DEC.15,1980 SYSTEM 100M

SYSTEM 100M SERVICE NOTES

First Edittion —-u
ST
(1| 2z220
Pigtures on thie pege Trepressnt perta (2} ﬂ
B aommon to modules and aimllarities. 5
L/ 3 (3
For (1}=(4), see liat et the Tig
]—\ = ry| 1
® B =E‘I v ® P
. Holdey® N-189 ]
{ 2219018900)
==
@ \::"J Bpping HOTEW '
E I 3 x Gmm. B Pa I | ;
ok N
M«
I -

Erob N-127 | Birding hes:
(2z47012700) == 3 % Gmm Fe, &
M-131 |

¥ 1 Binding 3 x 25mm Br

Ar Bingipg % x Bom Br = 0™

P-251 P-4
|:|_'|| 19=016 )

Chassils | 885

Printed in Japan AE-2 1



Parts are designated in New mumbering (8-10 diglts) andfor 014 (6 digits).
"HY heading abbreviated new number stands for NEW.

Whien ordering replacement, use "¥o." for only old one.

T kel ~ . o =

Bach figure, O=13%.at lowsr line in Lé:l - :id_jl:mui:.ca'tes part par module.

[ [ | |
M-110| M-112 | M-121 | M-130 | M-131 | M-132 | M-140 | M-150 |M-172 | M-182
1
H-197 =198 N-19% M-200 N-z0 T-20% f-204 H-20%
(1) z2210- 22210~ | 22210~ - 22210~ | 22210-
1§300 | 20000 20300 20400 20500
(3 o S H o - il g - B 22-‘.-']'3'_:2.930 N-129
D= ] w | 6 ] 22 | & [ 1 [ @ | 3 | @ | »
) i S, L Woe sy o8 . 1w -978 g2 atTilEan  WH=l28
) [ 4 | 0 [ E ]_ 1 | ¢ E [ 2 [ | & B
gL -3 AR-1 red)  (019-0D22) 15029310 [6L-34R-2 (red)
@2 [ & | @ g | = | g | ¥ | = 0 LG =020
G5 -5%PFG -1 flegreen) {(£219-023) 15083111) 15629109
1 l a 1 2 | 2 [ o ]— i [ G | ¥ z | B
Jack SG-8050#4 Removal sorews Top cover No.205 (065-205)

CEo9-a0T ) Top cover: 3.1 x ldmw weed, RH, Br
Oabinat ksids}:_‘“,- ¥ 25mm binding, Br i
SRR T el 3 .

Capinet (Hottom}: 4 x 15mm truss, Br Cabinet Neol22

Knob Ho.44 (026-044) e s

Pot.
VMLORELSBLS (L)
{02B-T27) . Budulock o242
[a72=242)
Switen ;
el e
'ﬂi g LILEE_’ — Keyboard BE-132E
MLEIEE T {Co4HoOE)
Pot.
VH1ORELSAZELL) KEY ASSEMBLY
{oze-758) FAIVORY (106-15]
' - G |WORY) 106016
& (IWORY) 0ED1T
B (IWORY) ”EEE}S{
¢ Ry {106
ined Me.ls5 [081-15 : m oo {waRY] {108-020]
4l Cabines Ho.155 (081-155) L S W D {lvORyl  (10g.020)
Lo72-241) (111-020) £ UVORY)  1D6022)
Jack HLI=102=1=4 (L3449111) SHARP (BLACK) (106-023)
DIN scoket CS-668-1-1 6F (012-036) - " KEY SPRING NO.52
L : Tep cover No.2C0H L »'_-f‘_-:;i._':.,.falw—m?u-us?:-
_&ﬁ"> (oRS=206] °__— l\"_ :':_“__,*:'F'-" “‘b

R e WEY HOLDER
SUIDE BUSHING—F" ‘ i s BP 1064 0530
WO G (DER-016 78 (0540841
1P |0EA-056}
ACTUATOR RUBSER ———— &;1&
LT0E0E2 gﬁfﬁ: HTIRE,
ACHIATOR "4t f [es
(102003
CONTACT LEAF SF‘.D\I:EHI
{07 1-001}) 1073051
et 14 3 '167 TR EIB
020} | ‘ ”hi"fs\:%;zmrﬁﬁ EF: 062-1A6
\ Keyboard SE-192B (004HOOT) ) TP: (622087
i e
| = RESTST0R
| Farel No.233 (002-233] P // CRESTE 1%
IIl R == ; e Lo chme
Bwiteh BLE-622-12F(3) (13139130} EOHNECTOR / 7 ——
214530 [010-089) e"f
i el h - - """L\_\___
FE=3 {(029-022) 7 ey i A e

e S CONTACT LEAF HOLDER
- 6P (DE1-061)
Power awitch [ TP 064052
SDGEE-0C1-1 (3 13 o & [ BUS BAR M-180: 2P (OTLHEOZ4)
i “5 A A g M-1E1: 49F (D71HO43)
SDESE0n1=2 [15L20102) 11V CHASSIS BUS 8AR HOLDER

- ) ) _E e NG,57 (064-D57)
SDGSP-502 (13129103 2207240V v geaner CELME



DEC.15,1980

OPZ101-030 (P/N 7910103000)
(pch 052-403-1)

.t =] =

o R

T R

;_,r_fi
_ ;_

NONENTLATOHE EART NO.
W— 1=IE 1%dn402
M- 1 13118401
M- 2 13159504
Vit= 1,2,59, 74, 21,88 13599301
- -3, = B L
Vit= 8,15, 16,23,24 L3S0
Th=— 4 b ol L
Va- & i e
i 7 13299504
Va- B 13239542
Vil= GOy 206 Bt E T
Vi~ 10;19,38,27 13299117
- bl E3EFFLLS
a- 1@ LA
V- 17 L3330402
V= - 18 13339407
= 1 Z S2LA5 10500
o¥= ‘1. b L
B Lo Bl T |S18mi0s
o= 1smE161
Ic- 4y 9 15185118
Ic— 8, 9,10, 11 15300005
IG= 12 152250
TG 13 15185105
G- 1,34, 1506 47,08 25110113
- F 15139110
Q= S.8011,12,15:19 15159115
by dl,. £ e
8= T8, 9y 114 LEE ik
D 124,508, 7 15019107
D~ 3 LEOLOADS
- 2 1 356911 750
o= &; 5 &, 7 135603 2110
A—104 theraistor 15234508

=D Ohb 172 F% 18

=1 CORB 1/& FX 0,18

MARUFADTURE FEAME

B iGa1=2

MHIGESLTE
BABOZ3NE

BYA-HDAO1RRTS

VHLOHELOC K20 LOORE

BYA-HDLOISELS

FREZFEI0LH

RO (B

PURRIH 238

CRH1LOR - 3 52KB @

ER1OR  10KE

BH1OR 100K o 5

T o

FEE2FHS0IE

BVA=TOACERDLG

EVA-TORT]EA1G

Holder Ji-10&

Fda00d

[l el Lo

WhTZEHE

TRILOEGE

BREGZ=4

BAEE2-F

Wt 30 T

e PR |

HES 10 %
s "

TER A AT -k
18247 /|
1 8
1B245% Empor
DQOUTL HE2RE-T
O aE AT ] GV
BOT-1000 )

O polyetyrens

_ﬂ_ bi-polar

tantnlis




YSTEM 100M

Fitas]
i 1 i
3 - - L _ue
VH4 i_u_._ ¢ ]
1 _ yuw_L I_- -..___
.1.. u_ TH11 u
W‘( L& h_ .
48— VOO— Gpaputiis-%0kile LOVEp Lk ohss
1. _ Inputi 50K okns, Oontrol dsensi 1V oot
..I.f,_x,l_. VOFS Cutoff freg: 25Hz-20kBn. Slopet -28887 oot

oA~ fain: 1, SHe-SnkHE, 800 08
Mux. outputi B 15Vpp. 1x obmeS0 1.5Vpg. J.5K ohma |

e
W wﬁ"m mﬂ&r

..... b
- _'luwm e = k 1 -t i

] FH“ ...n-l. T ey .H — : oo -aurfsod mounting ]
VE1A ..M.Hﬁulﬂu.l : : o . = H Pr—lay Wilh =1l pail Tul

