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OP9101-030(P/N 7910103000)
(pch 052-403-1)

E OPS101-040 (Part number 7910104000)
(pch 052-403-2)
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HOMENCLATURE
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OP903-030(P/N 7910303000)
{pch 052-407-1)
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OP9103-040(Part number 791030400)

{pch 052-407-2)

AT 26

Ihe transistor pair i= held at
& donetant tempearature by active
tepparature regulator eircuitry.

ADBOLUTE MAXIMUM RATINGS
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HOMERCLATURE FART HO. PART HAME W
J= 1=16 13449402  BJ-400-1-3
Si— L, 8 13159503  8QFfRz4-12P
VE- 1-3, 11-1% 13339301 EVA-HOL-C15415
VR- 4-6, 14-18& 15539304 EVA=H04-C15815
VA= Trald 13339402  EVA-TOA-015B15
Vh= B, 1& 13334401 EVA-TOA-D1EA]S
Vi~ g; 19 13299117 ZR-198 100KR
YR- 10, 20 13299114 SR-19E 10KB
CH- 1,2,%,4, 13439502 I024=020
0= 1, & 15185105 (H R S
IC= 2,5,4,5,7-10 15229807 BAGEI-A
Q- 1-4, 14-17 15139105 23KT0OATM-GR B
9~ 3419 2325 15129115  28C1815-% .
B= T-%9, 20=22 151149112 2ER1015-T
D= 1-4, 7-10 15019103 18247%
0= 5-8, 1l6=1% 1356512170 CQOSE1HATIG-Y
R- 46, 104 15229908  SDT-L000 o=
c- 4, §; 15,30 1%6359932 ECE-ASRH1G
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NOMENCLATURE

J- 1=16

W - 1, 2

VE- 1-3, 11-13
VB- 4-6, 14-16
w T, 17
YR- 8, 10,18,20
VE- 9, 19
CH- 1-4
W 1, .2
Ig- 3

a- i
- 2, 4, 811
G- 3, 5-7

- 1-4, 7-10
e-  10mfd/z5V

OP3104-030 (P/N 7810403000)

B

FART HO.
134494032
131591035
1533930
13353973094
13219220
13299117
15299115
13439502
15229603
151589105
151 F910%
15124115
15119112
15019103

13639932

o

(peb 052-408-1)
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(P/N 7910404000)
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6 7 8 9 10 1M 12 18
NOMENCLATURE FPART NO. PART NAME

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

VR=- 1-8 13339304 EVA-HO4C1l5E1S

VR- 9, 10 13339402 EVA-TOAC1S5E1S

VR- 11,12 13299544 CR19R 22EB

{5 1-4 15189105 uPC4558C

Q- 1-4 15119112  2841015-Y

D- 1-4 15019103 182473

c- 1%3639149J0 ECB-AL6V4T 47/16V

O

OP9106-030 (P/N 7910603000)

(pcb 052-410-1)

4 16 6 17 18- 19 20 21 22
awo[ ] Sy Joutz BBD
er1[]: u PJoun
o senmpne o
Vee ]+ MN3004 v [ Voo 4B GAIN ADJ
we s ey " jlﬂ :;:. 35_151'3? GAIN ADJ
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HC| |7 nf |NC
ey THD 0.4%
b )
— 1 g2 | 813 e sIG
TEC P
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crro — o S
it ' +OUT:
OP9106-040
(Part Number 7910604000)
{pcb 052-410-2)

Signal input: 310Vpp max. o
Cutput: +10Vpp max. 1k oh

Loaflib=-ER O

F. responae: DC-40kHz
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3 - QARRIER IN .
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BAG62 A Roland Qustom-made DC Controlled Variable Transconductance (gm) Amp. BAG6Z "B" can replace only where deaignation iz "B" or
, LI - Fh R T e S = P PR s
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ADJUSTMENT

For M-180 and M-181, see pp. 16-17.

M -1 llu' VEO-YER-WE

The following precautions should be kept in
mnind before atarting adjustment on M-180 and

M-131.

Leave the test and testing equipments turned
on for 20=-30 minutes as a warmup period.

Keep room at a normal and constant operating
temperaturse.

Check keyboard ECV or reference voliage for
1V act (+1mV).
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M-181
]
! &
il o2 05
[-180
|
F1 C2 03

vonnect digital woltmeter to BY or K16 lead.

1. Bet VRl around its midpoint.
2. Adjust YRz for 10V reading.

(2) - WIDTH. FREQUENCY -

Jet VR3 and VR4 around the midpeint.

L. While pressing 1V key (M-180 C2 key with
TRANSPOSE set in L; M-181 Cl key},adjust
VR4 for 1l:1 Lissajous (WIDTH).

2. With 2V key holding down, adjust VRS for
motionless waveform.

%. Bepeat gtepz 1 and 2 until waveforms
gtand still.

