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SERVICE NOTES MA-50 
REALTIME ARRANGER 

First Edition 

SPECIFICATIONS /{tt& TABLE OF CONTENTS Bix Page 
ARRANGER Section MUSIC STYLE: 32 (INTERNAL Consumption B00mA/9V SPECIFICATIONS tHE 1 

ARRANGER CONTROL Dimentions 360(W) x 241(D) x 69(H) mm eh 
START/STOP, ARRANGER SELECT, 14.125(W) x 9.75(D) x 2.75(H) in EXPLODED VIEW pay aed 2 
INTRO/ENDING, FILL IN, BREAK Except for the protruding sections ela 
CHORD INTELLIGENCE, MELODY Weight 2.0kg / 4 Ib 7oz PARTS LIST BAAR 3,4 
INTELLIGENCE, CHORD HOLD %* Except for the AC Adaptor IC DATA cr-4 4~6 
SPLIT POINT, BYPASS, VARIATION A Stereo Audio Cord x 1 (Part No. 23485243 2 

FOOTSWITCH: MULTI FUNCTION TYPE x 3 ies MIDI Cable x 2 (Part No. 23485228) CIRCUIT DESCRIPTIONS BRR SAA 7,8 
COMPOSER Section Number of Tracks: 2 AC Adaptor pete, ; a 

Number of Songs to be recorded: 3 ACI-100 (Part No. 12449603) BLOCK DIAGRAM FOYIFAVITL 78 
Sound Module Section LA System (Linear Arithemetic Synthesis) ACI-120 (Part No. 12449604) TEST PROGRAM FAKFOIGSL 9~14 

Ma Voices: 32 ACI-220 (Part No. 12449605) NS eee " 
Preset Tones: 128 ACB-240E (Part No. 12449564) IDENTIFYING VERSION NUMBER N-Yavrvis—OER 14 
Preset Rhythm Tones: 30 ACB-240A (Part No. 12449549) a eficto 
Digital Reverbration: 8 type Owner's Manual RECOVERING RAM DATA RAM 7 — 2 ERIE : 15 

Display 2 lines, 16 letter (back-lit) English (Part No. 7952803200) SAVING DATA TO A RAM CARD RAM A—EADF-B2OL—-TF (RE) OHH 15 
LCD (Liquid Crystal Display) Japanese (Part No. 7952803100) wees: eee ‘ Indicators Button indicators: 19. ‘The supplied MIDI cable is specifically for LOADING DATA TO A RAM CARD RAM — KP SOF—SDO-K (HALA) OF 15 
BEAT Indicators: 4 MIDI connection. Do not use it for any other as Vor 
MIDI Message Indicator connection such as DIN Sync or audio PANEL BOARD ISN ails 16,17 

Power Supply ACI-120 (120V) setup. MAIN BOARD xf vUAR-F 18~20 
ACI-220 (220V Options Memory Card (M-256E) 
ACB-240A, ACB-240E (240V) Music Style Card (TN-SC1-XX) CHANGE INFORMATION REN 20 

Card Holder 
(22205327) 

r— LCD Unit, LM162AT2 
(15029496) 

Foot Switch (DP-2/6, FS-5U) 

% Specifications are subject to change without 
notice. 

e———————_Top Case 

(22015949) 

e—— LCD Cover 
(22045190) 

Volume Knob 
(22485193) 

Pot., EVJFSAFB15B14 10KQB 
(13279844) 

{= Roland Printed in Japan BA-2 (CR) 1 

oso 

(13429642) 
fe MIDI Socket, M-S2-3P 

JACK, HEC-2305-01-250 
(13449720) 

Keytop, SD-DW 
(12499175) 

JACK, YKB21-5012 
(13449146) 

e——— Bottom Cover 
(22025438) 

JACK, YKB21-5010 
(13449145) 



RA-50 

LOCATION OF CONTROLS /4+#i 

A / Keytop S—G 
1P BLK 249-218 
Black 
(22495218) 

A/ Keytop S 
2P BLK 
Black 
(22495220) 

249-220 
A / Keytop D 
1P BLK 249-223 
Black 
(22495223) 

A / Keytop S —— 
4P CGRY 249-238 
Cool Gray 
(22495238) 

A/ Keytop S 
1P LGRY 249-219 
Light Gray 
(22495219) 

A/ Keytop S 
4P BLK 249-222 
Black 
(22495222) 

= 
ie iz 

—= 1 1 t 

ie 4 

A/ Keytop L—~ 
1P BLK 249-225 
Black 
(22495225) 

A / Keytop LD 
1P CGRY 249-234 
Cool Gray 
(22495234) 

A/ Keytop LD é 

+— Hi 

ai fal 

2P BLK 249-236 
Black 
(22495236) 

i— A / Keytop LD 
2P CGRY 249-237 
Cool Gray 
(22495237) 

[ A / Keytop LD 
1P BLK 249-233 
Black 
(22495233) 

A/ Keytop LD 
1P LGRY 249-235 
Light Gray 
(22495235) 

“—A// Keytop L 
1P CGRY 249-226 
Cool Gray 
(22495226) 

-—A/ Keytop L 
1P LGRY 249-229 
Light Gray 
(22495229) 

EXPLODED VIEW/ #24 

1. Volume Knob 22485193 

2. LCD cover 22045190 

3. LCD unit (LM162AT2) 15029496 

4. Top Case 22015949 

6. Shield paper 22255287 

6. Panel Board 7952808000 

7. Insulation spacer 22165140 

BRAK-H—) 
8. Front Holder 22205326 

9. Main Board 7952807000 

10. Heat Sink 22465176 

11. Power SW Keytop 12499175 

12. Bottom Cover 22025438 

13. BASE A 22355438 

14. BASE B 22355439 

PANEL REMOVAL SCREWS 

TOP CASE 

1, (A) x 3 each 

2,.8x3 

(BHA D1. 2. OMS AEIL TK KEV) 

G M3 x4 
Machine Binding 

Tapping 
| 

oD § 

JUN, 1989 

ee x8 
__ Tapping Binding YA 

SOY 
S P-Tight Binding 

M3 x 6 \ 
‘apping Binding 

mus 
M3 x 6 

‘ Tapping Binding 
i ® 

M3 x 8 ‘i 
P-Tight Binding 

% Tapping Binding = 

& M3x8 
P-Tight Binding 

+ Tapping Binding 

Tapping Binding 
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PARTS LIST 

replacement. 
BELO: 

v 

SAFETY PRECAUTIONS: 
The parts marked , have 
safety-related characteristics. 
Use only listed parts for 