= y - (L

i
! i " porface BdTHTl _._u_




SYSTEM 100M

DEC. 15,1980

i L = -
© inewiadar 422BONL e @E.
C IndNrd 8 mmwmﬂnuﬁuladﬁ hsbﬂm G rﬁuuurn
© 7T 08ssvodr
I wHIF @0
W | .
- .% wme O wiy e oD
- -~ 170 Xa¥/1 ep B
: wTTF TELEN
" ﬁu BERIE L BL TOR
- ™ A tEEIHTREDDD OLLTTARGLT i -3
ESFEHT  SEORTOGT L =
2 LRERT  EDTATOST BSMRMEENT em
o5 I-STHIOHE  STTERTST ETETOT'eYh =B
@ graEl  OTIESTSI gtz =8
I-CTOTIEE  ETRGTEST  TUBYL*SUEft =
FRODTS  BTTASTST BT “H' G0 E DT
pEgELYR  TOTGTEST [ =0t
DRSS FOET GOTERTRT  TT'R'8'L°T -ar
Bf=g JEPIOH DOOOTLRETER £ 1 “H
HEDEHZ=EESE  [OGEESET ¥ =HA
DiiT HoTHE  STIREELI gLt ~Hp
oot HETID  LIT6B2ET &T'ET —Ha
oI datmn PUEEEERT bl —HE
@ fHE"2 BEIHZ 2FSORSLT kZ 0% ~dh
L - HEOZEZ-TERd  FOGRRZLT . R =y
E HeOGHE-TEHY  ESGREZLT Ty =,
HUOTHE-ERRE  TOSERECT oz —#h
GIRSTOPOH-YAH  VOEREERT R b R R ]
. EXD0T pOTHEOTHA  C2EGTERT LT %y =Hi
GUYSTOPOM-YAR  TORGECET 9191 *E-1 —udh
GELCU-EBE  POEBSIET 9 ~fA3
ZFO0-EEE  EOTESTET T .2
ELTLIOT-HEE  TOFETIRT ¥ ' -2
E-T-BOb-r2  ZOFEFPET o= o
HWNH ZHV]  TOH IHYE BEADYTOEANOE

NG ramdLy
d-d por AT tandyno goy

+o0/AT -yEHEE TORYURD
EpEpg-=t Tibeag

_ (z-got-zc0 g2d) Y] (L-50v-250 93d) .
(D00¥0Z0L6L 18quinu 1ed) 040-201640 Latlad (000£0Z016. N/d) 080-2018O



M-112..

P =1

(62 ) womty

fil=]

Srp umdan  dsafans

SEOETO




SYSTEM 100M

VHL4

- =

0- R N L

PR g | N2

b B LT

L= UL
BOE-A2SHIC

bl-polar

AL25=124

oEToaE

I 3=148

surfpos mounting

gurreal dras

Momd ELEY
ZCmA -15¥
1fmAS LED #2237

Lirmrolwe, cooduntive. aula

QF jumper wires )

F =

-k

Qutafs fregr JNHz—HkHs
Gantrol seppi: 1V o0t

Bloppt =PAdBR/ ot

BEFF autnff peintes

Frag: responsar 10Hz-20kHE
it/ 1kHa fkBe /S Elin

|



DEC.15,1980

OP9103-030(P/N 7910303000)
{pch 052-407-1)

OPS103-040 (Part number 791030400)
{pch 052-407-2)

pA726 w-no s

Thes trmmadetor palr is hold st
B odnASAnt teppErETUrs _u_.w ook ive
teppareturs regulator oirogliry .

ASBOLUTE MAXINUN RATINGE

nﬂu?."rami.quu_..nn.E.uq Bangs

08 to 485 0

Happly Voltegs . , . #1484
Internnl Dlealipatien; .. HO0E
Colleotior to Emttter Voltagw.. 30V
Uollsebor in HDese voltage .... L0V

BEmitver o Bise Voltals .....% 6oy
Folleggtor Barreng - .ssanerennn Omk

HOMERTLATTIE EilET 1, EART  HAME

=

=1
V-
Vi-
=
Fi=
V=
-
Q-
iC=
IT=

Q=
-

I
C=
H=
L,

1-1E 134404002  BI adh.1-3
1y & 19L59R0%:  Bopass-{pk
1-F, 11175 LS50 EVA-HOg o1 5418
4=0 14-16 13995304  EVA.ADM-CiSHIS
Te 37 1F350i0E EVA-TON-OISH|E
F, 18 1530l . EVA-TOA-OIRELS
! L] 132899337 Bll-18R 100KB
10, 20 13290134 AR-109R  Lokn
li2: 5.4, 13839502 Iodd-co0
Ly & ESLES] 0N WP ShED
a3 85, T-10 315239062 BAGEI-4&
1=4, =27 15150103  aEaTR-oh B

a2l imsnie  sEnimis.ey
=%, 20=22 18310133 SEALULS-T
L=#, T=I0  ISE1G1GY  i1EIgTy

a8y 16-19 IT58817170 COQOOTIRaATIO-V
dt; 104 152295808  BRT-L000 &
4y Fy 15,30 1BEEgodz  BOR_APEEID

I



100M

1 1 5 &
HOMENCTATURE
d- 118
'E:H" 11- E
Wil- 1-3, 1113
VB=  d-h, 1d4-16
VH- T 17
¥H- 8, 106,18,30
VR~ g, 1§
%+ i-4
10— i, 2
f0- 3
= i, A2
N= 2, 4, B=1l
L - T
o 1-4, T-10
G- LOmtd/Z5W

OPE104-030 (P/N 7910402000)

8

FART M.
LAg40a02
LSLSE10%
1539501
15%39704
13219220
15285017
13299116
13439502
L5 EERa0Y
15189105
1513910%
15136115
15116112
5018103

L3995

o

{peb 052-408-1)

100 1 12 13

PART NAME
Bi-afb-1-2
BEF-0F2-43
BEVA-HOG-0L5415 L0CKA
EVA-ACA-0L%ELS L004E
TMIOERIGOHSD  TOOKE
SH1GE 100DKR trisoar
HR1GR 22K
24020

Babh2-8

uPC455ac

DEC. 15,1980

®m 15 16

TC4001BP  TCAOTIUBP  uesss s

17

8

19 20

21 22 28 2

ZHXIOATH.CR. FRT
SBmALG-T
2841005-T

LB

Bl-polar BoB-a25H ()

(PIN

OP9104-040
(M-130) e

&
k|
i —
20—
s
e,

Ao
L — —
v —

Vi

4

YRGS

VHT

oy |
=
]\F % =
“RLL" i 10 F ,-I;E‘
L |
VHY fu_._
" g0 o
i,
TH1S Eﬂ ‘1.'.1&_
b ]
Ak
L -
|
VHIE  woD E !‘P"‘-.
i
VLA E ! <
INTTIAL |
VLT ey

6



555 TIMER

COHTHE ¥
vog (B){5) { 4 |RESBT

[ &l LN
TERESH |6k
HOLD

=1
THIZ., (2

4

GAKD (1)

V3]
QurELT

L) i1 3 i 1 . i6 31

MC14022B =~ mmm it

Pour satage Johossn patsl  [Positive Logie)

ctuntear with ]JIJL'I."-'—’]']|

v LE COTHeT
code SomTErter. _EL_E__EHM! HHE]I.!. P i
- PR R | @ n
..I_T__%_____ E [ = -
b= " -, Bt
< g [ [*l
B iy g I
O 3 Iz [ils:
I Dept't Care
If n{d Carry=l
Feherwing = O

L i - ||..ﬁr_ad-|
il J:qum
lE‘ 'i; -
' “""-'

WITIAL GATH

Y3

[

i
L

ibn
L]

surTant draw

=

I0mA/LED +25V

THIG Kd
UnD LED E A

gl

GATE KO

#22 orm LED (25
#15 rod

tar), 't
1

Bl 11
dHT =1% Lius ]
15¥ kil (28] (29} J'-- =
-15% S
oy Ha -
ik =iy

I_—'u,.ﬁr ol

i%_
_ﬁ_,_:_,f-?l :

