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Roland 17059641

Printed in Japan (BOBE) (CR) 1

SPECIFICATIONS /{1#%

[ELECTRICAL CHARACTERISTICS/B R AV4514]
ORated Input Level/SEM A L NI

Input/,f “/7'\y l\ ........................................ _zodBm
EffectReturn/ T 7 P b - U B =2 cooeeenenennns —20dBm
Olnput Impedunce/ AH1 > E—4> X
INPUL/ A 22Ty B wreererreeemiiiiieii 1M ohm
EffectReturn/ZT 7 7 b « B —2 oooeeevenees 100k ohm
OReted Output Level/SEi&H 1 L NI
Output (LIR)/7'7 Ry b (L/R)  coreeeeereeens —20dBm
EffectSend/ T 7 7 b « 2 K -ccerreeeneeneens —20dBm
©Output Impedance/Hih1 o E—42 X
Output (L/R)/ 77 b7y b (L/R)  -eeeveeeeneenes 1k ohm
EffectSend/ T 7 x 7 b+ 2R -oovevenereienens 1k ohm
OOutput Load Impedance/#REA/H I E—45 2
Output (L/R)/T 7 b7 b (L/R)  coeveeeeneeees Over 10k ohm/10k ohm &Ik,
EffectSend/ T 7 7 b+ &2 K coveevvriiniinnnn Over 10k ohm/10k ohm kI t,
OSampling Frequency/Y >/ > B - 32kHz
[PATCH MEMORY//Sy F « X EY —]
OPatch Memories/ X 1) —8 --cooeereremmmennennnn 128 Patches + Manual Setting
[Effects/ T 7 7 B]
QAnalog/ P F AT oevrveerernii, Compressor, Over Drive/Distortion, Noise Suppressor, Guitar Amp
Simulator
ODIgital/ T £ 7 AIV -ooverernsrnin, Equalizer/Wah, Phaser, Flanger, Pitch Shifter, Delay, Stereo Chorus,
Stereo Reverb
[Tuner/F 21 —7—1]
OsStandard Pitch/BEZAE Ly F --cocovvrerierenneenes 435Hz to 445Hz
OTuning Range/BIERIEH «--------ooreeeeeemereeenens A0 (27.50Hz) to B6 (1975.53Hz)
OACCUracy/BUTERERE -orovevevererrererereenieinaienas +1cent
[A/D, D/A CONVERTER/A/D - D/A &)
@A/D CONVEILOE ++ o reererrrererrsriireiinriuieiisiens 16bit Linear
©D/A c°nvenor ........................................... 16b|t L|near
[Display/7 1 X 7L 1]
ODisplay/F 4 AT LA werreevreermeainiiiinian 7Segment LED
[OTHERS/ % D]
@power suppw/gﬁ ..................................... AC100, 120’ 220 or 240V (50/60HZ)
OPower Consumption/FEMEBF) ----o-cvereereenee 20W
ODimensions/SH & -vveneeeerereneeeiinn 17-1/8 (W) x 2-3/4 (H) x 9-1/4 (D) inches.
435 (W) x 70 (H) x 235 (D) mm
OWeight/TERRE oo ororrrerrrrrsemnrenneeiiieeiinee 7 1b 15 oz. /3.6kg
@Accessories/ﬁﬁﬂ ..................................... Pedal Seal :PNO-**********
Owner’s Manual (English) :PN0.2605025200
Owner’s Manual (Japanese) :PN0.2605025100
OQOPtions/F T T3 wroerrrerereresiininniiinns Foot Switch FS-5U
Foot Volume/Expression FV-300L
Stereo Cord PCS-33
Expression Pedal EV-5
(0dBm=0.775Vrms)
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LOCATION OF CONTROLS//SZIVECER

LED (green)

7 segment LED —
. SL-1351 SLP-255B-81
Top View (15029556) (15039228)
LED (red)
GL5HD42 A I ¥ U N ¥ !
P Top Cover
(15039239) T (2203040300)
ﬂ Buss %NROM“.C ) FOLMIOIGW ———BTASS g&‘»':giéﬂ'_ixnzms— PHONES REJJURN  SEND Lou’wm—-wpm Sheet SW
eFFect I e— TUNINGGUIDE ME-'O (2316074700)
0 g senoreruan] e . . g . . esvrass Jourput Y ® TUNER
sn I;;";:,WIJ L[JI uncen Iz:.&:m " "za%zz%":zs:as# — | r» “ : .gﬁi:y&;g Side Cover
VALUE G
= B 2 (2204039000)
-"‘ . O R-KNOB L BLK/BLK
= D TD (2248030400)
s Shuttle Dial
N D ) RK16Y12S 10KB
(13239304)

GL3PR8 (red)——

(15029281)

Pedal Escutcheon

Switch Panel (1)

Switch Panel (3)

Switch Panel (BANK DOWN)

(2222032100) (2221081700) (2221081900) (2221096900)
Switch Pedal Switch Panel (2) Switch Panel (4) Switch Panel (BANK UP)
(2218060500) (2221081800) (2221082000) (2221097000)
Foot SW
SKOKAH
(13129778)
Jack
HLJ0544-01-010
(13449150)
Jack Jack MIDI Connector
HLJ0544-01-110 HSJ0857-01-210 M-S2
(13449155) (13449440) (13429626)
Rear View
® @ Bottom Cover
SOSES ME-10 sumar muutieLe errects ® (2203040400)

() ‘5‘.‘

S a <
+ s

Half Rack Bypass Button

(3249059600)
Button Guide (1P)
(2213064200)
Power switch
SDDGA 3078A
(13129124)

AAC Cord (Installed/#& z i 173X)
VFF 2/0 756SQ W/PLUG 2.5M BLK (100V) '@ 13439801Y0
SJT # 2/18 W/PLUG 2.5M BLK  (117V) :13439836D0

EP. 474-E31 (230V) :13499176F0

UK Moulding Cord 5722-660-4527 (240VE) @ 13499111

KP-604 LTSA-2F (240VA) : 13499208D0
ACord Bushing

100V, 230V, 240VA KF-41 : 12369533

117V KR-61 . 12369532

240VE KR-51 : 12369531
ACord Bush Holder

100V, 230V, 240VE, 240VA 12219094300

117V 1 2219094200

EXPLODED VIEW/5 2

View B
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[PARTS]
NO. PARTS NAME PARTS NUMBER
@ TOP COVEE w+orrvreesssmeremmessssiss st 12203040300
@ BOLEOM COVEE «+wrorerrrrrrmsmrnsnsnnesinesasiesserines 12203040400
@ SidE COVEE ~--rvvrverrrrmrrr et 12204039000
O 0_R-knob_L_BLK/BLK (ABS $40H=8) -+eeeee 12248030400
@ SHEEL SW «rerrerreerrernsmnmieriei e 2316074700
@ BaSE 235-312 r+vccrrerrerrenreeianieiinintia 2235031200
(D Half rack bypass button 249-595 «:--reevreereeereeees :3249059600
Button Guide (1P) 213-642 «+++-+vverererrrrrerrraraines 2213064200
@ Insulation Sheet (fiber) «+-«w«rrrrerermreeiiins 12202091600
[EIG® MT Board Assy {pcb 2293029800) -++r-xx-rorereenees 17512355000
without Lithium Battery.
A@ AC Cordlinstalledy/E#H 2 — F (#E2fFF)
VFF 2/0 755Q W/PLUG 2.5M BLK (100V) ------ :13439801Y0
SJT $2/18 W/PLUG 2.5M BLK (117V) - :13439836D0
EP-474-E31 (230V) - :13499176F0
UK Moulding Cord 5722-660-4527 (240VE) ---- :13499111
KP-604 LTSA-2F (240VA) ---- :13499208D0
ANdD Power Transformer/#&EiE b 5 > 2
245_516N0 (100V) ....................................... '22450516N0
245_517C0 (1 17V) ....................................... -2245051700
245-638D0  (230V,240VE,240VA) «-oeveerreereenes :22450638D0
22450647C0 (117V/C) wrrvrrmrmmnrrsmmiseesaaseniieinnees -92450647C0
@ PS Board Assy (pcb 2293029700) -----reereereeeeesss 17512357000
A@ Power SW Holder -« rerrrmrememmmmis 12220077400
A Cord Bush Holder
100V, 230V, 240VE,240VA «+«vvvvrrrrrmnrrraeeaensnnnines 9219094300
T T A 2 2219094200
A\@® Cord Bushing
KF-41 (100V,230V,240VA) «+:vrvrrrermrrrerrenseesnnnin 12369533
KR-BT (T17V) weoerernremeemmminreesioiiiie i 112369532
KR-51 (240VE) «++++revreeessnnrrressnsinnsieesesiiiinnns 12369531
@ LED Board Assy (pcb 2293029900 1/3) -+« 17512356000
SW Board Assy (pcb 2293029900 2/3) -+------+ JRERIXRKRXRX
VR Board Assy (pcb 2293029900 3/3) ------- IREXERXKXAX
@0 Pedal Escutcheon {ABS BLK) ««--xereerseseessssneeeee 12222032100
@ SUPPOIE SPIING «++wereeersrremersssesienmnnsssiniiaens 12217010300
@ Rubber Foot ¢ 8, t=2mm for SW pedal ----------- 12235017100
@ Switch Pedal (ABS BLK) -wwweeseereseeereernerenes :2218060500
@ SWItCh Panel (1) «--rereerrremrmrmnmmrirereiiiee 12221081700
@ SWItCh Panel (2) «rreeererermeermmmmenn, :2221081800
@ SWitCh Panel (3) «-reeeerrrrmrmmrerereeeei, 12221081900
@ SWitch Panel (4) -+ oooeerrverrrrererenenmnn 12221082000
Switch Panel (BANK DOWN) «w+exeeeensreseaneeeees 12221096900
@ Switch Panel (BANK UP) ++++rerrrrereeermmenereinieee 12221097000
Heat Sink «cveceererreeerremsmmmemi s 12246022300
AGD  Lithium Battery CR2032-1HS «+vreveeeereeseeeeee :12569410

