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Avai]ab]e ["ormats and Widths

MOTM format- 1 wide AM4~QZ§~M]
MOT M format- 2 wide AM4023-M2

Dotcom format- 1 wide AM4023-Di
Dotcom format- 2 wide AM4023-D2
[rac format- 1 wide AM4023-T71
[rac format- 2 wide AM4023-2
[rac banana format- 1 wide AM4023-T 1B
[rac banana format- 2 wide AM4023-2B

Buchl&esque format AM4~OZ§~U

Errata:

I ) The Pin notations for the ‘RE&O’ header on the FCB are reversed.
You must account for this when connecting the ‘RESO’ header to the

RES Q) pot

copﬂright 2012 5311thcube.con1 * Fage 2




Clircuit Dcscription

The AM+OZ§ is a clone of the ARF 402% Z~Pole I ZdB low pass
filter in the ARFP Odgsseg. T his filter has a smooth behavior and
unlike many 4~~Po|e filters, does not attenuate the low end with
increased resonance settings. Also, with a shallower cutoff sIoPe, it
could be arguecl that the Odyssey had a brighter sound overall.
The filteris goocl forbass and bright lead sounds, and with modern
components it is not noisy. Jt will self-oscillate at high Q‘settings and
it can shred sPeakers — so beware! With so many 4~Pole filters

around, it’s nice to have a Z~Po|e version for some contrast.

T he control inPuts are calibrated to 1\//octave, and there are up to
two (CV inPuts which have front Pancl attenuators. | hereis also an
un-attenuated (CV in for direct connection to a kcgboarc{ or

i,/Octave inPut.

Thc filter ?rcqucncy has two front Pancl controls; FREQ)Cor
coarse a&justmcnt and FlNEForFinc acﬁus’cmcnt, there is also an
on-board trimmer to set the initial cut-off Frcqucncg, The filterhas a
Frequcncg range of i Hz to over ZOkHz‘

The filter has a Q‘contro| (KE_SONANCD to ad_just the
resonance of the filter. Highcr settings of Q will take the filter into
sine wave oscillation. The filter will oscillate from 1 6Hzto 20 kHz

copﬂright 2012 5311thcube.con1 * Fage 3




Original Circuit

The original ARFP design dates back to 1 972 and the creation of
the Odgsseg monoPl’xonic analog syntlﬁesizer. ]t’s al ZCIB vo|tage
controlled low pass filter, and it was used in the origina| "white faced®

ARF Odgssey as well as some of the “black faced” models up until
1975.

[tis a Z~Po|e OTA clesign based around transistors, the (_ A3»080
(OTA) and the | M301 OP AmP The exPonential converters
use matched and therma“g coupled PNF/NFN Pairs. T he filter will
sclf-oscillate at higher Q/settings and itis temperature compensatecl
witha i K87 5500ppm TemPco resistor.

The design is a c{eparture from the Previous “Moog like» ARP
4006 and 4012 transistor ladder filters, ProbaHg as aresponse to

Patent imcringements.
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synthCubc AM4o23 Clircuit

T he circuit is an exact rePIica, as all parts are still available, a|thoug}1
the CA3%080is no |onger manufactured; stock still exists at many

suPPhers.

The CA§OSO OTA‘S are retainecl, modern 2N§90‘1~ and
2N3906 transistors are used instead of the origina| T7Z581 and

ZN5 172's. The C\/ summer is a modern and stable OFI 77GF
Op Amp.

The audio Path OP AmPs are the imProved modern and cleaner
OFA134s.

The tempco resistor can be omitted, and a standard metal film
resistor used, hcgou are not concerned about the filter oscillation

tracking PrOPCrIH'

The REVoi board is the Procluction board, with no errors or

corrections, and is suitable for +/- 15V power connections.
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GcncralAsscmbly Frcparation
(Check that the kit contains all of the parts noted in the

1)

5)

BOM,; notixcg us of any discrepancy using

info@synthcube.com

(Gather additional materials and tools necessary for your

build:

a.

b.
c.

d.

Tools (solclering iron, Pliers, wire cutters/striPPer,
etc.)

Solder of your choice

Silicon grease or thermal compound

Digital camera to document your progress

Frepare the Pots for assemb@:

a.

b.

Break off the metal tab

Slide the metal tab into the slot in the shaft- this
adds some strength to the shaft for mounting knobs
Carc:Fu”y bend the Pins to 90 degrecs, Facing away
from the front face of the pot. T his makes it easier
to install the singlc~Pin header wire connectors

during asscmbly.
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tez build’ Kit Method

This kit is comcigured with features to simP|i{:3 construction and
testing, For example, singlet and doublet resistors have been
identified and labeled Foryou. (Jtis gooc{ Practice to doublecheck
the values before soldering ) Heat shrink tubing has been Provicle&
Forjack and switch solderjoints; itis good Practice to use it, but it’s a
matter of Personal Pre?erence.
T he ‘ez-kit build’ method is designed to require minimum soldering. In
this method, D headers and breakawag Pin headers are used on
the FCB (onnections to the pots are made using ribbon wires
with crimpecl connections- the Plastic headers snap onto the pot
Pins. (onnections to switches andjacks use crimPecl |DC header
sockets on the FCB encl, and are soldered to the Panel comPonent.
|n this method, Panel component soldcring is limited to the PaneLsicie
of thejacks and switches.
]1C you so choose, you can modhcg the assembly to use more solder
connections:
e  Youcanformthe pot Pins intoj~hool<s and snip off the
crimpcd ends of the ribbon wires hcgou Preuccr soldered
Pots.
e Youcan eliminate anyor all of the ]DC and breakawag Pin
headers on the PCD, and solder wires direct|3 to the
PCBin P|ace of the headers.