ASRS IB TO< BNKEOT 

ROR, HESNCRRS 

} 

ADIUTUSBBIE, REE } } 
} 
{ 
¢ 

BUAOMBIEEDEUEIC | 
{ 
‘ 

CONSIDERATIONS ON PARTS ORDERING 

PART NUMBER 

(22575241 

2247017300 

N—YSEFICRT SBRALY 

When ordering any parts listed in the parts list, please specify the following items in the order sheet. 
DESCRIPTION MODEL NUMBER 

Sharp Key C-20/50 

Knob (orange) DAC-15D 

( 

ary 
Ex 10 

15 

even undelivered replacement. 

t 

\ 
i 
J 
¢ 
) 

Chip component and flat package IC 
* "Chip" indicates chip component. 

t= f=T—- » BE FRO 4 ABS ERC SALT FEL. (ASNSBR< 
b&w Tree a 8 aaet J 

Bi 10 22675241 Sharp Key C-20/50 
15 2247017300 Knob (orange DAC-15D 

, DERRQPREWRSD ICU, ABWSENORBCBVET 

eae ee | 

Failure to completely fill the above items with correct number and description will result in delayed or 

Sas 

SSeS 

* Some flat package ICs and chip components are mounted with a thermo-setting adhesive. These 
components won't separate by conventional desoldering method. Should one of these 
components prove defective, it is recommendable to replace the PCB with a new PCB ass'y. 

t 

) * “Flat” indicates flat package IC. 

i 

* “Chip” CBONCBAlS, Fv PRRERDLET 
| FYTRR, 299 FNYT—IOIC (OUT 

{ “Flat” © MON BR 
* DIVENYT—YOIC, Fv PRRICOUTIS. 

It, DOVENYT—YOICeRDLET 

BRICBBSNTISEDHHVSET 

RUALDRMTIDT, BRAT CORRESUMOLET 

ar —, Aas 

YORATSCEDARTS, 

SOMA RGIS, Fy PRBREAL IM, 

* Chip components (transistor, diode, resistor and capacitor) can be replaced by a lead-wired 
component: Remove the chip component using a soldering iron and tweezer; solder a lead of the 
replacement on the foil; repeat for the remaining lead(s). 

CORES, 

BRON 

CASING 7-Z% 

22015949 Top Case 
22025438 Bottom Cover 
22045190 LCD Cover 204-190 

22355438 BASE A 235-438 
22355439 BASE B 235-439 

HOLDERT #JLDS— 

22205326 Front Holder 220-326 
22205327 Card Holder 220-327 
22195925 D50 Card Holder 219-925 
22465176 Heat Sink 
22205359 MIDI Holder 220-359 

22165140 Insulation spacer 216-140 (it AX—t+—) 
22255287 Shield papar 225-287 (¥—Ib EFX—7s—) 

KNOB,BUTTON ‘YYVS, #2> 

12499175 SD-DW Keytop Black, Power SW. 
22485193 Volume Knob 248-193 
22495218 A/Keytop S 1P BLK 249-218 Black 

22495219 A/Keytop S 1P LGRY 249-219 Light Gray 
22495220 A/Keytop S 2P BLK 249-220 Black 

22495222 A/Keytop S 4P BLK 249-222 Black 

22495223 A/Keytop D 1P BLK 249-223 Black 

22495225 A/Keytop L 1P BLK 249-225 Black 

22495226 A/Keytop L 1P CGRY 249-226 Cool Gray 

22495229 A/Keytop L 1P LGRY 249-229 Light Gray 
22495233 A/Keytop LD 1P BLK 249-233 Black 

22495234 A/Keytop LD 1P CGRY 249-234 Cool Gray 
22495235 A/Keytop LD 1P LGRY 249-235 Light Gray 

22495236 A/Keytop LD 2P BLK 249-236 Black 
22495237 A/Keytop LD 2P CGRY 249-237 Cool Gray 

22495238 A/Keytop S 4P CGRY 249-238 Cool Gray 

SWITCH AT yvF 

RA-50 

13129369 SPUN19F POWER 
13169697 SKHVBD 100G PANEL SW 

PCBASSEMBLY #tK5cRkdn 

7952808000 PANEL BOARD (pcb 22925722 00) 

7952807000 MAIN BOARD (peb 22925723 02) 

LCD 

15029496 LM162AT2 (including PCB, IC, Connector and Cable) 
No replacement for individual parts. 

PCB, 24#7¥, IC, T-TFUE, BE 
TSO HAAS aban lt) SABA 

INDUCTOR 27 JL 

12449290 LTB-NO3W M.B. L4 

12449330 ELE-A331KA DC-DC Converter M.B. L3 
12449294 BLO3RN2-R62T2 ferrite bead 

12449298 ESD-R-25D Data Line Filter 

13529192 EXC-EMT470BT EMI filter M.B.L11 

13529105 DSS310-55D223S EMI filter M.B. FL1 

RESONATER ik 

12389765 TQC-226A-6B Xtal Resonater 12.000MHz M.B. X2 
15299108 HC-49/U Xtal Resonater 16.384MHz M.B. X1 
15299118 FAR-C4LB-08000-K02 Ceramic Resonater 8MHz M.B. X3 

Ic 

15179286 P8098 CPU M.B. IC28 

15179374HO HM62256LP-12 256k SRAM M.B. 1C25, 36 

15179376 MB81416-10 DRAM M.B. IC15, 16, 17, 18 

15229899 MB87136APF-G-LBAND-001 LA chip (LA32) M.B.1C21 

15449121 TC534000P 4M Mask ROM (PCM) M.B. |C20 
15179917 HN623257P. 256k Mask ROM (Reverb) M.B. IC22 

1523910601 HG61H15B72FS gate array M.B. 1C27 

1522986301 HG61H20R36FS reverb chip M.B.1C19 

15219162 PCM54 D/A coverter M.B. 1C14 

15169514X0 SN74HCO4N hex. inverter M.B. IC29, 37, 45 

15169516X0 SN74HCO2N quad 2-input NOR gate M.B. 1C24, 38 
15169512D0 BU74HCU04 hex. inverter M.B. 1C23 

15169537 TC74HC27P triple 3-input NOR gate M.B.1C11 

15169515D0 BU74HCOO quad 2-input NAND gate M.B. 1C12, 41, 43 

15169550TO TC74HC138P PBI IC1, 2 

15159113T0 TC4051BP. MUX/DEMUX M.B. IC9 

15169334X0 SN74LSO5N hex. inverter with open circuit M.B.1C10 
15189147 NJM-072D Dual op amp M.B. IC2, 7,8 
15199119 TLO62CP op amp M.B. IC32 