TOA pnomlaal gwilnc £
Freq. reapimeat THe-N0kHs
EiK: 7048

B guipsti LEVEDp BEx. Lk ohma
L gutpusi L.5Upp max. 3.0K ohos

Exponentinl response: Lodl oet



28 29 30

- " -
- ".-h =
et i i

g 20 N 22 23 24 2

FMENOIATURE  BART HO.  PART NAME

J= 31=8, T-8 13449402  EJ-409-1-2 S ) e R =
J= 6, 8 10 1340115  ALJ-0264-00-030 s s e :
d= n 1345104 HLJ-0264-01-020 Ay ayl Aoy 14 .
i 1 1315950% duPHZ4-12F = - i
L VRN, 15339402 EVA-TOA-C1SEIS e ﬂ“u_ n“._ n“_ S
- S8 15710A06  ONTORGIOE K30 100KE- A/0 | A ve UL b
VH- 9, 1T I3PIGA0T  CGMTORSLOE K20 100KB x § Y TR
i 10 1339730 VMLORBIOU X0 100KD Ui Woe: (] o e
H- 5 2219019000 Halder ¥-180 - ; 7 R
o 4-E 15029110 GL-RAR-1
0 1,3 15185108  wPC4S5H0
1o 3 15189100 uA¥oilie
10— i 158910530 .n.n__.._uwuw.w
) | LT R 15145502 TATOSGAD
Q- 1=6 15118112  =Sd1015-¥ ;
Q- T-9 15139115 BEGIRIS-T
- 13 15015103  IE24TS
1- 3 2744071200 Cotl  NO4RY . 400mM
o= _HU 1363059300 BOBAJUNLO LOsfa/auy

bi-polar

N Jack | HIJ-0264-~01030

Ll OP9105-040(P/N 7910504000)
{pch 052-409-2)

TATOBEP :
Yoitamw Anplitier .__
Low Fower Amplifior 4

H 7
EBgutvalent Input Hoise Vol tags: 2uV




15,1980

DEC

TATOGER X _
Voltnge Amplifis: 18l _ !

Low Power Amplifler

Bpulvadent  Input-Hoipe Voltege: 2u¥
Orarstive Power Sapply Hunge: B=25¥ D2

e y . i B Acdle Jutpat Bosar: L 5 W
R tpk, soUmteErmink _ [aaW D supply 150—chm iced]
..IJ..uurrJ.-....\. F.6 T dmm fins, SOumteEr I ._..“m- o s ;

§ i ~ % s T,
< 3004 P, i —— —F=——r—* Fover DMasipeticn 2 [ax)  SoowE @ Va=

gurrett dras
S0mb 5V
SO =15%
10w FLED +28Y

I8

-

'y
.
| L e
3

_n___ B 1¥: 15V¥pp, mars than S0k ohna THIG RO
Chatput: O.7T5Y o, lses thmn Lk chas t26) LED "__zcu...
&

iy

22 LED
A Dt | 28
L 415 red
L 30
M =15 Blus
L 32)

F rosponmet JHe-diHa

- B/f: over THAB  Cromsislk: over T4d i g
sranEns o3t Ll e 3 (3 ay He




6 F 8 2 10 1 12 18
HOMENCLATURE FART KO. PART NAME

i 1-18 13449402 8J-409-1-2

VR- 1-8 13339304 EVA-HO4C15B15
VR- 9, 10 15339402 EVA-TOAC15BLS

VR- 11,12 13299544 CRI9R 22B

If- 1-4 15189105 nkt45580

Q- 1-4 15118112 2941015-Y

I- 1-4 15019103 182473

a- O 1363014940 ECB-ALEV4T 47/16V
OP9106-030(P/N 7910603000)

(pcb 052-410-1)

DEC. 15,1980

14 156 6 17 18 19 20 21 22
BBD
Bignel Delay Time F
2. 56ma~25 . 608 Sl ™
8/N 85dB typ  CAIN ADIE.
GAIN ADJ
- ? S
Voo ET -SIG 10
THD O.4%
L I +816
e DAIT | GJ,III'
L‘:]L GAIN |
P1o RT3 Eﬁg
ory B ’ +0QT,

OP9106-040
(Part Number 7910604000)
{pcb 052-410-2)
Bignal imput: +10Vpp mAx. o
Outputs ﬂm'p# max.

BsI-d1g=-2

F. responae: DO-40kds

n
LTSI |

1g=

VR1

VR2

—

Vi3

=3
'l
e

VR4

1k oh

N

]

=

WOLTREE
FIDCISS0R

VRS

LT |H E

VRE 2

al

'f



3D s Cutpat veltsge is proportionsl to the product
of an input (signal) voltage and a avitching

7 1 9
?ﬁg{rgﬁém +31I6 IN — DUTEUT (earrier) signal.
. - BARRIER
B54E typ GAIN ADJSL T o Carrier Suppression: 6548 typ. @ 0,5MHz
e GAIN ADJ () 1) +CARRIEH IN S04B typ. & 10MHg
0. 4% BIAS LM1496 +OUT ~ouT
) balanced modulator-demadulator i i
op View
I
carriar r
—LJFL——r@\’IJu +3I6 IN 1 Ve I + el
= T | L - =
B BAIN ADJ = E = o signal L | .
GAIN ATl 3 =D EUT ™ 3 w2  gain
: QU -8 I 4 R =% adjust
BIAS 5 —CARRIER IF BIAZ
+OTTEYT [ .
e 7 +QARRIER TN v
LMIA26N
[}ETE
nal input: +1CVpp msx. more than S0k chrms +22 LED
. - B B (18)
puts: #10Vpy max. 1k chms q¢ crar
rasponge: DO-40kBg 2/0: gver 9043 B aND I.E +J5 1@'21
{lEUlEl" o
&
1 GHD b1k 3
» (21 @ Ve
& NG
i F !_45"
HL -
-
ok current draw
20mh +157
i 20mA -1V
ey aar LO0mASLED +227
F
T
I
§ NOW 1KY 0UT
2

(e} fles | i e .r“{wf VR11
[l =) . _E;j_n ] HEI. Teni
veq T, r L ansg T T Freer |
EM

P | &

S ()

] et
g L | % [l VR
10 vkio >I%.--:l i | duery  FEVEUM
"‘I : \_qhh“ ¥ 1}vu|z
| £ ams
VRS
D2
| el e kg .
‘ﬁ (-5 f B - 'uzz [ :
“ ‘..u | ’”Er—. 26 b
’ l fin i
wuﬂ- i b o N | 10 R ;
|J i = s 5|E~2 K20
Ko ]
!J” a2 S !:- 55 |_
-l%ﬁ re- 1
az

d T
% I
[ L
j‘v‘ : ny WEM WY OUT




SYSTEM 1

BA662 A
BAG62 B '

Roland

Devicge with an TA"

* Forgome periicular applicvations,
baazad on "gn" and are painted icoa

and B! in the same colerare

Uiy

b &

Sinece gaffix "AY dindicates superior

cood allernative for “the

£

characteriz=Ed by

perormancs;

exiating DAGGE's in the

suffixz features lower offset
BREL2 S

Froup eolor,

are firther

Custon—mede DI Contrelled Varioble Tréangconductance () Afp.

coefficients

Batky B

the
TO0M moduies.

+

BEGRE "AYs are

U

4

B
£
i

R Ve

VT

i

ETf___EE___f"J.
r —
26

'E_
2

bt
3D

o
a5,
Lo
A
A
:n ;

T e
DR
fripaf. WEE m
e e
@ VRS mfnm_.‘ ..“_M.:. ﬂWm.m _@
B 1] 94 i 3
o] tHHI O
= ; : =

C

]

e el
T s (R e
"'(Eﬁ'_:um; ]
@)

s

)

I8

| B

et

“wm., A m—
e ik
OE 1,m

i 2

EMﬂq

- (),
- CETL b

e i-m]
A

| ok e
5 -:k

b

i)

o0k
5t el

.;‘m*
.f e
TR

OPSINT7T-0%0 /B/M 79107032000 seoesssssssm CIROI07-0A0 IPart nommsbar 78A070AG0NGY

C&u.c.:_-m

% .m
i,

e

Ay
il
a1 j

4|

e
ik
(ET

u
. B

eraally

: Gy D
D

—vr?*

SRR
=
e

C

P L L e

G
:

tk
[
o]

R
F@MF

3

ro———n
e
E1 0

.

