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1. SPECIFICATIONS

® KEYBOARD:
® CONTROLLERS:

® CONFIGURATION:

® S50UND SOURCES:

® NUMBER OF SOUND SOURCES:
® EFFECTS:

& NUMBER OF PROGRAMS:

@ BUILT-IN DISK DRIVE:

® SUPPLIED ACCESSORIES:
® DIMENSIONS:

® WEIGHT:

® OPTIONS:

C~C 61 Keys, Velocity, After Touch

Joystick (X Ashx: OSC/VCF FC Bend, +Y Axis: OSC Modulation,
-Y Axis: VCF Modulation), Program Up Jack, Sustain Damper
Jack

B Voices, 16 Oscillators, (2 Cscillalars per Voice), 8 VCF
Modules, 8 VCA Modules

Wavelorms Obtained by Sampling, 128 Harmonic Synthesis, or
"Drawing” can be edited, assigned lo seclions of the keyboard
and looped. 12-bit quantization. Sampling Frequancies and
Times: 16KHz, 16s, 24KHz, 11s, 32KHz, B8s, 48KHz, 5.5s (can be
used together as one sound source), Number of Keyboard Splil
Points: Up to 16

Up to 16 in Internal wave RAM, Up to 120 per Disk

Digital Delay =2, Equalizer HIGH & LOW (All Programmable)
32 in memory, 128 on disk

Takes 3.5-inch, Double Sided, Double Dansity (1MB unformatled)
Fioppy Disks, 770K PCM Data Storage Capacity per Disk

Floppy Disks x4, AC Power Cord

1171 (W) x 436 (D) = 123 (H) mm

18.5kg

FP5-1 FEDAL SWITCH, PS-2 PEDAL SWITCH, TWC-030 TWIN
CABLE (3m}, DS-1 DAMPER SWITCH, KH-1000 DYMNAMIC
STEREO HEADPHONES, HC-DSS HARD CASE, MIDI CABLE
(Tm/10mf12m), MF-2DD MICRO FLOPPY DISKS, SOUND
FPROGRAM LIBRARY



|— Message

2. ERROR MESSAGES

Mna;'iing

Driwer Mot Ready £
Sat Disk or
CANCEL

There is no disk set in the drive. To cancel, hokd
down the CANCEL key for two seconds or more.

UNFORMATED ./

The dick in the drive has not been formatted for |
the D551 You must format the disk in the
[5S-1 in order o use it in this drive. |

—

PROTECTED /
(HARD)

FROTECTED /
(SOFT)

Format, save, and delsle funclions can not be
carried out because (he disk's wilg prolect 12b
I5 in the protect or writs disable (read only) posi-
tion, Reset the tab to the write enable (resd/
write) posttion. Then Iry again

The disk is set to the wrile protect mode, 0 you
catt nol perform save or delete operations. Use
disk utility mode F1 to reset the protection, then
1y again,

[HsK FuLL #

SEYSTEM
Inoampsletod

Fren aréa on the disk 1s insutficient to store the
sounds or multisounds that you are rying 1o
save. Or, the save procedure will cause the
numbar o spunds and mulliscunds 10 éxcoeed
the limits of hy disk

In gilher case, you can delele sounds or multi-
sounds from the disk 1o make space, of you can
save 1o a different disk,

An Incomplets system has been inaded Decause
amuttisound or multisounds (hat were supposed |
10 be In the system were not Tound on the disk.
Check the relationships (dependencies) between
the programs and multisounds, |
This message may appear also if there is a data
grror i the MIDIE parameters of mulisound list
Refer to the DATA ERROR messags.

Wessage Meaning
NO MSNDS Thare are no multisounds in the system. In other
| EXIST wirds, the system has not been finished.
MO SOUNDS | Thare is not a single sound on the disk,
] MO M.SNDS There is nﬁt a single muliisound on the disk.
|  NoFwE/ Tha multisound or sound that you tried 10 got

does not exist on that disk.

DATA ERROR /S

Data written o read from disk s gartled and

meaningless

Mast data errars arg causad by dirt on the disk

ar damage to the disk. This problem ko ocours

if the disk and the drive arg not very compatible
or if the drive heads are dirty,

It this message appears when qetling data, 1wy

taking out the disk, insertng it again, ami then

rapeating the gel procedune several limes,

i this message appears when saving data, therg

i a danger of corrupting othor data on that disk,

50 use a new disk to save the data, Use the old

disk for gotting data only,

«To clean the heads, insarl a commercialy
avallable dual slded head cleaning disk and
perfonm the sound directory functicn two or

hree times




3. MIDI IMPLEMENTATION

[TTRANSMITTED DATA [2IRECOGNIZED RECEIVE DATA
I-1 CHANHEL MESSAGES -1 CHAMNNEL MESSAGES
= - "
STATUS I SECOMND THIRD | DESCRIFTION STATLIS SECOMD | THIRD DESCRIPTION
- _— .- — — — -
| Iman annn | ihigk kkick nian nonn Natn T | VIS rwmen Dhik khkk Uama mans Mt QH
khk lkick = 35 56 (HID KEY TRANSDOSE) | walocity wil ba ignorod
-0 (eEY THANSEUSE) 000 e | Okik ki | Dwey wyy Mate On
160l aren kb khkh Pt Wy Poan i vvv v =TT nl rI"‘.'III|II':IIII:|
bk kkicke=30 3G6{MNO KCY TRANSPOST) 1600 mamn Ok ik 00a0 4000 | Mote QI
101 (KEY THANSYISE) | LR T U s L0 Mindalalae
| v wwwws 18 LETLT e rescimion wy e =0-13T (T bit raschualon)
HT e onoa oand e il {0542 Maulalan IRLT oo Ug g By WOF Muodualatan
vty W00 =01 2815 b resalonl wiy v D BRTET kb renshiinin
T v wugu g st Sl VIOF Modalaton 1211 arnn Qo0 ol ot W Wilume
| v 1] - 17815 bl rerakaenl | o = U= T CT Lt pidutiony
1# 1 ArRa aian anan aoan onap Dsmrger O IR aonn RING foaR [ AESRTEEY Elrtynr O
(LN T g g e e | ey a wyyw vy =063
L0 arean Oppp ppap | Program Changn TREY rewm G100 ooog v W Ehtrrgine (hi
pap SpeEp =00 2T ity ey B | Y
LI simn Ty weandl Cliamtsinn] Povssraatn | ATk T i) i = e =
e sl L MBS b e o) 1001 Foen BELE g D P00 Lseal Cunteal THE
FEIE nomn B0 popn Dbty Pl Pty Bander Change ‘ 1Ll rae Biin gig Qiel ey Latal Qenlral Un |
Il bbbl Q- IFTAT B doesihatim) (LRI aT gier e aoon anom all Mlain (00 |
e L 0l foi QL bt aan aaan Ol Migds GON
& s ohonpal oumlbsem 01 16 | vony e GEOL g | gou0 ode | dmel Moda 99
w Olkek kkkl: note number I e —_
10 Wy Irorsigned (o usid, o D Deanemiibed nodo mimised i D iRanspn. 100 nrien Oppo pepo Pragram Ohange
ad valun (raguinr nete range o 36 10 96 minus up 10 6 of plus up 0 5 1O Wi wwy [ Hyenewing [T Fineh)
e D pp g puosgranm ok v w0 T CT B reschutinn)
Program numbers ar represented on the disploy by sysiom progromy e 1118 prnn (b woan Upbb bbab | Feeh Barder Ohangs
cording o i chine L HEL il e g
) . B - f ’
Uisplay !:m:: Displny LLI'IIEILII-;III- Niggilry r:l;t"{; Py mrr."' - E:ﬂu massagas are racaivid only on the apacifind chonnesl oven 11 CMNI
e —— w Okkk kikkk = 0w 127, nola numbeT
BYEA POI— N EWER ) - IV AYSL Pn— b HYSD POI— 3%  Oppp pppn = 0 Lo 127 program number
GYEA P02 v YSOD PO+ M SYS0 PR— AS BYSD PRe— 17
h ; ) T MIDI mode function 2 program change mada asttings atfac racaived pro-
EVEAPII— A1 | BYEEPY— & |SYSOPI— S4 |BYSD PN — b5 Qram numbers o ahawn In fhis oharl
SYEA P 3 EROE PRI v SHG0 P12 A€ ENEO P = 1N —— T
BYSA PR 1 | GYLE P12 1 YLl PY; i® 5D Py 1 | ._\-‘-"'--._“_PFWHN change |
1=7 BYSTEM EXCLUSIVE MESSAGES ! ;T;’::i r"n‘ﬁ;?_\_‘f_ﬂl‘lﬂ MODE | MODFE2 MONES OFF
NIREVICE R i - 4 o -
T SESCRIBTION [RET SYS A 1-33 | BYS Q132 | Cureang |-32 | Mo l‘:'mmun
e P -6l SYSH-J| SYSO -3 |Curreny |32 | Mo Uhange
T EL-85 SYR 0132 | YR A 1-32 [ Caremmnd | =32 ] Mo Chargn
111} po0e Eclimston Stane | 157421 SYSO I3 | SYSO 3 | Ourent |30 | Mo Ohanga
[ HERTATIE WORG 10 a2 3
Ml ponn Farrees) 10 Znb - xlif
000 1001 DSS 1 10 ABH 2-7 EYETEM REAL TIME MESSAGE
[RERREIRR B I
) BYTE DESCRIPTION
17 D551 SYSTEM EXCLUSIVE MESSAGES TRMNT: Acir Senging
e 1
BYTE DESCRIPTIDN -3 SYSTEM EXCLUSIVE MESSAGES
TOEVICE ID REQUEST
CLEL ODod Sxlagae Slatus ———
aian anin KORO N 424 BYTE [ DESCRIPTIOMN
WU nnnn Format B0 3nH (n=ct, |
aman o DE51 D oA VEEE Q000 Eualumive Sialuk
UEAE fEAr Functon 1D 100 Bai K0AG (3 a2+
Did:ld thid:hé Gew 3 G0 e Furmal 10 AaHin=ch}
B TIRAT Eifx
Uddd adda r .
1111 il EUX TOS5-1 SYSTEM EXCLUSVE MESSAGES
I sve DESCRIPTION
MOTE ! FLINCTHIM ID |
AZH (Wil Datal [NLER:q Eaokiave Slalus
A5H (KR Soand st oI OOid KORG D a2
481 (MR Seard Parameter Duma) 0 narn Furmal 10 30H{h=ch!
A3H PN Dala Do) 0000 101 | DSS-1 10 00k
AfH (Program Mame List) QEEE EFEE Functan 10
AUH (Frogeam Farameder Cuma) fdes deidet Sar [3]
PAHADoen Eead Ciomplednd ) - &
edii{Dintn Lomd Crror) Bl diils
ZIF Wl Complaled) VUi B |
231 Wi Error] | |
4 |



MNOTE: FUNCTION 10
1284 (bl Fiennst]
| 34 4Py Mindy Ragaesl)
16H Ml Soured List Fegquest)
ASH ¢ pduit Sl L)
15H Wbl Sound Parsmedor Aot
Ak (il Sounid Parameter Dump)
TAH [P Dintn Rl )
AIHIPOM Dats Dump?
1 TH (Program M Ll Fogaests
10H {Program Poromeier Recgnas )
AlH{Program Parameter Tump)
A1 Progrom Parmmels ange)
I1H (e Maeanst}

[ADSS-1 SYSTEM EXCLUSIVE FORMAT
1, MODE MEQUEST (FUNCTION 10 = 12, RECEIVE ONLY)

FORMAT | DESCRIPTION

FIr 6 ap 08 52 77 |

Wode Regacs]

2. MODE DATA (FUNGTION 10 = &2, TRANSMIT OMLY)

FORMAT DESCHRIPTION
70 42 2n OR 47 Mte Dint Viesder
na {1 tyte) Iartles 13nla

| ) LY

(MOTC 1]

MOTE 1) MODE DATA
BAPLAY OLED
01 {SAMPLE WODE
U (EDIT SAMPLE WODE )
N3 (GREATE WAVE FURKM MODE)
4 (RLILTT SOUBO MONE]
i (BN MIDE S
IR {BYETFR MOUE)
97 (IS UTILITY hODE]
IIZ (PAIFAM PARMACTER MOOE)

3. PLAY MODE REQUEST (FUNCTION 1D = 13, RECEIVE ONLY)

FOREMAT DESCRIPTION

Fo42 3n 0l 13 FT Py Mode faours

&, MULTISOUND LIST REDUEST (FUNCTION ID = 16, RECENE OKLY)

FORMAT DESCRIPTION

Wuits Sound List Reosest

Fooazan 08 16177

5. MULTISOUND LIST (FUNCTION 1D = W45, SAME FOR TRANSMIT AND RECENE)

DESCRIFTION

FORMAT

FN 42 3n iH Ab kAl Fenanf L= Haacer

Ba (1 trylad Mummber of byt Smruis

ity reees b (10 bryes) hil: Sl 1 Diate ROTE 1)

= (14 biylens) Last Mt Sound Darn

HE {1 by | Oz, Sum ipemd —{30
| FT EoK
MOTE | -MULTI SOUND DATH

FORMAT 5 DESCRIPTION
dd kil (R bl Whifi Soared Meame (senlE—200)
P [0 bytes) Bt B Leigih

. MULTISOUND FARAMETER REQUEST (FUMCTION 1D = 15, RECEIVE DNLY)

FORMAT DESCRIPTION

Fo 47 1n 0 15 Kuti SGourd Paramelsr Maguest Haodor
(£ {1 byte) Shulti Bovrnd M.~
[ FI | E0

7. MULTISOUND PARAMETER OUMP (FUMCTION 1D = 44, SAME FOH THANSMIT AND
RECEIVE)

| FORMAT

DESCHIFTICN
Fi 42 In 00 &4 it Hinid Fasameder Durp | leader
= {1 tytel BAEl Beumd Fn = |
th ob {8 ) PR S Pama Laeslal] 181
| i i5 tyte) Bl Berrnl Ly
o Ll tytal Bit? =& 00 (Leop Or) NG op 401
It = it Mimbar of Scupds
{1 yte) Mah tepunt Mk 11
fleeeendl [RTETE A Sound | Parareisr (MOTE 2}
= i {JE nytaa) Laat Sound Pararalon
I - {1 bnted Libiiis Suim (paeid| 1%
Fi | EX

NOTE 1: MAX INTERVAL
Soly maxkmum valin abtained with followlng larmukn
{Than lawne T bits of the twos complamant.)

(Top byt = (Drg by I L iRh Mz

(RFL RN

| LR L E
LREL
NOTE 2:50UND PARAMETER
FORMAT | OFSORIPTION

1] L} Dyte) Ve Wiy UAAILTE b M
i {0 Iyt Qrignal KeyihDe Mate Bis )
il {1 bate) et Tura 00 B3} - 12201 63
ke {1 tryte} Falgive Leved 01 =14id;
it {1 bnpim) Falabys Cutafl  §1 — Bd)
i mn (B bytea) Srwirul Wil Lemigih
o (B teglas] Sound Jtary Addrean  (nped =181

B Larglh
Logp Sran Adidrnse
L Langth
N7 =62 00 Transposel. 01 {Man Transpoas!
nitS — hind Samping Fromuenny

Ut 32K Iz

| {2 Ha)

2{16KHz]
| RIS ETAR -]

i o (B byrond
g (G bytes)
" (8 brtes)
1 {1 byrs)

(el =410

£. PCM DATA REQUEST [FUNCTION 1D = 14, RECEIVE OHLY)

i_ FORMAT [

1
FO &2 3z IR 14

DESCRIPTION

FCM Dato Aonues Hisndar

TR 1B tyres) Start Address (Ad=alna)
By Uit {E ytes) Last Address+ §CAbsolute)
F1 EGX

©. PCM OATA DUMP (FUNCTION 1D = 43, SAME FOR TRANSMIT AND RECEIVE}

l FORMAT DESCRIPTION
|  moenean PCM Data Dumg Hearer
P | 15 byrast Stari Achlrass (Ansokte)
Bitr<-hib 16 trytes) Last Sddrans+ 1(Ahuchae)
. {2 Intns) FUM Data of Start fedreas (zocd —120
| ad-—-od (2 iy} POM Data af Last d;ddmnn
EE Chios Suin {aaeld]|— 133
F1 EO¥




10. FROGRAM NAME LIET REQUEST (FUNCTION 1D = 17, RECEIVE OMLY)
FORMAT DESLRIFTION

FO A deld L F0 Program Mame Lot Hisgues

11, FROGRAM NAME LIST (FUNCTION ID = &5, TRANSMIT OKLY)

FORMAT DESCRIPTION
FU & 31 0B A6 Prugiem Rare Lad Hende
marre Gl 1B bytoet Progrvm Name | t3ead —f8N
Fgrreney rih LA dpgtomd Frogram Mo 57
(] Lo

12, PROGRAM PARAMETER REQUEST (FURCTION 10 = 10, RECEIVE DMLY}

FT | EC1

I3, PROGRAM PARAMETEN DUMP (FURCTION 1D = 40, TRANSHIT, RECEIVE)

& Program Mo non i
14, PROGRAM PARAMETER CHANGE (FUNCTION 10 = 41, RECEIVE ONLY)

FORMAT DESCRIFTION
Fooaz i 10 41 Propgram Painmoisr Chasge Header
Ail 1 byted Fararele Ma 0110 lesed ~
il i) f:l = D] Parpmaler Yolae

| 1 Cox

FORMAT DESCRHETION
Fridd 3e 08 16 Praptam Patarmnind Rnqers oo
i 1 fiylad Beageam P | {0 Ji}

FORMAT DESCRHPTION
FroLd % O/ 44 Prapram Paramsant Dieepn Hisses
LSRR 1Y WA pysa) Prog=am Mpramaies ‘send G
[Lati lils 8 lptosd ] | Evopgram N (rsoewn Dine Gyl
Fl Fiv

a2 bylos lor parnm 48, 52
16, WRITE REQUEST (FUKCTION 1D = 11, RECEIVE OHLY)

FORMAT DESCRIPTION
FQag e ng i Winle Aeguees: Headn
i 4 i Wrir Propram e -1 =3
Fi Bl

16. WRITE COMPLETED (FUNCTION [0 = 21, SEND OMLY)

FORMA] | DEZCRIPTION

Fha? 3 IR 2?1 F7?