(Use only TLO62) (TLO62 A fh FA A ) 
15189188 M5238L op amp M.B.1C13 

15219181 M5207L-01 Dual VCA M.B. IC6 

15189209 BA15218 Dual op amp M.B. IC1, 3, 4, 5, 

15229718 6N137 opto-isolater M.B. IC 42, 44 

15219183 M51953AL Reset M.B. 1C40 

15179291 MC68HC11A0P. CPU M.B. 1C31 

15238122 M60012-0148FP R8-0001 gate array M.B. 1C30 

15239132 uPD65005GF-323-3B8 card gate array M.B. IC46 

15179211 HD63B50P asynchronous communication M.B. IC35 

interface adapter 

15449194 CM32L EPROM M.B. IC26 

15449198 RA-50 EPROM M.B. IC34 

15179928 LH532355 E-20 2M Mask ROM M.B. IC33 
15199167 BA17805 voltage regulater M.B. IC39 



CONNECTOR 24%74— 

RA-50 

MISCELLANEOUS 7% Ott 

JUN, 1989 

13439411 52004-0610 Wire trap 6pin M.B.CN1 15229908 SDT-1000 Thermistor 

13439409 52004-0810 Wire trap 8pin M.B. CNS 12569249 CR2032 Lithium Battery 
13439408 52004-0910 Wire trap Spin M.B. CN3 12199578 BBH-2 Lithium Battery Holder 
13439407 52004-1010 Wire trap 10pin M.B. CN2 
13439463 51016-0600 Cable Holder 6pin P.B. CN6 COMMERCIALLY AVAILABLE ~ 
13439465 51016-0800 Cable Holder 8pin P.B. CN8 (Accessories {11 fill (18.4) 

13439466 51016-0900 Cable Holder 9pin -B. CN7 112449603 ACI-100 AC adapter 
13439467 51016-1000 Cable Holder 10pin -B. CN5 112449604 ACI-120 AC adapter 

13439297 IL-S- 8P-S2T2-EF Connecter Pin Header 8p M.B. CN8 412449605 ACI-220 AC adapter 
13439336 IL-S-12P-S2T2-EF Connecter Pin Header 12p M.B. CN6 112449564 ACB-240E AC adapter 
13439338 IL-S-14P-S2T2-EF Connecter Pin Header 14p M.B. CN4, 7 412449549 ACB-240A AC adapter 
13429233 7508095A Connecter for IC Card P.B. CN4 7952803100 owner's manual Japanese 

WIRING ASSEMBLY 777UL% 7952803200 owner's manual English : 
a = 23485243 LP-10 LP Connection Cord 1m (Red and Black) 

23495919 HA-11B Wiring PM 23485228 348-228 MIDI Cable 1m X 2 
23495920 HA-11B Wiring CM This MIDI cable is specifically for MIDI connection. 

eee e; Do not use it for any other connection such as DIN Sync or audio set up. 
TRANSISTOR. (b2 7722 =~” MIDI 4*—Fwis, MIDI YAN TUCF 

15119134 2SA933S {0944 (DIN Sync 4% MCS EAA 
15129153 2SC1740S 

15129152 2SC2878-A 

15119141 DTA114ES-TP. Digital Transister 
15119419 2SA9350. Power Transister 
15129602 2SD667 Power Transister 

POTENTIOMETER #U 2-4 7 

13279844 EVJFSAFB15B14 10KQB MASTER VOLUME, TEMPO Ic DATA ( ) 

DIODE 444-F ———— 

15019126 1SS-133T-77 me 
15039125 1SR35-100HD 

15019406 MTZ6.8B Zener GATE ARRAY = r 
15029275 SLB-25VR LED red square = 0 0 

15029274 SLB-25MG LED green square mo 00 te 80. arr 9 0 

15029289 SLH-34VC3F LED red round 64 41 . 2 

15029290 SLH-34MC3F LED green round ARALIE) 0 T 

= 65 40 0 I 
CAPACITOR ALF vt+— 0 I 

13639550J0 | SME16VB 100TP Electro 100uF/16V 2 : z 
13639549 ECEA1CU470B Electro 47uF/16V T 5 5 

13639602S0 50MV 1HA+T Electro 1uF/S0V 3 0 I 

1363954680 16MV10HA+T Electro 10UF/16V 80 25 3 2 i 
13639157M0 ECEA1CU472 Electro 4700uF/16V I ° ° 

13639154S0 16MV1000HA4 Electro 1000uF/16V 4 TOP VIEW 24 x 0 0 

13649101M0 ECEA1HNO10SB Bi-Polar 1uF/S0V I 0 o 

13649103M0 = ECEA1CN100SB Bi-Polar 10uF/16V 3 2 e 
13649107MO_—- ECEA1CN470SB Bi-Polar 47uF/16V ze [oe [oo [wo [ave | o [so [oe] 0 [ose [ee fo | 
13549305M0 ECO-M1H102KF3 Polyester 0.001 uF/50V 

13549313M0 ECO-M1H472KF3 Polyester 0.0047uF/S50V 

13549314M0 ECO-M1H562KF3 Polyester 0.0056uF/50V 

13649317M0 — ECO-M1H103KF3 Polyester 0.01uF/50V GATE ARRAY 
13549325M0 — ECO-M1H473KF3 Polyester 0.047uF/50V PPD65005GF-323-388 

RESISTOR iin, RESISTORARRAY #in7 lb 7 51 33 

13819149 10 ohm 1/2W Resistor M.B. R59 
13919140 RGLD 8 X 103J Resistor Array 52 32 
13910113 RGLD 4 X 103J Resister Array 
13919223 RKM6L751J Resistor Networks R=750 ohm M.B. RAS 

JACK,SOKET Yry7, Yok 64 20 

13429536 100-028-000 IC Socket 28p 

13449146 Jack 6.5 $ YKB21-5012 OUTPUT, INPUT, EXT CONT 1 top vIEW 19 

13449145 Jack 6.5 6 YKB21-5010 PHONES 

13429642 MIDI Socket M-S2-3P MIDI 
13449720 HEC-2305-01-250 DCIN 
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GATE ARRAY 
HG64H15872F 

64 41 

65 

80 

1 top view 24 

ae ADORESS LATCH 

@bit LATCH 

Pin vo] name 1/0 
£ t sto o 

2_[sn ° 
apse ° 
ass ° 
s_[ sta 3 
6_[ sis ° 
7_[ S16 ° 
@_[si7 0 
3 | muxee 2 
10 Auees ° 
| aK o 
12 [eo 2 
13 [sco 3 
ta | sce o 
a5 | sce o 
16 | sca 0 
17 | Ao o 
33 a8 o 
19 [ane o 
20 [003 0 

Apo- 
‘407 

abit BUFFER Abit BUFFER 

sto 
STs 
st2 
sI3 
S14 
SIS 
SI6 
S17 

! INTERRUPT 
' ‘CONTROL 
' 