[SCREW]

@ 3 x 6mm Binding S-tight FeBC
® 3 x 6mm Binding S-tight FeCm
© 3 x 8mm Binding S-tight FeBC
@ 3 x 6mm Binding S-tight FeCm
©® 3 x 6mm Binding S-tight FeBC
® 3 x 8mm Binding S-tight FeBC
@ 3 x 8mm Binding P-tight FeBC
(® 4 x 10mm Binding S-tight FeBC
(D M3 external tooth washer FeCm
(D M4 internal tooth washer FeCm
® M4 Flange Nut FeCm

@ M6 Jack tool washer

@ M9 Jack tool washer

@ Jack washer M9.2 x 14 x 0.5 mm
© Jack nutM 9 x 12 x2 mm

® Jack washer HSJ-0999-01-210
@ Jack Nut HSJ-0999-190

(@™ VR Nut

(® 3 x 8mm Binding P-tight FeCm

OBOTTOM COVER REMOVAL SCREWS

a x 16 pcs.

NOTE: Replacement Parts (N0.18,19) is included the replacement LED Board Assy

(No.17).

7 MBS (No 18, 19) id, #{EF LED Board Assy (No.17) iZ&HENnF ¥,

w/internal tooth washer
w/internal tooth washer
w/internal tooth washer

w/internal tooth washer
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PARTS LIST//x—7 1) X b

] I - 15209138 MN86081 A/D Convertor IC40 on MT TRANSFORMER/ k5>
SAFETY PRECAUTIONS: CONSIDERATIONS ON PARTS ORDERING | ) o 15199930 M62352GP 12bit D/A Convertor IC55 on MT
The parts marked A\ have When ordering any parts listed in the parts list, please specify the following items in the order sheet. 15219157 M5241L VCA IC6. 11, 19 on MT /N\22450516NO 245-516NO 100V
safety-related characteristics. ary PART NUMBER DESCRIPTION MODEL NUMBER 15209181 THAT-2158 VCA |C2’ 8 ! n MT A22450517C0 245-517CO 117V
Use only listed parts for Bx. e 2;5%327;;0 X ,i’;f';; ,’;:;e ) I;ZC"/,Z‘; _ 80 /N\22450638D0  245-638DO 230V, 240VE, 240VA
rep/acefnann Failure to completely fill the above items with correct number and description will result in delayed or NOTE: THAT-2159 is compatible with UPC-1252 H2. A\22450647C0 22450647CO 117vic
B SR, Bk e_"f(j "3‘;’;‘(’[;;;’;;":-:’”‘- I THAT-2159 i, UPC-1252H2 & E#MEAH) £3. AC CORD (installed) /BEI1— K (i)
BRABBETOIBNLDOT F == I:r;\:g&b??%a’?iffﬁs%_ﬁ!l:?a)\bT'FEgu (ﬁgﬂ;ﬂ%@ J— 16209140 M5207L05 VCA IC14, 31 on MT A13439801Y0 VFF 2/0 755Q W/PLUG 2.5M BLK 100V
T e SserEaaT SRy Eo0/50 16219181 M5207L01 VCA IC25 on MT /A\13439836D0 SJT #2/18 W/PLUG 2.5M BLK 117V
RO, EEENLBEE 6 2247017300 Knob (orange) DAC-15D 15229741 P873-G35-687 CDS-Photo PC1, 2 on MT A\13499176F0  EP-474-E31 230V
BLHOBRREDBLIE S| o2 i
& - HLEARN, BRENESES, PERRIFRLREN LY, XESBNORBICSYET. 15229744 PC-410 Photo Coupler IC68 on MT A134991M UK Moulding Cord 5722-660-4527 240VE
LTFEL, HpHhESBLLE T, 15289138 M5218AFP OP Amp A\13499208D0 KP-604 LTSA-2F 240VA
15289137 uPC4062G2 OP Amp IC67 on MT BATTERY/R
15289705 M51953AFP Reset IC IC65 on MT wit —
MB -------- > MT Board ASSY VB -m------ > VR Board ASSY SB -------- > SW Board ASSY 15269613 74F163SJL CTM TTL IC56 on MT M12569410 CR2032-1HS 3V Lithium Battery
LB -—-——- > LED Board ASSY PB - > _PS Board ASSY 15249120 TC74HCO4AF C MOS IC57 on MT o
15249118T0  TC74HC132AF Gate IC74 on MT SCREW/% 7% :
CASING/ /r— X 15209172 M66311FP LED Driver IC1, 2, 3, 4 on LB ERRXERRR 3x6 mm Binding S-tight FeCm wiinternal tooth washer
/A15199212 TA7805S +5V Voltage Regulator IC71 on MT HRERERNX 3x6 mm Binding S-tight FeBc w/internal tooth washer
2203040300  Top Cover 15199243 TA7815S +15V Voltage Regulator IC72 on MT EREAXEAR 3x6 mm Binding S-tigth FeCm
2203040400 Bottom Cover 15199253 TA79015S —15V Voltage Regulator  IC73 on MT ErRRRRR 3x6 mm Binding S-tight FeBC
gggggggggg g'd.et iO;:; | (ABS BLK) 15199271 NJM78LOSUA +5V Voltage Regulator IC43, 44 on MT oot 3x8 mm Binding S-tigth FeBC wiinternal tooth washer
witcl al L EREERR 3x8 mm Binding S-tight FeBC
2222032100 Pedal Escutcheon (ABS BLK’ TRANSISTOR/ b5V X 9 - XN 3x8 mm Binding P—tight FeBC
2217010300 SugportSpring for SW Pedal 15309112 2SA-1312 Q12, 15, 28 on MT KRR 3x8 mm Binding P-tigth FeCm
2221081700 Switch Panel (1) 15309106 25A-1586GR Q42, 61 on MT BrxrrrRE 4x10 mm Binding S-tight FeBc wiinternal tooth washer
2221081800 Switch Panel (2) 15319110 2SC-4116GR Q4, 5, 9, 37, 60 on MT REEXX R M3 external tooth washer FeCm
2221081900  Switch Panel (3) 15319111 25C-3324GR Q18, 19, 21, 22 on MT bbbl M4 internal tooth washer FeCm 240VE
2221082000  Switch Panel (4) 15319112 2SC-3326B Q45, 46 on MT EREXXXR M4 Flange Nut FeCm  240VE
2221096900 SW!tCh Panel (BANK DOWN) 15319113 2SK-880GR ETT I T M6 Jack tool washer
2221097000 Swihch Panal (BANK UP) 15329523 RN1307 Digital Tr. *RARRERE M9 Jack tool washer
2235031200  Base 235-312 15329528 RN2307 Digital Tr. Q44 on MT FRRRERR Jack washer M9.2 x 14 x 0.5 mm
S ErEERERR Jack Nut M 9 x 12 x 2 mm
CHASSIS/~ ¥ —~ = — S DIODE/# 1 #—F FRREEERE Jack washer HSJ-0999-01-210
A\2220077400 P SW HOLDER or Power SW FrERRERR Jack Nut HSJ-0999-190
15019122 1S-188FM D26 on MT
2219075800  SOCKETHOLDER for MID} Jack A15019275 3B4B41 Rectifier Bridge D46 on MT T VR Nut )
KNOB, BUTTON/V ¥ 3. K&~ A} gg; gfgg :gg; , Rectifier Bridge D47 on MT NRP-345 for Heat Sink
: MISCELLANEOUS/ % )
2248030400 & Bg-:zﬁlla g) BLK/BLK  Shuttle Dial 15339123 185302 Lo : us %bbﬂ —— —
= 15339122 18S301 D39 on MT 2235017100 Rubber Foot ¢8,t=2mm or edal
3249059600 ;I:;fg;;k Bypass Button ~ Power SW 15339329 RD2.0M 2.0V Zener D10, 11 on MT 2§ggg1zogg |F!ubllaer Fogth (Fiber) for Battery Counterplan
- 2 916 nsulation eet (Fiber
ot e W o s
15339331 RD6.2M 6.2V Zener D9 on MT 2246022300  Heat Sink
2316074700  Sheet SW 15039228 SLP-255B-81 (green) LED for Tuner D65 on LB Vi gk TER61-0171 Rag Terminal
A13129124 SDDGA 3078A- (250V/TV5) Power SW 15029281 GL3PRS (red) LED D1,2,3,40nSB MA12369533 KF-41 Cord Bushing 100V, 230V, 240VA
13129778 SKQKAH (Taping) Foot SW 15039239 GL5HDA42 (red) LED onLB %2223:3? §2-61 gorg gus:ing ;‘ZxE
SN Y. 2 -51 ord Bushing
JACK, SOCKET/Y v v 7, Y5 v b RESISTER/$E#1 2219094300  Cord Bush Holder 100V, 230V, 240VE, 240VA
13449440 HSJ0857-01-210 Mini Stereo Phone Jack 15429109 RHO3A3A14J 10KB RT2,3,40nMT Aleggg:foo Cord BUS!’\ Holder 117V
13449155 HLJ0544-01-110 Mono Phone Jack 15429108 RHO3A3AS4J 47KB RT10on MT Polycar PIE)e 3.2x5x10 for Foot SW LED
13449150 HLJ0544-01-010 Stereo Phone Jack 15399994 RCBSC 102J0 1Kx4 RA4, 50n MT 2213064200 Button Guide (1P) 213-642 for Power SW
mggggg :/35328 200 (280in) :\(A:lol (L N; out) 15399995 RCBSC 472J0 4.7Kx4 RA1,2,30n MT 12199570M0  BBH-1 Buttery Holder
-028- pin socke 15399963 RCBSC 103J0 10Kx4 RA7,10,11, 13, 19 on MT ACCESORIES/f:
15399999 RCBSC 101J0 100x4 RA14, 15, 16, 17, 18 on MT 2605025100!“;’:&" a0 )
DISPLAY UNIT/ZERIL= v k 15409106 RCBSC 10540 Mx4 RA20, 21, 22,23 on MT wner's Manual (Japanese
SPLAY UNIT/SR2.= 15409105 RCE9A 103JA 10Kx8 RA6, 8,12 on MT 2605025200  Owner’s Manual (English)
15029556 SL-1351 7 Segment LED D720nLB - ERERERER Pedal seal for MANUAL MODE
S POTENTIOMETER/# ) 2 — L1
PR ASSY 13239304 RK16Y12S 10KB Shuttle Dial onVB
[E]7512355000 MT Board Assy {(pcb 2293029800) .
. . . CAPACITOR/ 54—
NOTE: Replacement MT Board Assy does not include the Lithium Battery. because, lithium
battery does not use for the back-up of factory presets. Order proper the lithium /1363919580  SME35VB2200 2200uF/35V €251, 258 on MT
battery separately if necessary. , A1363915581  2200uF/16V HC (12.5x20) €249 on MT
L . . w _ . 13549331M0  PTR ECQ-B1H154KF3 0.15pF Polypropylene C91onMT
#E © Main Board Assy LICBE STV 5 1) 77 ARillE “LHUAROT— 5" ERIET 2 A13529104M1  DE7150F472MVA1 4700pF Line Filter C501, 502 on PB