‘Wrile Dy

17, WRITE ERROR (FUNCTION 1D = 22, SEND ONLY)

FORMAT DESCHRIFTION

FGaz3ed0 2277 ‘Wit Entist

16, DATA LOAD COMPLETED (FUMCTION ID = Z3, SEND ONLY}

FORMAT DESCRIPTION

FO 4 3r IR 21 F7 Lata Lsed Gomdkedad

15, DATA LOAD ERROR (FUNCTION 10 = 24, SEND OHLY)

FORMAT DESCRIPTION

Dt | ond Exmmr

Fuaddn DB A FY

14[DATA FORMAT REFERENCE
I(IADDRESS, LENGTH DATA FORMAT (G Bytes)

Ist Byte | q | B? | he | i & | I a Wi | b2 Wi |

o | o Jw ] - | = ST - ]

Jal | o | hiE id | Bi3 | Bia | Bl | [ |_n:r

w | ¢ [ || =S ale=dy =~ |

L1 | @ I | - | - | | iiH | 1l |

gih | l BlE l | | | = |
B0 =L 3H nrE  MSH C Mot Lised
O=2RiAL5{nddrann) 1 - pEipag gkl

JPCH DATA FORMAT (1 Byias)

It Dyte [ 0 [ BA | HY] b fri=i 'y | { |

.‘qf'ﬁwl ] ! Bl I Bin i | ok | nl | 5] l Ih ]
L - LHE Wil ks BRI

O = may == 208% (0} = A14 1 = mas)

(ERECHECH SURM( Byin}
Levaeid 1 Dilsk o summ of dats aiter lunetion 1D 1o bafore chack sum.

[AMANME FORMAT(H mrytan)
TRl myte = VEE anaeantad, Bth bylo = Bih charaoies, All characiers must ba
T-bit ASCII in the range of 20H to TFH, axciuding 24, 2AH, and 3FH.

1S PTM DATA MEMORY MAP

At Acalreas - B TRIHAR
' '
Pelilth Bawmad | BMuln Sownd
1 2 B i ]
M | " (R S TR TH T T
| Mz Sound | M Sound 1
| Lergtn | Lengin ! hdudl: Suwdh
i A L
e i
i - ——
-_.-"‘ e -
T T T T
I | I |
Vo Sound 7 I | g [ m
i ; ! i
I | Loap 1 in - Ml wl
I Lempill I I Sounds
l Ir Siurkll Lempil I |
- + o
I Hl:lz'ul iard Length |
T =
: I
I
|
I Looz Starr dcdreas |

+ The multisound paramater SOUND START address and LOOP START ad-
wieie wmlues are dilferent from hose displayed by the DES-1, They are
rathet tha ralative addrezs values from the starling addraess.

+ Abeslule addrassss are usad in the POM data dump




BOSE- ] PROGRAM PARAMETER MAF

PROGEAM SARAMETER | T ATAMETES Mo OFFSET VALUE HANGE —— PARAMETER Mo OFFSET VALLE RANGE
d FriElar : DECIMALS FHUGHAN FARMETER
(NDTE 1) WNOTE 1) { L3 (NOTE 1) {HOTE 1} (BECIMaL)
— x ]
ARG MK RATIO (F )| i b= GO TRGEET) AFT TORHIH = : j T =
| ] u LMMGTE 7 VoA LEVEL T3 b i3 =13 [
050 2 MK RSTIO ) | WNOTE 21 JOYSTHO, PIRCH 3 F i |
| 0 TEWRES p s Harme TR n an 012
S0 BCHDINTENGTY (F 90 ? * ! 0« 127 FIVSTOE Vi SR (FRI 1 A ';-" Eq':.fl_:'
MUHE LEVED (Fr1) 3 3 EOUALZER THEBLE (FEs) a2 2 T
= : ) : i el =P
VOF MODE WPl A 1 COUALZER BASS  (Feu) 3 a3 N=id{=a= M
VOF BQ POLATITY (7311 ’ § .} LUL WA FHED  (FTI a4 [ i <63
— — - | -
WU OLNOEF Fag ] 3 8 -1t R M0-A FaEq 5 a U=ia
WOF EDINTENRITY (F30) | 1 ' 1-%3 Lo i
- e 1 e 1 DOL-1 TWE fFued Ak b (= W NOTE A
WOF RESONANGE  {F37) F ¥ I-Ki .y, a
VO WBRTHARG (P 1] n -0 1 FEETRAOY (PR at a4 Lo |8
WUE ik HELILE R () " it 303 T | . B 3 )
— : crror LEvey PV & a3 =%
VEF MO DELSY . (FL i i 3~§3 Do s T
' = | o ssrersary " | io n—A4
; ! - e . 4 o1 | I
var MOINTENSITY  (F32) 13 1 | e | VP s i I8
WO EU=AlTaLs G du) 14 i 3-83 | Wil L ERE " e DADIREDT)
i el i S vyl R | Pyt seLect § i IO
VUF ELRORDAY Rk 14 T 3=03 | LoV 2y
- T e — DL THE a2l b - — 0RO TE
|VOF EGOREAh PONT (735 i ! 383 ! A0 i e
VOI EOSLOFE  (F3s) e iR 0-§3 l I -3 FEEDAACK [FAD [y 58 Ue=ih I
VOF EL-S AN TELL) 1 H i ' IHe-2 | ' wE 1 2
o ' i crreer Level ™ = | i b1
= T v =
WIF ENAELLEASE (F15) 14 L] = Ll_t-.l 1 . TNy P ¥l LE 57 N—A3
YO8 DESE KODTTIAGK {T37) 9=g3 {0=61) ] FCaRH — ;
COMACK (T 3% 14 3] a2 &) | GR BTE Ty (FIE) LT | LE] f= 83
YU TOTAL LEVEL (Fas) 20 M olE IXE-3 o . 0HONMALY |
Tl s = 00 BVERT St u; A LHIRVERT)
WA EORATTADE  (FL& 2l | 53 LT ST M. TR 2) it 1] =[50 =|E}
VoA CODEGAT (P b 2 fi—42 U0 2 WLLE MG T (F 1) 53 B N—1501— |6
V0N ELFRHEAR, SONT (R E) k| 23 - 51 WAK (5 BN HAMGS g fi2 O 1ZINLTE 1)
wha FO-ALOPF LFA&: 7 24 -Gl SN MODE Sw IF 1) B bl ]]Egﬁun
il L O L e A
WOA EG-SUSTAIN  (FIE) i 24 053 ('8 AESOLGTEING  (F 16} B 7 A6 bits)
2 PR 147 Liln]
WA EU-RELEASE (Fas) 76 R -3 308 i)
VEL, 5ENG o 1016 aitsd
A HLEND RTENsy F 7 ¥ [ ] &{17 wited
VEL, BEME- . 3 3 = -

VoF coTerr P & & =64 aSC | OGTRYE [FM) £ 45 K
WEL BENS = : 118}

VO o ATThe P e 3 [ i
WEL, BEMG- o - T i

s (ks 21 i [y
= VF L AR OSCZOURVE [ 81 5E a41E)
WEL. HENS- A : I

VOF Eo sLore PO 3 2 = ;?35
VEL. EENA- = = z i1

oA T |Fza; 3 32 =81 1 =
VEL#%%E_E LOVEL i |50 7 DETINE iFI5 £ BF 0--G3

Vo Eb Al Taoe P = 53 i—#3 - - -

G ATH o RS0 ? NTERVAL i3 €5 % u—11
YEL. SCHG- et 5 5
el T k1) i i=£3
VA EN DECSY Py = =
VEL, SEMS- 3 ) = e I ET RS AI0FF)
Vs £o sLapg PR il = &) 1OEL 1
AFT, TOAAHE e i wu - 2025 2
050 MG NTENGTY * * -1 JEEUTH)
RET, 7008 - fret | = = e ;

WLk TG nuTaEFs e a = a-15 B5C MF-FREQUERGT IFi 7 &4 Bl n—i
AFT TULME- . i SR A

W RAFAMETER 51T P57 e s VOUTOEE LT MENTENSITY (P17 g2 7 015




=] "M < E
PROGRAM PARAMETER | T ARAMETER Ne Al NALLIE FArEE
[NOTE (NOTE 1) {DECIMAL)
D50 W-DELAY [Fe bl 7 f—Iz
1
AL FFND BFLFCT (FER) 1 71 ]
[ LS 1)
2050 2
| S IBTH |
AUTTEI RESE 20 &R F 1) 2 . 7 e
ALITH BENOTIME  (Fin) 7 [ 1% B3 |
UNISON DETUNE {15} 1 o-it-n |
VEL GENG. P : _
 Seewapmetll = 0 | v W TN SdElle )|
KEY ARSINN MODE (FRI) " ) G{POLY ¥
Y
& ILEES0N)
LPEG0RY wOIgEY JEA (] ¥ ni
ii4 I
21K
| 1A '

HOTE;

1o Poramider Noc: Pargmeder numbser used for program paramates changn
Crifa; Byte affrat within pregram paramelor duimg
Murmibsors wilhin porenfheses are parpmeler numbens waed when sditiog
within the D559

2 Musl be set for both oscillators so that O5C1 + 0502 = 100

3. DOL TIME Fermal

- [£]

LA i i ok |' be | a3 | b2

B [ Tw

i Ii_|- 1} | IJ_-| o . n T I‘| bl | AT J

4. Tha MAX BEND RANGE value is limited 10 the range ol 010 12, dedved by
SUBLrEZUNG from 12 thix lorger MAX INTERVAL value of the multisounds
assigred (o0 0501 and O5C2, This must be resst if thers s o chnngs i e
multiscund hMAY INTEHRWVAL




. 9EONZETRAL D | | EeeatEd w3z oNTwe3s | oz | [ cowesoke YBLAMOEVDE 34 [ 2t | @
] ETOVMZEEDEAL | B | | Colooses SV IMYN | B | | OOEDDELE e LT T
[ B%E DMZ B 3= v | CO0EOSIE MSHIMOL | Bl | | cosmiobe LSOLWIH OWYDE 24 | oL |
| ap SM3I5 | ONibwd | 0OLLLOSS 13008 1IN | & COSELOVE SN OUYOS 0d | 6|
. T | 0ove00es TTYNS) 1330S BNIQTIIRS | 5 DOSELOVE Z10L-WTH DHYDE O'd o
LORELOVE BBLWTH OHYOE Od | 51 £00LL0F2 I ovr | 2
Dosoiess 2) 0S0L-WTH QHYODE Dd | b CO6200E3 MOGNIM 007 g
BoSCIEYE | (LIOSOLWTH OMYOE Dd | EL CoES1023 BONA BAZONS | ¢
- | 00220%3 NOZHOLNDSI HA 3018 ¥
£opgl0za BHONMSIN | B
| ooveiozs | YEOMNSIN | & |
¥ EOL5L00 15Nve LNCHA I _
__ | 3000 1w TWVN LY ON L |

=
=T
oc
S
=
(]
-
<L
cC
—
v
(=
—
=
[T
i




T3 TOELHOD B0 17134 LE OO I HI AT OO O | B
© dSETYM ENIYICW 5 OCEHLObE HIAT OOYOE 9 || 5
si=dl7ad4 &F [Tosemiere | AT OHTOE T iz
VE0RITH O Ga T d FE OREXFRES | 153HT HOLZYITYE 1
M ONLS Jdv0d 2'd E aoesIees - | HONVIYE | ol
COMONLS OUv0d 04 ot  ogtowpay EINH0ISHYAL HAMDE | BL
L3I HENS L eSS _ FOMIH 80 £l
2551 THIHENE 415 CIEEIDTS | HEO5HE 8 0 g ai
CCE-E) DMIHGOR | 62 ZOESI0PS | O:E7L SHIHSTE | 51
BROLITH Qw0 "0'd HE COESITS DOE-HL THIHENE +1
LW ouwos 0 & ooceoDER | 1FEFsTNITENE | ol
CELWMOEvOd D B2 D05£20%9 dngong | @
LEEWTH OEvaE o = L] 3 NOLL TR o L
ERLIWTH OEvoD 2d ¥ L] THYOE e 40 AMIL LI TYiIN o
] IHOGANG Takrd | &
DazEmEy e '
CIuRasEY — gad | &
ATHWIFERY WOLE A0 | ®
LD ADidard 3Ny Ol Dd b3
 podriiea 004 20 OriLLd Teian | T
[ njeenlyr] ANV oL NG L2
Do E0r BISSVHG LNoUd |2
DN 20y Td WOLLOTE | |
000 ik o o BT W] = _ o Ll
£ cvcomzEas | 7
! BrEIFEZEIT | M|
il AEENEEE YT r
i 5 MEs I
[ B= L JNZ 8 D] H
i ZeCowzaldl [ o
5 girCgAzalL | 4
o Qx5 IHNE 34 3 3 ||
b 9) Tk HTE M a
L . € mGe )
v ZlerpIEAM3dEs |8
t . | v g = e B T
AL EHIHSYM EMAUTE 0N L

mn




([

M IS

‘0N LWy

aL Sl<rINZEM3Z3d | 3 0068.0¢2 TMvd LNOH= 40 LNIOT

3 ICEONZHEXY | O0LLL0PY T SISSYHOD 2018 v

3 e<FON2EE3d | o  OozzeEkd | 1 73NYd 3015 E

r SZ=CONZEE3d | © L0:4s060 HEISSYHD SO5 | 2

¥ g=coMZaaad | v 10Z22600 H TaNvE 3015 L
3003 Ldvd IMYN LHYd ‘ON 1Ew

"




FIOLATH | 9BLWTHM | v7 'ND OS0LWTY | FELNTH | B8 'ND LT _ SBLNTH | 22'MD NE._,._::_ DELTH
FLOL-ATH | 98- | £ 'NO OS0L-WTH | FELNTH | 28 ‘MO PRI | EBLH | L2 ND Pt U e R < YR
TEANIH | LSOL-WTH | £5 ND aod | SR | 29 'ND 0S0L-WT | LBLGWTH | e 'ND EBLINTH | EBLWIM | 02 “ND ood | 02WH
SRWTH | LSOL-WTH | 25 ND SLOL-WTH  SBOWTH | LY WD BEOL-WTH | LELSWTH | 0B MDD oI ERLWTH | 61 ND 084N BT
ERWTM | FEOL-WTH | 1S WD ELOL-NTH  FEANTM | OF 'ND peoL-NTH | BN | B2UND LOOL-WTH | EBRLNTH | BL MO ST 0BT
aLoL-HTH ZRLWTH | 05 ‘ND CLOL-WTH  SEL-NTN | 6B 'ND FRLNTH | FELWTH | BE TND LOLO-WTY | CERSNTM | 2L 'ND ST 0BT
QLOE-ITH ZBL-NTH | B8 WD CRSWTH | FELNTY | BEND OUSAOr | L8N | 28 "NO EELINTH FELWTH | BLND | O”HYOE QDT 0RLWTH
SLOL-MTH 28T | 8F 'ND FB-WTH | BBO-NDY | LE'ND BELWTH | 1349H | B2 'ND ZEL-WTH | 884WTH | 51 ‘MO 08LWNTH | 9B
SLOL-WTH ZELWTH | £+ 'ND FRAINTY | 2240 22 N2 (1ghggs | LN | 52 ‘MO ZRLNTH | 9840 | FL UMD L'dl | GEOL-WTH
ao | ELOL-WTM | 9+ ‘ND DEOL-WTH | FELWTD | SETND gl gy | E94WIH | #2 ‘ND ERLWTM | 0BLWIM | BL MO | LIVDOS DV | SE0L-WTH
agM | GrOL-WTY | 5+ 'ND OEOL-WTH | FELSNTH ” ¥E "NO inal agx | FBAWTH | EE 'ND QLA | ZHLWIN | B4 'ND | ME "H3AMad _ SEOL-HTH
BLL EHEWTH
] GRLCHTY
: Mﬂm
el by
= St I E
- |1] o i afbi gl o
WD £ 2 Lof alallt :
M o] HINM L .l.m ._¢H__H_ gl . _M_r___.m_ E d.ﬁ &1_ﬂm—
A ..._.. o ) 1 = E_E.: : m... =
m“ ﬂ _ e | M_I I
R =] sl Ly ____..__... m _.:"__....__..‘_..__.ﬁ
[ fere winal. 0 Ty s B
E 7 _ _ _ _ _ v _ 7 7 7 7 A 7 5L e,nm -
— =]
R __. e - | L T#esl y e mp
mw i A0 ._..__..ﬂ._"n.“ __"_,..._._.-.__.w_ .._....-..ﬁ
O | o ewwn HE o
(i i1} [ it
T S04 HI
(s ]
N [T B s ..__.w __._..._...._.._.._
— wets] g 04
_.._._H.-.-_
0 e W
c FHLWTH T BN
| |
Tel o
e




13

N TRELHEDY -———

|, =

wSEE a3 Ly miinnd Ja| =3 umawun H

P u—.;_” i i 4 Ha01A3a {2 3bd s
= ol 1

ET—0 7

.___ﬂ_| !