Tolarance at 2V keyt cycles/bhs (0.pHz) .

4, Pregsing 5V key, lock Lisaajous with VH3.
(LINEARITY) (M-180: Q4, TRANSPISE H)

Turning VRS will affect previcus adjustments

in this section. Repeat from step L.

Telerance: 1Hzs at 4V key.
(3} = RANGE - fine

keep 1V key pressed down.

While continuously retating RANGE knob
acrosas full travel range, adjust VR1 for

WWW.ftg.&;@.iaIKt detune at avery RANGE setting.
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140
Adjust VRl for 30Hz (33%ma). 052-411-2
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(2) - AMPLITUDE - (:}

3
Adjuat VRZ2 for 10V o-p. (I..-/
€)

Change WAVEFORM to SAWTOOTH.
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Ty
Adjust VRS for straightness. fff’fffl

AR
L2 “
L_______Eﬂhnd
M—lsu RING-HOISE S7H LFO NDIEE

Adjust VH1 for 18V p-p. g:} {i}

-
(earyly M-150: 12-14V) {3

E—J 052-414-2

RING MODULATOR

b

(1) - SIGNAL EALANCE -

Insert short. circuit plug into BXT SIG X jack to
place a ground to the Jjack eirouit.

Adjust VRZ for minimum RING OUT.

(2} - MODULATICH BALANCE -
Connect EXT 3IG X o LFO OUT.

Adjust VRI for distortion free ocutput.
Modulated waveform dovbles the input

in frequency.

;ﬁ?ﬂ\hﬁffﬂ .
www.f_,tq}gﬁ\ukf
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PHASE SHIFTERSALUDHD

M-17

GELAY/GATE DELAY

1kH=

Q52-417-2 i
5
WG~ L
,,Q @R
3 \\ o
TF-1
(2}
| 8 mae — 1kHz, sine
Tk Ak der (é B
(3] = BBD BIAZ -

PHASE SHIFTER
- SHIFT FREQUENCY -

1. Botate VE1 FOW to/from FCOOW;
level of PHASE SHIFTER output
will decrease To minimum three
times per full rotation. ~

2. Btep the rotation at the 2nd,
and fine-tune VH1 for the

minimm waveform level.

AUDIO DELAY

(1) - CLOCK -

Comnect scope to TP-1.
Adjust VRZ for 20us/cycle.

| —

. o
L% mee
v*%
-“1,"-::'-'- ﬂ_—_;-‘- f_"
|
TR
bt
E

- BBED CUTFUT BALANCE -

Jonnect socope o TRP-2,

Adjust VBRI for smooth envelope.

Conmnect scope to AUDIOD DELAY S1G QUT.

fdvance audio generator level
until some distorticn ocours.

Free waveform from distortion
by turning VE4.

cantrol

AN

www.ftg.co.uk

LFO

Check LFO OUTs (A,EB) for the following:
Freguency shifts 0.04He-10Hz as FREQUENCY &
Mnplitude varies with frequency.

10V p-p at C.04H=

400mV p=p at 10Hg

Wavelforma from OQUT & and B are 180° out of
gach other.
GATE DELAY
...... = . +50mV=+2V
Py ¥ T
At T s
I :-unml-“f\“ {:::)
R \\{}
O 0 Q0 3
' * (1) =~ THF

Check that GATE OUT provides +15V in the fo

input levels and setlings:

input +50nV+10%
input +2V4+208

. THRESHOLD FC
. THRESHOLD wm

(2} - DELAY TIME & GATE TIME -
= S ot
il e i . oo
I b o ]
s 139134 o
ot [ : |
i 1
TR | i
& 4% B
L | Rolbrd O: PO,
gl < I—
: :'T-x' ¥ AT

J

Lengthe of DELAY TIME and GATE TIME are ags

LELAY TIME delay time GATE TIME
FOOW {O) 0. 3me FOCW (0)
FOW O{10) ba FCW (10}



| for the following:
I4Hz-10Hz as FREQUENCY advances,

n fregueney,
FAE
CHz

cand B oare 180° cut of phase with

= DELAY

. AE0mY =2V

O
%____

(1) - THRESHOLD -

rovides +15V in the following
ings:

o0& . . . THRESHCLD FoOW
« THRESHOLD pFow

[ME & GATE TIME -

"[ IMPUT &

a5C | - - IWFUT B
1aHr
Il I

(=

LAY ] *

- = GATE DELAY
GATE QUTPUT
TIME —

g‘f_[??" i

and GATE TIME are as follaws:

ne GATE TIME gate time
FQCW (0) 0. Fme
FCW {(10) aa

M -132 AMNALOG SEQUEMECER

T e

GATE

%gJ- (1) - TEMPQ -

Set controls as illustrated at left.

e Ad just VR20 for: |§ﬂm5.

il | .
4| [O B
e = VRZ0

{2) - LEI ON/OFF TIMING -

With TEMPQ at "0V, a LED stavs on for 7 seconds before
the next LED lights.