Int cuK $07 S06 808 S04 803 so2 + So1 S00 

cPU 
pgoga 

awo/ee.s [5 lea] acer 
rwovre.o [2 fa] exravere.2 

sto [3 faa] veo 
srs [a [eS] Ver 

wsrerso« [5 fa] ascro. a 
+s00 [7 [ia] sos /r0.s 
50: Gi [a 2017 /00.7 
rs0e [B a] acrse0.6 

ol = +03 [i la 
poe | ve [A a] ve 

ve fe fy] v= 
puvee.s [a [sas 

WA [14] 35] xTAL2 

N.C [34] ALE/ADV 

eaoy [16] 33) AO 

assvea.7 400/63.0 
A14/P4.6 |18) 31] ADS /P3.4 

—| 
A13/P4.5 |19] 130} AD2/P3.2 

A12/P4. 4 [20] 29} AD3/P3.3 

aves. za] A04/rs. 4 
aso/pa.2 [aa] ay] 405 /P3.5 
ss/pa.s [a as] A06/3.6 
as/pa.o [eal [es] 0073.7 

TOP VIEW 

D/A CONVERTER 
PCMS4 

DUAL OP AMP 
BA15218 

TOP VIEW 

81 

100 

REVERB CUSTOM IC 
HG64H20R36F 

80 S1 

50 

eid 

1 TOP VIEW 30 

SYNTHE CUSTOM IC 
LA32 

80 54 

81 50 

4100 314 

4 TOP VIEW 30 

Dual VCA 
M5207L 

Top VIEW 

LIne 

IN2 

“Vee 

INt 

LINE 

ours 

PCM ROM (4M) 
TC534000P-7476 

TOP VIEW 

oP view 

S RAM REVERB MASK ROM (256K) 
»PD43256CD HNG623257PZ2 4 

[2a] vec ve [F Ba) vee 
ve an [2 27) as 

—= Ao oB aa) Aun 
As a aa) ae 

— As a aa) ae 
An Mac aa] ass 
oe As [7 j22| O€ 

Aw as [B ea] Ave 
= al = a a a0) ce 
o fa alo 
os o» [is] [ia] o 
os os [aa To» 

rc = 
O« De [13] 16] D+ 

os oof 
To View oP view 

D RAM 
MBB1416-10 

RESET IC 
M51953A 

TOP VIEW 

No 
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IC DATA (3) 

JUN, 1989 

COMP #1 COMP #2 

TOP VIEW 

ToP VIEW 

HD63B50 
Asynchronous 

6BHC 1 1A0P LH532355 Shevneuraneus 270512-25 HM62256LP-12 
(CPU) (2M MASK ROM) interface adapter) (EP ROM) (S RAM) 
—o 

par [a 28] Voo 
ras [2] [a7] Pos 

| a BA17805 
pas [a [as] Po 
os a fea] Poe [ol] 
paz [6] 43] Tx 2:0 Gren 

pa: [7] 42] AXD r 

pac [a| [43] TRG 
as [8 [ao] xtRG 
Ase [10] 39] RESET FRONT VIEW 

Aas [it [3a] aor @@® 
i 

Aue | 12 37] ADe 

Aw fal Fa} ADs TOP VIEW 

Avo [rl 35] ADs 
= |= 

as “oy 34] ADs TOP VIEW TOP VIEW 
Ae |16 33] ADe 

= 
ano [a7 32] aos Sa 
ans [18] ADo 

ane [i] 30] xTAL 
ANa 120) 29] EXTAL. 

va fe ea) a7 74HC04 74HC02 74HC32 74LS138 
vex [ea] [a7] € 

vss [23] [a6] As 

mone [24] [es] mona 

TOP VIEW 

6N137 
TLO62 : 

(OP AMP) (Optoisolater) TOP VIEW TOP VIEW 

TOP VIEW 

TOP VIEW ane 74HCOO 74LS05 74HC27 74HCU04P 

I 

MS5238L 

piped (OP AMP) 

TOP VIEW 
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CIRCUIT DESCRIPTIONS (1) ERRRRAA (1 ) 

Main Board (ARRANGER SIDE) Main Board (7 L > Y + —fill) 

The signal from KB (keyboard) IN and MIDI signal from SEQ (sequencer) IN are = SEQ(Y —7 YH —)IN ASAD Se MIDI fe 1S, CPU(IC31) 
converted to a parallel data by the CPU (IC31) and UART (IC35), respectively, and placed ZOU UART (IC LYAFLENVF- 

on the internal data bus. CPU (IC31) ItAF Ferre — Ns Fa 

Based on the input data, the CPU (IC31) reads the corresponding data from the pattern meth SAL — ¥ ld SEQ OL CPU (IC28) 

ROM (IC33) and routes the data to SEQ OUT and the CPU (IC28) in the sound source 

section. 

BLOCK DIAGRAM 
(Arranger Side) 

Main Board Assy vol.1 
To C28 AX —+—— 

;———>_ RESET 

IC40 

FOOT RES Ic34 _m 1X 

SWITCH PROG . ROM tad IC35 UART 

“Pos i a a_ 6S o fw a 

Ic31 

1 
I 

1 
1 

i} 
1 

I 
1 

1 
1 
| cPU 

1 
1 

1 
1 

1 
1 

|| 
1 

f 
! 

Z 

{ Tr 4 
kas 0087 53 DATA BUS ae 

ZN ] S 
P03 | | 

J IN L 
gets ep ADORESS BUS r 

| 
f 
| 
7 

r) AOeA? —— ASRIS, so csi cse cS3 cs4 

IC46 IC30 GATE ARRAY CARD INTERFACE 

cooe7 cage19 

koe? PAOeS: PA3#4 RWOS7 

SWITCH MATRIX LEDs | | LCD UNIT ASSY | 
es PANEL BOARD ASSY _y \e 3 ire | koe aes a, 

PANEL BOARD 



CIRCUIT DESCRIPTIONS (2) 
*1 *2 *3 = O@@ (Fig. 1, Table 1) 

Main Board (SOUND SOURCE SIDE) 

CPU (IC28, Main board) processes MIDI IN data by running the operational program 

(stored in IC 26) and reading sound parameters and other sound related data (stored in 

ROMs and RAMs: ICs 26, 25). Then the CPU directs the LA chip IC21 to generate and 

output the necessary sound. The LA chip places the sound data on the data bus 

(SDO-SD15) connecting to both the Reverb ship IC19 and DAC IC14. The LA chip works in 

timesharing: It outputs data on the clock SH1 which in combination with SH2 and SH3 

makes channel select code. If a data is to be reproduced as a direct sound only, the chip 

places the data during time slots 2 and 6. If reverb effect is required, then slots 1 and 5. 

The data put out during slot 1(5) is not only accommodated by the reverb ship IC19" but 

also routed to DMUX' where it is delivered to the correct S/H circuit on the code 

SH1-SH3, as a direct sound. Its reverb counterparts are placed on the data’ bus when 

time slot 7(8) comes. 