BT, RSN TWERADT, Main Board Assy 4 —¥—LTsd, VFILEHM
i3, BEERTVWIRADTERLTFE
Y F Yy ABMALELRSER, @A -5 - LTT S,

4.7uF/16V Tantalum C142 on MT
13619709N0 DN1V2R2K1S 2.2/36 2.2uF/35V  Tantalum C10on MT
1363915350 16MV 470HW 470uF/16V C254, 255, 308, 309 on MT

INDUCTOR, COIL, FILTER/{ > 49 % —, A4, T4 58—

13619302N0 DN1C4R7K1S 4.7/16

12569410 Lithium Battery CR2032-1HS

A12449229M1  FKOB160MH15 250V Choke FL501 on PB
7512357000  PS Board Assy (pcb 2293029700) 12449457 BLM32A07 EMI Filter L7.8,9,10,11,120n MT
7612356000  LED Board Assy (pch 2293029900 1/3) 12449298 ESD.R25D Data Line Filter
NOTE: Replacement LED Board Assy includes the following 2PCBs. CRYSTAL, RESONATOR/ 7 U X 2L, RiEF
'’ s
R LED AE:;“(’D A o 22/%;& TEAIT. 12389791 AT49 16MHz AF-07030N  Xtal X1on MT
sy (e 3099500 313 15299163 SG531 49.152MHz Xtal module X2 on MT
c CONNECTOR/2 %% & —
TB-1.5- for Trans.
15279309 HDB413308F10 CcPU IC64 on MT A:ggégggg R oo CPB (6P) o s W
15239151 uPD65012GF-596-389 DSP Gate Array IC58 on MT iessee oooa19CPE (12) o et S
15229898 M60013-0127FP BOS-012 DSP Gate Array IC54 on MT N ey T 1110.(11P) o
15239120 TC23SC260AF BOS-013  DSP Chip IC59 on MT esesied 220071210 (12P) e
15449305 LE27C512F-15Y1 EP-ROM(Programed) 1C63 on MT i sesn P 62T2-EF (3P) o b ttle Dial
15209392 LE27C512F-15Y1 EP-ROM(blank)
15209409 LHE314%* MASK-ROM (Programed) WIRING, CABLE/ 7 { ¥ U > 7, =T b
15179402 MB81464-10PSZ D-RAM IC60 on MT
15279529 MH511664ZP-10 {ZIP)  D-RAM 1C61 on MT gggg:‘:ggg Pt g:';:::};g; ;g:;g
15279528 LC3564PM-10L S-RAM IC62 on MT ; .
15289706 LC7881MC D/A Convertor 1C27 on MT 2341077100 Connector with Read (3P)  for Shuttle Dial
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————— > [C64 <_ﬂrrum FAT-PaZ {ows [ ] }TO SHEET SW
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e
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on 3 SW BOARD |
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IDENTIFYING VERSION NUMBER//N\—2 3 DR H &

1. While pressing the [2] pedal, [3] pedal, [¥] pedal and
[4] pedal, set POWER SW to "ON”".

2. The LED Display shows version number of Programed
ROM (IC63 on MT Board Assy).

1. =~¥n (2], [3], [w], [A] 2#L&05, EHE
% “on” IZLTTF &y,

2. LED ¥4 A7V A2, 7025 5ROM O/)N—V 3~
(IC63 on MT Board Assy) #FERSINT T,

LOADING THE FACTORY PRESET DATA/7 77 hJ—=-7UEty b F=500-FOFHX

The following explanation is the procedure for initializing
all settings. For other initialization proéedures, refer to
the owner’s manual.

The next Table shows the parameters and initial values to
be initialized.

TROXFE L, £@TOXRELMIMLT HHETT TOM
OMPUL DR, BERGHAEEZSHLTT S\,
To#EE, MBI ND/ 8T 2 -5 — LREIEZRL TV
E3a

Data initialized/fJ#i{t 3 57— %

Initial Value/#)

Patch when set POWER SW to "ON”
BFRA ROy F

1-1-1

The method to call the patch
2Ny FORTH LA

The method 1
O LAEL

Tuner ; Standard Pitch
Fa—F— - FHHEY Y F

440Hz

Tuner ; Mode
Fa—F—-F—F

Shows the string name Regular tuning
WEFER VF¥aT— - Fa—Z

Tuner ;Output Level
Fa—F— - WLV

"0 (Mute)”
“0 (3a—1)

MIDI Channel
MIDI F v ~ )V

Omni On (Transmit Channel = 1)
OMNI ON (EfBi1F % %)

Delay/Reverb
; The management when turning effect "OFF”.
FA VLA IN=TH, LTy b F 7RO

When turning effect "OFF”,

Output the Delay or Reverb sound.
I7x7 b AT7YDWIEFICH, BYVBLECHRESZ
W45,

-

While pressing the [¥] pedal, set POWER SWto "ON".
2. The LED Display shows as below.

1. =&V [w] LA 5, BiFE% ONIZT 5,
2. LED ¥4 A7 LA, TROLHIIFEREINS,

¥When stop loading the factory preset, press the
[PLAY] button.
3. When pressing the [WRITE] button, the factory preset
data loads.
After loading, the LED Display shows as below and
return to the normal mode.

X777 b= Tty FOFEAALTHILT HHE
1%, [PLAY] A% V2L TTF &V
SEEOBIFRAR & F LIREICZY £7,

3. [WRITE] F% v ##IL TF Sy,

T R)— Yy b T OGEAARETR

WwE g,

FAGABEIL, LED 74 AT LA IZTRD L ) ICER

XNT, BEOBFHRARER CIREIZZD £,

DATA SAVE AND LOAD/F—4MOt—7&0- FDFX

Data save and load

To transfer data between the internal RAM of the ME-10

and external device, use MIDI exclusive message.

CAUTION: Loading external data to the ME-10 erases all
user data stored on the ME-10.

a) Saving the ME-10 data to external backup device
(ME-10 to e.g. MC500mk2)

This example saves the internal data of the ME10 to the

MC-500mk2 (sequencer)

1. Connect the MIDI OUT socket on the rear panel of
ME-10 to the MIDI IN socket of the MC-500mk2
through MIDI cable. This connection will allow one
way data transfer.

AERORAMICEBE L 27— %, WEice—7L720, &

Hwit, HEOF — 7 2 ARIED RAM (20— F§ 51215,

MIDIDIZZ AT V=T - Avk—U%FHLTT,

DT, F—=40%E, SEFELHHALEIT.

g TF-sou—-FEEFTLHE, FRE TS, KA
KRS TWAEF— %2, ETHEINT T,

a) FIER A €Y —DETF—F 245Ny 7 - T v TR
%5 HEE,
(ME-10 ======)> MC-500MK2)

1. FRI®DLHIZ, ME-10 ®[MIDI OUTI]V v v 7 &
MC-500mk2 A[MIDIIN]Y v v 7 &%, MIDI 7 — 7
WTHRLE T,
(ZoFRX%, 7v 7oA ERUTT,)

MIDI OUT |

ME-10

Transmitter,” (3%45M)

2. (ME-10>
Make sure that the ME-10 is in the play mode
(PLAY key is lit). If the PLAY is not lit, press it.

3. (ME-10>
Press MIDI key twice. The display will read "Ld".

4. <{ME-10> ~
Turn the shuttle dial until “ALL" is displayed, to
transfer all the data.