With TEMPC at "5", LED lighting duration is approxi-

mately 0.5 seconda.
[

(3} - DUTY CYCLE =

Keep initial settings shown above.
Turn GATE TIME POW.

Ad just VE21 for 90+2% duty raetio.

Reverse GATE TIME (FCOOW).

1. Adjust TEMFO to display one
eycle of waveform across fen

divisions on graticule. ,_,,_'i: =
: 7 i 3
. CGheck that duty ratic is ; .
H-124, i
I o i

Set GATE TIME at "4,

Check that duty ratio is S50,
(+75) ‘ I \

www.ftg.co.uk



Gl

[TBLIT] OPH53(149H053) (peb 052-423)

5 @k E{a @E O
I 0oy L1

@h @.ﬁ @L:

2 HM&% @Lu @EG @{ﬁ

. I : [ =
@E _.Qri @E (Ol sz20
o 0 BraE B
@,E Olarr )20 ﬁtw
i n | ]
@E J2 *@Mh&u
3

Q)

JACKS HSJ 0409 -01-020

(B (@)

| n

@E m@,ﬁ
| Il

@) @) I
In | 1 L_..w..u.w
,.HMH_ 37 @{_a

G- B}

el - o |76
5 : o TR AR P A LT o
Q- 1 15119800 28B434-0 = _
= 2 15129201 28D234-0 ”Lu.w . |
D- 1-4 15019210 1RSBZ61 or LN40O3 1.54 100V e
4 aELs 3 o e 3 Fuze holder Fuzeg hkolder
- 5 0OL3-020 LROGOLE  LED 012H022  F-3265 12199516 8-N5054
VR- 1 132991 SR19R  100KE e -
H= 13299117 19 . 2 3 - e or =
e - 12559114 MBC 1.04 12559511 CEE T500mA
E- 1,2 044580 BRG-0OLANS O.82 ohms 1/2W a0V F 3
Ll =y
P.T.  022H025 100V s T e e
(]
DEZHDERD 117Y
D22H025D0 220/ 240V HS- i, =2 Ddo-052 Heat sink no.52
HE 3 Hl_l|xl,, [m_x
EQUIYALENT 2 IRQUIT Slex—
=
oD TAT173M 048HO23 ={ =
g (41 ' Z
CIR R _‘---lw. Pin numbers RH-21 (IC1) |
J ,%_ i in parenthesses — |.ﬂ,|.._
Fur w, G| areg for the plastiecs
il @.ﬂ_. type TATLTIFE only.
ABGOLUTE H...”_.Hu.._.w.r voltage {+) _““I“_ OV
| i Mm ”_.EﬂHH.EHm Cutput current {+] (=) 100ma
D ﬁ E-HEMU Power dissipation SO0mW
it :F,_ﬁ_ Lﬁ_w_u@“ﬂ%ﬂ (T=25"C) Operating temperature  -30=+75° 0
A T 5T
Ny~ ] - l
EXFaANTER ...___...“_mh___.._.h._.... ! ....___“_ﬁ_._.._.r__.__l__nllh..._ TRIG MO E :|.._.. MODULE =4 ...__."_._u__u._.____.__nl- p
e T et | GaTE: ... _ _

M-1908 M-191)

PS-46B (146-046B) 100V
PS-47B (146-047B) 117V
PS-48B (146-048B) 220/240V
(pcb 052-421B)
@ “lg ._ =T ) R Y
il }

B2 - GG g
i b g 200038
bien? iy | j mn...}ﬁf.
_ o cloifoee b
_."lpr 5 -
._n.lm_um L T.u....\
b = @ |: % |
= m? | rﬂ. ry e
k= U | o .n....w.d
& B Py ﬁ
4 ¢ i, a *
o :uru.wﬂ..tw ' § S
' “ e L, -
Aot !
m Sl o, ..vfua: AN N
| T ; L g 1
o A SE-i9R ke,
F & T e
A ] SEEY
Dl Jegme! bk
i Ly (ol [ 1
& i _“ 2 7 i R...,, @ ! e
s B | rt = | i
i i _..r... Lx_ 1%

oz caf s
. F- 1 :
fon @y om @ D @
- .
@ 15 7 g
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EXFANDER