PEE
(EED o

@ T
%

(AR

)

i3
&

G (EET

P,

BieaZ "B an replace only whers designation iz YBEY or
T

in‘pireuit @iggram or on
Device without the
Lakelling them with suffix is preferabla

na

A O accdmpanying 1isl,
suffiy will be fourd on several ‘occ-
asiona. for
future referapce gspecially when sforing.as spare.
inewivadie depernd-

Arzoy sthere might bercoloped

anty on I0 aveilabdd ity having do significent meaning

GRIEE,

ir terms of modulss'

more mocrote  charogeteristics would e

nerformances;

rlacemsnt ig in the same color.

COLOR has GREAT

but restoration of

expacted if re—

IMPORTAMOE in circuiss of aome MUODELS.

HOMENCLATURE PART M. FPART NEANE
a2 p e i 13445402  BJ-40g-1-2
R A 13159304  S8B-02EE5
SW- 2 & 1351 25901 DE-102 red
W= B, 3 1359185 Sol-022=42
i i 13119801  SRM-1025172
= &y 5 L3FF0407F  EVA-TOACISILE
YR- 53 40658 13550404 EVA=TOAQLED2E
ﬁw| By T 1335359402 EVA-TOALI=HIS
Vh- RN 5 BVA=HO4-C1 35BS
VE- EA5EH05 EVA-RO4-015426
VR- 13299117 SRISR  LOOKE
1= 151893105 uFG45580
Io- 151839118 TLOSZCE
15229803 BARGZ-B
.nwl
15129115  2301815-Y
17519=23,25, 27
2q, I
8= 2:5:8:12,25,18 51101190 2SATOISST
B%, ©h,. HI
= H4, 20, 30 15132103  SBEA0ATM-OR mﬁN
- 1-21 LEOTSI0S 132473 m 4
£ Ly 1ABIRTIOND . 3med,/ 55y
) tantalum
B T 1361971000 4. TmEd/ 35V
tantalnm
GATE whltel(4l)
y g R 1 =L 8 |



Gﬂm._n.w-nmc.hfmZﬂm,_cuawaaE
(pcb 052-411-1) E

Gate/Trig in: 50K ohws, 5V min,
2 - e Oatput:
LFO: 0.09Hz-30Hg

Oontrol gens: 1V oot

OP2107-040 (Part number 7210704000)
{pch 052-411-2)

LoVpp, 1k ohme

Delay tims: (O-Tz

a5

5
-

oW3

M -1 40 HENY-LFD

e

GATE white[41)

eme suuﬁ;uwmmmm u.+mwrmu.chﬂﬁ;uu
Gag LED e o o
Pl 3 T HeA
kY { .
Grd Wlk =15 Blubaf
gy
current Graw

A0ma F15Y 1
40ma 157
10mA STRD - +257

s loBmE=T.5 -

Decay: Abs—15a FE]
Sustain: Q2107 i
Relessze: 4mg-1%=
ENV outr 1k ohmg




DEC.

(STEM 100M

15,1980

AW

¥ o

iAd

=y

I;.u'u

s

AL

&

wir—t g b | gmee| T
w e | B _E_
w o T
asted-14 :
OTHOTVEDT 00226659ET O -0
AST/DIWLY
LPASTYE0E OPETTEEIET C -0
mTELUEL
AGE pFulch ORTTLETOET 9T =0
ase/pawr omlolerest O 1t -0
AGE/0IWZ 7 ONAOLBTIET & -0
CLY2ST  LOTBIOST  TI-9°%-T =a
I-GTOTYEZ  2TIETTST %
FT2T ‘2 -8
SO-NIVOLESZ  SOTRETGT 6T

JoreloauaE ssTol Jo0T

pElosTIE  EEEEDEL

I-G9THTOSE

T-299VE
ADEETT
DeccToan
HI&FTIT
OE0-F205
FROOT  HATHS
SEVATOTOH-TAL
STESTOVOH-VAL
SOVSTAFOH-TAE
OTVSTOrOH=VAL
TR0 YeTus
TACOT HeTAD
2L TE20THYS
ZFzz0-233
SLEZ0-g88
2-T-h0v-rs
HNYH TEVE

YOSOTEZTLT

GTTARETST

£026ZE4AT
STITeETST
SOTABTAHT
GOTETEST
ZOCBERET
LTITRRZET
COEREEET
FOELEEET
COEREEET
ZOCREELD

FITEGBEET
aFGhEZET
TOFPETIET
EOTRGTET
YOURSTET
ZOvEREET
O IV

z -0
eIt
o T e e

Lia=g 1T B

6 ‘g = E ]

R et |

g ‘Lz T

T =0T

2 T el 1

o6 '8 —HA

L =¥h

g ~¥A

4 A

F =HA

4 —Hp

Z T —HA

¥ —ME:

L ~Ma

2 T —Ks

F1-1 =p

HHOT VIO TINOHN

LR
P S D e 0

(2 1Lpr-250 god)

(000¥080162 Joquinu ued) 0b0-801L6d40

OSL-W P

{L-¥Li-250 q2d)

0£08016L N/d)0£0-8016d0




fLEY sL-0:9WTY £TRQ/ sugony d-dpoT/4ndgn
.~ L T
(8£)nTq 5T = AT [ ) oo AT SUss Toajuc),/ FHOE-2E50 " 0-04TT
(acy __x - A (v BWwyn X7 ddjpzT-28T0y SWodgs xew ddgnT-ur TEUELg

pax ST+ IET S BWUG AT -~ XBEm d-dpQT-0i00/ PSSP HOOTD —H/Y
H_MM_./W\ goge tuorieslsr andup/e—d ppg = 3+ X
[CCIIo qET 22+ AN BTHT
(48} =3THM TTFD

SWGO {43 4nd UL /SEHOR T JNE1N0/ #HROZ ~FHOZ + P2 ~FUTy

AZE+ TTT VECT
AGT- YOS
AST+ VO

MEID AUSIIND

M-lm RING-HOPSE S/H LFY

pems Tah g
| J_..a__ CHhgrrarEl

2ya B

Ml

J.r_
!




IG1

ICs @3 Ic2 03 104
e _H.M_u = ””H wel WSS o i u:.ﬁ...n”u%””l%
=t %) Parwm.m L) s 1 INEUTS PUTS | OUTPUIS | s
: ; e e oL| BR| D] CF|an+ _H:H_

GO rviime w R e e |ENES RN .

= m%m ALR AR NN N R e :
S 8180510050851 0858850805, | 111 |1
nﬁﬂﬂ_ o | ey - =1 ..q_w. i L T | X .|.r| r H 2CLEAR
m H i L “.H h_l H L ZTATA
H.ﬂlﬂ_ i“ Ig..u : fx  SPRESET

DR R T
1 couy  GED s

[k #: Don't Care
m ’ 5§ « 3 Ho Change
HOMBHOLATURE PART NO.  PART NAME
= Je 1-10 13449402 BJ-209-1-2
i, A 2 B B 1, & 13159103  55BOZE4Z
Kot ._T... SRSl vRe 1, 2, 4 13219220 VM1ORBIOC K20 10UKB
e e E_: o V- 3 13219225  VMIORCZAD K20 10HB
sapmEss | V- 5, & 13219215  VM1ORBLCG K20 SOKE
; m@@ . VH= F 14219226,  VM10RCZBO K20 100HC
mmm_m TH- 8 13219222  VMLORC3ESC K20  LOKA
ol M 2R Vhe G20 132192721 VMIORCHRC Koo 2Ma
e 0= 1,%,6,7,8 15189105  uP0YR580
I0- 2, 3,4 151891027 NJM4SSSDD HP MONO Tuaal
EC- 9, 10 15215109  NESSP
To: 11 15219203 MN3004  BED
17 1z 1515510570 TC4015BR
LA asreior  zscass-q
oy
Q- 3-8 1535910304 PSEIOLTN-GH selacied
Ele= 12 151191046 2BATEI-N
e o4 1501910% 182473
0= &5, &6 13619709NH0  fantalum 2.2/355V
VE- 11, 12 13790116 SR19R ATER
OP9109-030 (7910903000) OP9109-040 (Part number 7910904000) Vi 2 LORHIEY B v
{pch 052-417-1) E (pch 052-417-2) TH= 1 13299115 SR19R 22KR