Rn M grany - ==
S ot
EFSSOZ MrM - GICH
A —_ - - u| B €53
= W - H|_ _ _
— | b _ i =
D wﬂi u.."m.“ §_ell} = Kis oA o T e S
N = = H B E Il
BhLLT ¥ _..-.._ 3 il “l. | = _ ENE WO M3 i _
T i ”l ”l T § EAClL L) S | 3
0 = Cim T =A ey “ “H:..n. o b H.. _ r _
— H ) L ._|.._r__ n ﬁ “l.:....m“l ! jﬂ' b |
B o | ' 5 E pEEL 8 -
|
e

b i |
|
._..._n.._.ﬁ..u _ _
e _
a2 2| ="
i { e i i
ﬁ | 1m
: ; NI oA
T =
- [
” * L LK “.Er] _ a3an _4|
| v 1 a Z
| — — [4] o il
_ E | Tx..m — Cowaa T
1 IR " - e fe—s] D1
1 - .,[._ f _ E,..,_.v.w_, o _ dh
HEOHED | _ | : ”_:r 55 Geoa
e | 4 b L S

11 5 1T ;.. 11

B _ 3 e " |E _ i % | N
3510 | |FFeaeaus - - 2Ly | urq._v_u HHE aya | 441 mu_.,._: agups
| mz iy i s B JHIT aiie || cervaEagy WrH W ad4 wo| wod
T 13 Jﬂq i

| 4 muh_
—. 12

LSS A WJ.«|

AL RAE H...| | TEAT e

|
m.EL..mE.._“_ N _ .._...._.___
|_

Famied TLFO |_w_.m m

Shnd IJN|




7. CIRCUIT DIAGRAM

DETAATA

ELELREE Y w

LE )

WIlls ALOr

o - W TL

[ P

W A3 iR W ATE

LRRH -]

Vigiotd: 47 W

T-FCE

HEF1EY

L e i T

REETES

B
=5

fiafel

g

s il (¥
L]

EOInamEns

T

aopoand

i
(EXT IR B

ot foefo | o

wEt

<y ™

waprezmngt B
(KT wre E:

A

il i el




KLM-780

IC31 L83z i
R S, 2 T
T ol

@ B (o
% I/ER 10
oJ:n.:l: H I_.._..._.H'____ [ Rl [ |
L E g T H Dy o ) orag
¥l ¥ % & i t e ITE
WL I 6 L :
a A5 T-'P = 1H
L NTTE O g TR
| ais 1  =th
1 Arafak 4 [ lte™
NEb BB e s A ;: ‘—1'
T o S | WIS = iy
: A .
NI 1 A 1
3 LXF PRATD CA
) i Al IE 13
-y e 24 T =i 5
I PST-line ue My T o
e o8 P
mey oy e apnit— L ElE Ll {1
v ]l E - Apal—didy o
Ml v pon AT AD l" -;'
u-l £ : af
Al e A sop 11 !
udl
A TRan : o
: r 1 :'i.‘z"
e, e JLLLL L L (1 i
e g
Prum KL =iy - ADARA-2 Lk FEF - Imaar imam
0K
128~-0
| ] r_l.I e —Hin Et—b—-ﬂ
| 1
. SEE— T :
| | . % ; |
cal A A : ; q
| mp e A L & 1 1 0
i@ - yi g = ’
i i o
WPCE 4 - 2
A = 3 |
; : 2 s i
lﬁm‘ A [ 13
4 5 i3
—— =07 14
| L]
{ F- -
READY
L Y
REECUT
LLE T Lid | !
: —|HBLD v PermU pact
CHpMESTE - .
o . . £ FvER ouT i Ty
i . =
| t D et PR
: 5 A LED DRIVE
[ 1Z31
I YA sz“!t s
E | 3B LEi3S 71
I E0usee e L gl
— et 1 LIRS I
ic27, we Mg TS .1 L T
w508 13 e nefpe ! HLne ]
; gt | & T -
Z P a;'; ;. I —— & oz e me e e
g = 3 | :.:‘ 2L ¢ el .
7 irom LM -TES A M= ‘? T

FOWER TUELLY B2




=

IG5
A a6 LIFO4%c4 2 T43a % Fhe
1S SRAMG R EMOS-SRAMED K ATR— g e
Iers | e il ™ [cop—a—an
i fraar &8 i e de | [ ajieshemy = gl =8
1 1 (s WL AN i aa
st el L) 0 ia woara (30 e 5.5.
Lz LI mEe _{15 123 Man -n:; HII
| H==1
. B FTE- B L]
il ke . R .L?’L”H“
m k2 ::; '13 TEsCI <} 162 | LEOS 163 ™3
T
] Al ais T Lr, : [Il.nb—l-':“-‘—.." 1o
3] L] }; =) |1-1|
o (1% g
AR T dlkea 12
s aNp: T8 T Fre] l—-"»l"% / E‘Z w1y
Ao ] FES LT "1— - )
E; T ) 1 i a1 e
i [— : 5 L R A
AE Lade ST % o |32 LoGH 3 E‘ ;
icz L 3 W L | e & !}.L - B3 &
s 0‘" ) i ""-ﬂh"- T THpE} i—h| ;.-. " B IL.-
A T B, i o PRTasice a4 —(C T &,
— r ;]
— . i iNnExl?
— T
— - ir er
' | IcG _I-ﬁ LETEY L‘ﬂ SELadeoc
RALE = o b WPDTGSA TR
RECTADD TN £ L] (1T ST A oczs 1] T
S AT o =i PR T U i (e
I : H% “ P MiTRS e Leik) T
l. ==t 1 a P HEL — T L] i
51 TA-Ca—ara-s = s
AT s r W IHirom — A winpaw
l. oo 4 Hiars b Bloata  owep -
' i—8 s (¢t ¥ [ 10
—a 1 M e L] RS
== -
G yaa ki e b Have,
r};n
E,_. | '.rn-:l-.“,..,.“.:? . e
——— e 00
S -
' ie3s §
LETS WC
A8ty tnap-a
oG 4 e LT TEST# o
X = I!uﬁ—f . MiNASTE LT e
Tu Kbl =TED T BT L Uk cF| . :
TG AT RER () Gl{
o V551
= 2],
' CE ] L5 A
v
i II:'M. : E- Te #00
Bgog-2a * 1 BA-T —g—y 3
s Ef—o—0 8
3 F—ip—a T
B 2 H—a— =
128 » BE—-1 [ w1
i Lso4 L RLW- 75| |3-¢8|a
-"° : ok SEEsn
; 4 19 bl [ &
L z 21—g—pal
22— 07
. f1- A iy
j il = g
& 2B—a P
2 e AT R—B—ay
; 48 53 —Cr—3a
wr




WERAICHA - GRT

KLM-782

I

=1
HEzh
iR

||u4u|:r}|’.- 1
L R

1L

R AL - RS
£4

(51
sumneLRA=5E

=8
WREICEN

1E5 WA &

W%ﬁwwl
: I ‘f

L.
[ L
SR IRRRE Izin =5
W LF] H WAL
m.u.—th'Jll 5 '-'-'['Hm;t_|~,;1!:|
1
;EH‘ HE ;
AR =i
m..“_'..l"‘. e
EERT '1 |

S TR

[E R EAT]

st YRR
e
ﬂt‘-ﬂ— A,

P 1]
s

- bl 1 L

1Rl Hd
o T ua 1E8E Htw
o

Al B iy

20 gLk

i TR s

SFal

16

&Hg"




[ BA-1

i 1| 4525,

ki

- ICEE
' MBI
md

url | wau
EAIT T S
e
e £Tan
AR HE D

! LTI B
L1 ﬂh ]
i jl';u 1
i Bl LU
W

L]

L) AT EE
Ly =
(£ ]
g, LD o

~lem 5
‘:'T‘L'- [ef 1cas “Abacpian

_gt‘.m CEFN Jr
T

a3

E‘[ur_ A

e Bb



e
=
|||||||||||||||||||||||||| =
i = &8 I
i -3 B
= g
| — I sz
TEECHEE . Fed
= [ ' mnn._,_...____.umr MIRIT-FIL
=ad e ke
||||| ard
Tk B == U
OESEOZ ATH =Ty
w Y ¥ RS q00N0
"L | S
AL | [e-maz srzIMLeeD
B EEEN ilzinos AN O gwun i
||||||||||||||||||||| £ome IR o T
£os 1 BT stin gy | B~k ..“ = .._ g 334
- CParToY | - i
FRUPT] uu._uu.ﬂlllmql_ gl
= j Sy |w._ —
1 A o L5 i | —
e pewie | .n_ | 3
g}

Lo L
£
L. 3l
oo
B
=
e
-
¥
llllll 1 yoved
et AF D
v s HEE L W
- A ____ i _.q.“““ L] e
= H i o i
- w-wor
- A e SR
P e A £-na3
L [ F0 et Tl I TR T |
Y o
¢ o= s #ICEDEE O3k
el e sl w] L&l
= LI I I Juas
= Wil AT BO1D O
L g e T BUTLICC H

L e L

EErTT]

(070) £82-WTH




—III B e —————— |_ e L ———
| B B-F3004 Lo = 5 -
| “ 14 O8-9- 1% ﬂ
| ) " ¥ T Ik za-@ w
_ | TEw T UL gz-g-1|m W
£ : Ll Mmoo o
“ _ -“H. ki e I 6= W
e TET a : T
| EEA IR R 2 TR D Yo BRE 0 i : Tsss Ik E-5-1%
| ey
| | =23 A=S DA LI R Tl e
| T |
| | ; [
| Ir CEMRE1ZIN0
_ 1 g e el =
I ] ® 4 a-diz lr-.4_.. W
He Wi Balls L Siid. L T LM = _ rE. v T:n..vﬂﬂ.uw._.‘uuﬂﬂ [CI s -
] . e e et - Lail |
| s BT g u.u_u.u.._.u.u.l.wwllnln_ Licpied #M.._.__
H il T o T TE i W 1}
i L g | Fenia e Sy S Filaw
— ey ] N = I E
T i b W M 1R | F Etor wini
_ Tl | 11 gk <= .\.ﬂT_. i EAin o
] ..__t _.r.__.nu (] ........_.a | 4 ¥ _“
T P
“ R LN i, | g, .u.r...._.."ﬂ._
| e T . S . S SR R B R S . i e e s i, . e = = = i
| | == S-2000a W, Sk i .w Tlex
[ = SErEEE TR e e X
) ~| N B 1 I Y | J T T - &
2 = i Lielrl T :uﬁ___r_ Y
I |® i T el Tl
[ - e— | H<g [1H
| | i e e—— L L9 _.__“._v...mv._“_-_
) SEETEETH = L ==t 9= xe.
Mows ||| ezt | 2 Il re—_———e—e————————————————— Sp— | wai %
! iy AR nER i wte=[]
g [ | i [T i
- s anril] : T el
i %fl.“ ; mﬂ” Ro—eb.
) | e io.ﬂ_." |||IWW”“. M
o =
il L 41 I M.. ﬁ-.
[ peemanes ] ] e e e e e o o [ .
._|i.|| aEs gy FEEFL i _____._-__—__.__.uu
— - - * .
o e w |LI150] T Bt
.-L ! 1 el v [ oy
s Tl i o 1
) M e ]
w3 fuo'y . . S i
Wi = =l
-, s e ] |
g |
L Rl TN
peced Re frs
vunh f_u____hn.."...._wn_m.,__ Untﬂ.“vuﬂ " H T 1 £
A = -2
e T AT i _
G (e ) [ —
h.r..r....-..-l.. -..._...Eu B |
il | ¥,
-num_“ ] din e uf__._....._mz_.r.. ....n1u,_...._|= | ¥ _.... :.u 4
B o ik
Lkl EGERArN T ua_.m.fn_...,..._.. di P sl L1L1 & gy .F__H
120 Ll =] ol pl
TEE d.._w_ _i_l. E ¥ was [0 L1, LE— P
= i N = | & sLARL | B b £d wp WRLE B
LITE ] ! b -...um. ﬁt.rwm. _|u.h_.p”!..._" wEE ...-...L.._ .__-.a.u“ . o Fa 2 e e -
. 1 & i f =5 = I it
il g - unn."“n_n| “ .||..|..lfu."h | o wmayzs ¥4 A3 mi EL AT AT ... u fv_,u-.-ih.l .Iol..“.”_uﬂ_. p
L — e m | - .vll_.[v- 3 DESSIMNN 0 3| _t iy b AP
| ag | DA e e T P i
! i | ] o 5 R L u,..nn,..ltuln-“.ru.... e S T 53 £z oy ﬁlu..
.ﬂn_._. = - H.. | : G P RO .uJ_..wnu. TP b
el n e, S, pllh o 2 3 = ._.
T e £ : e S
Fate ova, = : H - ]
R . 2 = | - 4 urz wle L]
W =t Em = P
-P ] siiioig-  FRLATE = —_—
T CHRES  puog o

(MIN) EBLWTH =

—




o

19

vorelantz | TR AT 2nd |

weieoca | wE4sE| and

wa | LA0CT v uzl Znd

nooz|  anor| ™S

| —8
- ———
¥ —8—
o rr—— i
aad
L — l
§ —b
&
!

i e—e
P e—w |
g 0
v e
£
. e—e
| = Fl—a

Ol Z8L-NTH
2 —a— i
] -~ -
Z -—.
Fe— +
T -
x -
| =22 g—gp

2NdY IBL-INTTH

W

i

— 6] B
P4ON ERL-WTTH

e
| 3 vSoad H raay
. l —a—a . F

ATE [§ _ FEbD E-Toh IFABHE FEQIBESI SRS s HIIEE

.fl
- s ]
- | J...c..n )
LE] 1 _P,....__
Lo WCLEL n.“
e . o
byzz bl ea] L é ..w
fre Ui =
H PR | Ll ™ il
B-HEY T gD o4 AyE
| = ity
.. S, W
R
=t iy & 0
o =
d el e
E=lr ..."..__ =
ok 1 e e o il | |
ir@raY gnd  437aiA | beapp———ts p, 30010
o
_T-(.
ﬂ..hf. =
:..__.nu — i, Dyl | | e o Al
=
LN+ DaEE ¥ E A L e
» e | ~HEw | ”_ I=¥iw _ : _......-..
N*u m-...|~ e # . .-la. v | =it o=
+ . .’ [ I ) : e ﬁ-il..]lnh = ADEZ
wipo O E-Hirk a=-Nre ]/ # Hasaa .1..“ I
iE e — _ R - 2oaw | e
LETE TR -._..LPI-I... -y +l FHREE w=_._._.. N B o=y
AP [ FEL F-ver ['wd Il g4 ne b 3 AOKE
E21 TR
P e -
B v-it
I = = 2 s
b u.r-.“w.w = EXIE HI3HE
py o8
s W Elaq A22
i A 35 QZ0-21
L wvivan |z mivoo SHEHL