MODULE - |

MODULE -

2 1RiG

GATE

cv

TG 07
iz

&

DiN-SCCKET 6P

MODULE-4
MODULE=5

M-191J cnly

A
m : 1 LES 4+ 1®| D
i n.ﬁ..hluh. G LED
DIN-SQ0OKET 8P x5
B Tt e el 010020 5 —
| - I
m Rl Re | |
“ @ , s .,.w:n..? ! _ Foweg SwiTeH
| i) o ,.J.i...h”._ . “ m _-ln_..."@|'_
3 T = i !
KD | |
{0+ b N
(e L_u b} o TERMINAL
@l...w. Py £ ey 1 - 5 | ..m___L._...._h.J.
| ARREE be ” |-
“. .J.l...muu.:.__ 1 . \F‘I - W
_ mWJEMt INSEOD x W { _ ) i
or IIu 5 _ AIII
e FENENE -0 1E5 .mm_.hﬂ.”_. “ I wh 3 _ BLL .q | 100V
L LR T % 1T
Cilp o TS S J.r E _.,m....u - {7 ......1— .,.._.W”_. I.|.ﬂ-
SECONDARY WINDINGS RATINGS |a ﬁ_\ ﬂw.m m_\n_ | O BRN 22O
i oy
Lfl=(8) ! G = m_ o RET 240V
(6)_(g) 22V @ 0.74 DC [
TRIG =
E = OPH51 OPH52
1
L . GATE AR il  (149H051) (149H052)
L “ P Dizzo 240y are | (peb 052-422-1) (pcb 052-422-2)
JACK-4  JACK-5 JALK—C
N TEeednD t¥ | &aTE | 1R TE e T _
M *u‘_i 1 :__,__H_m ma ..w_m:.. ﬁ.“m " _H_ﬁu Thn |r...r_”1 f.._f ®) Gl [ O |
R AL A il A Y @°g
R e B TR .,EJ l@ = .
| MinI-Jack xg 3 :,L I8 i ﬂﬁo._\ 37 T i
3 . : ____|_ ) . m@
2 J3 Jé J | O
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FEYSISRD

DLLEH

5 1 12 13 i
NOMENCLATURE ~ PART KO. PARTS NAME

SW— 1 13139131 SLE-625-12P(8)

TR- 1 028=T20 VHLCRELS(L)AZ6  2MA
VH- 2 028-T727 VM1ORELG(L)E1S 1OCKR
TR- 5 152090504 IN&2-2H202H ZKB
V- 4 13295506 FNE2-ZHS0LH 500 chus
I0- 1 15189131 LF13T41H

IC- 2 15189121 CAZL40T

10- 3 15189109 wh S0LEC

IC-  4-6 15189105 uPC45580

Q- 1-5 15129115 2E0LELE-T

Q- 6, 7 15119112 28A1015=-1

Q- g 15139103 2SEFOATM-GR 8-

I- 1 <) 15019627 182454  zener

Gy S 15019107 152473

C- 4 polypropylens BCOQEP-2334MZ

0 R tantlum 1lmfd 35V

E- 23,24 A ORE4FX 0.1% gelected
R- s CREJFX 1%

M-180

CV-1A(159-001A)

(pch 052-418A)

i %

ADJUSTMENT i

Connegct wo

FB-4 (M-181 only)
’ 1. WIDTH
Whan FBE-4 ig replaced with a factory
aasembled one, step 1 is negligible. a. While pre
fonnect & velimeter {preferably, digital note the
type for precisa measuremsnts) into b. While pre
BEWDER OUT jack.
: adjust VH
1. With FB-4 lever left at neutral, posi=- ¢, Oheck the
tion VR=5 wiper for O#lmV reading. in 1¥/oct
2. With the lever held at lefimost poai-
tion, set VE=T on OP-98 for -6V reading. 2. 9HIFT
. Wi the held at rightmost, set )
Jal iR Laeslever : £ While pressi
VE-& for +5V reading.
VE-4 for 2V
2V
|
| Ch
| F1
: ol
! i
! c
| |:-4
C5

H o
g, | TuNE |WR2
|
I [ [N ﬁ:ll"
| ; f
| =32 Y 2N
B Y
sl ¢ . 222
|| IR |
m 1 IQ. I
|
II ;
% : | € E{;
- "‘—I-\.J} i
LiJ
k 1
P | i
I
B L7
(et : b ]
N i gt
% ' “vE B TRANSPOSE] ——
= i ' —o— Sy o
Tunable range nok SLEGZI ;
+700 cents LY E 22
Fortamento
0-10s “ =
&
x
i ki =
E 3 ]
Halder K-106 : T
E=10 _..:anff? s o [ g
H GhD_ SEa ! | IR
(] P e T
;L% ;Ts% 335 ¥k
WWW. ftg CO ]




FOR KEY DESIGNATIONS, SEE P, 12.