5. Setthe MC-500mk2 to the data receive ready state
following the procedure described below.
Turn on the MC-500mk2 which will display as
shown below.

| MIDI IN

MIDI Sequencer
MC-500MK2

Receiver,” (Z/E)

2. ME-10>
TLARBEII R o TWAIEEFHRLTT I,
([PLAY]K Y v DA v = =T LTnET,)
(PLAYIRZ v A D=7 =T T LTwiewn
L X3, [PLAYIRZ VAL TT &,

3. ME-10>
[MIDI]R % > %, 2[EHHLTF Sy,
T4 ATVLA I, L EFERINTE T,

4. <ME-10»
e bV AL TIVT, EET LT —F % “ALL7
ICRRELE T,

5. <MC-500mk2>
MC-500mk2 OEFE® AN E T, MC-500mK2 DT «
ATVLAIZ, TanLHIZEREINET,

Insert System Disk
and Press ENTER

6. (MC-500mK2>
Insert the SUPER MRC system disk into the disk
drive unit and then press ENTER key.

7. <MC-500mk2>
Verify the following display on the MC-500mk2.

6. MC-500mK2>
SUPERMRC D> A F 4 + 74 A2 % Ah, [ENTER]
*— %4 1T, SUPER MRC DY A5 L %35 LT
S IS

7. <MC-500mk2>
TROL I ICFRENDLHE, HRELTTF SV,

SONG 1
M=1

) =120 REAL

SONG 1: Song number T e F N
M=1 : Measure /N
J =120 : Tempo T VR

REAL : Recording mode L a—F-E—F
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8. <MC-500mk2> 8. MC-500mk2> 2. <ME10> 2. (ME-10>
Using the cursor keys + and — place the cursor H—=IN e F—[(=], [D>IT, =9IV 7" Make sure that the ME-10 is in the play mode FLARBEIZ R - TWAHAIEEMHERELTT S W,
on the song number. F N — OB LT, (PLAY key is lit). ([PLAYIRS DA v =5 =BT LT ET,)
} . . s do s S s s sy
9. (MC-500mk2> 9 (MC.500mk2> If the PLAY is not lit, press it. k[PngY][‘Il‘DfA;]@fg/y%% L%’(_Fi)é,;;ﬂ LTwpwn
Using the following keys, select the song number F— kb —TEEL YT F N FEELE ’ ¢
to be saved. ) 3. <ME-10> 3. (ME-10>
[Numeric key “1"] —> [SHIFT] key + [ENTER] key. ([7 ¥+« %=“1"]->[SHIFT]¥ — + [ENTER]¥ —) Press MIDI key twice. The display will read “Ld”". MIDI]R % » %, 2L TT &V,
74 AT 121k, “Ld” EFERENFET,
10. <MC-500mk2> 10. <MC-500mk2> 7 15 d" 2FoR K
Press REC/LOAD key. The display will show the [REC/LOAD]F— %L ¥ ¥,
following message, indicating TROFRICRY, T ZEEHEMRIKEBICLY £7,
that the MC-500mk2 is now in the recording mode. 4. <MC-500mk2> 4 (MC-500mk2)
Using the « dial or numeric key “1” and ENTER [aDial]F 7243, ([F ¥ « F—"“1"]+[ENTER] ¥ —)
key, go to the top of the measure. T/EERAICD o TEE T,
PreSS PLAY > > RECORD 5. <MC-500mk2> 5. <MC-500mk2>
M — 1 J —_ 1 20 REAL Press PLAY/SAVE key. [PLAY/SAVE]F —ZM L TTF S,
6. <(ME-10> 6. <ME-10>
Blinks the display as it receives the data. F=3%FETEE, T4RATLADERPIBEL
11. (MC-500mk2> 11. <MC-500mk2> Upon completion of the data receiving, it returns 9,
- * . . . ” ” = ST S ASIR. JREHE L B
Press PLAY/SAVE key The MC-500mk2 enters the [PLAY/SAVE]*"’ fzj;ﬁ] L —g—o back to the status in the step 3, dlsplaylng Ld”. T DAZ DIHE bbbk , %‘J“E 3. DIREBIIREDY ij‘o
recording mode. MC-500mk2 2SL 21— F 4 ¥ ZFIRREWC R B DT, & 7. <MC-500mk2> 7. <MC-500mk2>
LI % H17 T, ME-10 67— 2 XRELE T, Press STOP key. [STOP]F —%4ILT, ¥—r ¥ —%ikbdFd,
Note: When using a sequencer other then MC- FEMIDL 7 4 V& — DT DY — i v — % f (The sequencer will stop cfxut-omatica.lly ‘when it EET_ Y OREBEMRT LAOEBMIZIET Y, D
500mk2, check whether it has B+ 5881, L0 27 Vv— 71 completes data transimission, blinking the HELET.)
the MIDI filter. If has, set to receive the WEZECTELLIEHRELTBNTT IV, MEASURE.)
exclusive message. (e.g. on the Roland (F—% >~ FMC-50 ®¥&1d, MIDI 2 RCV 8. <MC-500mk2> 8. (MC-500mk2>
MC-50, set MIDI 2 RCV STATUS to on.) STATUS %, # v iCikELTT,) This completes data load. PET, 7—%ou— F#&T,
12. <ME-10> 12. <ME-10>
Wait for a while (after the MC-500mk2 enters the [WRITE]R % v ##i§ &, F—PmEsnid,
recording mode), and then press WRITE key. The
ME-10 starts data transmission. - -
TEST MODE/7X b - E— K
13. <ME-10> 13. <ME-10>
Upon completion of data transmission, it returns EEMETTAE, FIE “37 ORBIZEY 9,
back to the status in the step 3, displaying "Ld". CAUTION: Though test program will not erase the user EED DFAMN - E-FREFLTH, 2= F—7
14. (MC-500mk2> 14, (MC-500mk2> data, be sure to save the data before entering BHEESNIVADWFT—0B, T—5DL—T7%
Press STOP key and the MC-500mk2 exits the ME-10 %%, 7— % % %ME Likh 5725, [STOP]F — the test mode. For the saving procedure, see fioTTEV, 79 Dk 70k, N i’
recording mode. FILC, La—5 1 v 7 KBRS E T Data save and load (p.6, 7). oo F/e—70KE (P.6, 7) TBHMLT
Vg
15. Preferably, save the received data onto a disk 15. SELLF—%i&, THE—D5, T4 A7k —7 ' _
against accidental data loss. For saving to and LTBLILEBEDLET, OEquipment required ) . OMEI % %)00) N " b g
loading from the disk, see the instruction manual FA4 AT ~DE—T I, O— FOEEI, Expressnon. pedal (e.g. EV-5), audio generator, noise « T/ 1“7 Lyiar- /\ﬁf N (EV-5 T,:), o SEYREE, )
of the SUPER MRC. “SUPER MRC” OEUWEHBAFE 2SR L TF 3 v, meter, oscilloscope and MIDI cable. e )X A—F—, oFuaxa—7, eMIDIT —7
)%
16. This completes the data save. 16. LET, =%t —7#T,
. e i e . OEntering test mode OF AME—F~DANT
b) Loading the backed up data from the external by FREB/ N 7 - T v TR, BT — ¥ REANnE Turn the shuttle dial fully counterclockwise (DOWN), S b FATAE, FICEILEXThb, Bt A

device
(e.g. from MC-500mk2 to ME-10}

1. Connect the MIDI IN of the ME-10 to the MIDI
+ R e
L

% )5 ik
(MC-500mk2 ======)> ME-10)

1. FH®O LI, ME-10D[MIDI IN]Ja2A 27 % —&
T T

MC-500mk2 ®[MIDI OUT]=4 2 & — & % MIDI
S Yt
r—=7NVTERELE T,

MIDI OUT |

MIDI Sequencer
MC-500MK2

Transmitter,” GE{E)

1 miDI IN

ME-10

Receiver,/ (Z{EH)

and then turn on the ME-10. Alternatively, press and
hold the number pedals [2] and [3], and turn on power.

OExiting test mode
Simply turn off the ME-10.

NTTF 3y,
(F70F, Foi— gL [2], [4] R
mhS, BETANTEEV,)

