8 [ 941 ACHZPO 7 ] L 3 e !
HSO2 9 (] 340 ACH6/PO 6 | 1 TTTTY T, "W T ! :
HSO3 10 i EX i L '
vss 1 s vee I < 1 Y J Al
ves  12(] )37 vss 1 !
PWM/P2S 13 (] 136 XTALl i !
WR 35 XxTaL2 ) PuLSE — eau0
BRE  15(] 34 ALE i o PORT GEN, o [
READY 16 [] )33 RD 1 SPEED i
ADISP4T 17 (] [ 32 ADO/PIO ! o !
AD14/Pa6 18 [] [J 31 ADY/P31 1 i :
AD13/P4.S 19 (3 [ 30 AD2P3.2 ! L :
AD12/P4.4 20 ] [0 29 ADIPI3 | - P2 MULTIPLEXER '
AD1Y/P43 21 128  AD4P34 ! — 1
ADIG/P4.2 22 (] 127 ADS/P3S | !
ADY/PAY 23 ] 26 AD6/PI6 b |=—= i S USRS NN DU I 4
AD8/Pa0 24 (] ()25  ADV/PIY _J ~ PORT 2.
PORY 0 PORT 1 ALT FUNCTIONS HSL HSO
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MIDI IMPLEMENTATION

S-50 MIDI IMPLEMENTATION

1001 nnnn

1001 nnnn Okkk kkkk 0Ovvv vvvy Note ON
kkkkkkk = 36 - 86
vVVvvVvVvVYT = 1 - 127
1011 nnnn 0000 0001 Ovvv vvvy Modulation
VVVVVVY = 0 (OFF)
vvvvvvy = 127 (ON)
1011 nnnn 0000 0111 Ovvv vvvy Volume
vvvvvvyvy = 0 - 127
1011 nnnn 0100 0000 0111 1111 Hold1 ON
1011 nnnn 0100 0000 0000 0000 Hold1 OFF
1100 nnnn Oppp pppp Program Change *1,

Version 1.00 Aug,25 1986

%% S-50 MIDI IMPLEMENTATION *xx%
Version 1.00
‘Aug, 25 1986

TRANSMITTED DATA

Description
Note OFF
kkkkkkk = 36 - 96

Okkk kkkk 0000 0000

ppppppp = 0 - 127

1101 nnnn Ovvv vvvy Channel After Touch

1110 nnnn Ovvvy vvvy 0Ovvv vvvy

1011 nnnn 0111 1011 0000 0000
1011 nnnn 0111 1100 0000 0000 OMNI OFF *1,
1011 nnnn 6111 1111 0000 0000 '

vvvvvyvy = 0 - 127

Pitch Bend Change

ALL NOTES-OFF

Notes

*1 Transmitted if the corresponding function switch is ON.

%2 Transmitted when 'Patch Number’ Is changed. Program number
(ppppppp) corresponding to a Patch can be set freely.

*3 When the ’'Patch Number’ is changed., this message is sent.

¥4 When power is first applied, these messages are transmitted.

POLY ON *1,

%1

%1

%1

*1

*2

%1

%1

*3
*4
*4

1000 nnnn Okkk kkkk Ovvv vvvy

RECOGNIZED RECEIVE DATA

Description

Note OFF, velocity lgnored

1001 nnnn Okkk kkkk 0000 o000 Note OFF
kkkkkkk = 0 - 127
1001 nnnn Okkk kkkk O0Ovvv vvvy Note ON
kkkkkkk = 0 - 127
vvvvvvy = 1 - 127