98L-WTA




&=
5T P B0 R AR
i
A T S E e
e Cal IR ¥ — 3
[} £ =1 Tuo Fou “‘
¥ oy — ran
g R aka
aor Yoo = a
1 Iz ‘* e -
o0 n L i mEb. 23
- L v s Tom | |irde
- !._. l —3 2, F i
[ S b 3 T eal®H 7= ok . i EevIx
= =H -B7E
) YT, 1RO wER
o T AR - A 1 s L
a3l - fr=}
1 —y ot m— 3 Bl AlG.
o =) 114
Fr - ol ar
oy — 0 A
x| — el
Eywl— T L TP T
i arlf w7 L
r 4 1 e 13
aw L — 7 L
v e fH— iy
mu w“ L3 Fi3 b il o
& B
= i LS = bl
1ef irE——oH iy [¥=
LT b | ] 2317 q (i
2w 3d o — : hains Ly IHS
: u.u_. i e 3 = __-.l._. . .i. (AL e O
R T s h T_ﬂ [T | o et %=1 Bin
1t o L] LR S 1 a 1
- 3 L ° . ’ A Nt
wie M etEL B e & ] b bl —_— W is T
i =1 e (1T uu = U] b t.n.m.._-_vu__ | lap T ﬂ.:.._u.._ o —ai=
- — L + _— »
m| = el e 2. E— —twig  EFRLEM i 2 - paAs s L LT _ T il Ann= BRGNS
B 4 weEa
m.m_.$ 2 =r _ 1 L ol Wi .h. w LE Ll
t duha ;: S b
b ..|._._t * | b e .F. L ELfiger e _ - ..‘._..ﬁ__-_ & _.-q“n".__ v._..I..I ‘..ﬂ_....___nlnw_
6. A bl RS Laes o -u_.:.# i
- e ¥ L | el | e A TR L R L
o gy |20 e TP Tl - |l 4 T M e
B84 Fee i | T = i o |
of v e (53 il o
] gy T b 1 'y ¥ HoAw _..lrT -
= ==y [E 8 Y [ -
el T fiee =1 T -w.__v .ﬁu.... ihda- &
L] o) Uil o oy ool N 4 L L] o ah
e il le s MO e ol ) Y L] Wiz Feal iy ™
et 1 3 PO S e ._..u 1 Hi |- FEE
T . - = (TR 1 AL, Ea o lE e gy BB
—— i et X e = 2 BEOG  Waw o an L] H i =i
tiaeft—s - | a4 LTl ..
R - et _ b | 3 3
 TE = H L T
o | : T =k L e F
s i o el Frow win | piw sl ISRl s wal vl
—{¥» = T ‘genr guplae | 208 |ma f - wing am . 0e3 i “THDeRl 3y grana| E0L
e [ .u_-m = | mmis CE {D<CTa tru* _.-h,u.u“ . sza| - Mo $ 02 ekt
S - T
&L B CH tl
M e 2 B u | '#ly |
5 m miH
e _ |q._|..,._.|.— z ™ Wil M
- WRE B w1 Ll Tik
T i e =BT i
w-wig] BLE _”"nnn__-_ s NEw ik et EE] ] Ci= et
Wl
I ET
~ AR
noE T
= #] e AELA
il
amn §-BEC S5-I
Tom 12-B9E:  UE—weER

DSOL-WTY g




KLM-1061 Ich ] =Y 4

HCA068 |, |
vEC 1" E; i‘; | wis
—WiE_) 1 1 3 %,

")
—_ iZ i |
T O [ e et N TP b . 5
Wia :I o i E ice T -If W
e &} Wiz 3| ¢ “J' & < i --|:4_ _r--l 2
- 7 |- 2 - 1
||ﬁ. Wig i 2 rs e | Wi
i Ri-1— L1 L L i MR T J
e FEreIy cETT T T
bz aNg LLL_[‘” MS238L x A VErA
17 i gt
il T cig To KiM=TA3
cB 0 0Ty A W 34 Z;H:'H [
- I-I W I_—_..h.. 'I.l!
L | Hcaﬂbb = e ey W __.—H_H L]
1 1 = Wil —— g g o4
- Y
YiC I p'_III'::;“vI—LI'—w-E\ :; b [] H-. :’
wia 6 il | 3 - " SiA=T '
HEDG %3 T - | waf— i -T g guin-7
wii n L] ] T | Wi A=
| - ATR=T e, o il - —¢_—-E Ice T i Wl 28 Le—a il
L—.— ::-E—[.l___rm T s l_..; 'i-'-"-i e e it - wo b N o {
|'.:-_-\. - % 9 - l-::'u—' Wi : el 4 .o tt" IeT T Wi wg_-—-—_}!H 3
- MTH 2 cnm— L, T 1.2 I o— o g
i FI6, {0 T wh__|i } L2 | W o - &
e W TH 8 T 1 wii jp————e—a &
A —y—t R TR 13 | | - N, J wipl. e f
§C— F!ﬁfl o 'T:'{El”i_ CIHL:_"'. 0 WAk Te-o [
a7 h i | S .L|!'-‘ t wWid ‘_‘H—JT*-H [}]
o ':2‘_,..-_.. (AL . .__.?ngu..l,l
B &= i u“"”ll_:-x'-'l_-u-?——' et ol —
¢ i 1
e i | TR fee
i AT O A b HCADEE 14
B Gt i = =™ |
a Crig— - I 2 Iilﬁ""?' L lig esle L
3 Gip—S TE 20g ¥ M 1 3| !e 15
¢ BTIE I AT T R T
BT :
anp - | C—ig LR ﬁm : # . v: 1542 ?-I—'“'
}
ﬂﬂ—f = T £ jeig. gl M
A= i i b . s e et
T S S PPl L S— —we [ z 14 e s,
e e T i g (e
5 T TETT
:I' - T "ﬁ Gni |_|.':.! [ Jeer |I
2 5 b | -
R W'v—E"— W L= - =
L — 1 ; GiEnce
Ehh-T(—— SV R, 0037 uad
BoE-| id
AN — | iD—@ 5 hur—- ed |
3C— LAS—, [
3 B2l 1G4 @ r——- -
S S— P r— (T HC406G I |
= o]
so—e 0w E8 o _1s Ha= 1
e 2 X Jwiz o weT I fic 15! "
vt a8y || =R = — |
B {r—— A o — % e e |
mih- a0 e P L a_—ﬁ.'“—aa— e - -
R ETH 1 IR b DI L7} _\Trj_ i | E_E_ o i‘ﬁ_i § |
_ Wy 3| I ia & w7
- = E —— -
%M TR | = T S L I}—J
et —_—= :
| = 2 ’ PP en gt
A = - L1111 | = e A Ny =
: &0 | c3o[[]Jere mszaal AT}
T Ll W7
w7 T i L
T aTFe
GTEFuad |
““‘3“ +
- From LM — TEE —er” |
TE G097h 2a 4
BIE-T'FE &F oW o |
=vE CER €23 e
B34 - | C—a : * |- =
a7 I—1 g m =L =
i “+ T T I
By T rir 'J? + FiE
i PR S . v ' pi=iz
| W I T 1 1.% ¥
IS RN " S i
474 G16 CI= €3 L£22 C3a
R34 - 3T Bl
| A0 nE 18Y OO4Tuys

] [ o i i

GEa =8 l.“—-—:.‘




nnnnnnnn oo mwmm FE2 | -HEE
== g 2 =l
— m.rquﬂ ﬂ.l._l.ﬂ_ —|ﬂ
T b TR MOUE WS T AL O SR ']
T T i
| OMIO3 == i
LG — - — L . B L. I
| e ) |
B — “
i~ HITIE
m " T . —
g ENNES
- nnwﬂ._...m_u
..wnl.r ~ 3N\ T
= Tn_-_: mmmmm
...Iﬂlm- - ELY — b,
3 LT _
= 8 —
H— T e .n.: = o g et |ﬁ.1n_|I
Y = " ;
Yoit g it i 10 por |
+
* ot iR = = - oo —HHH
— - —
o o e [ ot R =S
— — — -
&g - .Fu..n}._.. _ 04— o a a._qhst - i ITEI
e e b, = 4
a ....Il.,.wbi ~— q .||..WTI o L .
Ml E ™ A e ee— —< ot A IESCEE
— - — : — —d] : | —]
sgpt—eTE T o gt —e pht—vg T 1
& ﬁ.-_u_.....l._
= a— TN =
HIYE
2 S
I B { — =21
s
I-Bk2 8—C—=
1 A — —
ik _.?IM|..LII| il | o A,
L = i} —_— [
At = -A vapt— o= — Vi gy = 14 T
i 1 -— =t = -—— —
Y ¢ | U_-|...1..n]I .n_..-.|..h1.a|_‘ e | M\.@II
— o -— —
EL l.-l.‘|l._7.. = 4 L |h..an mv_ ||.u_ﬁ.|.‘ = .._.“_q\_vl| —
L — = ae—t11 —a =
a B ge— 1€ 3 a-id It o1 _
—_ | 4| — I E
14 o 5 P | ..._ [ ia u\ol_.l.. x
—o - — = a e
i — ey ¢ = 13 o
_ | | —==--= a ¥ L
g t— sg——e" 16— E o e

XIHIVIN QdY0dAIN

22




LM
ETEd

U R
LR U ] -IE. a_.__”m....”.__.mp_.__
T B G
] .—Eu_r._. ] A
rPH EMS EMH MR M i] k
=1 o TR ;_.____“_.
(2 g, FLLWT &_“ !
! : &
T ~ - + __E.M w..m _.M ] S I
e el
EES e = _.ﬂﬁid = 2 [THE - ot ST
- W_ = J.Im e ._..v.._||_l:rd....._-_ ]
1S ]
= m.I. (I i _I T
== 3 | viot
- : | | = s
'] —.| 'S
_..._._1_ f.—.l.:hﬂm' LT k) W
] g el m
Uk 2 -4 _ :
FY ] ®
Uk fegioi T = 2 " L
FHnng mn__mp £ o .ﬂ....-s_. [ -+ r
L e wm_mh. | . ..ﬂ.ﬁ” ; i
BT SRR [: [
R ] un.__. T _E %
] [

P

PBLNTH

23




KLM-1036 o POWER SW

|" SDO-Jm1
£
1 =1 =2
Fh L1
F— — 0
|ed0
L 2= 3 .
T 5 :'I TO TRANSFORMER
3ee40 2
PA-<126 =G0
|
KLM-1049
Te KEYADAND 1C 1
P s i
YENEO ME5224P
o—anNC 5 i 12V
X : lﬂﬁ
o—a -~ Q0a7)
C—@ N CE
L, it
454 =1
[a KLM- 78I
308 -]
o0~ |
‘—."3—-. s
—e -4
= 0047y 2k 0047,
T4T)
I CF c2| CE

24




8. P.C. BOARD

e 1 | e 1 i o - e

- atr
T ke

" -H_-."_.
el

.

T

Tl o i) J.m@.

R s

Serr

!

i.1
ﬂm._ﬂn

Al AT A
= -
Tl

w,

i3




0l xgléiiim o e =)

'sl o =L AN
-
5 -
L
=
 e— ——=
B

AR AARARA
i- ]
- - 9 11
Hies e B8 SR
1!4.- GO ‘-.ﬁ":‘t?- .. ,;:,_‘P;.i; & et . = : '
g (il 5 {'ﬁil‘ Sk < iele
1 =4 b b LA :
; ..qg‘%é : e e .-7??_?; at sl R r_‘
AT ] e e — SHEL
nmissee 3 |\ fod o 1 LB SIS e e A, = I8
; J||\g x ey ma= _: =

.l][.J..I\‘ = .:12!'14! ; _‘"..-11- _‘
e W " J]( = nite=
WM + 7 ,

26




KLM-781

llr,i.

=

rsthuy =

e NS

— BopgoBBhadenD

adi—ot Hesa s Li_“wl

los

Sitaail

CRICEICnE

| (wra|

5] i

Tﬁ;i;I;{j

S e

T
LLE-E-T-T-T-]
-

o N E]

Sopoe =38-]

0esepan
A

B :
Yiae2al

a7



Q o0 000
[ o
o= Bi=
Q o o
. : ”;3
= AR
- - 40 5'
I s Q ofolofBlo
Dog
olle] “olo/olole
.ﬁhﬁ‘?'ﬂ“ '.’i .ﬁ- -
} :—ﬂ *n-‘ :I
' ‘ - 0 o
o i- I G s 8 o\
o
i el
1" ] Q 1\_—.
D
' o 9,09 Lo ‘&"oa'n
o o
o0 . e dcoopa 00,00
4 @ogaeie s 3wt
:ll. e
| o oo > VA .
. :ojlgg'f 3 —oh e
oo ofogo i <
‘DD 0-0-
ajelo D?’. a
(=) e ]
s
. |
— -]
[ 1
o i -
= r?: ,
9 o ) |
I
L]
e
= e == B
:Hg T 99000 oo
e i '
i BYl/ coboldee| -
=] Ig-i'gﬂ | -L
I..,-d. - .
o BRI 3"
4 = =]
] T = s 0 0
° I3 5sob06608 i p H |
ii (= ﬁ  ¥-md
S 1l i @ . ° ot |
I\, Sif |
e a oloffleno |
® = " - o o |

28




KLM-780

& : ' e

e s B0 B O =

| s ® |
@ SOTTTH B SEGTD (o) ey £ -l
L]

Hets et

|
e Rt e e R L

dddaiadatanaa
L
:

» S
iba BB R
i RS

i e N L

e sy
l‘-“. f "_:r! -.l.:.l':_
Bl
?ai fititiiii
] =kl HENREE ol
Y] Y II
. L3

PEEREREDN
L E L

ceotLpr N
i EMERREEEERRERE I
Nl %”i“ 2l

e

KLM-1049

23



=) ._m.nu,H.. H*lu-L i _M K B,
= A
9 < T HoKa




-1036A

KLM

‘Fdki-INFW 3g
39NVHO3Y 20 &

¥G-437F aav-0

£




9. SYSTEM EXPLANATION

1. CPU SYSTEM

The DSS-1 digital sampling synthesizer has 8 voices (16
oscillators), all functions are controllad by softwara.

A dual CPU system is employad. The division of labor
betwaen the CPU is as follows.

& CPU 1 (00B5A-2, KLM-780) e CPU 2 (63B03X, KLM-781)

1, LCD and LED indicators 1. KEY sean, KEY assign

2. Panel switch input processing 2. MIDI processing

3. FOD control 3. VCF/VCA control

4. Tone peneralor processing 4. DOL control

9. Interface with CPU 2 5. Fool switch input processing
6. Interface with CPU 1

The followings are examples of the division ol labor in
speclfic operations.

M Sound data processing
Sound data such as wavetorm data and VCFA data
are all stared an a floppy disk (FD). CPU 1 supervises
this storage operation. In addition, waveform data are
transferred 1o a DHAM under the supervision of CPU
1. VCFA data are transferred 1o CPU 2.

B KEY Input processing
CPU 2 does KEY scanning and KEY assigning.
Whenever KEY goes ON or OFF, CPU 2 performs
VCFA ON/OFF processing, and, al the same time,
output to MIDl is parformed. Data are also transferrad
to CPU 1, and CPU 1 parforms TG ON processing.

M PITCH BEND, MASTER TUNE processing
CPU 2 performs A/D conversion of CV from the
bender and TUNE VR. If there is a change, the
changed values are transferred to CPU 1, CPU 1 ac-
cesses TG and the musical interval is changed ac-
cordingly.

2. Explanation of custom LSI

B Panel switch input processing; LCD And LED in-
dications
CPU 1 performs a switch scan and gives the
necessary LCD and LED indications.

B DATA ENTRY A, B potentiometer value inputs
CPU 2 performs A/D canversion of CV and then
changes values as necessary. The changed values
are transterred to CPU 1 and then processed by CPU
1.

It a cutoff Is edited in PROGRAM/PARAMETER
moda, when DATA ENTRY B Is moved CPU 2 trans-
fers that value to CPU 1 and the processing is per-
formed by CPU 1. Then the valua is transferred back
to CPU 2, and CPU 2 changes the VCF CUTOFF CV.

B Sampling
The langth of the sampling frequency is controlled by
CPU 1. Sampling start trigger lavel dala are then
transferred to CPU 2, and CPU 2 contrals the CV in
accordance with those data,

B Hand drawing

After hand drawing is started, CPU 2 performs A/D
conversion of DATA ENTRY A data every 18 ms. The
resulting values ara transferred to CPU 1. CPU 1
stores those values in the RAM. When 512 values
have besn transferred, the operation terminates.
CPU 1 produces 8 waveforms (for B octaves) from
thosa data and transfers tham to the DRAM,

B Sine synthesis
CPU 1 performs the synthesis based on the sine
table in the EPROM, produces 8 waveforms (for 8
oclaves) and transfers them to the DRAM,

In the DSS-1, since it is necessary to transfer a large
guantity of data al high speed, the DMA (DIRECT
MEMORY ACCESE) system is adopted. In this system,
data are {ransferred directly between VO and memary
without going through the CPU registers. The LSis
developed for this purpose are the custom GATE AB-
RAY PD85030G-043 (GA-D) and «PDE5040G-089 (GA-
II'}. The GA-I receives DMA reguesis on 18 channels
(maximum of 24 channels), encodes them and gensr-
ates timing. The GA-Il stores B channels worth of

3. FDD (FLOPPY DISK DRIVE)

generates timing. The GA-Il stores 8 channels worth of
memory addrasses, increments addresses in response
o requests and outputs in accordance with the GA-L
timing.
In the DS&-1, two GA-TIs are needed for each GA- to
covar 16 channels.
B Caution
Both the GA and GA-TT use 80-pin flat packages.
Use caution in repair and replacement,

A FDD (MD350) is used to READ/WRITE sound
parameter data on an FD (3.5-inch FLOPPY DISK).
The basic mechanical movement in the FDOD is that
whan the DISK rotates the HEAD moves in the radial
direction. It is made up ot a great many mechanical
parts.