PH.EHIFT-200Hz- rwzua- OEGYT resp:fOHe-20kHz
B/N:604B/ In: 10V, Dwn_wunﬂ...ﬁ_.._.. Lass 1kohn
EXTCV:10V max SOkohm/Out:lsss than lkchm

A&, DELAY— . Om—"tm= /50 Ha- ~20kHz/ B/N: 6048/ In: 10V
0k /0nt:lass 1k,/BETCV:10V0a. Eilcohm

Ic

i | e —— -

Laz2

Qa8 W ar we  FU3 ww g3

Coh ks H_“ m
23 a0k
s 4 L, T

EWl



{pch 052-417-1) |nbdaiild (pch Ua2-5117-2) — .
FH. BHIFT-200Hx-8kEs, 10807F reap: 20Hz—20kHz - )
8/N:6048/In:10V. 50kohm/Qut i Tess lkohm A DELAY—.Om-Ting/30Hz-20kHe/ S/W604R/Tn:10V
EETOV:10V max H0kohm/Cut:lsss than lkohm

AOk/Out:less 1k/EXTCV:10Vmax S0kobhm

EWl
)
5 m H
5 —— 78 _ﬂ Faooar
._._x._..._..,_“._...ﬂeww_.ﬂwl_u?k § E: e u?
DA e s ey TS
i .— 1 ) _ _|uw [Prianhiice ]
L ) &a '
— SEes—e——in’ BES..50 03
Q3-8 selected i e o b

of the same color or aunber

T wEL [esmanec|
IC1T VE1S 9 Q9 ) :

2o |
A YRE

i RA3

oa]
o

LA 4

LFO-. 0421 0Hz/Out 400mV/10Hz-10Vep/0.04Hz

mat
— I Sl
ix i
v 22 LED orni32)
(33) K +15 red(29)
GND LEDgrne—= & ) 5
S L i}
GRID Wik 30 08=2N 15 vlu(3l) !
b
1¢9 “*l 1o10
3 LS i1
3 FATE 1p) h %3 : et t LA i .
M : HELSESE | 1 L current draw
: .u.n_ - : - o .u”_BlP ..-.ﬂ
D GEET T it — o o
_ Eng e Lam kb = L. “_.\.d_._.
_ =l —@ ,n_ aT 2T L 10mA/LED +22V
i 3 meg L el @
WRLEreln]  Ee i
) “.H.w;._. 1 e wu *
Ls's % .
=0 o GATE-Delay timé:.3m-be/Bate time:.3m—8z/Threshold:+50u- +2Vrma/
TRGg Mo gy EE In:50kohn/0ut:0-15¥ less than llkohm




S0T-07 0LNEHV N0

i e i,y 7 iR T
Ll
[
= yi

¥i

i

.“ |_..L a¥yg Cnn_u.m
s EET
Qe
[EZEBTEET) | auns f4E
¥RT 023 Gidn LB _
DECOMOTHA @ @ @
8T =—HA
? ) o ﬂ
{GOTHZOST) @
bt 1 B N @ @
8T =
.n R Al
RS .mu..._._—l...
(6TZRTZET) @ (@) ©,
EH0S 0ZH g e
DO THHOTIA| 94ss T
BT “LT-T ~ua| o= i S
Ly ) @ @
LELS .
ol n___u_m.._m. ....unmn
0 Qe
A &
wHl E
Bluh wﬁw %mﬁ )
Q@ ©eo
mw.mmw_._.. .m._u“.__um. J.uﬂ_._n__m _” |
Q..0eQ
B _.mm. 150 _
M M

b-avenss

-eELYSE
b-zelyge

LOTRZTST

BOTATIST
GOTARTTAST

Lzeae
fTe=21
&

2L

B IapUTERaT

e 08aGodn
‘OT b AZE0FTON
-b JEOT00FRT
- JEETOPOT

_ | % ﬁu@lﬂ awﬂm_nﬁ.m ;H;ﬁL _ e Iﬁﬂ.*._ AGET/AOT-0:UT odueg
Jorztf : o 11D WIafied ULIM ¢ i S0 M7 WEUL 28aT
|=,§|_ - BTHA degd iR SpPIS TEST tH2h - ____.u_.“.mT rinoaley
AOT=C=fr 900 AQ
HOR-(TIamT} 9auy _”Nw.vuwmn ﬂUﬂv E ﬁ—.gzﬂma .Hnwﬁ-u
(EHCc-sar i 0)sm -2/ rodusy (000t00LLEL J2quinu ped) 0v0-11dO (000£00LLEL N/d)0ED-0LLHO

298 - 2a0

@)

0

e fic]te
O OB O On; O O

195 E5F

WiE

AQET

A0z

B, G
b
ik
~ 5 ME_
: . 1€ Jﬁ_ﬂ ¢
I0J mothog asg
GOIBRTST OTFR —OT JETTOFDOL OLVFOTOSTST L'9'€ =01 EQETOVEE ZOTASTET 9°9'¢ -eg
OZLOTELTET g =i1 JoZadTL.  BlmeETIT 2 =01 ofvoweg Z00AGLTICL i —ug
OIZ0TRSTAT 4 =3I LOPTEYD TETEBTIST T =T ZTITRTOTNYE ZOLLTTET T —M8
QISOTESTAT T —-aI per 2nT-=q0  TOGRRZTET F ~Ma 2-T-fot-rs ZO¥SFFET T -p¢




4

£ dno v

JCRETII=Y QOO0T-008 S066EEZ5T BOd CLFZET EOTHTOST PT-6 =1
LT whTag STLORELT T 0 —Hi WI=WIYVOERSE COTELTST S2i82 2’11 -©

Z-H1 b= 13

g2 )
£ o Hn
uw._m 2 c2y ﬂ?%ﬁﬂ_rﬁﬁ

Bews f
B m Il e

i)
L=

B

(=t}

- fom
& F@i 1z - w2
B r H30T3
____. -1 ] Fan
4 5y
ol iy i u_m.m R ok (Ei— i BP0
e iz % 151 = BT
g v0 T
- T LB 78 -— u.
e i BE e R i P A ETE |
1 ; iy LS

e
st -] o LT
| ] Tun |
24 ity ﬂm.f., P T i

s Lha
ETHh L

Ty
=

Exl |

(TE) ¢
anTd ST
_q___3
B

[=Eay -0 -L1
mfﬁﬂ. i

EM Ano
Al 350 Qna

W AST-  yEOY| ons
2 AGTH Yooy :
Ly sz g5 HI MELD 4TIEa.LanD quun T
£ nT_\._
Sag 3w Dt
s Wer{ UEGR SseTidar
T AWML O i 3 - EME
4 [l [FE Oy BWQT AFPT+HIANMOd PUZ
i\ Ry BUG G
I AT L HD i 5 #n tis BUWT AGT-G+ UL FrLIL
il

HOZT/A0T=0iur odmsg

LT

Yol LT
nn 1mEe)ed HiTA s BULE ¥y WL s8a1
SRTE 1TOI Fzib AT+ Tghoss3En
MRS (z9t-250 qod) ( ad)
i SHE-0Tz8MTYL 238G = Lot-250 q
SO0 OLMTNYINGS  (2HSC-ZHPL Q)omc=-g) odmag, (000t00LLEL J9quinu ued) 0b0-LIdO E (000E00LLEL N/d) DEO-DLLHO

- T e



m YOO eontinued (8) - RECTANGULAR —

agriel akaligha - —
5 Sy | e T Bet OUT switeh teJ L.
-T—; -‘.i" % |- Ij D D D DT s "_u [T i 1'1-\‘:'_"
i & T | L,
gl P T 1 | o w3 e T
& (‘:' T D @ @ VoO-1 o T:‘" ¢
i e | | 1 o - o
Al -\ 0@ 4 58
e @;’ = 1 |_°.

e

A AT 1 Gy 2
5 cb | D) &g

5 00
i
G [
o

Bet MANUATL to 50% {0).

While presaing
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ADJUSTMENT

For M-180 ond M-181, =see pp. L6-17.
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The following precautions should be kept in
mind before abarting adjustment on M-180 and
M-18L.

Leaws the test and testing equipments turned

on Tor 20=30 minutes as a warmap period.

Keen Toom at & normal and constant operabting

tanperature.