IT
TUnInG 3. TUNABLE RANGE
Connact wvoltmeter into OV QUT. CV should lower by 0.5V when TUNING VE-72

1. WIDTH iz turned from O point to FOOW,  and
th a factory | - T T
| i . Th] i g2 (M-180) ghould rige by 0.5V when VE=7? turned O
el Jed nle, 3 nrle PTQHHLHE ':-:5 {[":“-:I.E'l::' kE:rrr o FOW.
ferably, digital note the reading. Call this Vx.
gy = X = y , 1 T | : i .
ments) into b. While pressing Eg EE-ISEZ{ ey, 4. TRANSPOSE

adjust VR-5 for Ve + 1V. OV ghould wvery by 1V when TRANSPOSE is

at neutral, posi- get from M position to L or H.

- Check that adjscent C keysz ars
tlm¥ reading. in 1V/oct relation.

bt leftmost posi- 5. PORTAMENTO
S8 for =5V reading.

o

Z, BHIFT (M-181 - 8W-2 on - )

it SAoa, ae Turn PORTAMENTO fully clockwise.

Whiles preasing C2 (M-180)} key, set

- 2% (M-181) :
e . i ( . &. Prese tha lowest key, then, the
VE—4 for 2V » . :
j% SO wpmest key. The time required for
. CV to reach the veltage specified
" ;ﬂ“ck‘ by latter key is Z3s.
I =3 -...{_. ST :ll_ 'I.
e S 1.416V  (M-180) k. Reverse the above key pressing order.
7 Cl = 1V {M=181)
;ﬁ i ] RS The time iz alsoc 2%s.
- =y 02 = 27
| AT 85 = 3V
1
& of L Edesat i -
oS o . |
EET 25 = 5 (M-181) :
5, E
47K |1l .
jﬁa- b : Lo f 3 ; -'"I“'-+FEF
:;-I',|E- f: _,fuL-l'-I‘ o -L ME.-" E‘I'IIJ\I-SGI:KET
[ TUNE |V o e i s o
P TS e aEnTD) ST e ”%”ﬁ R W
¢ J'L"trfr LBle g current draw (i : -:'I... & <ol
—,‘5,*“~'— =5 AQmA +15¥7 n!v:—l-,, < *hE| = =
|'.-.=m & 20mh  -15V “*‘!‘“‘-‘ g et :
. I

|
| = ! Ly |
% ar Lol | 3%, | ) g 1adx | =
: Eiiﬁaué.u.?ﬁ!i}{,_, | g o B oo | 1.416-4V
T N %— | ¥ ouT
= £ 3 P | ol LT
=53 uIT I_' 'i-.'i-l-- oy § = i.")-l—\,r '—'»,-'
e - - , X [1a2
CI Y 7 .u*_rqﬁ;’?gmmrﬁm F}T
oy g — L I
=R § T= VRE  —5hiFT (OFF-s£T) ! ‘ ! = f
s . ” ﬁ
1
" 5 | +15V, Zms
C TRIG GUT

¥
|

e Q2L
JI gy g4
JmELD
GATE GuT
i
o 5
‘—ELEE-R’—{-.‘ILE'I.T 78 pisy ||
_;;g — ! ! MINI-JA0K = 3
I 2 I JACHK X3
i T www.ftg.co.uk ,_, |



Q= 1-& 15129115 £801815-1

Q- B, T 15119112  23A1015-Y

Q= & 15139103 ZBE30ATM-GR

D 1 15019627 182454 mener 9

I- 2= 15019103 182473

R- 25,28 I CRE4FY 0.1% gelected

k= e ) CREFFY metal £ilm

C— 2 polypropylens BOQF-23%34MI  0O.3%%med
Q= d tentalum lofd 357y

7= 47K OP98(149-098)

'I-’."r":f KRB

M-181

CARTROLLER:

{pch 052-420)

49-KEY KEYILO&ADR:

@Eleeve it no.2
A x 135mm

Xy
&3‘ Binding 3 x €mm
& £ 4 47 !
e N i T _I -Sleeve nut neo.l
7 FE- 3 x 10mm
—ﬂ"u"'f‘-—q—"-?-"i"-.,_ | =5V e 0#lmV s 45V 4
YA B (D29=022) x-
|23/ BENDER-GUT @ OP-98 (149-098)
.. > || P*ﬁ? —l
Bt IR P @J—v[ v,
; e M-18]
'—
1 IF13741 b
[ MONO OF AMP [ current draw CV2A (159-002A)
) £167 L ACmA 4157 (pch 052-4194)
: SOOm f . L ALY PT— 20mi =15V
W] a Mo _]_ Y -l"r. __Sﬁl_.ﬁ'
PN T s3T5 SE G
el 1| r@ﬂ”ﬂi_l_;'fﬁ‘ o | :
& & I 1 __. H - e
e ant:J_ T gt W L = | R { e ’:".ﬁu? R
. M OFFSET G ol N |7 e | 4 j cl—":-{j-:::['r[ u¢n.w e M -
! T - == 4
4 HULL T | L—Jr--'.}l" _ j dli‘ T . FEE:D e o =
' : [[F .5—_"':3, - .lcai T
= = 5 - ] —
! e E—D) aﬂi : ;Qﬂmv{:}{] e Bl |
! il rrer— Joac m‘:ljmn,_r.;:; il
_cr : s P [+] o
e AT o o N I o e T lelle
: C¥ autT mq}_r::li::}.mr::. LLgl=T= D g ¥ [:| |_h
Ty = i |
ey LY"J.E' ; 4
I L. i i)
| | | e
|+ u
i
+15V, Zms
TRIO GOT
RA0 |
W m'“'“?*’l_"’r 23 +le_v Ja
% ( j;[ Gy ooX e 3
gy ] |  2misp :
) o
R B L
o i
n GATE OuT :
5 . i
‘ ~0.96V—+13.6V | qu
MIRI-J20K = 3
aunt £ - SACK H
T cut - WWWfthO




HOMERCLATURE FART NO. PARTS HAME Q= 1-5& 1
&, TRIG QUT SW— A, 131%91%1 SLE-62%-12B(5) Q- G, T 1
. _ - SwW— 2 13139130  SLE-622-12FP(3) e S 1
W ) i Ep
b per ek Sl Il 1-._1: VR- | 028-T20  VMLORK1GAZE 2MA D- 1 1
e T T + = - - o
D&L;Etiﬂlﬂ i ﬂtEL: ?J P s: e 5 13299504  FNR2-2H202H KB — R- 25,26
Th GLOBEE &I i =P
st VR- 4 13299506  PHS2-2ZHS01H 500 i: R-
it V= 5 029-022  FPB-4 asay o P 5
VR~ &, T 1329911¢  8R19R 4 TEE 0- 4 1
CA3140 T(- 1 15189131 LF13741H OF amp
MOS/FET Input Bipolar Cutput IC- 2 15189121  CA3L40T
¢ Bupply Voltage . . . SEV I0- %-4 151829105  uPC45580
(Between V& and V- terminals) S
Differential-mode ) OF-98 o m. @m (
Input Volage . . . . BV e J0)
. D — 5%
Input Terminal Current . . 1lmA _-Egp_':'_ﬁ N 35_ eeaq -
ey v & 4 Kl
TAE VR & g:." E GPhga ‘v’Rf}' 5
OFFSET vt - i BN PO T e = ]
HULL e : Lo — (3 - - | Iy P
- ' - . Sk
—INFUT ° e . 3 T ik tax |
T OFF3ET HULL = ;- Wi , 3
+INpUT R g2 or e i 5
Y and QASE r-%r-'-f {1 :l\'g
- ESER AN
TOF VIEW %;
!— .
BENDER |VRE 10 LF13741
g FET MONQ OF AMP
e . ;gﬂ S 18V
e e
o4 2 i
i &J wel vIEWY  BOHO
o [ TUNE ' il
() VI § OFFSET FULL T vt
i — PCRTAMEY '
e [] — ] WIhm R -IN 2 VOuT
L5 : gt
U3700 cents i LET +IN 3 Y OFFSET
n F +700 centa i
i ! | I Portamento ﬁ_
2 - | 0-10s v
L= n ) |
T ! W |
] S .
= i _I'-‘?'I
(.
e _H"!J | :
o R L
| | A L Y =
- ! i F g '_'r FR'-I l-;lF-u Ly .I',Ilr
(= | SHIFT (OFF-SET) VR 4.
LA mel R { 3
L e 22K .lw'-"m &
é‘ =ou 524 *HE P L
i o TRAN W .
! ele SLEE2 _,f,;’f J—e-le 3 4
| i ol
i
. pJ,? =% 4
| - : '
1 I Ao ) I
| Gl I
} | -
] 11 |
st L,
u'-dr-.- @ IE -I:IrE
| = |
akd 2 !
&= iJ——W T

surface mount
wWith pattern out




GENERAL PARTS LIST & CROSS-REFERENCE

Old number to New number

This 1ist cenfines itself to components finding applications
nat only in modules buat zlsc in some other models.

For the rest parts, refer to illustration on the front cover
ar individusl sections.