Special jigs developed by the manufacturer are needed
for repair and adjustmant, so repair by anyone other
than the manufacturer is Impossible. Conssquently,
complete units must be replaced.

Judge whether an FDD is malfunctioning by swapping
FDDs,




4. CPU 1 MEMORY MAP

0000H |
EP-ROM 27256 (BANK n:r} ‘ EP-ROM 27256 (BANK 1)
{KLA-THO 1C13) [BLMA TED BCEE)
8000H
EP-ROM 2754 BANK 0 AND BANK 1 OF 27256 IS SWITCHED
(KLM-7A0 I612) EACH OTHER BY HC74 ADDRESSED AT CSDOH.
ADDOH +— =1 DO20H
AAM 4354 GATE ARRAY 11 (1)
LT K1 TELAETED IT4)
COOOH ———  DO40H
81552 QATE ARRAY 11 (2)
(KL 1697 (oL L D )
CABOH = DOGOH
#255-2 GATE ARAAY I
| |¥L a1 AMLAE TR RE11)
CROOH | = DOSOH
BANK SWITCH PORT HC74 GATE ARRAY 11 (1)
IH,'J-'l-TBl:' AN (ELAETED K0 1T
DOOOH DOAOH | =
82053 (1) GATE ARRAY [T (2)
-:HI_M fEIGA) [l B el W
DOD4H | — DOCOH |
82053 (2) DMA AAM LOW BYTE READ PORT HC374
(KLI-TIR G2 (RLAA VRS )
000IH =1 T e = =
82053 (3) DMA RAM HIGH BYTE HEAIJ PORT HC374
(KLBA BT 15D (LA TAS W3
DOOCH — D400H - -
53 (4) CPU I—-CPU T PORT HC374
IKLM TAT 168 [LAN5 Bl T
DO10H | DBOOH
82C53 (5) CPU II—CPU 1 PORT HC374
(KLW-THZ ICT) LR 00 1026)
DO14H DCOOH
82053 () FDC :PD765A
|ELR-TaE II:FI._I (WE LA TR 0EY
oigH I
DMA RAM LOW BYTE WRITE PORT HC374 EDOOH RAM 4364
{KLMTER WE2E) FFFFH {¥ - TR )
POACH === R Bt i
DMA RAM HIGH BYTE WHHE F[FFIT HE374
MLI-TER 1523
ECPU1 PROGRAM ROM MAP
27256 BANK 0 - 27256 BANK 1
nooo CPU IfF CPUIF 0000 CPU I/F CPUIF
0520 TG JUMP TABLE 0520 TG TG
! TGJUMP
“5;’0 DMA ADDRESS SET 1920 DOS + FDD UTILITY FDOS
05D0 HARMONICS TABLES HTBL 3830 MIDI EX EX
0es0 EDITOR MAIN & SUB MAIN 45B5 NOT USED (4BH)
4600 TEST MODE TESTMODE
7FFF
| 4BED EDITOR SUB suB
= (SUB1+ SUBZ2 + SUB3 +SUB4)
2764 7FFF
8000 | BANK CHANGE ROUTINES BNKSW
8053 | VERSION No. DISPLAY ver
BO70 | EDITOR UTILITIES EDUTL
9FFF

a3




mDSS-1 SOFTWARE

DOCUMENT

CPU-1 MEMORY MAP AND COMMON USE

WORKING AREA

WARAM MEMORY MAP

B VCF VCA EF SELECT

ADDRESS CONTENTS
AQDOH - ATFFH TG Controlier Work Area
A20OH - AfaFH FDOS Work Area
ATS0H - ATEFH FO Liilivy Work Arca
ATTOH - ATEFH CPUA Initlal Work Area
CPU1=—=CPL1-2 Inlartace Work Area
| ATFOH - ATFFH FDD Tost Work Arca
| ABOOH - ASOFH FROS Work Arca
ARIOH - BABFH Program Parameler
| BAADH- BEFFH Comman Liga Work Araa
BCOOH- COFFH Editar Work Area (1)
EDOOH - FEUFH Mulli Sound Parameter
FEDOH - FEOFH MID] Exclusive Heceve Work Arca
FE10H - FGEFH Editor Wark Araa (2)
FEFOH - FAEFH FD Data Buller
FAFOH - FCEFH Editor Work Aren (3)
FCFOM- FFEFH Slack Aren
FFFOH - FFFFH Spare
EWCPU2 ROM MAP
CO00H CODOH
INTERNAL INITIAL
REGISTER
PORT C100H
O01FH KEY
"“-.,____h CaooH
1] e e VCFA
M COOOH
DOFFH (~— AD
S L D30OH —
100H —— T DATA
hit 0~3 E0OOH
ODL CONTROL KEY
bit 47
DAC O-3 E300H —
0200H b
DAC 411 FOOOH
300H o]
CPU1 LD FS00H
Efr‘l‘ﬁl‘[
\\ FFFF
4000H B
KBD1
HC133 1C6
A00BH
KBDZ
HC133 ICT
400FH |=—
e
80D0H Sl
RAM
BK IC14
9FFFH =
~
COOOH i
EF ROM
16K IC15
EFFFH '—

34

]

—

PORT 2

e S = L . T — B — ) )
PR s YL e L e - s Sy — [T 1

aa o o 86 8 a o = o

e — IO —  — I — |

P — I — R — T —

- ek O =k O =k B

VCF FC 1-8

VCA 1-8

DDL1 MOD CV

DOL2 mOoD CV

NOP

SAMPL START TRG CV
NOISE

RESONANCE

LEVEL 2

LEVEL 1

M AD SELECT .
N bt
T 6 § 4

PORT &
0017H

=

e B T — T — T — I — |

AD SELECT
BENDER

MG

TUNE

DATA ENTRY A
DATA ENTRY B
NOP

AFTER TOUCH
INPUT SIG LEVEL

P N I RO G
— T ek D ek O = O

SERIAL CLK
SERIAL DATA
SERIAL EQ) 5TH
SERIAL DDL 1

VCF MODE {24dbf12dn)

SERIAL LEVEL 5TB

B DAC bit 0~ etc.

bit

76 543 2110

0100H

. DDL MUTE
= DEL1 TIME 5T8

DAC bit 0~ 3

DDL2 LEVEL STB
0oLz TIME STB




5. TEST program Explanation

WOUTLINE OF DSS-1 INTERNAL INSPECTION MODE

The Inspection program given below is stored in the
DSS-1 systerm ROM. When the power switch is switched
from OFF to OM while pressing both the DATA ENTRY A
section UP and DOWN keys (& V) simultanegusly, the
TEST MODE is activated. In this mode, the system runs
in the following sequence, and inspection is carried out.

Soltware: version indication and date indication
FOD function test

WaHAM R3]

Parnet switch confirmation

It is convenient for one FD to be set aside to be used ex-
clusively tor FDD tests,

{(Caution) For FDD tests, use ene that has already been
formatted. Also, when an FDD test is run, all of the dala
are erased,

Mote 1

After entering "SYSTEM MODE", everything is in
normal status except for the following conditions:
MASTER TUNE, PITCH BENDER, AUTO BEND, and PITCH
MODULATION are inellactive

YOICE NO. data are output to MIDI-OUT,

VINCE NO. is indicated on LED in PLAY MODE,

Note 2, MIDI

MIDI is "90", "3C" and “40" note-on data signals.
Every time the voica changes from 1 to B, conversion
to the following data is parformed (the lower 4 digits of
the status change).

1 VOICE 90, 36, 40
2V0ICE | 91,30, 40
3 VOICE 92, 3C, 40
4 VOICE 93, 3C, 40
B VOICE 84, 3C, 40
~ BVOICE | 959C40
7 VOICE o, 3¢, 40
T BVOGE | a7. 3g, A0




ETEST PROGRAM CHART

[++* KoRG DSS1 =
SAMPLING SYNTHESIZER

ey

"** TEST MODE *=*
Wer, nn "BE. a0

l

“++ TEST MODE "™
FOHO TESTY (v/n)

|

s =

":{.’ 2l B —
LY TEET hmE e

SAVE TEST DATAT (y/n) |

= __ﬁ.ﬁﬂnf_u H':l

'lnts

"_ =+~ TEST MODE ***

FOO TESTING

| FDD TEST RESULT
e
FoD GOOD! DRIVE NOT READY!
FOD TEST? (yfn) | FDD TEST? {yin)
|_ YEE | et l
SAEREL> UNFORMATED
o FO0 TEST? (y/n)
| PROTECTED! (HARD)
e || R
ane of Mese - |
i WRITE ERROR (n-nH-n) |
will be shown. D0 TEST? yin) !

|
| READ ERROR {r-nnHen)
FDD TEST? {yin)
I A=

FOO TEST? {yin}

ot
S

=== TEST MODE *** |
WRAM CHECK ON 00 |

:

wite data: 000K o all RAMS

— /
2t
= NI T
<. e read conecly? >
e
1

** TEST MODE ***
WHAM CHEGK [ 00

'

| +*= TEST MODE ***
WRAM GHECK ON FF

l

<‘H‘me data: FFFH 1o al Mm@
—
el [T ST

]

> TEST MODE ="
ERROR LOW, 0000nmmn

" TEST MODE *°°
ERROA HIGH: nannnnnn

=<7 __ane read corectly? _———

vEs
1

L]

=7* TEST MOOE ="~
WRAM CHECK 0K FF

L

SEEX ERROR (n-nnH-n) | |

e YER
< RSN

it

“** TERT MODE *=*
WRAM CHECK? [y/m)

!

*** TEST MODE """
PRESS DEL/CANGEL SW

}

e

[ |
'i:q_‘_ pressed [he :;f:ll:h"_F__,:ﬂ-'—-‘

1
Froblem is in this switch in case
nathing is changed on display,

a




WTEST MODE EXPLANATION

1

. Turn power ON (of course while simultanecusly
pressing section A data entry switches == == ) and
select the DSS-1 internal inspection mode.

Note:
If this indication appears, you can assume that CPU
1 and the LCD are operating normally.

2.

One to two seconds later an indication that the test
mode has bean enlerad appears. Tha intarnal ROM
varsion Mo. and the creation data are indicated
simultaneously,

MNote:

If thera are problems on the TG circuil board, the
systam does not proceed to the TEST MODE indica-

tion.

3. Use the cursor (Y/N) to select whether or not the

floppy disk drive Is to be Inspected. It NO, proceed
to step 12,

4. Cursor {Y/N) key judgment

5. Insert a previously formatted medium and ask the

system whether it is all right to write in (sava) lesl
data for that medium. This is also selected by the
cursor (Y/MN).

. Cursor (Y/N) key judgement

7. Save test data for the medium (while writing in).

9. Errars: “refer ta S-1"

10. From the resulls of reading and writing the test data

far the medium, an indication that the FDD is normal

is given. Asks whether it is necessary to try one
more time.

E'‘S-1”" FDD ERROR MESSAGES

12.

13

14.

18.

21.

24,

26.

. Cursor (YIN) key judgment

Asks whether to perform a TG (KLM-782) WAVE
HAM chack,

Cursor (Y/N) key judgment

The data 0000 0000 Q000B are written in to the
12-bit WAVE RAM on tha TG circuit board 1 bit al a
time; it the writing can be done until the last ad-
dress, the fact that they are 0000 0000 0DOOB is
read in.

The data 1111 1111 11118 are written in 1o the
12-bit WAVE RAM on the TG clrcult board 1 bit at a
time; if the writing is completed 1o the |ast address,
then the fact that they are 1111 1111 1111B is read
in.

Each writefread oparation is performed, and the fact
that the WAVE RAM |s normal Is Indicated.

. Check whether or not the "DEL/CANCEL" works,

If it doesn’t work when pressed (system does
not proceed to the next step) then the switch is bad,

Simillarly, check whether the “"COMPARE" switch
works.

The checks in the internal inspection mode shall ba
passed.

. W=HAM error; refer to “5-2".

91 | DRIVE NOT READY! There is no disk in the drive, or it is nat in securely.

92 | UNFORMATED! The disk is not farmattad.

G PROTECTED! (H ARD}I gr;’tiﬁ!}p:f}tem is in sffact. The disk tab is in the write in pravent fl
9-4 | WRITE ERROR (C]—TJ[JH-CJ)! | A write-in error has oceurred in the (C-CICIH-CI) section.
8-5 | READ ERROR (CJ—[JCIH-CI)! | A read-in error has occurred in the (O-OJOH-O) section.
96 | SEEK ERROR (CO—J CIH-00)! | ;Ecilaant! movement error has occurred in the (- O0CH-C)

Note: (M_OJOH-0O) = (D_H.[_.,]H'l?']l

= Physical sactor number (1 1o &)

[ Y Oylinder address (00 to 4F)
—= Head number {0 or 1)

a7




W'$-2” WeRAM DATA ERROR INDIGATIONS |

* The IC number iz classifiad a2 low or high (We=RAM on TG ® Assume that 00H (0000 0000 0000B) has been written in the I
circuit board) WeRAM, and that one of the bits is no good, i
|
LOW = IC25  HIGH = IC29 Fig. 1 - |
IC26 IC30 *** TEST MODE *** |
1C27 1C31 '
ic28 IC32 ERROR LOW 0000 011 |
IC33 e —+ |
IC34 It the indication In Fig. 1 ap- P \ |
IC35 pears, then one of the Jow I0s, |29 .
IC36 IG26 or IC27 (25 1o 28 are al o i ‘
low) 15 no good.
Fig. 2

- **+ TEST MODE *** |
~ ERROR High 0110 0100

Should the indication in Fig. 2 L

|
| |
16 20 \
IC 30
Ican
‘ — IC a2

appear, then IC31, 1034 or 135
{among 1G5 29 to 36) Is bad,

1C 33
12 34
IC 35
—C-3a

B EXPLANATION OF VOICE NO. INDICATIONS

e =
—_—

When the system is rising in TEST MODE, the VOICE {Set MIDI PGM CHANGE MODE 10 "OFF" or "MODE
number is indicated on the LCD in "PLAY MODE". 37 |

Example: When the VOICE Mo. is "1" gict:git?o:r? ;::I‘It gdg ':.:' g the-aecang, digiaRiog 0 0 ‘

SYSA PO1: TESTA |
VOICE No. 1 |

The YOICE numbers are 1 to 8. Every time the first gaie !
turns ON, the indication changes.

+ When this function is being used, make sure that |

system loading is not done by program change by the
MIDI.

| 3




10. MAIN CIRCUIT EXPLANATION

1. KLM-780

The CPU employs an BOB5A-2 (IC21) 8-bit micro-
computer; the system clock is 10 MHz. The clock output
is frequency divided by about 2 to give an output fre-
quency of about 5 MHz and input to the counter timer in-
put terminal of 8155 (IC17). A 1.14 kHz rectangular
waveform Is output from B1585 TIMER OUT (PIN 6}, so
that interrupt processing is performed for musical scale
data sets for 8 voices, BEND processing, LFO period
etc. (Processing is done 8 times per period.)

The EPROM consists of two 32 KB |Cs (IG18 and 1C18)
and one 8 KB IC (IC12). The CPU memory space is a
maximum of 64 KB, so the HC74 (IC30) conirols
changeover between the two 32 KB EPROMs (IC18,
IC19).

Two B8 KB RAMs (IC11 and I1C13) are used. These are
usad for program parameter storage and working, and
for multlsound parameter storage and working.

An 81565 (IC17) and 8255 (IC14) are used for VQ. The
funclions of the ports are as follows.

PORT C1 Input signal GAIN, ATT control clock
output

PORT C2 Input signal GAIN, strobe output

PORT C3 TG A/D MODE SELECT signal output

PORT C4 PCM DATA TRHANSFER MODE output
(CPU 1 — DRAM)

PORT C5 PCM DATA TRANSFER MODE output
(CPU 1 — DRAM)

PORT Cs TG RESET

PORT C7 Mot used

L5139 (IC28) and L3138 (1C15) respectively have address
decoder functions. 1C28 uses the two high-order address
bits A14 and A15, and selacts tha ROM and RAM chips,
1C15 similarly uses the 3 bits A10 to A12, and outputs the
chipselection Y0 to Y7 for other chips.