BLOCK DIAGRAM (Sound source Side) 

Main Board Assy vol #2 

RA-50 

BRRaRAA (2) 

Main Board ( 

CPU (IC28) t£ MIDI IN ¥ 
¥F—¥% (1C26, 25) Ic 
*% LA chip (IC21) ~ ’ 
LA chip l(ktt9 > FF—¥%, SDO-SDISPOSMHTAS|A, Hike PANT, 

RARL-—Yatnl TUFTS (1C2%6) BLUOFORF 2A— 
THIEL, ZORRO CEMA (> Fer ar) 

5 SH 1 (cle) 
Mote TWD 

Rev eftbeuHGl, FILA ybhO2E G6 THNSNSD, Rev HHEFF AUyhk 
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Rev R 
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TEST PROGRAM 

The RA-50 incorporates the diagnostic software which 

performs the following tests. 

ROM version identification 
Memory check 

LCD check 

Switch check 

LED check 

External pedal check 

- MIDI check 
. Output check 

. Reverb check CONAAAWNS 

DISPLAY, SYMBOL AND DENOTATION 

LCD Display 

ex. 

ROLAND RA-S0 

RT-Arranger 

Switch 
ex. 
TYPE 

LED «) 
ex. 

(MUSIC STYLE) 

BUTTON OPERATION 

To go to the next test step ----- Press| TO 

To escape the current test and go to the next --- 

Holding | TYPE |, press | TO |. 

To repeat a test when error is displayed --- [To] 

To return to the previous test ----- Holding | TYPE |, press 

FROM 

Sound indication of test result can be obtained at 

OUTPUT connector 
Satisfactory ---- Beep 

Failed ---- Telephone ring 

RA-50 

FAKFOFIL 

RA-50(CIk, FitOF 297%, TEIKDOFALTUFT 
PLD, AmMSNTHEF. 

» FARE FON-F a vie 

LEYS Fz 7 

LOD F297 % 

R49F Fa07 

LED# x77 

ADFRI-FWRIN Fa9F 

MIDIF x47 

TUES Y FEZ 

WIS ae. 

aRwne 

CaOrID 

FAKFOPFFLOMABORA 

LCD D287 
fall 

ROLAND RA-SO 

RT-Arranger 

At oF 
6 
TYPE 

LED «> 
fill 
{MUSIC STYLE) 

FREE-KICHSUSKAU OE 

KOPN CEILS KY Y---| TO 
Sa Hil YS VC HME AR Ze VB HPS KY Y---| TYPE] &HILE 
a6 [TO 
FERRE FD REICHS KY ---| TO 

BW ORABRICR O ARES RY > ---|TYPE| FHL eS 
5 | FROM 

FASE FILBUSREHROEA 9-H (TORT y 
b) 

OK: + ‘Uy £5 
NG YY YYNY EF BRON VO 

SETUP/7 ZhE-FOtYTF141/47H 

Speaker (AE —7—) 

Stereo Amplifier (ATL 4 77) 

Dummy Plug (Open circuit) (4-7» 777) 

MIDI Cable (MIDI 7—7)V) 

L R L R OUT IN OUT IN 

OUTPUT INPUT EXT PEDAL MIDI (SEQ) MIDI (KBD) 

MW 

| Eee | EE == 
re GEE 

sie STRE / Toe smect 

rm 
aS —— Swarm foam | Frenent Gare! 

= I 



RA-50 

ENTERING TEST MODE / > ZhK£-—KONAWH 

ROLAND RA-S0 

RT-Arranger 

Approx. 1 sec 

#) 1 BR 

50 TEST MOOE 

y #. eee MEMORY 

Press| TO 

TO| eds. 

Approx. 1 sec 

1 PPK 

Error 

OK 

10 

CAUTION! 

THIS TEST OVERWRITES THE DATA IN THE S-RAM (IC34). 

COPY USER DATA IN THE S-RAM TO RAM CARD BEFORE TESTING. 

HEM! COFALE-FETIL, S-RAMAD2—-+¥—-O datas’, HKHENETF. 
FALE PEGI AWS ED S—RAMAD2—+—O data &, RAM 4— FIRE 
LTBYITC HSV 

With EXT PEDAL 1 socket engageed with an open circuit plug. 

Holding the| TYPE |, press POWER to on. 

SXT PEDAL (4 729—Ht) NYW) OL, A-FVYTFFIIM, # 
EL ES. TOK, | TYPE] FHL “ASS POWER & ON IZ LET. 

WA THOSI“LE 

1. TEST MODE Version Identification 

FAKE-FON-YavRE 

The LED display will show “Test Mode Version No.". 

Ver.*.* ** —: Release No. of TEST MODE 

MM : Month 

DD : Day 

VAL : Year 

FAbLE— FON-Y a VORB ENEF 

KKK PIN YVa yr tysnN— 

MM 7A 

DD B= 

YY Bese 

NOTE: It is not “ROM version number”. 

See "IDENTIFYING VERSION NUMBER” section for ROM version number. 

Chl ROM ON— Yay Cd) EA, ROM ON—-Ya YicOWwTld, "7— 

YavtvN—OWR OWMFSIBLTC RSW. 

2. Memory Check 

REY — Fay 7 

2-1 S-RAM check 

S=RAM Peo 

Press| TO 

Suspective 

S-RAM(IC34), associated signal lines, etc. 

S-RAM (IC34) OAK, EK, TOMMOETRO 

AR fhe E 

S-RAM CHECK 

Error 

Approx. 1 sec 

#1 BR 

Error 

OK 

INT-BATT CHECK 

OF 

Approx. 1 sec 

HDR 

CARD CHECK 

Insert RAM-CARO 

Error 

JUN, 1989 

2-2 Battery check 

AVYI-FM RyoFY-F2a97 

Press| TO 

Suspective 

Battery (BA1) on main board (too low or loose 

battery connection) 

AA vK- KOM (BAL) ORR. (AKT, 
ARI — & OPERAS FR) 

INT-BATT CHECK 

Error 

2-3. RAM card protect switch check 

RAMA—F FUFA7bhAL YF Fzv7 

CAUTION! 
THIS TEST OVERWRITES THE DATA IN THE RAM CARD BEING CHECKED. COPY 
USER DATA TO ANOTHER RAM CARD OR SUITABLE STORING MEDIUM BEFORE 

TESTING. 

HEM! COFALTC, MASHS RAMA—Kilt, EOFH-VONFSAS, HAMZSH 

TLEWEF, 2—¥-DRAMA—-FEEAWTALSENAMGIL, HOMUEOKHS 

F—H te, {WO RAM A— FRICRAEL TBUITK KS, 

Insert RAM card (M-256E)(with protect switch on) into the card slot. 

RAM #— KF (M-256E) (FUFYbAL 9 FAY) EHLUAAETF. 