OF A b E— FOIRITH
BEEWLE, FAb - T F2OHITET,
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OTest items O7 2 MEH 8. Compressor 8. AVTL vy —DFx v
The test program will conduct 16 tests. 52 MEHEBWE, £FTI6EELY 9, « SUSTAIN e SUSTAIN
To select a test item, display the desired test item on &#5 A NHEBOBFIE, Yy MV FATAEMERLT, * ATTACK * ATTACK
the display using the shuttle dial. EiT LT X MHEBOER%EZ, LED 74 A7 L MI2K « TONE « TONE
REETT SV, « LEVEL « LEVEL
1. Switches and LEDs 1. SWELEDDF = v 7 —
Number pedals, bank pedals and pedal indicators CFUN—  RTJ, NV - RFTVERF) [ | I_
Membrane switches and panel indicators =5 —DF v l_ _l
o —FSW ENRRNLEDA VTS —F—DF v 7
e 7THFAVYFMLED EFa—F— AT T—F—D 9. Overdrive 1 9. F—N—=+ FIAT1DF=zv 7?7
Fv 7 * DRIVE * DRIVE
_r _ | — ! !
I ! 1z
. . . 10. i 10. —)N— « N5 d 5
2. Expression pedals and shuttle daial 9. I X AT Ly Tayv - RINVETY M FTATI 0 c-)V;;?\;ge 2 0 ?DR/I\VE FIA4720F =7
PFz7 * TONE * TONE
[EXP PEDAL 1] jack is open I I
N [EXP PEDAL 1] Y% v ZICIZ AT Ly ay « "5 11
hd BB L TOWRWEE,
_ 11. Distortion 1 1, F4AP=aY1DFzv72
— [EXP PEDAL 1] is e.ngaged - « DRIVE « DRIVE
NN (In case of depressing the expression pedal.) « TONE « TONE
RN [EXP PEDAL 1] Y% v ZIZZI AT Ly a ¥y - RFN
- - FERELTVDLEE, ] |
(72T VL yvar  REVEBRAATHLER) 1~ 1 I |
* EXP PEDAL 1 jack CIIAT Ly ay RINVIDF v
« EXP PEDAL 2 jack I AT VLl aly RINV2ZDF v 12. Distortion 2 12. 4 A= ary2DF v’
e Shuttle dial VX NNV FATIVDF v T * DRIVE * DRIVE
3. DSP 3. DSPDOF v *« TONE * TONE
* LEVEL * LEVEL
_i_ i ' I
I ! O
4. DRAM 4. DRAMDF = v 7 13. Noise suppressor 13. JAX T Lo —DFzv”
« THRESHOLD * THRESHOLD
- i
1_11 Lo
5. D/A converter 5. D/AIYN—%—DFx 9% 14. Send/return M, YR/ )Y = DF vy
_1iZa ]
1117
15. Guitar amp simulation 15. 99— -7 T a3 —=F—DF v
6. A/D converter 6. A/DIVIN—=F—DF v 7 '.- |_' '_
= i,
_1 _1 t =
i 16. Master level 16. TA¥— - LANVDF x v 7
7. MIDI circuits 7. MIDIDF = v 7 [
ol
—' —
1_1 I |
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1. Switches and LEDs
1-1 Number pedals, bank pedals and pedal indicators

a) Press the pedal indicated on the display and/or
pedal indicator. For example, press the
number pedal 1 when “P-1" is displayed.

b) The test will end in either of the following two
conditions.
b-1 : All OK — the next pedal is automatically

selected.

b-2 : NG — the test stops.

1-2 Membrane switches and panel indicators
a) Press the panel switch whose indicator is
lighting. The display will show ”- - - ".
% As for switches [GROUP], [MIDI], [PLAY],
[MANUAL], [WRITE] and [TUNER], the
display will show the following numbers.

1. SW X LEDDF x v 7
1-1. Fu/N— s RFNWENT - R ERT ) -
A= —DF 7
a) REW AT —F—ELEDT 4 A7
LA CRENZRIVEFLTWEET,
(B 1 FwoN— &N 1iE, “P-1" &
FRENET, )
b) FAFDERIZL ST, TREOLIITED
F7,
b-1 2TV EFOEHE - HEIWIZXK
DF A MIMEAT T,
b-2 I AEOEHE — TR
9,
1-2. = FSWENRRKNVEDA VT —F—DF = v
4
a) AN DA VT = = LAV
FOEAL v FEHL T TTE
ZOF, F4ATLAIIE, LT EFERE
nE 3,
% [GROUP], [MIDI], [PLAY], [MANUAL],
[WRITE], [TUNER] 2B L Ci%, Tid
DEIC, FAATVLAICFERENE T,

l | l |

- _ S O N
=

[GROUP] [MIDI] [PLAY]

b) The test results in either of the following two.
b-1 : All OK — the next switch is automatically
selected.
b-2 : NG — the test stops.

1-3 Display and Tuning Guide indicator Verify that the
display and tuning guide indicator are cycling
particlur lighting pattern.

1-4 Display the next test by turning the shuttle dial.

2. Expression pedal jacks and shuttle dial
Set the minimum level control on the expression
pedal to “0” level.
2-1 EXP PEDAL 1
a) Connect the expression pedal to [EXP PEDAL
1] jack.
b) Slightly turn the shuttle dial and the display will
show "100” regardless of pedal setting.
{In case of depressing the expression pedal.)

[MANUAL] [WRITE} [TUNER]

b) 5 A FOEIZL 5T, FTRROLIIWCARD F
T,
b-1 . &EPsEEOEE — BEWNIZAD
FA MR T T,
b-2 i RBOBE - K~EET DT

o
1-3. 7 Z A PMLED EFa—F— AT —
Y—DF v

7472 MLED EFa—F— A7 —
g5, —EDINY — 2 TELT D I & R R
LTTF &V,
1-4. v "NV - FATNVEMHHLT, ROTA %
FRSHTT 3,
2. I AT Ly ary RENVELXY MV FTALATLD
F w7
RIMHT AL AT Ly ay s RYLVDI T
LK) a—aiE, 07 ICLTBWTTF SV,
2-1. VAT Lyway RIVIDOFLv 7
a) [EXPPEDAL1] Y v v ZIl, =7 AT Ly
Ta v REVEFEREL TS,
b) Y2 MV FATNLVERITE, T4 ATV
442, “1007 EFRENTE T,
(7 ATV yYay - REVEEIAA

% If the plug is loosely connected or if it is not
recognized by any reason, the display will
show “n.c.”.

L1 TLBEE)
P rnd
% [EXPPEDAL 1] Yx v 22, =7 AT
Lyigy REUVPKERENL TRV
A, T4 ATV A, “ne b
RENE T,
111 .

¢} Swing the pedal over its travel extrems and
verify “0” to “100” readings on the display.

2-2 EXP PEDAL 2
a) Press [WRITE] key.
The display will show:
(In case of depressing the expression pedal.)

) BEELITZ AT Ly va v R NVERE
ELT, 4 AT LADEKRN, “07 »
51007 1B LT AT L aHRALTT &y,

2-2. I AT Lway RINV2IDF =7
a) [WRITE] K% > 2L TF S\,
F4ATLAN, ‘128”7 LERSINET,
(27 ATV >ar REVEBEAAA

TWBEE)

b) Connect the pedal to [EXP PEDAL 2] jack.
c) Swing the pedal over its travel extrems and
verify “0” to “128" readings on the display.

2-3 Shuttle dial
a) Press [WRITE] key.
Without toching the shuttle dial, observe the
display. It will show:

b) [EXP PEDAL 2] Vv v 22T A7 L v
Ta v o RENVEEHELTT S,

) BELAEZIAT Ly gy  RELEH
ELT, ¥4 AT LADERD, “07 »
51287 128 b A T E BHERE L TTF SV,

2-3. Yx MV - FATNVDOF 2 v 7
a) [WRITE] K% > &ML TF &y,
ZOB, Ty bV F A TIVIZAI R VIR
BT, F4ATLADOERD, “07 Th
BT ERMERELTT SV,

b) Turn the dial from extrem to extreme of its
travel range and verify that the display
changes the reading between "—4" and "4".

c) Press [WRITE] key and the display returns back
to step 2-1, EXP PEDAL 1, showing:

o,
I_

L
11

3. DSP

3-1 Turn the shuttle dial to display the following test
item.

b) Sx MV - FATVEEIELT, T4 AT
LA DOFERM, “—47 b 47 1814
TLIERMRLTT S\,

¢) [WRITE] ®% » i &, “2-1. =7
2T L oigy NV IDFzy 2”7 ~
RhEd,

Fa4 ATV ALE, TRoLHIIFEREINE
To

3. DSPOF x v 7
3-1. v FNV - ¥A7N%E LT, DSPDF A MH
HA2RRSHETT IV,
F4ATLA, FTROLIIFERENTET,

3-2 Press [WRITE] key to start the test.
The display will show:

OK/IEH OB &

3-2. [WRITE] K% v ##4&, 7AMEETLIT,
F 2 MERA, FEROLIICT 4 ATLAIIEK

RENT I,
g— — —-——
_ 1 |
NG/REDGE
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4. DRAM 4. DRAMDF = v 7
4-1 Turn the shuttle dial to display the following test 4-1. % PV FA TNV EE LT, D-RAM D7 X
item. MEH A2 RRSIETT &V,
FAATLAIL, TROLIIHEREINET,
-' —
171
4-2 Press [WRITE] key to start the test. 4-2. [WRITE] K% v ##i¢ &, A MEFEITLET,

This test requires slightly long time. The display FAMERD, FTRROLIIZTA AT L AIIE

will show the result as follows: RENET,
E TR MEREPEREND T TELAEH I
20 FET,

» »

o [ ] [ ] [ ) [ ] [
171 (N _ _
- I_ 1 I
OK/IEH D& NG/ R DY E
5. D/A converter 5. D/IAaUN=F—=—DF v
5-1 Turn the shuttle dial to display the following test 5-1. Y% bV« ¥4 7 NEBILT,D/A I /N=F —
item. DFAPHEEFRSETT S,
FAATLAE, FroL)icFRrshEd,
10T
5-2 Connect the oscilloscope to [OUTPUT] L jack. Set 5-2. Ay Ra—-7ERERLTTFS W, (BF
the scope to 2 ms/div and 1 V/div. 2msec/div, 1V/div)
5-3 Verify sequence of square waves are displayed on 5-3. [OUTPUT] V¥ v 7 ¥bH, —EOEE (O
the scope. k) PHEDSNBEZ L FERL TSV,
5-4 Repeat steps 5-2 and 5-4 for [OUTPUT] R jack. OUTPUT - L, ROWMH & JFEA L TTF Sy,
5-5 Leave the scope connected.
6. A/D converter 6. AIDI VN5 —DF vV
6-1 Turn the shuttle dial to display the following test 6-1. Y% MV - ATV HE LT, D/AI I IN—5F —
item. D7 AFEBZEREETT 3V,
FURATLA, FTROLHIICEREINTT,
I_1 _1
F_l
6-2 Connect the audio generator (AG) to INPUT jack. 6-2. iR LAIURI-TERERLTT SV,
Set the audio generator to within a range of guitar 6-3. [INPUT] Vv v 72056 AN LERD, F0O
sound. % [OUTPUT] Yx v 2 hblIEN5bT L

2R LTCT &V, OUTPUT-L, ROMH L b
FEFELTT &,

6-3 Verify that the scope shows the high fidelity of
reproduced waveform.