Tha interface with TG (KLM-782) consists of 1C8 (LS245),
ICa (LS367) and IC10 (LS367).

IC25 (LS374) and IC26 (LS374) from a D TYPE FLIP-
FLOP, configuring 2 complete Input/output systems to

mB155 the interface circult with CPU 2 (KLM-781). In addition,
PGHT Aﬂ - n?’ LoD EDﬂim[ data inpu‘fﬂuiput po” ECEE [LS?"H per rﬂrr“E GPU |nl3frupt control.
PORT BO~B7  Panel LED control signal output Since the FDD cannot be connected directly to the CPU
PORT C0O~C2 LCD control address output
PORT C3~CE  FDC | &i bus, an FDC (FLOFPY DRIVE CONTROLLER) Is
™ eonirol signal autput necessary. In the KLM-780 circult diagram, IC6 (uPD765A)
corresponds to the . Also, data read out from the dis
ma255 d the FDC. Also, dat d out fi the disk
: include both CLOCK and DATA which must ba separated.
PORT A0~ A7  Panel switch DATA INPUT PORT DATA SEPARATOR IC7 (SED3420C) Is used for this pur-
PORT BO~B3 Panel switch scan OUT PORT
PORT B4A—-B7 TG WAVEFORM RESOLUTION fiisc
PORT CO Input signal GAIN, ATT control data The principal functions are as follows. (The FDD control
output signal output by the FDC is dafined as OUT.)
nnector : IN or A 2
ﬁ'; g Signal name ouT Function
] INDEX IN Dutputs 1 pulse every rotation of the FOD
10 DRIVE SELECT ﬂ ouT "L active when head is acoessed.
12 i DRIVE SELECT 1 ouT Not used (only for capying)
16 MOTOR ON ouT When “L", motor rotates
18 DIRECTION IN OUT | *L": Head moves from outside toward center of disk.
20 STEP ouT “L" pulse for head mavement
Whnen changes from “H™ to "L", datz can be written in. This signal is on-
22 WRITE DATA | OUT | iy effective when WRITE GATE ks "L".
When “H", READ DATA Is effective.
24 WRITE GATE ouT When “L", WRITE DATA i5 effective. W
L™ (TRACK 00) when head is I outermost track, otherwise “H'". (used
26 TRACK 00 IN 1o delect head postion when power Is tumed ON),
Judges FO WRITE PROTECT.
28 WRITE PROTECT IN "H'"* WRITE PROTECT s released and wiite-in becomes possible.
“L": WRITE PROTECT Is effective, and write-in is prevented.
30 READ DATA IN FD DATA read-in.
32 SIDE SELECT OUT | "W SIDED "L SIDE 1
“L"™ f disk is inserted and rotates normally when power is tumed ON,
34 READY IN otherwise, “H"




2. KLM-781

KLM-781 is a CPU2 board.

The CPUZ is B bit Microcomputer HDE3B03X (IC11) and
sach port function is as follows.

Additionally Program ROM (IC15) is 18K byts, Work
RAM (IC14) is 8K byte.

WCPU2 PORT FUNCTION

Port P20 CV, S/H Channel control Output Port
Port P21 CV, SfH Channel control Output Port
Port P22 GV, S/H Channel contral Cutput Port
Port P23 MIDI IN

Port P24 MIDI QUT

Port P25 CV, S/H INHIBIT 0 - 2 Output Port
Port P26 GV, S/H INHIBIT 0 - 2 Output Port
Port P27 CV, SH INHIBIT 0 - 2 Output Port

Mote: |

INHIBITO ~ VCF 0-7
INHIBIT1 ~ VCAO-7
INHIBIT 20 DDL1 CV

21 CCL2 OV

22 NOP

23 SAMPLE START

24 NOISE

2.5 RESONANCE

26 LEVEL 2

57 LEVEL 1

n |
3. KLM-782

Part P54  PROGRAM UP (by FOOT SW) Input Port
Port P55 DAMPER (by FOOT SW) Input Port

Port PBO A/D Input Channel control Output

Fort P61 A/D Input Channel control Output

Port P62 A/D Input Channel control Output

Port P63 VCF MODE (24dB/OCT, 12dB/OCT switch)
Port P64 SERIAL CONTROL CLOCK

Port P85 SERIAL CONTROL DATA

Port P66 EQ, DDL1 LEVEL STB

Port P67 DDL2 INPUT SELECT

By Keyboard Scan, lower address (AD - AD) 4 bil is
latched at IC9 (HC77), and is decoded at IC6, C7
(HC138) and Is output to Keyboard Matrix, IC6 |5 to oul-
put address for the first contact, and 1G7 |5 to output acd-
dress for the second conlact.

Keyboard data, such as Note Data, key Velocity Data are
read to CPU2 after through Octal Buffer HC240 (IC5).
CV for VOFIA (KLM-783) latches Data Bus DO - D7 at 1012
(4 bit) and IC13 (8 bit) to control 12 bil DAC BA9221(1C16).
Also. Reference valtage (15V) at DAG is generated at
OF AMP 45588 (IC19).

Analog voltage of Slide VRs on the panel goes through
Multiplexer 4051 (IC 3) and is converted A/D by CPU2.
IC4 Is two-way Data Bus Buffer IC and constructs Interface
Circuil with CPU1.

KLM-782 is combined with the SAMPLE AND HOLD
(S/H) circuit board KLM-1061 to form the DSS-1 TONE
GENERATOR (TG) section. The block configuration is
as shown in Fig. 1.

MOUTLINE OF FUNCTIONS

1. Creatlon of DMA request clock in accordance with
command from CPU 1,
ICs1,2,3,6 7andBare CMOS pragrammable inter-
val timers which have 3 independent 16-bil counters
inside one chip. In combination with the custom gals
array «PDB5011C-023 (GA-IM) (IC4, 3) pradivider,
they form a 19-bit divider. The mastsr clock Is 32
MHz. TO to T17, which are produced from it, are rac-
tangular waveforms with approximately 50% duty
cycles. The frequencies of TO 1o T15 vary from B4 Hz
to 64 kHz depending on conditions and determine the
musical intervals,
T16 is the ADC system clock with a frequency of
about 500 kHz. T17 Is a clock with a frequency of
aboutl 31 kHz for refreshing DRAM.
TO and T1 are the EOC of ADC respectively. In com-
bination with CPU WRITE (¥7), CPU READ (Y14)
and the logic formed by 1C59, ICB0, IGE1 and o6z,
become DREQD and DREQ1 signals only when
seleclted.
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2, Producing timing and addresses for the DRAM
(256 K bits = 12)
The above clocks TO to T15 are input from the GA-I
DMA  requesl clock inpul terminals DREQOD to
DREQHS,
A 16-channel DMA reguest received by GA-I is en-
coded by addresses used 1o specify 3 channels (CHO
to CH2) and three GAI chip select signals.
Channels 0 to 7 are processed by CSL1 and chan-
nels Bto 15 by CSL2. C5L3 uses the IC15 NAND as
the ROW address for refreshing. GA-Tl processing is
done by oulputting an acknowledgment (ACK) cor-
responding to the DREQ channel on GA-1 timing,
specilying the address in memory by address Infor-
mation, and incrementing the address (DMA AD-
DARESS CONTROL).

3. Transfer of PCM DATA read out by the DMA from
the DRAM to CPU 1
PCM data are |latched from CPU 1 to the DRAM by
the respective interface circults listed below, then
connected to the data bus,
To the DAC, among the 12 bits from SDO to SD11 the
low-order & bits from SDO to SD5 pass through the
logle HC 08 (IC17 and IC18) for resolution to be
latched, then are connected to the 12-hit DAC
BAO221 (IC37).
D/A resolution s for the purpose of controlling the
resclution of the reproduced sound and is controlled
by CPU 1 {pansl switch parameter 16).

4. KLM-783

4. SAMPLE AND HOLD (S/H)
The DAC signal output type is converted from current
type to voltage type by OF AMP 5534 (1C38).
This output contains a mixture of 16 channals, so S/H
is performed for each channel by the ACK signal pro-
duced by GA-N, the high-speed analogue switches
(HC4068) of I1C41, 1C44, IC47 and IC50, and the
OF AMP,
Connectors CN49 and CNB50 can observe wave-
forms; S/H is performed again by KLM-1061 and
noise is removed (the CLOCKs ara T2 to T15 and
DR1).

5. Audio input slgnal control
Tha signal that is input for sampling from connactor
CN15 enters the filter circuit (pansl control by CPU 1)
with the GAIN and ATT determined by IC64,
This filter circuil is an LPF formed by operatlonal
amplifiers ICE7 and IC88; the frequency is 20 kHz.
IC87 and ICT0 form an absolute value cireuit the out-
put of which is read into CPU 2 as an LCD |evel
meter,
IC58 and 1C63 produce a trigger which starts sampl-
Ing. The transition from “H" to “L" Is observed at the
start of sampling by connector CN12A-8. While the
level is "H", GA-I D, to Dy DATA are not read into
GA—I1 (GH).
IC54, IC55, IC56 and IC57 form SAR (Successive Ap-
proximation Registers),

This circuit board consists of the DS5-1 VCF and VCA
sections, and equalizer and nolse generator sections. lts
outline is as follows,

The VCF/VCA clrcuit employs 8 custom IC
NJM2089BDs (IC101 to ICBO1) and operates upon
recelving control voltage (CV) from CPU 2 (KLM-781).
ICM5201 (IC102 to ICBO2) selects the VCF output format
with software, selects 12 dB/OCT or 24 dB/OCT and in-
puts VCF output to the 2069 VCA INPUT tarminal,
Voice processing of the MULTIPLEX CVs from CPU 2 is
performed by the following respective exclusive multi-
plaxars:

VCF:
ICS (4051) output voltage =5Y; IC5 and IC6 (M5224)
form the S/H.

9. KLM-786

VCA:
ICB (4051) output voltage 0 to 10V, IC3 and 1C4 (M5224)
form the S/H.

BNOISE, RESONANCE

0SC MIX RATIO and sa on for the other CVs: IC7 (4051)
cutput voltage 0 to 10V; IC1 and IC2 {(M5224) form the
S/H.

Tha VCA output for each voice is mixed by a mixer cir-
cuit (IC15), enters the squalizer TC3156P (IC16) con-
trolled by CPU 2; then equalizing processing is per-
fﬁgﬂ&d and the result is output from OP AMP 4558
{(IC14).

The noise generator is formed by transistor 2502785
selected and OF AMP 4558 (IC12). The noise VCA cor-
rasponds fo fransistors 01 and Q2, and operational
amplifier 4558 (1C13).

This circuit board, which forms the power supply circuit,
consists of the following.

1. Regulators 7805 (IC1) and 7905 (IC2)
. this is & +5V power supply used principally
for VCFA and DDL.

2; Flegulaturs 7812 (IC3) and 7912 (IC4)
a4 this is a +12V power supply used mainly
for the oparational amplitiers.

3. Regulators 7812 (IC5)

this Is a +12V power supply used lor the
FDD motor.

4. Power transistor 25B533 (Q1)

this is a +5V 2.5A powsr supply used for
the digital systam.
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WSEMI-FIXED RESISTOR LOCATION DIAGRAM

GHD Frequency Osslliosco
| / Counter ,/ P
TP-AB© O TP-OLK
@ v
2lo (FEEDBAGK ADJ)
@ & | TREAP ® vz
VR3 (CENTER ADJ)

(CLOCK ADJ)
DIGITAL DELAY BOARD KLM-1050

IC58 IC60 ICE1 IC62  |C63

diajifind

Mscilloscops
(D VR1 (+5V ADJ} @ \.
VM ™3
TP (GND)
9 DAM.
1
TPZ RED 5
P4
POWER SUPPLY BOARD (GND)
KLM-786
DM,
’;/ \
o1\ | KLM-762
o
P2
(GND)
@_._,_...-—--EFU DAC ADJ
VRt
KLM-781
VCF fo LEVEL
ADJ VCF lo LEVEL ADJ
Fi
0SC1 LEVEL ADJ s s
VCF RESONANCE ADJ ‘gj‘” ¥R102 ”"‘g’ VRZ01 202 203
@ @
NOISE LEVEL ADJ i 2s
VRiDd VAT @ =——— (scllloscope
GNP
&
VR It 15 (7 pV
s
0562 LEVEL ADJ
@ v
VDICEE VDICET VOICES VOICES VOICES VOICE3
REIR® R AR PROAR® R B il
VASD1 802 803 VATD1 702 703 VREO1 602 603 VASO1502 503 401 402 403 30 202 &
@ AR ® R @ R @ R @ R ®
A04 805 704 705 f04 B05 504 505 408 405 04 306 303
KLM-1049

VCF-A BOARD KLM-787
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11. CHECK AND ADJUSTMENT PROCEDURE

W CAUTION

1. This product has been throughly adjusted at the fac-
tory before shipment. Therefore never turn any Semi-
Fixed VHs other than those required for repair. When
adjust Semi Fixed VRs, please refer to Semi-Fixad
VAR Localion Diagram.

2. After turning on Power, wait at leasl 15 minules
hefare beginning test and adjustment.
Necessary equipments for the procedure are as
follows,
{11 Oscilloscope (2) Digital Violt Meter (DVM) 8 Fre-
guency Counter (4: Nolse Meter

® Power 5Supply Voltage Check and Adjustment
(KLM-786)

1. Connact a Digital Voltmeter (DVM) to Connector Ch4
1 pin (red wire) of KLM-786. (GND to GND on the
board)

2. Conflrm if tha DVM valua is within + 5V +£0.2V

3, Adjust VA il necessary,

hote: e

ole:
As other Power Supplies + 5Y, + 12V are produced
by three terminal regulatlors, adjustment is not
necessary,

Deviation of the regulator is less than 20%.

|
@ DAC Power Supply Check and Adjustmant
(KLM-781)

1. Connect a DVM to IC18 1 pin of CPUZ board
KLM-781. (GND to GND of tha board)

2. Canfirm if the DVM value is within +5V £0.2V.
3. Adjust VR1 if necessary.
@ TG Board A/D Check and Adjustment (KLM-782)

1. Connect an oscilloscopa (BC, 2Vidiv, Spsec/div) io
TP3. (GND to TP4)

Mote:
Probe is 10 : 1.

2. Press 8ample Key. LED is iit and Display shows as
Fig. 1.

Fig- 1| «xx SAMP| E MODE ***
SELECT S.Frq = 32KHZ

3. Press Enter Key

Fig. 2

SELECT TOTAL TIME
4.0 or 8.0 (sec)

4. Press Enter Kay

"% ["F{ SMPL-NO. MEN DIV |
01 01 |

5. Press No. 2 Kay

94 [ ATTN=00dB GAIN-00dB

6. Confirm waveform of Fig. 5

7. Adjust VR 1 if necessary.

Fig. & . [T |

T

- G0aD
| Mot synchronized with trig
ger of the osciloseope,

Fig. & I [ ]

, [ | nO Goon

& Synchronized with trigger of
the oscilloscope. Pulsewave-
form from “H" to "L" is
observed,

Fig. 7 ]_' ] |

NO GAOD

— T - Synechromized with trigger af
| S 3 - the pscilloscape. Pulsewave-

L | | 3 form from "L to “H" is

abserved.

Note: |
Though it may be difficult, you can get it by ad-
Justing TIME/div value of the oscllloscope within

| 20usec. - 2us8C,
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WTEST DATA DISK

For testing DSS-1, load test data from this disk at first
and make it according 1o follewing procdure. When data
is loaded, display shows as Fig. 8.

WPROCEDURE 1.

Fig. B

F1 SYS: A Completed
Select (1-9):

1. Press System Sw. (LED becomes Iit) to call tesl pro-
gram. Display shows as Fig. 8.

Fig. 9

SYSA P01: VCA1-R1
VOICE No.1

Now il s in 056 1 Level Check Mota

® OSC 1 Level Check and Adjustment (KLM-783)

1. Connect an oscilloscope (DC, 0.1Vidiv., 0.5mS/div) 1o
TP2 (IC15 7 pin). (GND to TP1)

Note:
While checking KLM-783, connect an oscilloscopa
as above unless specified.

2. Play C4 kay to confirm waveform of Fig. 10.

B PROCEDURE 2.

3. Adjust VR101 if necessary.

4. Repeat above 2), 3) to check Voice 2 — Volce 8 and
adjust VR201 — VRBO01 If necessary.

5. Among the B voices, differance of Max. and Min.
value must be less than 40mVyp-p.

Press up key (A) of Dala Entry to advance program
number. Display shows as Fig. 11.