Some type names caonsist of sbhreviated numbers following -

whickh standa for REW.

Medule names list by last two digita.

I r in age factory
Use of new nurber on ordering sheet encourages the factor

for diapatch.

KNOB

CLD

016-044
Q1&6=-077
QL6078

01L&-07T9

JACK
009-039

00O-015
009=-030
Q09-007
009-040
009-016
012-037
Q09-0736

KEW

22401 2T00
2247012800

22477012300

. SOCKET

13440402

13449111
153449115

+

13449114

13429603

+ L] +

*Janks are often
HLI=0Z264=01=030 === LJ-Z64-1-3

BXD.

SWITCH

0ol-214
Gll-27e
o01-183
Q0Ll=13:
Q01-228
QO1=-177
Q01L-17&
QO0L=045
Q0L-215
001-216
Q01L=217

13159151
13139130

13119401
13119702
13159304
13159103
131595073
13159302
13159102
13129901
13129101
13129102
13129103

HAME

Enct no.44 rotary
Encb H-127 rotary
Enob ¥-128 rotary

Enob N-129 slids

f—409-] -2

HLJ-102-1=4
HLJ-0264-01-030
BE-B050#4
HLJ-0264-01-020
F-254FP-4 P=pin
DIN 8F C508%0-1-1
DIN 6F C8-£60=1-1

called out by abbreviation.

MODULE
80/81
31/82

10/12/30/3L/40,/50/72/
22

10/12/21/30/31/ 32/ 80/
50

10/12/21/30/31/32/40/
50/ 72 82/90/91

80/81,7/90,/91
Dk

80781

Sl

90,/01

all but 20/91
80/81/90/91

o are swliches.

SLE-623-12F(8) 1aver BO/ 81

single throw

SLE-622=-12B(8) laver 81

U/D throw
BRM=-1029172 rotary
GHEM-1018112 rotary
SoB-02359% glide
GaB0z242 slide
SQFRZ40120F =lide
S8A04301 slide
BEADLZOZ glide

IE-102 red push
SDGEPO01=-1 power
SDGF-5PO01-2
BDGSFPRO2

10/12/40/50
Az

190/12/40/50
12/350/40,/50/ 72

21/3L {abbr.SQFRr4-12F)
az

g2

4082

90/91 100V

AN y
90,751 V{Y}ﬁg_ﬂCOUk

7

LD NO. NEW NO. PART HAME MG
POTENTIOMETER

Slider

029-519 13339301 EVA-HO4015415 100KA 10,
029=521 13339309 EVA-EQ4Q15A5F SO0HA 5O
O2g-522 13339302 EVA-HO4C15A16 1MA 50
029-531 13339504 EVA-HOAC15B15 100EKE 10
029-5273 133393503 EVA-HOAC1S5A26  2MA 40
029-54% 13330401 EVA-TOACISALS 100EA 10
020-565 133394072 EVA-TOACLISEL: 100EE 10
029-57C 13339403 EVA-TOACLISDLE 1MD 0
029-5TL 13339404 EVA=TOACLSD2E  2MD 40
029=-022 FPB-4 assy Bl

EVa=H 2Z0om stroks
EVA-T 3)mm starks

Rotary

DEE-T20 VELORKLISAZG(L) 2MA  B(
O2B-TaT. % & . VMLCRELSB15(L)100KB 80
Q2B-TE3 13219220 VMLORELGCEL:  1CGOEE  LC
Qge-Te62 13219219 VM10HBIOOBS4 GSOEKE T
028-760 13219225 VM10ROZA0B1L 10KEB 79
028-TT74 13219225 VMLORCHE001S  LOOHQ 72
02B-749 13219222 VMLORC3SCAL14  1O0KA 72
028-756 13219221 VMLORCIGOAZG ML TE
02B-THE 13210223 TMLORTIECALE 1MA  B8:

SYM1ORC3EC/ LORB1OC

shaft: K-=20 (20mm 11

GMTOR91IOE terminal: L shaped pc
028=664 13219806 GMTORSLOE 100KA1COED
0258-665 13219807 GMTORS10E 100KB x 2
Trimmar

Cerbon  so0lid formerly named as "SRICHE"

030-465 13299114 HIOB1ADLE 10KEB L
F0-46T 13229115 H10R1A4015 Z22K8 L
030-469 13299114 H10514A016 4 THE. s
OFC=4TL 13299117 Hroslaoly 1C0KE éE

Metal glaze formerly named as "CHLSR"

030-491 1%299542 H1021A009 2. 2KB 1(
OA0-497 13299544 H1021A015 22K 3e
030-R01 13299546 H1021A019 100KE
Tantalum thin film