6-4 Repeat the step 6-3 for OUTPUT L.

6-56 Disconnect the scope and AG.

7. MIDI circuits
7-1 Turn the shuttle dial to display the following test
item.

7. MIDIDF = v 7
7-1. Y% Ml ¥FAL7xELT, MIDIDF X k
HHZFRRSIETTF SV,
FA4ATLAIZ, TROLHIIIERINET,

7-2 Hook up [MIDI IN] and [MIDI OUT] jacks through
the MIDI cable.

7-3 Press [WRITE] key to start the test. The display will
show:

OK/EH D6

8. Compressor
8-1 Turn the shuttle dial to display the following test
item,

7-2. [MIDIIN] Y% » 7 & [MIDIOUT] ¥ % » 7 %,
MIDI 77 — 7V TCEHR L TT 8V

7-3. [WRITE] &A% v %4 &, 5 A M EETLE T,
F A MERD, TLOIHIIZTF4 AT LAICE

I~
l

NG/A R D&

8. ATV v —DOF v 7
8-1. Y% ML - FAF7NEBILT, 2> 7L yvit—
DTAPMEEBEZFRRIETTF SV,
FA4 AT, TDLIEREINRT T,

=
_

8-2 Connect the AG to INPUT jack and scope to 8-2. RIEMEAITAT—THEHRLTT &y,
OUTPUT L. UTOFAMIBWTYE, FHLETOT, &
Notes: 1) The following tests shouid be repeated DFFDIRAEIZL TBWTT Sy,

for OUTPUT R. Notes . 1) FRROEZE T X —F —{ZDWVT
2) Number pedal indicator will show the FrzyZ LTFEw, HTICEL
parameter group. T, OUTPUT L, RWMih&d
Use [WRITE] key to change the F v LTHFEW,
parameters (e.g. from group a. to b.). 2) BNNTRA—F —-DAEGDLTELH
T 58541, [WRITE] K% » %
LTTF &y,
8-3 SUSTAIN (COMPESSOR and SUSTAIN keys light) 8-3. SUSTAIN (/AN LE® “COMPRESSOR”,
“SUSTAIN” DA ¥ V=4 =0T LES,)
Pedal indicator SUSTAIN ATTACK TONE LEVEL INPUT OUTPUT
REW A Sh—§-
a. [1] 100 100 0 100 Sine/1IE5% 3 1kHz —50dBm —14.5+5dBm
(Scope/f%i€ - 0.2msec/div, 0.2V/div)
b. [2] 0 100 0 100 Sine/1E3% iK% 1kHz —40dBm —43.0+4dBm

10

(Scope/#E : 0.2 msec/div, 10V/div)
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8-4 ATTACK (COMPESSOR and ATTACK keys light) 8-4. ATTACK (/%)L F® “COMPRESSOR”,
“ATTACK” DA vV r—%—HmiTLET,)

Pedal indicator SUSTAIN ATTACK TONE LEVEL INPUT OUTPUT
REW Ay Ir—4—-
c. (1] 100 100 0 100  Sine/1IE5E# 1kHz —40dBm — 5.0+3dBm
(Scope/#iE  0.2msec/div, 0.2V/div)
d. [2] 100 0 0 100  Sine/1IEF%#% 1kHz —40dBm — 7.5+3dBm

(Scope/Z&E : 0.2msec/div, 0.2V/div)

e. [3] 0 100 0 100  Sine/lF5%#% 1kHz —40dBm No wave appears on the scope.
WREERRSNITA,
(Scope/#&:E : 0.2msec/div, 0.2V/div)

f. [4] 100 100 0 100  Sine/IE % 1kHz —40dBm Waveform should rapidly changes
as parameters are changed from
"e"” group to "f” group.
e MO L CELT BB, RRSNHETR
OBALIHENT L2 HERLTT S,
(Scope/&%5€:0.2msec/div, 0.2V/div)
g. [11,{4] 0 0 0 100 Sine/IE3%# 1kHz —40dBm No wave appears on the scope.

EREFRREINTITA,
(Scope/f5E - 0.2msec/div, 0.2V/div)

=

[2],14] 100 0 0 100  Sine/iF5%# 1kHz —40dBm Waveform should slowly changes
as parameters are changed from
"g” group to "h” group.
g Do h BT AR, BRENLER
OBALDBENZ L 2R L TT &V
(Scopelfx%E . 0.2msec/div, 0.2V/div)

8-5 TONE (COMPESSOR and TONE keys light) 8-5. TONE (/S )V _E® “COMPRESSOR”, “TONE”
DA I — =T LET,)

Pedal indicator SUSTAIN ATTACK TONE LEVEL INPUT OUTPUT
REW AT =Y

i. [1] 100 100 —50 100 Square/fiE#k 200Hz 200mVpp  Verify that the waveform on scope
is similar to figure "A”.
B “A” DX b L el
BB LTT 3wy

j- [2] 100 100 0 100 Square/fEFH 200Hz 200mVpp  Verify that the waveform on scope
is similar to figure "B".
BIEH “B” DL HhbI L
L TTF 3y,

k. [3] 100 100 50 100 Square/4EF 200Hz 200mVpp  Verify that the waveform on scope
is similar to figure "C".
R “C” OLHRbBIELEH
FLTTF W,

0.5V/DIV 1ms/DIV 0.5V/DIV 1ms/DIV

0.5V/DIV 1ms/DIV

8-6 LEVEL (COMPESSOR and LEVEL keys light) 8-6. LEVEL (/¥4 1o “COMPRESSOR”, “LEVEL”

DA I ==L ET,)

Pedal indicator SUSTAIN ATTACK TONE LEVEL INPUT OUTPUT
RN AV =4~
l. [1] 100 100 0 100 Sine/1IF5Z ¥ 1kHz +5dBm —5b5dBm
(%% © 0.2msec/div, 0.2V/div)
m. [2] 100 100 0 0 Sine/1IE5% %% 1kHz +5dBm No wave appears on the scope.
ERIEEFRREINEE A,

(3% © 0.2msec/div, 0.2V/div)

8-7 Leave the AG and scope connected for the test 9.

9. Overdrive 1 9. A~ N—=FFA4T7T1DF v/
9-1 Turn the shuttle dial to display the following test 9-1. ¥ bV - FATNZEEHLT, =1 =FF4
item. T1OFAMEEBEZERSETT S,

FA4ATLAI, TRDLHIICERINRTET,

Notes: 1) The following tests should be repeated Notes : 1) FEEDHFIIT XA —F —{ZDWT
for QUTPUT L (or R). Fxv 2 LTFEW, BIIZEL
2) Number pedal indicator will show the Ti%, OUTPUT L, RMALd

parameter group. F v Z LTTEV,
Use [WRITE] key to change the 2) BTG RX =5 —OWAEDLETLEE
parameters {e.g. from group a. to b.). T AH¥E W, [WRITE] K7 v 24§
9-2 DRIVE (OVERDRIVE/DISTORTION and DRIVE keys LTTF 3y,

light) 9-2. DRIVE (/%4 )V E® “OVERDRIVE/DISTORTION”,

“DRIVE” DA ¥V =& —HpfILET,)

Pedal indicator DRIVE TONE LEVEL INPUT OUTPUT
RV AV Ihr=5-
a. [1] 100 0 100 Square/4E#% 200Hz 80mVpp  Verify that the waveform on scope is similar

to figure "D".

BEK “D” LI hAZ EXRALTT IV,
b. [2] 0 0 100 Square/4ii% 200Hz 80mVpp  Verify that the waveform on scope is similar

to figure "E”.

BER “E” O hHILEHRLTT IV,

11
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0.5V/DIV 1ms/DIV 20mV/DIV 1ms/DIV

9-3 Leave the AG and scope connected for the test 10.

10. Overdrive 2 10, A=/N—=FIFA14T72DF v 7
10-1 Turn the shuttle dial to display the following test 10-1. Y bV - A T7NVERLT, F—N—F54
item. T2DFTAMHEEBEZRREETFE W,

T4 ATLAIL, TR LI ICERENT T,

_
.

Notes: 1) The following tests should be
repeated for OUTPUT R (or L).
2) Number pedal indicator will show
the parameter group.
Use [WRITE] key to change the 2) HBINTA=F —DOHAEDELEE
parameters (e.g. from group a. to b.). T 541, [WRITE] F% > %
10-2 DRIVE (OVERDRIVE/DISTORTION and DRIVE LTTF3Wn,
keys light) 10- 2. DRIVE (V34 )V D “OVERDRIVE/DISTORTION”,
“DRIVE” A ¥V —7 =257 LE$,)

Notes : 1) FTEHDE/XT X —F — 2D\
T2y 7 LTFE3W, BB L
Cl%, OUTPUT -L, RMA& D
F v 7 LTFEW,

Pedal indicator DRIVE TONE LEVEL INPUT OUTPUT
W AZERPVL AL A
a. [1] 100 0 100 Square/fEZ 200Hz 80mVpp  Verify that the waveform on scope is similar
to figure "F".