[>———__ No displaly change 

OK 

CARD CHECK 

OK! Protect OFF 

Approx. 1 sec 

1 o1b% 

(ex. Roland MEMORY CARD M-256E).Suspective 

Card connector (panel baord CN4) 

RAM card 

* Protect switch 

RARE 
A-KARYY (NAMA KCNA) ARO 

RAM #—- KARE (FOFDbAT Y FAB) 

2-4 RAM card read/write check 

RAMA—F Y—-F/ 74 b Fz oF 

Set the protect switch on RAM card to OFF. 

RAM A—KOTUTS bAT yo FEOFFICLET. 

Protect switch OFF 

Fus7 bk AA oF OFF 
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Suspective 

+ Signal lines between RAM card and card gate 

array (main board IC46) 

+ RAM card 

*RAMA—KFEA-FA-bTUT (1C46) & 

A- FMOG SRR, RAM 7— FRE. 

CARO CHECK 

RAM Error 

CARO CHECK 

RAM Ob. 

2-5 Card battery check 

A-FRYFV-— Fay Approx. 1 sec 

#1 BR 
aay Suspecitive 

Error CARD CHECK * Card battery (low voltage, signal lines to main 

BATT Error unit) 
SH-ESy FIV-RB (A FARHOD 
KN oF - OR FEA Ro) 

CARD CHECK 

BATT Ok 

2-6 Sound source RAM and bank check 

VM O RAM, BANK 7% b 

RAM (IC26) suspective 
SOUNG MOL CHECK “RAM (IC26) DASE Error-1 Ram 

Approx. 1 sec 

#1 * + Bank changeover gate array (IC27) suspective 

Erk Gere ean + BANK WHOY—bTLA (1C27) ORB 

+ RAM (IC26) and bank changeover gate array 

(IC27) suspective 

*RAM (1C26) &, *7-h7TLA (1C27) OM 

DAB 

Ram, Bank 
OK 

Ne 2-7 Sound sousrce ROM version identification 

Roland Displays the version number of the ROM 
Vo Ts0 y 2 (main board 1C26). 

OK & 51k, PMO ROM (IC26) DN-YaveFax7 LET. 

2-8 Checks using test card 
Insert TEST card FARA-KKLSF 297 

IMPORTANT 

The following tests require RA-50 Test Card prepared by the factory. 

ER! COF zr 7 CHASHATAA-—Fi, U-FY FEO RAS He RA-5O 
Fx» PHOFALA—FEMALTC HSU, 

LOCO CHEC 

ololoial 

Jololgl 

SW CHECK 

BALANCE 

RA-50 

Insert a “RA50 TEST CARD” into the card slot. 

Press| TO |. 

TAhA-FKREL, [TO] FHT. 

Wrong card is inserted. 
Error TLLEGAL CARD Detfective card 

*RA5OFTAhA- FORA. HOTA RA Kile 
ZAR LTC RSW. 

OK Leave the card inserted until all tests have been completed. 

“ZB, TARA-—Fla, FALE-FA MTFSECMAL THN TC KSU», 

3. LCD Check 

K LCD F 29% 

Approx. 1 sec 

#1 BR 

Verify no foreign material, dust or any other defacings exist on the screen. 

Rn, Hire eM AMBR LES 

Check for insufficient display such as missing dot. 

RANKING EME Dak LEST 

Press| TO|. 

TO| dhs 

A light contrast figure 1 is displayed followed by high contrast 8 and mid 4. 

oioloiol Check for ghost and missing dot. 
4 1lololo AEDHARTC1 (ME) +8 (i), 4 (MH) ETY bFAKABMELEF. 

KRMILT-Ab, KUED MERLE 
Press| TO |. 

TO| eT. 

4. Switch Check 

RA9F Fa97 

UPPER 4 

Press panel switches from top left to bottom as they are displyed on the LCD. The test 

does not step to the next switch upon encountering a deffective switch, showing the 

switch name. 

‘RMRENTWIAAL oF EMLTR SY. 

“OK &G6IE, KAKRMRDY ET. 

+ RROWEGILEO AL oy FORMPSRD Y E+tA. 

+ RAMOK bd 5 MAC BRAEL ET. 

Press 

BALANCE UPPER. 

4 

BALANCE UPPER. 
4 ERT. 

a) 



Error 
/}—————» No display change 

Suspective 

+ The displayed switch 

+ Signal line or connector to the switch 

OK PAE 
AA VF, EDRA DV FAOMGR, TADI—-€ 
DEAS Bo 

Test the remaining 74 switches in the same way. 

LAE TARRIK7MAD A 4 o FATIH LTIMET. 
SW CHECK 

BALANCE LOWER 4 

Press 

BALANCE LOWER. 

4 

START LOWER. 
4 eet. 

Press 

START/STOP |. 

START/STOP | #43, 

Verify the value change by rotating the TEMPO knob from FAST to SLOW. 

FAST sre 10 
SLOW «++ 0 

SW CHECK. 

TEMPO 

Turn TEMPO and FAST: 
verify the readings. SLOW 
+ TEMPO #1) 9 A* (IL, 
WHEE. 0 

Press [TO] 

+ [TO] eit. 

10 

5. LED Check 
ate 

LE CHECK 
LEDF# x77 

LCD will change display as shown. 

LCD ORI, AOL, ZGHEF. 

Only (BEAT 1) lights (default). 

{BEAT1) DAFT. 

Check each LED for lighting as follows. 

+ 19190 LED OFT SHERBLET. 

Press| USER PROGRAM 1 |. 

USER PROGRAM 1| &d#'+. 

RA-50 JUN, 1989 

| 
Only (BEAT 2) lights. 

{BEAT2) DAH. 

Press| USER PROGRAM 2 

USER PROGRAM 2] £##¥. 

Only (BEAT 3) lights. 

{BEAT3) DAFT. 

Press| USER PROGRAM 3]. 

USER PROGRAM 3| #4. 

Only (BEAT 4) lights. 

{BEAT4) DAHT. 

Press| USER PROGRAM 4}. 

USER PROGRAM 4] <d#id, 

Only MIDI MESSAGE) lights. 
{MIDI MESSAGE) DAT. 

Press| USER PROGRAM 5 |. 

USER PROGRAM 5 | *#-+ 

Only (BEAT 1), (BEAT 2), 
(BEAT 3), (BEAT 4), 
(MIDI MESSAGE) light. 

{BEAT1) (BEAT2) 
{BEAT3) (BEAT4) 7 satT 
{MIDI MESSAGE) 

Make sure the 5 LEDs are lighting. 

+ FARO 5 MO LED M5 eH LET. 

Press| TO]. 

TO| Hs, 

Only (REVERB ON/OFF) lights. 

{REVERB ON/OFF) 9A S347. 

Check the remaining LEDs in the group one by one. 