1011 nnnn 0000 0001 Ovvv vvvy

Modulation
vvvvvvvy = 0 - 127

1011 nnnn 0000 0111 0Ovvv vvvy Volume

1011 nnnn 0100 0000 0O1xXx XXXX
1011 nnnn 0100 0000 0O0xXx XXXxX

1100 nnnn Oppp pppD

1101 nnnn Ovvv vvvy Channel After Touch

1110 nnnn Ovvv vvvvy Q0vvv vvvy

vvvvvvy = 0 - 127

Hold1 ON
Hold1 OFF

Program Change
ppppppp = 0 - 127 %1,
vvvvvvy = 0 - 127

Pitch Bend Change

1011 nnnn 0111 1011 0000 0000 ALL NOTES OFF

1011 nnnn 0111 1100 0000 0000 OMNI OFF

1011 nnnn 0111 1101 0000 0000 OMNI ON

1011 nnnn 0111 1110 O000m mmmm (MONO ON) %3,
1011 nnnn 0111 1111 0000 0000 POLY ON

Notes

*1 Recelived if the corresponding function switch Is ON.

%2 Recognized when appropriate program number corresponding to a
Patch Is recelved.

%3 Mode Messages (123 - 127) are also recognized as ALL NOTES OF

¥4 MONO ON message Is ignored.

*1

%1

*1
*1

*2

%1

*1

*3
*3
%4
%3

F.
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S-60 JAN. 1987

MIDI IMPLEMENTATION CHART MEMO

Date : Aug,25 1986

Mode | S-50 MIDI Implementation Chart Version : 1.00

o o o e +
H ! Transmitted ] Recognized ' Remarks '
! Function H ' ! !
o e e e i o e e !
IBasic Default i1 - 186 11 - 186 1ox2 !
‘Channel Changed i1 - 16 11 - 16 4 !
R e it tatatatate Fommmm e e o e !
' Default \ Mode 3 ! Mode 1, 3 1 %2 '
IMode Messages | *1 Mode 3 {POLY,OMN!I ON/OFF | '
' Altered PokkkRE kR KKK | | MONO ignored ;
e ittt e bomm e e o m e - R et e !
INote ! 36 - 96 ! 0 - 127 ' H
INumber ! True volce! skkxxkkkkkkskxx | 0 - 127 ! |
e it e o e e L D T |
'Velocity Note ON o I Vovo= 1 - 127 |
! Note OFF | x 8n v= 0 boX ' H
IR ettt R T B o e R R ke !
‘After Key's DS VX ' !
i Touch Ch's I 1% ' '
b e e Fom e Fmmmm e !
Pitch Bender ok i %1 0 - 12 seml 19 bit resolution)
e o e o b m e e it '
] 11 %1 1% ! Modutation !
' 71 %1 lox1 ! Volume 1
] 647 %1 | ! Hold1 '
icontrol ! ' ' !
| ] ' ! !
IChange { ' i !
] ! i i !
' ' ! 4 '
! 1 ' | )
' ! | ' i
! ' | ] !
H ' ! ! '
! | ' | '
e ettt Fomm - o m e dmm e !
1Prog I 0 - 127 %1 0 -T127 ! %3 !
iChange | True # DokkkRkEKRRKRRKRKK | 0 - 127 ! !
e e e e !
iSystem Exclusive X VX ! '
I et o e e e R e !
iSystem | Song Pos | X tX ! '
i ! Song Sel | X boXx ' !
tCommon | Tune boX boXx ! '
e T o Fmm e R e !
ISystem 1Clock boX PoX ' i
iReal Time tCommands! Xx boX ! !
b e e e o e e !
tAux lLocal ON/OFF | x X ' |
! 'All Notes OFF} o (123) i o (123-127) ! 1
iMes- lActive Sense | Xx PoX ' |
isagesiReset boX 1oX ! !
f o e b b e e !
INotes ! %1 Can be set to o or x manually, and memorized |
H | by disk. ]
H ! %2 Memorized by disk. : !
' ! *3 Program change numbers for each Patch can be |
| H set freely. !
T T e +
Mode 1 : OMNI ON, POLY Mode 2 : OMNI ON, MONO o : Yes
Mode 3 : OMNI OFF, POLY Mode 4 : OMNI OFF, MONO X : No
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