W “F” DEIhBI 2R LTT SV,

b. [2] 0 0 100 Square/fiJ 200Hz 80mVpp  Verify that the waveform on scope is similar
to figure "G".
BEER “C" DL BTERERLTT S,

0.5V/DIV 1ms/DIV 0.2V/DIV 1ms/DIV

10-3 TONE (OVERDRIVE/DISTORTION and TONE keys 10- 3. TONE(/$4 )L D “OVERDRIVE/DISTORTION”,
light) “TONE” DA I =% —=HHgLEd,)

Pedal indicator DRIVE TONE LEVEL INPUT OUTPUT
RN A T4
c. [1] 100 —50 100 Square/filk 200Hz 80mVpp  Verify that the waveform on scope is similar
to figure "H".
BN “H” OLIIhbIExHRLTTE v,
d. [2] 100 50 100 Square/fik 200Hz 80mVpp  Verify that the waveform on scope is similar

"l"

to figure
WIEE T DLW EZMRLTT vy,

0.5V/DIV 1ms/DIV 0.5V/DIV 1ms/DIV

10-4 Leave the AG and scope connected for the test

11.
11. Distortion 1 11. F4 A= a2a21DF =97
11-1 Turn the shuttle dial to display the following test 11-1. Y% MV - F¥ALAT7NVERILT, T4 A= a
item. Y1DFAMEBERREFTEE N,
FAATLAL, TrROIIICEREINT T,
_i_ |
i _l |
Notes: 1) The following tests should be Notes : 1) FRDEKINT X — % — 2DV
repeated for OUTPUT L (or R). Fry 7 LTTFEWw, HIIZEL
2) Number pedal indicator will show Tix, OUTPUT L, RWik&d
the parameter group. Fxv 7 LTTFEVy,
Use [WRITE] key to change the 2) HINTG A5 DA EDEEEFR
parameters (e.g. from group a.to b.). T 5461, [WRITE] K% > %
11-2 DRIVE (OVERDRIVE/DISTORTION and DRIVE LTH &y,
keys light) 11- 2. DRIVE (74 ) F® “OVERDRIVE/DISTORTION”,
“DRIVE” O A » I =% —=WpEiTLEd,)
Pedal indicator DRIVE TONE LEVEL INPUT OUTPUT
N ARF DL EL B
a. [1] 100 0 100 Square/4if#% 200Hz 80mVpp  Verify that the waveform on scope is similar
to figure "J”.
WK T DL %h I 2R LTT SV,
b. [2] 0 0 100 Square/4if# 200Hz 80mVpp  Verify that the waveform on scope is similar
to figure “K”.

W “K” ©LIhbIELRHRELTTE,

12
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0.5V/DIV 1ms/DIV 0.2V/DIV 1Tms/DIV

11-3 TONE (OVERDRIVE/DISTORTION and TONE keys 11- 3. TONE(7$ 3V LD “OVERDRIVE/DISTORTION”,

light) “TONE” DA T =4 =W LET,)
Pedal indicator DRIVE TONE LEVEL INPUT OUTPUT
REW A7 Ihr=H—
c. [1] 100 —50 100 Square/4aik 200Hz 80mVpp  Verify that the waveform on scope is similar

to figure "L".
B “L” OXHChBIEEMALTT IV,

d. [2] 100 50 100 Square/fifik 200Hz 80mVpp  Verify that the waveform on scope is similar
' to figure "M".
W “M” OLIHhBIEEHERL TS0,

0.2V/DIV 1ms/DIV 0.2V/DIV 1ms/DIV

11-4 Leave the AG and scope connected for the test

12.
12. Distortion 2 12. 4 A =23y 2DF v 7
12-1 Turn the shuttle dial to display the following test 12-1. Y% MV FA4T7NERILT, 74X b= 3
item. : V20T AMHABEERSETT SV,

FUATLAZ, FEOLH)IEREINET,

Notes : 1) FEDKEIRT A —F — 2DV T
repeated for OUTPUT L (or R). F oz LTF3W, BAOIZEL
2) Number pedal indicator will show Ti¥, OUTPUT -L, RWH &
the parameter group. Fxv 7 LTFEW,
Use [WRITE] key to change the 2) BT X —F —DHAEDLEEEE
parameters (e.g. from group a.to b.). + 541, [WRITE] K7 » % #
LTTF &,

Notes: 1) The following tests should be

12-2 DRIVE (OVERDRIVE/DISTORTION and DRIVE 12-2. DRIVE (/%% )V _E® “OVERDRIVE/DISTORTION”,

keys light) “DRIVE” DA vV — & =T LE1,)
Pedal indicator DRIVE TONE LEVEL INPUT OUTPUT
RV A vyr=4—
a. [1] 100 0 100 Square/4EJEiE 200Hz 80mVpp  Verify that the waveform on scope is similar
to figure "N”.

WK “N” DX )IhEEFFEILTT SV,
b. [2] 0 0 100 Square/4ETZ 3 200Hz 80mVpp  Verify that the waveform on scope is similar

to figure "0". '

BRI “0" LB ERERLTT S,

0.2V/DIV 1ms/DIV -0.2V/DIV 1ms/DIV

12-3 TONE (OVERDRIVE/DISTORTION and TONE keys 12- 3. TONE(7$4 )L L ®O“OVERDRIVE/DISTORTION”,

light) “TONE” DA » I =4 —=2mifILET,)
Pedal indicator DRIVE TONE LEVEL INPUT OUTPUT
REW AT =4- :
c. [1] 100 —50 100 Square/fEE 200Hz 80mVpp  Verify that the waveform on scope is similar

to figure "P”".
W “P” DEHTHBIEEHRLTT SV,

d. (2] 100 50 100 Square/4EF;i% 200Hz 80mVpp  Verify that the waveform on scope is similar
to figure "Q".
B Q" DL b I EEFRELTT SV,

0.2V/DIV 1ms/DIV 0.2V/DIV 1ms/DIV

13
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12-4 LEVEL (OVERDRIVE/DISTORTION and LEVEL
keys light)

Pedal indicator DRIVE TONE LEVEL INPUT
REW Ay 7h=4-
e. [1] 0 0 0  Square/fEJZiE 200Hz 80mVpp

12-5 Leave the AG and scope connected for the test
13. '

13. Noise suppressor
13-1 Turn the shuttle dial to display the following test
item.

12- 4. LEVEL (7¥4)V £ ® “OVERDRIVE/DISTORTION”,

“LEVEL” DA v —% =AU FET,)

OUTPUT

No waveform appears on the scope.
WRIIERTRENEE A,

13. JA XY T Lo —DF v
13-1. Y% MV - FA7NLEEILT, /JA4AAXAH Ty

H—DF A MEEEFEREETTFE N,
FAATLAIZ, FTEROLIIZERENT T,

(]
11

Notes: 1) The following tests should be
repeated for OUTPUT R (or L).
2) Number pedal indicator will show
the parameter group.
Use WRITE key to change the
parameters (e.g. from group a. to b.).
13-2 THRESHOLD (NOISE SUPPRESSOR and
THRESHOLD keys light)

Pedal indicator THRESHOLD INPUT

REW AT r—-4-
a. [1] 70 Square/fEfZ# 200Hz 20mVpp
b. [2] 100 Square/fifZi 200Hz 20mVpp
c [3] 0 Square/4EF2i% 200Hz 20mVpp
14. Send/return 14.

14-1 Turn the shuttle dial to display the following
test item.

Notes . 1) FERDKIST A —F — 2DV
FryvZ LTFEW, HAICEL
Ti¥, OUTPUT -L, Rlik&d
F v 7 LTF3Vy,
2) BINT AT — DA EDEEEE
T A%A1E, [WRITE] K% » %
LTF &,
13- 2. THRESHOLD (/% )V @ “NOISE SUPPRESSOR”,
“THRESHOLD” O A v ¥4 — % —H ST L F
T)

OUTPUT

Verify that the output is high fidelity reproduction
of the input.

AN LTZERD, ZOFEHMNENEL I L 2L
TF3vy,

Verify that the output amplitude is smaller than
that of "a” above.

a. DRFEELILE LT, WIS 252 & 21
LTTFEWVy,

Verify that the output is identical to that of "a”
above.

RIRSNBWILAS, a ORFEICHES Z & 2 RER LT

Taw,

LR/ E - DF 1y

14-1. Y% MV - ¥ATLERBILC, £ F ) % —
YOTFAMHEBEFRERTT 20y,
TARATLAZ, TR X H)IZFEREINT S,

(EFFECT SEND/RETURN key will light.)

Pedal indicator ON/OFF OUTPUT
REW A v T~
a. [1] ON

a-1 Connect AG (ranges in a guitar sound) to [INPUT]
jack and scope to [SEND].
Verify Hi-Fi output.

a-2 Connect AG (ranges in a guitar sound) to [RETRUN]
jack and scope to [OUTPUT]
L. Verify Hi-Fi output.

a-3 Repeat step a-2 for OUTPUT R.

b. [2] OFF

b-1 Connect AG (ranges in a guitar sound) to INPUT jack
and scope to SEND.
Verify no output.

b-2 Connect AG (ranges in a guitar sound) to RETRUN
jack and scope to OUTPUT
L. Verify no output.

b-3 Repeat step b-2 for OUTPUT R.

15. Guitar amp simulation
16-1 Turn the shuttle dial to display the following
test item.
The G.AMP SIMULATOR key will light.