SYSA P02: VCA2-RS
VOICE No.1

Now it is in 050G 2 Level Check Mode

Fig. 11

@ OSC 2 Level Check and Adjustment (KLM-783})

1. Play C4 key to confirm waveform of Fig. 12 (Fig. 10}

44

2. Adjust VR105 if necessary.

3. Repeat above 1, 2 to check Voice 2 — Volce B and
adjust VR205 — VRBOS if necessary,

4. Among the 8 voices, difference batween Max. and
Min. value must be less than 40mVp-p.




W PROCEDURE 3

Prass Up Key (A) of Dala Eniry to advance program
number. Display shows as Fig. 13.

Fig. 13

SYSA P03: VCFO-R3
VOICE No.1

Mow it Is In VCF to Check Mode

® VCF fo level check and Adjustment (KLM-783)
1. Play C4 key and confirm waveform of Fig. 14 (Voice

1)

Fig. 14

0.4 - 045V

2. Adjust VR103 il necessary.

3. Repeat above 1, 2 1o check Voice 2 — Voice 8 and
adjust VA203 - VRBOA if necessary.

mPROCEDURE 4

Note:

The point of the widest amplitude of the wavefarm is
for adjustment. Howeavar as the point of sach voice
ig nat completely same, select one point of a voice

8s a standard adjusting point and adjust other 7
voices with it.

4. Among the B voices, difference between Max. and
Min. valua must be less than 40mVp-p.

5. Play C6 key to confirm If level is as Fig. 14 (Voice 1).
(Fraquency is about 4 times as much)

6. Adjust VR102 if necessary.

7. Repeal above 5, 6 to check Voice 2 — Voice B and
adjust VR202 — VRBOZ if necessary,

B. Among the B voices, difference between Max, and

Min. value must ba lass than 40mVp-p.

Press Up Key (&) of Data Eniry to advance Program
Number. Display shows as Fig. 15.

SYSA P04: RESO-R4
VOICE No.1

Now it 15 in Resonance Check Maode.,

Fig. 15

® Resonance Check and Adjustment (KLM-783)

1. Play C4 key to confirm waveform as Fig. 16 (Voice 1)

Fig. 16 = |

OC, 0. 1V/diy,
Tm&idiv

2. Confirm if the value of the envelope of rasonance
oscillation waveform is 2mS. Adjust VR104 |f
NeCe3sary.

3. Repeat abova 1, 2 to check Voice 2 — Voice B, Ad-
just VR204 — VRE04 if necessary.

4. Also confirm if there is no irregular oscillation in each

yoice,
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W PROCEDURE 5

Press Up Key (4A) of Data Entry to advance Program
Mumber. Display shows as Fig. 17.

SYSA PO5; NOISE
VEEE No.1

MNewe i {5 in Molse Level Check Mode.

Fig. 17

® Noise Level Check and Adjustment (KLM-783)

1. Connect a Noise Meter (1HF-A, —10dBm) to TP1.
(GND 10 TP2)

M PROCEDURE 6

2. Play any single key to contirm If the meter value is
—15dBm,

3. Adjust VR if necessary.

Fress Up Key (&) of Data Entry to advance Program
Mumber. Display shows as Fig. 19

Fig. 19

SYSA P06: Offset
VOICE No.1

Mo 1t 18 i DG Ditset Check

& DC Offset Check (KLM-783)
1. Setting of the oscllloscope Is DC, 5mV/idiv, 10mS/div.

2, PIEY GEr D_E, Ez, F}l Gh A?, B:, Gi in order, and confirm
waveform of FIQ 20.

M PROCEDURE 7

Fig. 20

20mVp-p__

|
I
L
|
1

KEY-ON  KEY-OFF

Alteration of the signal at Kay ON/OFF must be |ess
than 20mV. (With new version, Semi-Fixed VRs for ad-
justing each voica will be added. VR106 — VRBOG)

Press Up Key (&) of Data Entry to advance Program
MNumber. Display shows as Fig. 21

Fig. 21

SYSA PO7: CENTER-1
VOICE No. 1

Mowe i is i DOL-1 Gheck Mode

Note:

There are two KLM-1050s for DDLs. Placed in the
left side of the panel is for DOL-1 and right side is for
DDL-2.

@ DDL-1 Clock Check and Adjustment (KLM-1050)

1, Connect a Frequency Counier to TP-CLK of
KLM-1050 fixed in the lefl side of the panel. (GND to
TP-AG).

2. Confirm if the value s 20.0kHz.

a6

3. Adjust VR3S if necessary.

4 Connect an oscilloscopa (DC, 0.2V/div, SmS/div) 1o
TP-EXP. (GND to TP-AG).

5. Play C4 kay lo confirm waveform of Fig. 22,

6. Adjust VR2 if necessary.

Fig. 22 = =

il

1 "';'-—_-..'
st
=

- ==
=] |
R

|
T
1

Mote:
Adjust lit line of the oscilloscope to the centar and
than play C4 key lo confirm center of amplitude of

the wavaeform is on the it line.




WPROCEDURE 8

Press Up key (&) to advance Program Number. Display
shows as Fig. 23,

Fig. 23

SYSA P08: DDL1-Sho
VOICE No.1

Mow it is in DOL-1 Short Delay Feedback Check Mode,

® DDL-1 Short Delay Feedback Check and Adjust-
ment

1. Connect an oscilloscope (DG, 0.2V/div, 50mS/div) to
TP-EXP. (GND to AG),

2. Play C4 key to confirm if the decay time of waveform
Is less than 250ms +50ms as Fig. 24,

Fig. 24

250ms = 50ms

J. Adjust VR1 If necessary,

MPROCEDURE 9

Press Up key (&) of Dala Entry to advance Program
Number, Display shows as Fig. 25.

’ Note:
Refer to Procedura 7 as evarything is quite sama
axcapt DDL-2 board (KLM-1050) being in the right

7928 [ SYSA P09: CENTER-2 | s s oy _
VOICE No.1 1
 MNotitIs In DDL-2 Check Mode.
EPROCEDURE 10

Fress Up kay (4) of Data Entry to advance Program
Mumber. Display shows as Fig. 28.

Fig. 26

SYSA P10: DDL2-Sho
VOICE No.1

Mew i is in DDL-2 Short Defay Feedback Check Mode,

WPROCEDURE 11

@ DOL-2 Short Delay Feedback Check Mode
(KLM-1050)

| Note:
Refer to Procedure 8 as everything is quite sama.

Prass Up key (&) of Data Entry to advance Program
Number. Display shows as Fig. 27.

Fig. 27

SYSA P11: DDL1-Lon
VOICE No.1

Mow 1t 15 in DDL-1 Long Detay Check Mode,

® DDL-1 Long Delay Check Mode (KLM-1050}

1. Play C5 key to confirm delay sound of line-out “L"
slarts to decay after about 2 sec. without oscillation,
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W PROCEDURE 12 |

Press Up key (A) of Data Entry to advance Program ® DDL-2 Long Delay Check Mode (KLM-1050)

Mumber. Display shows as Fig. 28.

1. As Procedurs 11, play C4 key to confirm if delay
sound of line-out "R" starts to decay after about 2

SYSA P12 DDL2-Lon sec. (Sound check ust by listening is enough.)
VOICE No.1

Mo 11 15w DDL-2 Long Delay Check Mode.

Fig. 28

WPROGEDURE 13

Press Up key (A) of Dala Entry to advance Program e Delay Time Mute Check Mode
Number. Display shows as Fig. 28.

1 Press Mode Sw. (Program/Parameter) and select
Fig. 29 [ 5 ﬁg?meter No. B1 {De_laleanaj. T
i . - lle pressing any single key, move Data Entry
SYSA P13: DDL MUT Slider randamly.
VOICE No.1 3 Confirm if Delay Time is changed following the
Slidar's mave, and if the mute |s on the sound when
the time |s changed.
4 Repeat above 1 - 3 lo chack DDL-2 with Parameter
Mumbear 92,

Mow It 15 in Delay Time Mute Check Modi

a8




12. REFERENCE DATA

REFERENCE DATA

Here we are introducing newly adopted parts for DSS-1 mainly. However, please nots, though they are same name,
such as CPUB0BS, processing speed of the one for DSS-1 is much faster than the one for POLY-800 and not compati-
ble each other. If misused, malfunction will happen. For those parts in replacing and ordering, please refer to our parts
list. They are listed separately with different code number.

1. PROGRAMMABLE FLOPPY DISK CONTROLLER »PD-765A

B PIN CONFIGURATION WBLOCK DIAGRAM
ot
RESETo —] 4 &0 F——o0 Voo (-6 Vo)
Allo-—o+ 7 39 |—=o HW/SEEK
WRo—- 3 a8 »0 LLT/DIA
Cia——ei 4 37 }——=o FLTRISTEP
Mo+ § 36 ——=o HOLD EIED-T@ DATA BUS [ AN C:}
e 36 |—o READY | BUFEER
0B,o= »f 7 34 ———o WPRT/2 SIDE
DByo=-=f g 33 t<——o FLT/TRKO
DB, 0= g 32— P80
DB, 0-—11p 31— ps1
OBy 0=—=114 30 |0 WDATA
on, os—-f {2 28 |—-o US0 -+ WELK
DB; o-—=f 13 28 |—o Us1 ———— WDATA
DAO o———f 44 27 |——o SIDE - WE
DACKo |15 26 o MFM SERIAL = P80
TCo— 15 25 |——o WE (::} INTERFACE e — T
INDEK G o} 17 oa o sYNC DRAQ-=-— CONTROLLER
INTos—11g 23 |~——o RDATA “’r‘f#__'_“_ -~ ROATA
i o—| 18 22 |- WINDOW READ/ WINDOW
GNDo—— Pl WA ——= SYNC
20 2 WCLK i nmm @
WR—=a conTROL
A— |DGIC ~—— READY
T— t eutT [T ::Egﬂ SIDE
RESET— PORT e FTrTRKO
{
gy DRIVE
INTERFACE | .
() cowroL. e
LER
P —= MF]
DUTPUT
We— (::'} PORT | ——RW/SEEK
GND—= ——=HOLD
—=SIDE
—=LCT/OIR
——-FLTRISTER
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B TERMINAL DESCRIPTION

uPD7265 terminal functions

Condition

Terminal :
name o Function when reset
Puts the FDG in idling condtion.
= Sals the drive interface outputs to “LOW™ except for P30, PS1 and WDATA
RESE1 | (undgtermined).
= [On the main system side, sets INT and DRO to "LOW™ and D8, to DB, in in-
put condition.
RD | Control signal for making the main system read out data from FOC to data bus.
WH | Cantrol signal for making the main system write data from data bus into FOC.
[ - | Makes RD and WR signals effective.
Signal for the purpose of selecling status regisier or data register Inside FUC
A,y through the address bus When 0 the status register s selected; when 1 the
data register is selecied
0B, - 08, 0 Data bus for 3 states in both directions !npﬁt
Signal 1o meques! data transfer in MA mode. A& pull-up resistor is required gx
DRO cept for the PD7RSAC-2. Low
DACK [ DMA cycle permission sigral
TC | Data transter completion indicalion signal. s
" | Signal o indicate that drive readMwte head has reached physical starting posi-
INDE fion of rack on medivm.
0 Signal 1o request the main system o parform processing of ransferred data
INT and execution results for main system. Low
Sinpgie-phase, TTL level clock; requires pull-up resistor. Standard floppy: 8
@ MHz; mini floppy: 4 MHz
Timing signal for data transterred during wiling. Must also be input during
WELK reading for subseguent usa. Please synchronize rise with rise of ¢. FM: 166, 2=
MPM: Bes,, (ch,; penod of < mput)
Signal which i formed by VFO circuit. Used 1o sampla ADATA cloek bit and
WINDOW | data bl Judgment as to whether clock bit or data bitis to be sampled is done
insids the FDC.
HOLD 0 Signal 1o set dive readfwrite head in load condition.
This signal becomes FLTR when AW is specified a5 RWW/SEEK signal; releases
FLTRISTEP 0 drive FAULT corefiion.
Whan SFEK ts specified as BW/SEEK signal, this becomes STEP, and a seek
pulse is generated.
| When RW is specified 25 AW/SEEK signal this becomes LCT and indicates that Low
the drive readfwiite head has sslected the 43qd or a subsequent cylinder. When
LCT/DIR 0 SEEK is specified as RVW/SEEK signal this becomes DIR and indicates the direc-
tion of the seek acion. When 01l & away from the center, when 1 1t is toward
the center,
0 Among the drive inferface signals, this identifies those which can also be used
RIWISEEK far read/write or for saek, When 0, indicates RW. when 1, indicates SEEK.
Veo = + 5V power supply
GND - Ground




CMOS DATA SEPARATOR SED 9420C

B BLOCK DIAGRAM

CONTROL
OFFSET

o i
&9
SYNCfield | DO =1 _ IPhase | Valtage Offset
n detection circuit 5 comparzior control woltans
gl | and charge scillarar fenaraton
| e ! =5 pump (VGO ciroult
| & M E‘;
2 | IE B ! l ( ) V..,
i Diglee F | 16MHz >— 8
RD DATA ()= phe-shol 18, |
cireult e e 4MHz >——
[y A 3 2
=
.'r;.: ulu
f"r 8T >—— Frequency
= iinviclar carcuit
& L Voo
= 2 2 ‘
=| =
BB EF S l
WN
_ ] e r lmer Ly cR
Freguenc FEED BACK| Switching timing Data utput Bt
08C1 (3 —{0-1- mvﬁm cI:chui'l detection circuit | WIND | circuil ey
{WN or WIND)
0Cs2 Inpul swilching
H 1 ‘ 1 S I L} 1 }
Y
S
BE 532 = E 2 =
== =205 in s B [=]
= w = = =
== = = L
I PIN CONFIGURATION
SED 9420C
{O— 10801 "-2.: Yoo i
O— zoscz zmmout —O
O— 30LK1 BTRBIN [—{
O amst2 210 |0
1 O—sw @ O
O—] B5THC 1 wok  —
(C— TRDDATA 18 TEST1 —O
O— swinoow 17 PRz -
(O 9DATA  IELPF  —ik
(C—{ 10 MAWFM 15 OFFSET |-
11 MINSTD 14 CONTROL |—-
(] 12 Vi 13 Vg —
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M EXPLANATION OF TERMINALS

E:Jrrnlnal L:::g"a' Function
1 0sC1 (1) Inversion amplfier gate input terminal for erystal oscillatar circuit
{#) Input terminal for 16 MHz external clock input,
2 0sC2 Inversion amplifier drain output termmanal for crystal oscillator cirouit,
Clock (4PD785 system) outpul terminal usad for FOG.
3 CLK1 = Bnch floppy: trequency | = & MH2
* Ginch floppy; frequency | = 4 MHz
A TESTZ* Test terminal (with pull-up reststor) for functien confirmation.
5 NG Not conngcied,
SYNG* Gontrol inpul signal from FDC for the purﬁu_sé ot detacting the GAP reglon and SYNG regian
6 YNG {with pull-up resistor).
7 RD DATA® Input terminal for read data signal trom floppy disk drve (FOO) (with pull-up resistor)
i WINDOW Output terminal for DATA WINDOW signal used to divide DATA signal into data pulse and clack pulse,
) Output terminal for data signal produced from RD DATA signal. Read into FOG together with WINDOW
9 DATA signal, then separaled into data pulse and clock pulse.
Terminal for switching between double density and single density recording format {wilh puall=uipy rasiston),
1] MEM/FM » Double density (MFM}: high level
= Single density (FM); fow level
Terminal for switching between Sinch foppy disk and 8-inch floppy disk (with pull-up resistor).
11 MIN/STD* = 5dnch floppy: high level
= B4inch floppy;: kow level
12 Viny Digital system ground terminal,
13 Vir Analogue system ground ferminal (VGO section ground.
14 CONTROL Input termingl for VEO (Voltags Controlled Oscillator) section control voltage.
i OFFSET Input terminal for applying offsel vollage for the pumpose of corecting the VCO section oscillaltion center
frequency (offset voitage is gensraled using extemal capaciy)
f Ténninal for connecting loop fiter in PLL system. Selected when frequency is pulled in follow ing sink Fiefl
W LPF1 detection,
i7 LPF2 Terminal for connecting loag fiter in PLL system; selected when reading|Dand data after fre quency is pulled in,
18 TEST1 Test terminal used for function checking. (normally nat connected).
Witz in clock for FOC (&PDTES system),
« Binch Tioppy/MAM: & = 148
19 WCLK » Binch floppy/PM - T = 2 28
» Snch Roppy/MFM- T = 2 x5
= Sanch foppy/FM 0 T = 4,5
0 CR C-R externally attached terminal used for timer circuit.
Ciock used for FOC (MBB&TT system, FDITIX system),
21 CLKZ « 8-inch fioppy: frequency | = 2 MHz
| « 5inch floppy: frequency f = 1 MHz
22 TRIG IN” Trigoer input terminal for timer circuit (with pull-up resistar).
23 ™ ouT Timer circuit cutpu! terminal (timer used to set head load Gme, motor stop time, ate.)
24 Voo +5V ling voltage terminal,
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DRAM M5MA4256L (256K x 1 hit)
M PIN CONFIGURATION

O A M5M4256L

ULt

® 6)

A, CAS A, W A A A A
AT TTa T T e [T TTre T 3T\
O EN I RN ‘r1|,1|1=3[|15”3

0 vy, D0 RAS A, V.
(BOTTOM VIEW)

M TC 9154 AP BLOCK DIAGRAM

TC9154AP

Q‘i‘l R-OUT,

5
[F %
Ll |
e . Tl
E@E -
A .*:}--15
& o T

[

oK
5
Laum




MTC 9153AP/TCO154AP EXPLANATION OF TERMINAL FUNCTIONS

Lu;rminnl Symbol Explanation of function Remarks
1 Vo Terminal for applying {—) power.
10 dB step attenuator output. Signal applied 1o IN is attenated from 0 1o — 60
2 L-DUT1 4B in seven 10 dB steps. Ledt/right symmalry
K| L-IN, 10 dB step aitenuator input.
4 A-GND AC ground terminal
b L-IN; 2 did step altenuator input,
6 L-OUT. 2 dB step attenuator oulput. Signal appiied to IN is altenuated from 010 8 dB In
. five 2 dB steps.
Strobe inpul termingl. Attenuation amount and channel selection signals taken
7 T in al DATA &nd CK terminals are latched by putting this terminal at “H'" level,
When “H" level is not appied o this terminal, the previous data remain as they
LU
i GRD Ground Termingl for only TC8154AP
0 K Clock inpul terminal. Clock input for purpose of taking data In from data tar-
minal
10 DATA Altenuation amount and channel selection data input temminal. Input as (K
signal consisting of 18 bits,
1" R-OUT 2 dB step attenuator oulpul. Signal applied to IN is attenuated from Oto 8 dB In
P five 2 db sleps
12 A-IN; 2 0B step allenuator inpul.
13 A-GND AC ground terminal,
14 R-IN, 10 dB step atienuator input,
15 R.OUT 10 dB step attenuator output. Signal appiied to IN s attenuated from @ to - 60
‘ dB in seven 10 dB sleps.
16 Voa

Terminal for applying (+) power.