*LOLOOLED OFT eMBLET. 

Press| REVERB ON/OFF |. 

REVERVE ON/OFF | &4#3, 

Press the switch whose LED is being lit. 

JAF, [RIS LED BAT LTB AF oF EMT, 

Press| MUSIC STYLE |. 

MUSIC STYLE | €4#'+. 

7 LEDs (REVERB ON/OFF) through 

{MUSIC STYLE) light. 

{REVERB ON/OFF) 25 (MUSIC STYLE) €T 

Verify the 7 LEDs are lighting. 

+ 71D LED ASAT © HALES. 

12 
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v 

Only (BYPASS/WHOLE) lights. 

{BYPASS/WHOLE) DALIT o 

RA-50 

Check the remaining LEDs in the group one by one. 

+ LO1LOOLED OFT THEBLET. 

Press| BYPASS/WHOLE |. 

BYPASS/WHOLE | #4, 

Press the switch whose LED is being lit. 

Repeat the step for the remaining LEDs. 

DAY, [BRIS LED BRUT LTD AT oF ERT. 

Press| START/S ‘STOP |. 

START/STOP ct. 

vy 

12 LEDs (BYPASS/WHOLE) 

(START/STOS) | light. 

({BYPASS/WHOLE) #5 (START/STOP) #TO 
12{81 LED 2%, AAT. 

Press| TO |. 

TO] £44, 

EXT PEDAL CHECK 

1 

Plug inserted 

TFT OWE. 

OK 

EXT PEDAL CHECK 

Insert plug. 

TITEETF. 

OK 
‘ 

EXT PEDAL CHECK 

Insert plug. 

TITEET. 

through Verify the 12 LEDs are lighting. 

+ 12H LED OAT & HER LET. 

6. External Pedal Check 

AYVRY—-FNWRINW F2zv7 

Verify the open plug in EXT PEDAL 1. 

EXT PEDAL LICA-7FYSAFFMELAENTWACCLHBLET, 

Error 
-—_—————————._ Display unchanged. 

Suspective 

+ Jack 

+ Signla line to the jack 

RPA 

Yxy TAB 
fa TBA Bho 

Remove the plug and insert it to EXT PEDAL 2. 

EXT PEDAL 12*5 EXT PEDAL 2Ic4#-7FYTIFERLMATFSY 

Remove the plug and insert it to EXT PEDAL 3. 

EXT PEDAL 245 EXT PEDAL 3124-7FYTFFIFEELMATH Sv 

13 

OK 

MIOI CHECK 

Approx. 1 sec 

#11 Hie 

MIOI CHECK 

KBO OK SEQ Ob 

OUTPUT 

STEREO 

CHECK 

Verify 

OUTPUTs 
(R adn L) 

OUTPUT CHECK 

L 

TO) ed. 

Error 

OUTPUT (L, R) 

7. MIDI Check 

MIDI CHECK 

Make sure each pair of MIDI (KBD) IN-OUT and MIDI (SEQ) IN-OUT are linked for 

making up a loop. (Refer to test setup diagram.) 

MIDI (KBD) IN—OUT, (SEQ) IN—OUT#’, @NhFNUV-TFihoTWHcOe EHR 
LES. (FAhE- FOL 9 74 Y7RMSM) 

Press| TO |. 

TO|eHT. 

Suspective 

MIOI CHECK + MIDI cable 

KBD Err ¢ eel ack 
MIDI 3— FOA RR 
MIDIY ¥ » 7 DAR fo 

8. OUTPUT Check 
TIT ob F297 

8-1 Output level 

First check by ear the sounding tone. 

Next, connect the oscilloscope to OUTPUT 

R and L and verify 2.6 Vpp, 440 Hz, sine waves with MASTER VOLUME at full 

clockwise (Fig. 1). 

+ YTRAW OUTPUT Yr v Zk, E=]HTYASEKR, FYARI-SEBRER 
BLEF. 

- (MASTER VOLUME) % MAX IC LEF. 
*RELMS4A40H2O44 VRAMCOSOL SE, MARBLED. (M1) 

Fig. 1 
1 

Turn MASTER VOLUME fully counterclock-wise and verify smooth reduction in 
waveform amplitudes. 

iz, (MASTER VOLUME) % MAX #5 MIN [CE] LES. TOM AATL, Rl BRISA 
SQ RACECMBLET. 

Verify only L OUTPUT reproducing a sine wave as shown in Fig. 1. 

LOADS, MIOLI SHA YRAM CHOSE SHBLET. 
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OUTPUT CHECK 

rE 

FEVERB CHECK 

End of TEST MODE 

Flease POWER CFF 

14 
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N-Yav FVIN-ORR 

Verify only R OUTPUT reprc 
——ROM (IC36.A4 4#H-F) —--— (Fey Y>—-fh) RDMADPS, MIMDLARHT 

A-FYTFI7* EXT PEDALIICHLAAET. 
REVERB ON/OFF | 4 y £41 L205 
HOBIE FAO £4 (2% IC36M ROM ON- Ya veRMRL 
zt 
LISS (FAL AMMICMRE- FRMICE CNET 8-2 Reverb 

Check by ear that sound 

WINS LF a oe 

REVERB SRO MA > LZ RA-SO TEST MODE 

Ver #*.8* MMODYY 

9. Exiting Test Mode He KK ON Yay Fy 
ae : *9e7 MM A FALE FR Gael ge pb A (Af) 

YY 4p 
Swith off the power for the 

ihe Wo tTKsy 

——— ROM (1C26 .A4>K-F) ——— (Hi) 

A-FYTFY* EXT PEDAL1 (c# 
PART ASSIGN | RY » & HLA ie, AMET 
LCDIé, "LA sound module now checking” & #78 L EF 
SMRLCD ld FHM LILY 1C26M ROM M/N— Yay 
Ed zv. 

LIZS< FZEAMMICMBE— FRR ELD ES. 

Roland 

Vase YY/MM/00 

HR KK DWH Yay FUNK 
yy Be 
MM BD 
DD DB (atts) 

HER! LCODATFRO LIA GHRMBICGoeE aI, IELY 

ROM (23G8# LT ¢ HES 

IDENTIFYING VERSION NUMBER 

——— ROM(IC36 on Main board) -—— (ARRANGER SIDE) 

Insert_open plug in EXT PEDAL 1. 
Hold | REVERB ON/OFF | button on, then switch the power 

on. 
The display will show the current ROM(IC36) version 

number and the version date, then the instrument will 

enter automatically into normal operation. 

RA-SO TEST MODE 

Ver #*.** MMODYY 

* *.* * —: Version Number 

MM : Month 
DD : Day (Version Date) 

nig : Year 

——— ROM(IC26 on Main board) -—— (SOUND SOURCE SIDE) 

Insert_open plug in EXT PEDAL 1. 