Check kevboard KOV o reference volfage for
1V o0t [+1mV).
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M-151 130Ez
gine wave
EEY DESIGNATION
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Cconnect digital woltmeter to BS or R1E lead.

1. et VRl around ite midpoint.
2. Adjust VEZ for 10V réezding.

(2} - WIDTH. FREQUENCY —

et VEI end- VR4 arcund thes midpoint.

L. Waile pressing 1V key (M=-180 0F lkey with
THANBPOZE zet in L; M-181 ©1 keyl,adjust
V4 for 1:1 Lissajeous (WIDTH).

2. With 2V key holding dewn, adjust VES far
motionless wavelform.

%. Bepeet steps 1 and Z until waveforms
atand still.

Toleravce at 2V key: ::,_\_."_*'Je:,.-"'_’n:: [(Ooelz).

4. Pressing 5V key, lock Lissajous with VR3.
(LINEARITY) (M—E&0: 04, TRANBPOSE H)

Darning: VB3 will affect previcus sdjustments

in this section. Hepeat from step 1.

Telerarce: 1Hs at 4V kEsy.

(33 - RANGE - fins

RHeep 1V key pressed down.

While continuously rotasing RANGE knob
acrogs full travel range, adjuat VEL for
the lesst detune at every BANGE setting.
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il dwal thetar
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2. Adjust VRI for QdPm reading.

PEAK INDICATOR
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9 z ?? Ligsajous.
2.2 5l (::} i
e -'$" o aina wWave @
| saie| n  440Hz
VOLTAGE PROCESSOR MIXER-1.2
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M-‘l? DELAY/GATE DELAY

PHASE SHIFTER
- BHIFT EREQUENCY -

g 1. Rotdle VA1 FOW to/from FCOW;
Ievel of PHABE BHIFTER output
will decrease To minimum three
times per full rotation. :

2. Btep the rotation at the 2nd
and fine-tune VRE1 Tor the
minimum waveform level.
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Adjust VEF for smooth envelope.
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Free waveform from distortion
by turning VEL. ::i

LFO
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G . . . THRESHOLDL 200W
v« + . THRESHOLD pow With TEMFO st "5", LED lighting duration is spproxi-
metely $.5 ssconds.
I

[KE & GATE TINE -

(%} = IUTY CYCIE -

NPT A Feep initial settings shown abova.

Turn BATE TIME FOW,

IKFUT B

ail
IOHE
T ool

Adjust VEZL feor 90+2% duly ratio.

Heverse GATE TIME (FOOW).

+ 1. Adjust TEMPD to display one
TATE DLLAY PR = i e
i evole of wavefora across fen

divigliong on graticule.

2. Check that duty ratic is
A-12%, |

LA
i

Set GATE TIME at "4,

and GATE TIME are as followa: Check that duty ratio is 508

I ! o = L
niE: GATE TINE gate time

FOOW L 0) 0. 3ms
FCW [10) aa




Gl

EE OPH53 (149H053) (pcb 052-423)

E
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o g B
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L_hﬁ_.a xmcaamq

ar-020

s (O)aze m_.,ﬁ_.__

J34
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o

i @H& @hm

@Ea @E

g I @Lﬁ ‘:.__NAQ @huq
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@ 126 W@Fgﬁ @hm
JIn @aﬁd
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r -
IO 1 15119131070 TRTTTUM FORS11Fv 2302407
Q- 1 15119800 28B434-0 :
- 2 151260801 I8DE3A-0
L— 1-4 15019210 IRSEZEL. or 14003 1.54 1007
- Puge aolder Fuze - holder
D- 5 019-020 LROECIR  LED DioEUZE o325 1a6051E  Bonsos
R P~ A
VR- 1 UNE._EJ SR1ZR .H_n_ﬁ 12850114 MED 1.04 195549511 OEE T500mA
B- 1,2 04z-589 ERG-OLANI 0.52 chms 1724 AT 2 5
E.T 022H025d 100V 12559301 H_dmmump 12559513 ORE T14
O22HDZRD IV
Q22E025D 220/ 2407 Hi- 1, 2 JAE-05RZ. Hest. gink nio.53
EAULYALENT ZIRCUIT “uhml .w :
= TAT173M 048H023 m Jm
m({E & Fin numbers RH-21 (To1) _u“/hl_m
in parenthsszes L=
s ars for the plestics
_w_ _ m_ type TATITIE only.
.Tlm. ABSOLUTE Imput voltaze {#) (=¥ zov
i MAX T Cutput current FE) f=) 100mA
g E:.._Hzmm Power dissipation £ OO
E E.‘H.w .._E.E_E D (T=25"0) Operating temperature  =30-+75°0C
EXPANDER ._..\_,thhm-h_ MODULE -2 TRIG MODULE-2 MODULE -4 MODULE - 5
S| i s = 1 = |

M-190 M-191)

PS-46B (146-046B) 100V

PS-47B (146-047B) 117V

PS-48B (146-048B) 220/240V
(pcb 052-421B)
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EXFANDES ...__...H_._U_._..-.._."..__h._.ul..__ .__\..h_h_..._.._.l.__nllk”:r._ﬂl.../uﬁ.m_ Mopr e -3 MODULE -4 F— —mr "
GATE 5 ]
| 1 + -
. _ MODULE—4
» 7S W@am MODULE-5 -1oid only
. S
val
DiN=50CK i
IN=SCCKET &P ) s
o
LED
DIN-S00KET SFP x5
= -
s m |_ i
a.m,, i s . RE :
= 1 | el | ] | Poweg Swircy
¥ T 2 | L
T L5 _I_Jw 4 !
P |n\.___.r ! o — _
T@mru | fig 161 _ _ |
@ Lu £5 | TATITOM —CCimy TERMINAL
@ ] _l|@| Buroex
v : > * W 3
¥, Iaeas wd i =
Gide G2 il W it 1 nd _ l
i el 2502340 IBEEES] & w_: = | S || e
: o= % - —— === A_ﬂ m.,-@- r-mm_.\.lq;@..@.!._ GRY 117V
SECONDARY WINDINGS RATINGE |a 18 i o RN 20V
Ti= _ﬁ = jai o A
mmwumm“ 22V @ 0.74 DG i B = RBD 240V
TRiG e ——
H 7 e QOPH51 OPH52
T i
' GALE daahazs W) (149HO51) (149H052)
DIN=S0CKET &P S Bl220 240v) W e (pch 052-422-1) (pch 052-422-2)
i JACK-A  JACK-F JACK=C

REY-304ARD
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rlelelele 9 g ogeg|
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HOMENCLATIURE PART K.

FARRTS HMAME

M- 1 13139131 BLE=625-12P(8)

TR= 1 028=T20 VILCREAS (L) A26  2MA
VR- z 02E-T27 YHLORKIS(L)B15 L1ODKE
TR- 3 13299504 EN&Ez-2H202H 2KA
V= 4 15299506 PHE2-2HE01H 500 chma
TG i 15189131 LF13T41H

Ic- 2 15189121 CATLACT

Io- 3 151859109 wABOLH

I0Z 456 151859105 uP45580

Q-  1-5 15129115 2801815-Y

0= 5, T 15139112 S351015=7

Q- B 15133103 IEESOATH-GR —B-

D- 1 40 15019627 182454  zener

IR 15018107 152473

= & polypropylens BOQP-2334ME

(= B tentlum 1mfd 3BV

B- 23,24 = ERE4FE 0.1% selected
- = CRE4FE 1%

-

EZ?H =

L, SR s

[M-180

B¢ | CV-1A(159-001A)
= {pch 052-418A)

ADJUSTMENT

FE-4 (M-1B1 omly)

Waen FB-d is replaced with a factory
asgembled one, step 1 is negligible.

Connact & voltmeter {preferably, digital
type for precise messuremsniz]  dinto
HENDER OUT jack.

1. With PE-4 lever left =t neutral, posi-
tion VE=5 wipsr for OtinV  reading.

2% With the lever held at lefimost pogi-
tion, set VE=T om OF-S98 for -5V reading.