EGA-1 TERMINAL DESCRIPTION

NO. nTME 10e) FUNCTION NO. zTME 1o FUNCTION
1 MCLKI I | Master clock 20MHz a1 N.C. N.L. |
z VoD +5V 42 VoD +EV
3 BND GND 1 BND GND
4 N.G. N.C. 4 SINBIT | | ZERO CROSS DETECTION
] N.C. N.C. a5 DT0E 0 | Data Input Enable il
§ RESET | | System Resst 4 DREQD || DMArequest
1'% REFE | | CONNECT to GND a7 DREQT | DMA request
B BATEH | | | impossible 1o write data while "H"| | 48 DREOZ | DMA roquest
9 N.C. N.G. 49 DREG3 | | | OMA recuest
_1F|] N.C. N.C. 50 DRED4 | DMA request
1 MPUE | | | Timing Clock T DREQS I | DMA request
12 c§ I | &l L, resd DO-D6 and 0T output 52 DRENG I | DMA request
13 ROWT | | | al°H, D7 output “L", DO-Distch | | 53 | DREDT | DMA request
1 0o I | DetaBis 54 DREQS | DMA request N
18 Dt | 1| | DataBus 55 DREQS | DMA request o |
18 ) I | Deta Bus 56 DREGTD | DMA request
17 03 || Data Bus 57 DREQ1 | DMA request
18 D4 I | pata Bus [ s DREQ12 | DMA request
19 D& I | Data Bus 59 DRED1 | DMA request
20 D7 0 | Data Bus 60 DREQ1A | DMA request
21 D6 I | Date Bus L [ et DREQ1S || DMA request
2 GND GND 62 GND GND )
23 VDD +5V 63 Voo +5V
24 N.C. N.C. B4 DREO16 I GND
25 C8L3 o GA-I Refresh 65 DREQYT | GND
26 £sL2 0 | Chip Select 5 DREQ18 | GND
27 ESL1 0 | Chip Seleel &7 DRED1S | | GHD
28 CHO O | Address to show DMA RequesicH | | &8 DREQZ0 | GHD = ]
29 CH1 0 | Address to show DMA RequestCH| | 53 DREQZ1 I | enp
0 | che 0 | Address to show DMA Request CH| | 70 | DREO22 | | | gwp
T RLEN 0 | Signal to generats CAR latchtiming) | 71 DREDZ3 I | enp
32 DWEN 0 | write enabls for DRAM 1 N.C. I | Nc
33 GND 0 GND 73 ROY | Expand cycle of reading/wriling
3 START 0 | Timing signal for GATE-ON 74 N.C. H.L.
% H.C. 0 | Ne 7 AD50 0 | Interval 50008 Bl
36 SHT 0 | Timing for S/H/Waveform data laich| | 75 N.C. N.C.
37 EOP I | DRAM writing Mode cancel i SOLY | Expand cycle of reading/writing
a8 DLE Ge] Ao e e iming/SH | [ 78 | N NC.
3 AAS | 0 | ROW (ROM) Address STROBE —g:- ;Df g ':"':”“' el e 0|
40 cAS D | Column Address STROBE ==
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MGA-2 TERMINAL DESCRIPTION

[wn | FIN PIN
NO. NAME o FUNCTION JO. NAME 1o FUNCTION
] H.C. M.C. 41 H.C. H.C.
2 | vOoD +5V 42 VDD +5V
3 GHD GHD LK) GHD GHD
N a E I N.C. i N.C. N.C. ¥ |
8 | G5 | CHIP SELECT acifve "L" 45 N.C. N.C.
fi E _ I EH.F_IBLE 45 N.C. N.LC.
T RESET | RESET active “L" 47 N.C. M.C.
it N.C. 1 N.C. 48 N.C. N.C.
1 N.C. e el N.C. A 43 NC. | N.C.
| 10 AD | ADDRESS BUS 50 H.C. A N.C.
1M | A | nBD_ﬂESS BUS 51 N.C. i} N.C.
l 2 A2 sl ADDRESS BUS 52 N.C. N.C.
13 Ad | _HDESS_BHE 53 HE ey M.C.
14 on 1 Data Bus i 54 ACKD e 0 Signal for Wavalorm data fatehfS/H
15 nj_ ]| E}ma_ﬂus 55 - ALK 0 Signal for Waveform data latchiS/H
16 02 | Oata Bus 56 ACK2 ] Signal tor Wavelorm data laleh/8/H
17 D3 b | Data Bus 57 ACK3 0 | Signal for ".'.I'auul'_nnn dala latch/SH
18 D4 | Datz Bus 58 ACK4 0 Signal for Wavetorm data lalch/S/H
18 D5 | Data Bus hit:] ACKS 0 Signal lor Wavetorm data lalch/S/H
20 DG | Drata Bus &0 ACKE a Einna_l for Wavalorm data latch/S/H
21 0. 1= | Data Bus 61 ACKT 0 | Slgnal for Wavelorm data lateh/SMH
22 GRD GHO 62 GND GND
2 VoD +5Y &3 Voo | +5Y
24 oaD Address for DRAK B4 DAS 0 Addrass for DRAM
25 DAl _ ] Address for DRAM 65 DA4 1] Address for DRAM |
26 oaz 0 Address for DRAM 66 oAz 0 Address fur DRAM
21 N.C. N.C. 67 RAS | _
28 N.C. H.C. Wavelorm data latching & S/H
= = === ® e " | timing reset
- - &9 EOP 0 | DAAM writing made cancel
a0 DAG 0 Address Tor DRAM — - -
7a SHT 1 Timing for $/HMWavelorm data falch
kY] DAT ] Address for DRAM
3 e = idiess for DRAN ¥i! _HEFSH | Aow address for refresh
T 17 | smAr | 1 |Timing signal for GATE ON
33 GND GHD — —
13 M.C. N.C.
34 N.C. N.L. -
74 RLE | Generate INTEANAL lateh timing
35 N.E. H.C. —
% e N [-] H.C. N.C. :
- i — Decide DAAM memary size
37 N.L. N.C. L MSIZE || @oeka ey
38 N.C. H.C. Address to show DMA request
= NG NC i LHe I channel
PRt SR ey i 78 CH1 | Address 10 show DMA requesi
a0 N.C. N.C. channel
Address 1o show DMA request
L EHU_ | nhannel_
B0 CHS | Chip selecl




FLOPPY DISK DRIVE MD350

M PERFORMANCE SPECIFICATIONS

M FUNCTIONAL SPECIFICATIONS

MD350 =]

" Double de nsitnynge
density

Recording density on in-
nermaost track (BPI)

(TRACK/SIDE)
Number of tracks
(TRACK/DISK)

{Note 1)

(Note 2)

Recording capacity 1MIS00K

Disk capacity (Byles)

Track capacity (Bytes) 6.25K/3.125K
Average waiting time 100 msec.
Aceeass lime

Time for movement 3 msec.

betwaen lracks
Average access lime 100 msec.
Head setting time 20 msec
Head loading time 85 risan
Maotor starting time 500 mMsec.

Data transfer speed

Double density; 250K
bitsfsec.
Single density: 125K
bits/sec.

Track density (TPI)

Outer circumfarence
Track radius
Inner circumterence

Modulation system

Mote 1)

Only when optlonal accessory solenoid is installed.

Nole 2)
Under chucked condition

MFM or FM

§¢



M ENVIRONMENTAL CONDITIONS

—~

POWERON —— dmlmsm:. [mlmq

MOTOR ON ————— _L
o o
i

—-—-—1 1 sec. (max) 400 msee. (min) —

READY ——
i

ORIVE

SELECT

(HEAD LOAD)

el I

———‘——-—-— 500 nsec. (min} i 1

AL

INDEX ! [ U 1l
| A | T i e
500 nsee. (max) F‘E‘l 1—- 2 ~—-—1 1— 1=~ b msec. —
DIRECTION IN i
1 usee, (min) —f+—  ———f—— 12 ssec. (min) : b= 12 ysen. (min)
STEP - U—L 1y———U
3 mssc. {ml'rTr_ —--f‘: 1 usBC. [Imina 2 --|—|—- 1200 nzac. (min)
TRACK 00 ”
1.2 msec. Y 1.2 psac. | 23 msec. [mkn]]
WRITE {max) ——f——— (max) [— |
GATE i
25 msac. (min} __——ﬁ-—I
; | | 8 usec, (max)
WRITE - 25 msec. (min) “——-l},—
DATA I
25 mesc. (min)
READ - 100 psec. (min)—— =1 "
DATA m’" “l
{Naote 3)
23 msec. {min) 120 psec. (min)
SIDE — | 1.33 msee. (min)
SELECT I
{Only for MD350/352) " | 1200 sec. (i)
DISK CHANGE TIMING (Dption)
IN ot IN
(CASSETTE)
DISK CHANGE
[ 4
|
DISK CHANGE b
RESET LJ
—--}—'-——‘4 psac, (min)
GA




13. TROUBLESHOOTING GUIDE

TROUBLESHOOTING GUIDE

In this chapter, a simple explanation is given of how to troubleshoot the DES-1.

'I Note:
Checking of the WAVE RAM on the TG circuit board
(KLM-782) and the floppy disk drive are explained in

the description of the special test program (p.32)

W Start the system up as follows,

=]

1. Turn the power switch ON. The LCD indication is
shown in Fig. 1.

0.1 557 KORG DSST ***
SAMPLING SYNTHESIZER

2, Two lo three seconds later, the LCD Indication
bacomes as shown in Fig, 2.

Flg-2 [ «x» SYSTEM MODE ***
SELECT (1-9): _

3. Insert an accessory floppy disk Into the floppy disk
drive. Turn No. 1 key On (GET SYSTEM), The LCD
Indication becomes as shown in Fig. 3 and the
ENTER key LED flasheas.

F9-3 [ F1 GET SYSTEM: A "% | F1 SYS: A Completed
Select & Press ENTER Select (1-9);
MPROBLEM 1

4. When the ENTER key s turnad ON, the ENTER kay
LED goes off and the indication becomes as shown in
Fig. 4.

Fige T o
: F1 GET SYSTEM: A
Are you sure (Y/N)
5. Now if the YES key is lurned ON, the floppy disk drive

Is accassed, and the Indication becomes as shown In
Fig. 5.

Fig. 5

F1 Loading...
Please Wait a Minute

6. When loading is completed, the indication becomes
as shown In Fig. 6 and normal pronunciation Is par-
foermed, producing a sound indicating that all keys
have been loadead.

The indication In Fig. 1 does not appear. (Note: It can
also happen that the indication appsars but the BACK
lamp does not light up.)

There is trouble in the power ]
Ili]gui;JI13||t|T?JI{_|EE B LAME supply circuft (KLW-785) or
; NO control circuit (KLM-1013), ]
x o — >,
YES !

There s trouble w CPU ‘JI'
(KLM-TBOF  or e |CD
madule.

¥Which unit is bad can be judged by successively
replacing first KLM-780 (or part thereof) and then the
LCD module by geood units. If the trouble is in
KLM-780, check the CPU, ROM RAM and /O (8155).
In the case of the LCD module, the entira module has
to be replaced.

a9



M PROBLEM 2

The indication in Fig. 1 appears but fails to progress to
the indication in Fig. 2.

There is trouble in CPU 1 (KLM-780) or TG (KLM-782).
Which one the trouble is in can be judged by replacing
each circuit board In lurn with a good one.

If the trouble is in CPU 1, it is necessary to check the
CPU, ROM, RAM and TG interface.

If the trouble is in the TG, check according to the follow-
ing procedure,

@ Check KLM-782 connector CN12-9 with an
oscilloscope.

Il is possible that there is

Is CN12-0 Al "H" level? trouble in 158, 1083, elo

M

NO

It I possible thal there is
frouble i the time base
module.

15 a 20 MHz clock Inpul 1o
PIN 1 oof GAT (G117

YES

Are connectors CN10 (data
busy and CN1T  {address
bus) Inserted comectly? HNO

Insert connectors CN10 and
CN11 comectly

YES

ks the KLM-782 power sup- There is trouble in the load

gircuit drawing power from

ply normal? e supply circuit KLM-
+12¢, £5V NO | 786 or Kﬁﬁaz.
B PROBLEM 3

7 e e e

. Remark: :
I The steps up to here do not determine which part of |
;@ circuit board is bad. Replace KLM-782 (if neces- |
' sary raturn il to KORG). |

]

—yaany

The indication does not prograss from Fig. 2 1o Fig. 3or
Fig. 4 (switch input is not received).
The trouble could be in the CPU 1 circuii board

(KLM-780) or the panel switch circuit board. Check the
switch scan circuit in 1C14 (8255) on KLM-780 and the
connected harnesses and connectors.

M PROBLEM 4

GET is not performed normally, or while GET Is in pro-
gress an error message appears or the indication re-
mains stuck on Fig. 5.

The trouble could be in the KLM-780 FDC or FDD.

Perfarm the FDD test which is described separately.
If thera is trouble in the FDD, replace It with a good
one. Check the KLM-7B0 FDC referring to p.46.




B PROBLEM 5

After tha indication as shown in Fig. & is given, no sound
comes out at all,

Check according to the following procedure; mainly
chack lhe TG circuit board,

Checle KLM-782 connectors ]
CMNAT and CHE0 wih an os KLM-TB2 Is probably OK.

gilloscope. — Are normal Check KLM-1061 and KLM-
wavelorms observed? YES | 7Hd

NO
Check 1047 PIN 5 walh an 3 )
oscilloscope 1o see 0 (he Check GATE ARRAY It12.|
ACK signal Is being entered 1013 and 1C1
correctly. NO J

YES ‘

Have RAS, GAS and AD- )
DRESS been inpui cormectly
Into the DRAM?

Check IC11, 1IC12 and IC13.

YES

Is AD conversion being per Check the IG37 DAL and rhﬂ

Tamoed cormeciy? I8 operational amiphifier

Check IG11 J

NO

I+ & WL signal being output
lo e ORAM during sampl-
ing?

YES
Is the CREATE \WAVEFORM Check 1819, 1620
function OK? oy £ A e

™
During sampling, |5 2 signal Check the LPF (IC64 tm
being Input mto 1C57 pin 37 1068}
NO
YES i

I can be judged (hat therg is}

trouble in the IC56 SAR

Remarks:

Keyboard scan assignment is being done by CPU 2
(KLM-781), so also check the KBD MATRIX circuil at
the same time.

ThtE basic mﬂ;!hﬂd of chacking if no sound comes
out in case ol a special voice is the same as for
PROBLEM 5.
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