Hold} PART ASSIGN | button on, then switch the power 

on. 
The LCD will show "LA sound module now checking..”. 

Soon after, the display will show the current ROM(IC26) 

version number and the version date, then the instrument 

will enter automatically into normal operation. 

Roland 

Vues YY/MM/O0 

%* #3 * > Version Number 

YY : Year 

MM : Month 

DD : Day (Version Date) 

Note: If the LCD display shows "LA sound module is not 

present!..”, replace ROM(IC26). 

JUN, 1989 

N-Dayv FYIN-ORR 

——— ROM (IC36.A4 4#-F) —--— (7L YY +—-fl) 

A-TFYTFT*E EXT PEDALIICHLAAET. 

REVERB ON/OFF | 89 Y £341 LEAS MME, AMET. 

PBI PALO EFL" ICB6EM ROM ON-Y a vYERRL 
ET. 
LIZ6 <4 $4 CAM IHHE- FRIEND ES. 

RA-SO TEST MODE 

yee MMODYY 

HR KK DWH Yay Fy 
MM 2H 
DD >A (Afr) 
YY 14 

——— ROM (IC26 .24 ¥K-— F) ——— (FF) 

aye 
A-TYAFI* EXT PEDAL (CH LAAEF. 
PART ASSIGN| RY v TH LEMS MRE, AMET. 
LCDIa, "LA sound module now checking” ¢ #78 LET. 
SE ORLCD lk FAO £F (CEN IC26M ROM ON-Yavy 
ERRLETF. 
LI£6 << $4 EA MHIc iE BAR eens. 

Roland 

Vee YY /MM/ OIL 

**, KK CNY y Fyrt— 

YY soe 

MM 7A 

DD >A CATT) 

HEM! LCODAFHROLISGHMICeoKkLE SI, IELY 
ROM (2268 LTC 7ES UY. 
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RECOVERING RAM DATA 

When the Back-up Battery(BA1) or CMOS S-RAM(IC36) 

has been replaced, take the following operation to 

initialize the CMOS S-RAM(IC36). 

1. Hold| WRITE | button on, then switch the power on. 

When the display will show: 

FACTORY SETUP 

LOADED |! 

the CMOS S-RAM(IC36) will be initialized in this way. 

1. Factory user program is loaded. 

2. All composer data is loaded. 

3. Pitch Bender range is set to 2. 

4. Master Turn in set to 440.0Hz. 

2. The instrument will enter into normal operation. 

RAM 7 — 2 ORE 

No77 > THA (BA1) * CMOS S—RAM (IC36) &2€ 
HL 7MIG, CMOS S—RAM (IC36) % Leet tirl 
A=Y xe FA AF AUER) EG 
EOIzO, Fit OFMRe FAT L 

1. [WRITE| 49> EHLEAS, BRENDA. TSE 

FatD Lb 9 ERR DRIES 

FACTORY SETUP 

LOADED !! 

CMOS S—RAM Id, LF OL 5 SMC AA IC 
PRET — ¥ Ic Yr FAAEHETF. 
1) THM 4 ea-—KtS 

R-—4¥-F—IBFNTI I TENA, 
FRYI-Vv YA "(cey bonS 

(4) VAY —Fa-=77H "440.0Hz" (ety ben 

De 

2. LILS< FAAMAIMBE- FIEND ETS 

SAVING DATA TO A RAM 

CARD (Memory card) 

. Press Power to on. 1 

2. Insert the RAM card ( M-256E ) into the card slot. 

3. Set the protect switch on the RAM card to OFF. 
4 

5. 

. Press| TO |of CARD. 

. Press| WRITE | while holding| TO | down. 

*lf you use a brand new memory card , the display 

responds as shown blow. 

If so , repeat step 5. 

6. When data saving is completed, the display 

responds as shown below. 

7. Set the Protect Switch on the card back to ON, then 

remove the card. 

RAM A—KAQDF-2O0e-7F 

(RIF) DAE 

1. MREONETF, 
2. RAMA—F (M—256E) ©A— FHAAD KC ty 

KLEF. 

3.RAMA—KOFOFY bAL oF *OFFICLEF 
4. CARD DMO] TO] eHLEF 
5. [TO] £##L&AS, [WRITE] SHLES 

* FM Cl A- FOMGIE, FLATLAILFOLI 

(ICRMENAZOT, COWMGIS, 67 —-KH[TO| EHLE 
2°65, | WRITE] © LES 

6. FAATVAM, FOLIGACHASALARTTC 

To 

7. H-FOFUFY bAF oF EAVIEL TH HA 

FeEKSET. 

LOADING DATA FROM A RAM 

CARD (Memory card) 

. Press Power to on. 

. Insert the RAM card (M-256E) into the card slot. 

Press| FROM |of CARD. 

Press| WRITE | while holding | FROM | down. 

. When data loading is completed, the display 

responds as shown below. 

oR wNo 

6. Release the buttons, then remove the card. 

%When you load data into the RA-50, leave the Protect 

Switch on the memory card ON. When you are not 

using a memory card,be sure to keep the Protect Switch 

ON. 

RA-50 

RAM A—kKHSHNF—-F2OO-K 
(AAA) DAK 

1. GMeEANSS 

2. RAMW—F (M-256E) €7— KHAAI ty b 
LET 

3. CARD O#b3FM [FROM] HL EF 

4. | FROM] *4L%&:A°5 | WRITE] HI LES, 

5. FA AT EAMPOL IMLS Lt MARAES CH 

6. RY YEML TH 6, H-FEMAET 

KRA-SOMKIC TF — 9 EHAUOWES IE, W-KOTUFY 
h- Atty FILA LOE CHLAKAHSN EA. EK, 

A-KREALE VMS, WS, TOFD b-AtyFe 
AVILLTHKEF 

15 
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ADVARSEL! 

Lithiumbatteri, Eksplosionsfare, 

Udskiftning ma kun foretages af en sagkyndig, 

‘og som beskrevet | servicemanual. 

Lithium batteri ma kun udskiftes med samme type og 

fabrikat. 

ADVARSEL! 

Lithiumbatteri. Fare for eksplotion. 

Mabare skiftes av kvalifisert tekniker som 

beskrevet | servicemanualen, 

Lithium batteri ma kun utskiftes med samme type og 

fabrikat. 

VAROITUS! 

Lithiumparisto, Rajahdysvaara, 

Pariston saa vaihtaa ainoastaan 

-alan ammottimies. 

Kun vaihat lithium pariston KAYTA saman valmistajan 

samaa tyyppia. 

VARNING! 

Lithiumbatteri, Explosionsrisk. 

Far endast bytas av behdrig servicetekniker. 

Se instruktioner i servicemanualen. 

Lithium batteri for endast ersattes med samme typ och 

fabrikat. 
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