(7$3 )V E® “EFFECT SEND/RETURN” O A
YV =8 =TT b))

a-1. [INPUT] Y% v ZIZASI LT, [SEND] V% v 7
EHNEND T EEERRALTTF R,

a-2. [RETURN] Y v v ZiZAJJ LT, [OUTPUT] ¥ % »
7 (L, ROWS) M ENDL T E#EHALTT
Sy,

b-1. [INPUT] Y% v ZiZASI LT, [SEND] Vv v 7
LHEDENZNWZ E 2R LTTF Svyy,

b-2. [RETURN] Y% v ZIZAH LT, [OUTPUT] Y+ v
7 (L, ROWA) o ENL VI & 2R LT
T3y,

15. ¥9—=70 7332l —¥F—DF v
15-1. Y M- FALATNVERILT, F¥4—-T7T 7 -
Va3V -—DFTAMEBRERIETT &V,
T4 ATV, FROLICERENTS,
(V32 V E® “G.AMP SIMULATOR” DA v ¥4 —
¥ =TT 5,)

15-2 Connect AG (square, 200 Hz, 200 mVpp) to
INPUT jack and scope to OUTPUT
L. Verify the output waveform is similar to that
of figure R.
Repeat for OUTPUT R.

15-2. #5E# (200Hz, 200mVpp) %. [INPUT] % v
ZWZANLT, [OUTPUT] Y% v (L, RD
mhE) oI ENDEEHA. HER “R” ok
HIEERMERELTTE W,

15-3 Leave the AG and scope connected for the test
16.

14

0.1V/DIV 1ms/DIV
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16. Master level 16. YAZ =L X)WDF x v 7

2. Overdrive 2

16-1 Turn the shuttle dial to display the following 16-1. v bV A T7NHELT, $AF¥— « L~ 2-1. Gain
test item. VDT X MNERZFHREFTF I, a. Connect AG to [INPUT] jack and set to sine, 1
MASTER LEVEL key will light. TAATVLA, TRROLH) IRz 3+, kHz, —60 dBm.
MODE : OD2
DRIVE : 100
I P TONE : 0
'— '-—' '—- b. Connect scope to the positive lead of C108.
c. Adjust RT2 to —332 dBm.
Notes: 1) The following tests should be repeated for Notes : 1) FROKENT A —F —{ZDonT
OUTPUT L. F o LTF S0, HICH L 2o Bias

2) Number pedal indicator will show the
parameter group.
Use [WRITE] key to change the
parameters (e.g. from group a. to b.).

TiE, OUTPUT L, RMHE D a

T2y 7 LTTFEW, FXF X — H

57 DHMAEDLEEEET LS
it, [WRITE] K% v %## L TTF

Y2

(/¥ ED “MASTER LEVEL”

DAY= =0T LT, )

C.

d.

Set AG to square, 200 Hz, 40 mVpp.

. Connect scope to an [OUTPUT] jack.

Adjust RT4 for synmmetrical upper and lower
halve with respect to the horizontal line.
Check the resulting waveform from the other
[OUTPUT] jack.

3. Distortion 1

Pedal indicator MASTER LEVEL INPUT OUTPUT 3-1. Bias _
REN A 9= fm a. Disconnect AG from [INPUT] jack.
a. [1] 0 Sine/IEiZi 1kHz —20dBm —99.0dBm  (Scope &3 © 0.2msec/div, 0.1V/div) b. Set the parameter DRIVE to 100.
c. Connect scope to negative lead of C39 and
b. [2] 70 Sine/IE5% %% 1kHz —20dBm —20.0dBm  (Scope %5 : 0.2msec/div, 0.1V/div) adjust RT1 for GND potential.
c. 3] 100 Sine/IER%i 1kHz —20dBm —14.0dBm  (Scope #%5E  0.2msec/div, 0.1V/div) d. Change DRIVE parameter between 100 and 0
and verify that the C39 negative lead remains
at GND potential.
16-2 Select a test item, if any one is to be repeated. 16-2. ¥ MV - FATNEFBPLT, XKOFZX %
Otherwise, turn off power to exit the test mode. FREEED, BELZYW-TT A PERT &
TTF &y,
XL v T ]
= L e "{ )r::f = 3]
ERROR MESSAGE, "I 5 —-Xyt— cast o) L scne el
358 1 Ccs2
(B
AN ERC I o7 S
© Memory backup battery ORAXE) = N9 77 9 TITOVTHOER, 5&3 e Cl—
The following message suggests that the backup BMATHEL TLBE, FAATLAICTROLIIC e RIS,
battery needs immediate FREINT T cee o & 28
replacement due to loss of charge. ’ ﬁ[‘j [ ]§
=\
B
_ RT3 e R
I_ri_ i_1 e % :9209
RT2 = B ﬁ'—"\cna
s ijD—/Ra@g J_m
18 T c11s Rete
ADJUSTEMENTS /i85 {14% o, L L
JAPAN ~an °pP©
1. Overdrive 1 1. F=N—=F51471
1-1. Gain 1-1. 74 Vil
a. Connect AG to [INPUT] jack and set to sine, 1 a. FBRBRE A ORI - TRERLTT IV, RT4
kHz, —60 dBm. MODE :0D1
MODE : OD1 DRIVE : 100
DRIVE : 100 ; TONE : O
TONE : 0 b. IE#% (1kHz, —60dBm) %, [INPUT] ¥+
b. Connect scope to the positive lead of C108. IO ANLTFE W,
c. Adjust RT3 to —13+2 dBm. c. C108 (+1fl), —13dBm (+2dBm) {Z% 5%

L IITRTI B LT &V,

L/

L=

cies

Icie

F=N=FIF172
A R
a. BRIEHRLITIURAT-THESELTTF I,

MODE :0D2
DRIVE : 100
TONE : O

b. IEs%# (1kHz, —60dBm) %, [INPUT] ¥ % v

IHhHATILTF S,

. C108 (+f1) T, —3dBm (+2dBm) (2%

HEIIIRT2 2B LTT E W,

. N T ARE
a. $EE¥ (200Hz, 40mV) %, [INPUT] ¥ % v

TZIHATILTTF &y,
[OUTPUT] Y% v2 (L, ROWH) »56

OHRIBEET E TR D L) IZRTL %

FEELTTF S,

L TA4AM—Tarl
. N T APE

TR AL EE A

. “DRIVE” D85 A —% —% “100” (23%%E

L7:B, C39 (—Ml) <, BEH “0” (GND)

W22 B LIICRTL 2FABLTTF S,

Z OB, “DRIVE” D55 X — & —% “100

2507 IS TYH, HIZ“0” (GND)
H:ﬁ%fzé)% EEHRLTT S,

RT1

aJ w_J cssmvﬁ

C39

h
=
T 8
o
]5’“ I ces [_IJ
! =
c7e —

15
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[E] MT BOARD ASS'Y

ASSY 7512355000

(pcb 2293029800)

View from foil side

View from component side

For Nordic Countries———

NOTE :

7E:Main Board Assy LIZEFINTWHY F UL

Replacement MT Board Assy does not include the Lithium Battery.
because, lithium battery does not use for the back-up of factory presets.
Order proper the lithium battery separately if necessary.

i TR T — 57
2REET AHWTIE, SHESRTWERADT, Main Board Assy &4 — % —
LT, VFv2aEME, EESNTVIERADOTEEL TSV,

) F Y ABEMALE R AL, HlEA - - LTTF S,

12569410 Lithium Battery CR2032-1HS

16

Apparatus containing Lithium batteries

ADVARSEL!

Lithiumbatteri — Eksplosionsfare ved fejlagtig
handtering.

Udskiftning ma kun ske med batteri af samme
fabrikat og type.

Levér det brugte batteri tilbage til leverandaren.

VARNING!

Explosionsfara vid felaktigt batteribyte.

Anvand samma batterityp eller en ekvivalent typ
som rekommenderas av apparattillverkaren.
Kassera anvant batteri enligt fabrikantens
instruktion.

ADVARSEL!

Lithiumbatteri — Eksplosjonsfare.

Ved utskifting benyttes kun batteri som anbefalt
av apparatfabrikanten.

Brukt batteri returneres apparatleverandgren.

VAROITUS!

Paristo voi rajahtad, jos se on virheellisesti
asennettu.

Vaihda paristo ainoastaan laitevalmistajan
suosittelemaan tyyppiin. Havitad kaytetty paristo
valmistajan ohjeiden mukaisesti.
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LED BOARD ASS'Y
ASSY 7512356000
(pcb 22930293900 1/3)

LED BOARD ASS’Y @ Replacement LED Board Assy includes the following 2PCBs.
@ %A LED Board Assy (3 TR 2 EMKEEA T T,

ASSY 7512356000 * SW Board Assy (pcb 2293029900 2/3)
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CHANGE INFORMATION/ZEEERN

© Change: add diodes (Main board)
Two parallel-connection diodes (18S1333’s) - with
cathode of one diode
connected to the anode of the other, and anode to
the cathode - are placed
across the pins 1 and 2 of 1C23. Seee Fig. A.

Effective
Reason
Field service

: Serial No. ZD60100-ZD95149
: To reduce noise
: No modification required bcause

of in-factory change.

© Change: Condutive and silk patterns re-layout
(Main board)

Effective
Reason

Field service

: Serial No. ZD95150-up
: To mount modified circuits and

components in place on the PCB.

: No modification required bcause

of in-factory change.

Q ¥4 #+— FoEhn (MAIN BOARD 1)
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