Q30-625 1529950 PHB22HIOLH 100B 1£
Q30=-630 13299504 PHNR22E202H ZKE 1
030-£31 13299506 Prg22H501H S00B t2H
0F0-63%2 13299507 PH822HR02H SER 1
030-£%E 132006508 PHN8Z22ER03H SCHE 1«

Zener diodes 132455, 182454

Application is thermal drift compens
indicates identical electrical chars
is provided with low temperature coe
be a good replacement for 152453,



HAME MODULE

100KA 10/12/21/350

GOOKA 50

1MA 50
100KR  10/12/21/30/%2/40/50
M4 40750

04015415
04015 ASS
104015416
104015815
04015426
10/21

16/21/31/32/40

FOACLISALS
[DACISELS
roAc1sD1e 1MD 40
[OACLISD2E  2MD 40

acsy 21
1 20mm stroke
' F0mm storke

100KA
100KE

15A26(L) 2MA 80781
IK1EB15(L}10O0KR 80/81

1FLOCE1S  100KR  10/12730/31772
AELOCES4 HOKB  72/8B2

RO3ACEL4  10KEBR T2

038001 100KC T2

0380414 10KA T2

i0Z80A2E aMA  TE

10380416 1MA &2

1 ft: E=20 (20om length w/serrations)
rmingl: L shaped po type

10108 LOOKA/100EC 31

19108 10CKE x 2 %1

smad @s "SR19R"

LADL 10EE 10/12/21/50/72

LACLE 2 2KB 10/12/30/72

LACLA 4TEE. T2/61/82

12019 100EE 10/12/21/30/40/50
90/aL

af as "CR1GR"

L4005 2. 2KB 10,/12

1A015 22ER %2

14019  100KB 50

FH101H  1O0E 10,12

SH202H ~ ZKB 10/12/80,/81

ZH501H  S00B B0/ 81

sHE02H  SKEB 1012

SHEO3HE  SOKB 16/12

=g 182455, 152454

rmal drift compensation. Although
3] electrical charscteristics, 182454
Low btemperature coefficient and can
ent for 1824%3.

OLD NG.

HEW HO.

SEMICONDUCTOR

Transistor
O17-0140
oLY-012
Q17-013
CA7-0L6

O17-0168

017-022
01l7=-039
C17-046
017-105

017=114

L1T=124

Diiode
J18-014
018=-01%
O1LE-061
Dl?—ﬂ?ﬂ
C18-07
LED
QL9=020

019-022
019-02%

&
020-001
020-024
020-032
020-040
020-041
020-067
020-026
O20-096
020-160

Q25-097
C20-100
L20-10%5
o20-152
020-165
220-167
020-194
020-228

WwWWw

151 29801
15119108
15129107
15139103

151391034

15119800
15139110
1512910504
15119112

1512911%

15119108

15019103
15229908
15019210
La019625
15019627

15029109

* LR ——
15029110

15029111

15199502
151891349
15219101
15159104T0
Lol>9105T0
15219203
15219106
1R22980%
15229802
*HAGHZA can
151849105
LB1E911S
15180121
15189102
15219109
LB 1B9l0TED
1515910210
15199114T0
15189131

FART NAME

ZED234-0
2OATER=Q
280%945-Q
2BKICATM-GR  TET

"EE3I0ATM-GR selected
am hase

23B4 540}

NF510

Z8082ER NI selected
28A1015-Y

2501815 10/12/21/30/31/40/50/
8081

ZBATYE-G g2

1824775 excent 90,91

SDT-1000 thermister 10/21/82

1R5BZ6L 100V 1.54 90/91

18245 s J

1524 3 gener &-TV 2590mW @ 10m 16/12
54 see below center 50,81

GFL=7AR=2 rad Ta2/82

LROAO1IE  red 90791

longer laada

GL=-FAR=1 1red

GL=FPG=1 green

TA-TCOGAR
wAI01HE
wAT ZeH?
TC401 1B
TC401%EE
M F004
LM1AG6H
BAGGEE
BAGGOZA
replace BAGGZE
uPC45580
TLOR20P
CAF]ADT
HIMASSEDD
NE-555F
MOL40ZZR
TC40C1UBE
TATLTOM
LF1374H

BRI

ftg.co.uk

FMODULE

S0/91
T2/A2
T2/82

19/21/30/40/50/
Bg/s1/8¢2

on T2

Si0,/91
10712
EQ)

10/12/21/30/31L/32/ 40/
50/80/81

18512;21f§ﬁf}1f32f¢93
5

10/21 /30

31
10/31/80
10/12

a2

31/72/82

T2

50

10,30,/ 40450
10421

all excapt 90,91
10/12/40/50/82
B2/80,/81

Te

T2

a2

82

g9&/91

ag/81