%. With the lever held al rightmost, aat
VE-& for +5¥  reading:

L

TUNIK
Connact wo
1. WILTH
a. While pre
note the

b. While pre

adjust VR
¢. Theck tas

in 1V oot
2. SBHIFT

While pressl

VE—4 for 2V

3w
Ch
Fl
|

z
3
4
5

[ TUNE|VR2

-::] m
=1 B
% '\ iE
1 P
[ 1 i)
g 1
(=] i :E
::3' Ly ¥
B |
=
A
L™ L |
I .
oy .
3| &
'-'i‘l' | el "‘c'_
X ©2Z & |TRansrosE
bl | z
Bl ' 8o s
Tunabls Cange X2 e
+700 cents b §
Fortamento
0-108 frs
[+ i_ f
o
Holder K106 GATE -, ?’Q
(HESA) o | 70K

=t
GHD = ulﬂ
\)j* g




PCR EEY DESIGHATIONS, SER B, 12,

IT
T T F. TUMAELE RANGE
Copnect voltmeter inte OV OUT, CV saould lower by O.5V when TUMTIHG VE-z
. 1. WIDTH ig turned from O point to FOOW, and
th & factory a 2 (Ho180) ahould rTise by 0.5V when VE-2 turned O
 negl title. a. While pressing o3 {Euiél} ksy, ta FOR.
Ferably, digitsl note the reading. Call this Vx.
ments)  dntog i G OF EMS1E0) d. TRANSFOSE
b. While pressing 04 |:3]—lEl ey,
adjust VR-3 for e + 1V. CV should very by 1V when TRANSPOSE is
at meutral, posi- ¢. Check that adjscent O keys ars set from M position to I or H.
+ln¥ reading. in 1V/oet relotion.
G leftmost posi- 5. PORTANENTO
G5 for =5V reading. 2, SHIFET (M-18l - S-2'%8 — )

Lt rightmaat, ss=t : ; o T AT 111 slewd

E L = While pressing 2 ET"l—lEC'] K8y, Set Turn PORTAMENTC fully clockwiae.

' . L} HA13L 2. FPresg the lowest key, then, the
MR i':lf FERANE: womogt key,. The time required for

CV to reach the woltage specified

'3'-“1'3'?1'1_: . by latter key is 23s.
IR Fl = 14167 [M-180) b Heverss the above key pressing order.
£ 01 = 1¥ (=181
x ] i L -4 The time iz also 23s.
= oA 43 = 3 |
5 %é““‘h____' 0L = 4V i
ﬁ%? £ 35 = 3 (M=181) !

DIN-SOCKET
Fung e o - |'. - \h II
currant draw -—— Sy
A0mA 4257 __!.. \ = N-(':.-
20mA =15V

F20
ffFiooK
3

i
s
W
Ilﬂ 5

1:416-4V
C¥ T |
uw Moz
| G

~ 0

~

i

HEaTe Rd MFJm
—_—tEEOOE i
SHIFT (OFF-=5ET) |
Ry A
Py

+15%V, Zms
TRIGGLT

MM =JACR 0 3

JACK XS



Q= 1-5 15129115  2B01815-F

Q- B, 7 1511911= 2EMLOLE-Y

Q= & 15139165 ZEESOATM-GR

- 1 15019627 182454 smener o)
I- =7 12029103 152473

R— 5,28 -1 CREFFY  0.1% selected
k- o0 CREFFY  metal film
o— i polypropylens  BOQF-2934ME  0.%%med
0= 4 tentalum lmfd 357

FEFEr OP98(149-098)

m. ms (pch 052-420)

e@e
'] 4 JZ i

_‘ =hV e 0+1mV e—b 457
BENDER-CuT

— e —— A
AR | AOE
Lo
1o
'--iI: ,—‘ RET
- At
i

S - 1
}
1 LF13741
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; 187
5000
W] 2 i
; TN
tiha SO
. M OFFSET
4'3” UL
2
mar

gFIH"K

ryFHI

) EJ«?

r
—_"-_'l A

cv ouv !

i T

:lj J *“*g-.-, "

W '
160 e | ;
‘—'k.-' |

; ”E"" = |
| g |
+15W, Zms

TE‘J{EGJT

M +_|ep J-l
2WEED

GATE Gyt

aunt 2 ¥
5T BUE

JAE‘.N )

curranl draw

Trugss 3 = émm Br

@31&1&1’&' mt no.2
3 x 1%mm

&) Binding 3 % fmm

MUK =JACK 303

J =

R C:Eﬁz
|l‘-“"{- E.fﬁ'::‘ 4 1

nznt.‘_.’;lzt;} s

P-'p?;(?_:l) ' .::;. iy gl
: |'I:".T :

| "‘* 0----

i1 thm i

~3leave nat wmo.l
2 % 10mm
GQEH“¢ OF-98 (149-0og)
CV2A(159-002A)
_,.9_;::; (pch 052-419A)
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WOMENOLATURE  FART NO.  PARTS NAME Q- 1-% 1
6. TRIG OUT SW— 1 135139131 SLE-623-12P(8) Q- & T 1
] ) _ " S 2 15139130 SIB-622-128(3) §- a 1
KTk AnEmRSAR A KRRy SRR e ¥ i 028-720  VMIORK15426 204 D- 1 1
lower key. This keyings shouwld TH- a QoR_TF o VM1 ORE1SE1S 100KR T1m g_o 1
covoe TRIG OUT to sond ocut pulses TRe 5 13290504 e R- 25,26
h bime th tact elozes and g -
e § e e VR- 4 13299506  PNB2-2HSOLH 500 |9:| R
Hpn VE- 8 £29-022  FE-4 assy o 3 N
VE-. By T 13299116  SRI1GR 4TEE oo 4 i
CA3140 G- 1 15189131  L¥15741H OF amp
MOE/FEI Input Bipolar: Output Io- 2 16189121  OABLAQT
0 Supply Voltage . - . 36V - 3-4 15189105  ubd4s5EC
(Between V" and ¥~ terminals) T
Differential-mode ) T_ga 9] m.
Tnput Volage . « « o  *BV CE-4 ﬂ"
3 MO —15¥
Input Terminsl Current . . 1od +"-"'V_"-'E T @2 g -
1 o
VRE (E E 5 4 EB
TAE B B ) ) = ’,,5., GPE_ VRT ) |
CITSET vt = T o T
HULL - £ -8 - | Re
~INFUT s . l—mr:v: WV—M
LIRFUT OFFEET :‘IJ.-JLE Lq'T—*-.'.-’!-L-"'-_ i | _,.J'f:_,
Y and CASE VRES  Jopks ;a;‘, .
& ST = ————— ]
TOP VIEW %; ¢ L I
3> |
| VRE I EMIDER UR‘S- ‘1 I'FJ-.J i i
| . FET MOKG OF AMP
L B 1 P 187
| Bhe e SO0mY
H oo R T2 ol viEWE 8N
5 £ z = :
2 ] i OFFSET NULL 7 "
i [ i — 2 WOUT
o3 ] unable range : ; ,
. %,— | +700 cents “ OF Fsﬂ
ol ; | I FPortamento
2 Loy 0-10s
o [; b
- : w0
] i
all + & |
I
= L xl |
J| .
gl L s
gt
‘_1 ML KR l-;l.m"'_,].
L [= MFEELOE
| SHIFT (OFF-5ET) we.;
&l l?l?

25

[raxspose]) ——

Swd
SLERE3

surface mount
with pattern out




GENERAL PARTS LIST & CROSS-REFERENCE
Old number to New number

This list confines itsel? to components Tinding applications
not only in modules but alsce in some other models.

For the rest parts, refer to illustration on the froat cover
or individuzl sections.

Some type nomes consist of sbhreviated numbers following M-

which stands for KEW.

Module names list by laat two digita.

Uge g new number on ordering sheet encourages the faciory
for dispateh.

KNOB
LI
0L&-044
0L&-077
OL&-078

DLE-OTD

JACK,

DO-033

Coa-015
CO9=030
0O9-007
005=0440
D09-016
QL2=037
Q09-036

*Jacks are often called out by abbhreviation.
exp. HLJ-0264-0L-030 --- LI-264-1-73

REW

224TGL2T00
224012500

2247012000

SOCKET
13440402

13449111
134439115
13449114
15426605

4 =

SWITCH

001-214
Go1-272
001-183
001-182
001228
O01-177
001-176
001-049
QOL-21%
001-216
001-217

131551731
13139130

13119400
13119702
13159304
1315910%
13159603
13159302
13159102
13129901
13129101
13125102
13125107

HAME

Encbh no.44 rotary
Enob H-127 rotary
Enoh H-128 rotary

Enob N-129 slide

BI-406-1-2

HLJ-102-1-4
HLJ-0264-01-030
BE-505044
HLJ=0264-01-020
E-254P-4 Z-pin
DIN 8F ¢S0690-1-1
DIN 6F O8-560-1-1

MODULE
a80/e1
31482

10123030 fL0/en/e)
a2

10/12/21/30/31/ 32/ 40/
50

10412/ 21/30/31 38 40/
50,/92/82/90/91

B0/81/90/91
51

80/81

L

G0,/91

all but S0/91
BOSBL90/9]

S0 are swischses.

SLE-£23-12FL8) 1aver 80/01

single throw

SLE-£22-12B(8) lever 21

U/ thraow

BRM-1025172 Totary
SEM-1018112 rotary

FAB-02335 zlide
B3B0ZZE42 slide
SQFRZ40120F alide
331164}01 slide
BRAOLZ0E 8lide

IE-102 red push
SO05P0I1=1 power
BDE-FI01-2
BDasPRO2

10/12/40/50
ag

10/12/40/50

12 50 405072

21751 (abbr. SQERP4-12F)
Az

g2

40788

94/91 LOOW

20,/91 117¥

Q001 2an/pany

CLD NO. HEW HG. PART HAME MO
POTENTIOMETER

Slider

Q259-5109 13%39301 EVA-HOAOLS5A1S 100EA 10,
028-521 13339305 EVA-HO4Q15A55  SO0HL 5O
029-532 13339502 EVA-HO4CLISALE 1Ma 50
029531 13339304  EVA-EO4C15B15 100EE 10
029623 13330303 EVA-HO4C1SAZE  2MA 40
029-543 13339401 EVA-TOADISALS 100EA 10
C20-5RE 13339402 EVA-TOACISELS 100EE 10
D29-570  13%3940% EVA-TOACISDLE 1IMD 40
0EO-5TL 13335404 EVA=TOACLSD2E  2MD 40
029=022 PB=4 assy £]

EVA-H Z0mm atroke
BVA-T  “0om storks

Rotary

OEA-TRD VELORKELSA2G(L) 2MA 8O
OEESTET 4 W VMLORKISBIG(L)100KS &0
O2R-TET 13219220 VMLCRELOCEL:  100EBR  LC
Q2E-Te2 15219219 VMLOKEE10CHS4  S0KE 7:
028-TH0 13219225 TM1OROZ80B14  10KB 7@
O28-FT4 1%219226 VMLORCESC01S  LOoHS 70
OPE-TA0 L3E192EE VMLORCIGCALS  LOEA  77E
028-756 13219221 THLORCSE0A26 ML TFE
O2E-ThE 13210223 VMLORGIECALG 1Me  &:

SYMLORDEEC 1ORBLO0

shaft: K-20 (20mm ler

GMTORY1IOE ferminal: L shaped pc
026-664 13219808 GMTORSLOE 1OOKA /1 COKD
O28-665 13219807 GMTORS1OE 100ER = 2
Trimmar

farbon  so0lid formerly nemed as "HRIGR"

CRO-485 13299114 HI1OB1AGLS 10KE 1t
F0-4467 13229115 H1OS1AOLE 22KHB 1L
CEC-460 13299114 E105140T6 4THR. e
QEG=-4TL 173209107 HLos1acLy 100KR éE

Metal glaze formarly named ag "CHISR"

030-491 135299342 H1io214009 2. 2KEB Le
030497 13299544 H1021A015 22EET G
Q30-501 13239545 H1021401% 100KE 5
Tantalum thin fllm
030-62h 15299501  FNE22E10LH 1008 1
UI0-630 13299504  PNB22HZ02H W 2KE :
030-831 13299506  ENSZ2HS01E 500D By
UI0-B32 13299507  PHBZ2HE02H  SKE 1
U30-636 13299508  PHSZZH503H  S50KB 1t

fener diodes  1224%%, 182454

Application is thermal drift compens
indicates identical electirical chars
ig provided with low temperature coe
he a good replacemnent for 152455,



WAME MODULE
104015415 100KA 10/12/21/30

NACLTASS  S00HA 50

04015416 1MA 50

104015815 100KE 10/12/21/30/32/40/50
04015426 2MA 40750

OACLSALS 1O0KA 10721

MOACISEIS 100KB 10/21/31/32/40
MACISDIE  IMD 40

MOACLSD2E  2MD 40

mony 81

1 20mm stroke
' 3om storke

80/81
80/81

WLEAZE(L) 2MA
1515 (L} LOCKR
{BL0CELS  10CKE 1071273073172
ELOCES 4 BOKB 7E/82

niz38CEL4  1CEE T2

1038001 1OOKC T2

030414 10KA T2

A0ZBCAZE IMa T2

t03R0AT G 1Ma 82

Ft: E=20 (20om length w/ssrrations)
rninels L shaped po type

910E LO00KA/100KC gl

9108 L00EE x 2 31

amad 2z "SR19R"

LAGL3 1LOKE 10/12/21,/50/,12

LACLE 22KE 10512 30/72

LADLE 4TEE, TaiEL/82

L4014 I00KE  10/12/21/30/40/50
90791

24 az "CH19R"

400G 2. 2KE 10712

LAQLG 22KH %2

1A01%  1O0KE S0

SH1OIH  100E 10412
SH202H  2KB 10/12/80/81
PHEQIH  SO0B s0/8L
SHROZH SEE 1012
JHRO3E  SO0EE 10/12

=g 182455, 182459

rmal drift compensstion.  Although
3] elecirical charseteriztica, 182454
oW temperature ccefficient srd can
ent for 1824835,

QLD HO.

HEW HG.

SEMICONDUCTOR

Transistor
017=014
oLy-012
017=01%
Gl -0L1%

QL7-0168

QL7022
QLY-039
C177-045
Q17-105

017-113
Cl7=124

Diode
O18-014
018=-01%
OLE-061
D;gﬂﬂTS
ClE-079
LED
Q19-020

Clg-0zz
019-023

Ic
O20=001
Q20-024
Q20=0%2
CEG=040
CE0-041
Q20-087%
Q20-026
D20=-096
QR0-160

OR=-0u7
020-100
0A0-1035
Can-152
DE0-146%
020-167
OR0-194
O20-228

151296801
151191086
LB129107
15139103

151391034

15119800
15139110
1512510504
15119112

15129115

15119108

15019103
15229904
15019210
Lo019629
15019627

150291049

F TR e
15028110

15029111

1E199502
15159139
15510100
1515910470
1515910510
15219203
15219106
1R 224807
15229302
*HAGGZA can
151891405
15189118
15188121
15189102
15219109
15159107 ED
1515910210
15199114070
15189131

PART HNAME

25D254 -0
POATE-Q
200945-Q
2BKZ0ATM-GE  TFET

"EEFOATH-GR selected
gm base

28B4 540

HES10

280828R NE selected
2BA10A5-Y

FODULE

90/91
Tasan
T2/82

10/21 /30, 40,507
BofeE1/ee

on T2

90,/91
10/12
5

10712/ 81 30// 30 %2 a0/
B a0 81

28018157 10/12/21/30/31/40/50/
BO/B1

ZBATIE-B a2

182493 except  00/91

SDT-1000 thermister 10/21/82

1REBEEL 100V 1.54 90/91

182453 10/12

zener &YV 250mW @ 10mi

132454 go0 below center 50781
GL=3AR-2 rad T2/a8e
LECED1E red Los91

longer leads

GL-FAH=1 ped

BL=3FG=1 gresn

TA-TOLBAT
uwABDHS
WA T 26HT
TC4d11ER
T24a1 5B
ME 3004
LM1 296K
BAGEZE
BAGGZA
raplace BAGAGZE
uPC45580
TLOR20F
CAS1AQT

HIM45 550
NE-555F

MCI 402270
TC40G1UHE
TATLTGM
LF1=374KE

BRD

lgflEHElfﬁﬁf}1f32I¢DH
5

10721730

31

10/3L /80
10/12

B

2177282

72

5

10430 4050
16421

511 excapt 90/91
10/12/40/50,/82
az2/80/81

T2

e

B2

B2

9o0,/01

I3
281