Tl"lls is a matter O'F PCFSOﬂal PFCFCFCHCC, as some assemblcrs PFC]CCF

solc{crccljoints overthe Pin connectors.
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(AM4+023 Base PCB FParts List f ]
Description Qty | Inc tes Ref Designator
Aluminum [lectrolytic Capacitors - 22(J” 2 Cs,Co
Ceramic Disc Capacitors 50V 100p[” 2 CLCs

Film Capacitors STYRENE 50V 0010 2 C2Ca

Film Capacitors 50V 0.22uf 2 Cs,.Cio
Multilayer Ceramic Capacitors Axial o.1uf” 2 Ce,Cr

Metal Film Resistors - 100K ohm's 1% 50PFM 10 R5,R11,R26,R27,R29,R30,R31,K32,R33, R34
Metal Film Resistors - 15K ohms 1% 50PPM 1 Ré

Metal FFilm Resistors - 56K ohm's 1% 50FPPM 2 Ri7,Rz4+
Metal Film Resistors - 150K ohm's 1% 50PPM i Rie

Metal Film Resistors - 10K ohm's 1% 50PPM 1 Ri

Metal Film Resistors- 1K ohms 1% 50FFM 1 Ris

Metal Film Resistors- 1000hms 1% 50PFM + R2,R3,R7,Rs
Metal Film Resistors-61.9K ohms 1% 50FPFM 2 R4, Rio

Metal Film Resistors - 82K ohm's 1% 50FFM 1 Ro

Metal FFilm Resistors - 1.5Mohm's 1% 50PPM 1 Riz

Metal Film Resistors -8.2K ohm's 1% 50PPM Ri

Metal Film Resistors - 4700hm s 1% 50PPM 1 Ri4

Metal Film Resistors- 2.2K ohms 1% 50FFM 2 Ris,R22
Metal Film Resistors- 33K ohm's 1% 50FFPM 2 Ri9,R23»
Metal Film Resistors - 475K ohm s 1% 50PPM 1 R20

Metal Film Resistors - 27K ohms 1% 50PFPM 1 Rzi

Metal FFilm Resistors-196K ohms 1% 50FPM 1 R2s

Metal FFilm Resistors - 12K ohm's 1% 50FFM Ras
OFA177GP I IC2
OFA134FA 2 1C+1C5
CAs0s0 2 1CHICs

IC Sockets s pin 5 1C-ICs
Transistors 2N3906 2 TiTé
Transistors 2N3904 + T2T2T+7T5
Transistors 2N5459_D757 JFET 2 T7.Ts
FMIFilter Beads 2 Ltz
Diodes IN4148 5 Di-Ds
Trimmer Resistors-100K ohms \ertical /\dJust 1 FC_TRIM
Trimmer Resistors - 50K ohms Vertical Adjust 2 BALVOCT
4P Square post header (power) I Power
FRICTIONLCK HDR 3P Straight Fost tin header 2 INFUTS,CVINS
3P Red Header Socket 2 INFUTS, CV_INS
FRICTIONLCK HDR 2F Straight Post tin header ouTruTS

2f Red Header Socket 1 ouTruTs
Jum per 1 Serap solid wire in place of K35
187K Tempeo Resistor FTCH
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FCB Asscmbly Instructions
The base FCB assemblg is the same regard]ess of the format you

have C}TOSCH.

I.

Solderthe resistors to the FCPD. Orient the resistors to
‘read’ in the same direction for casier identification and
troubleshooting.

So|cler the diodes and filter beads to the FCB Pe certain
of the diode orientation.

5o|cler the | sockets to the FCB, Be certain thcg sit
flat against the FCB for the best solder connection.
Solderthe caPacitors to the PCP. Pe certain to orient
the electrolgtic capacitors the right way- theg are marked
with a ‘negative’ side which should face away from the “+” on
the FCD

Solder the transistors to the PCP. Pe certain to orient
them Properly, using, the flat part of the Printed outline as a
guic{c.

Solderthe tempco resistor to the PFC P between the
transistors. Applg a small dab of silicon grease to each
transistor and physically push the transistors to touch the
tempco to ensure a goocl temPcraturc cxchange‘

Solder the trimmer resistors to the P(CPB. Pe certain to
orient them Propcrlg. Note: the TC Trim trimmer is
soldered to the back side of the FCB ONLY ipgou are
builc{ing the 1(] [Trac version. All otherversions have the
FC T rim trimmer soldered to the front of the FCB
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8. Solc{er the 4~~Pin power l‘]eac!er, §~Pin ‘]nPuts’ and ‘CV |ns
heac{ers, and the 2~Pin ‘OutPu’cs’ header to the FCB be
certain to orient the header latch the proper direction

9. ]nsta” a shor‘tjumper wire in the space labeled Rz5. R»5
is oPtiona], and if installed, is connected to the output of the
first OAT/gain ce”, and gives a | Pole outPut.

10. ]F you have used water-washable solcler, wash the back of
your FCB thoroughlg.

i 1. |nstall the |Cs into the |(C sockets. Pe certain that all of
the |C Pins fit Properlg into the socket.

12. This completes the base FCB assembly. You are reacly to

move on to ¥ormat~specipic assemb]g.

copyright 2012 synthcube.com * Fage io




Tcsting, Calibration and OPcration

T his module has three trimmers which need to be adj usted for

accurate oPeration of the filter.

FC__TR]M This trimmer aclj usts the initial cut-off Frequenc\lj of the
filter. Set the FKEQ/anc‘ FINE pots to minimum and turn
RESO (Q) up so that the filter begins to oscillate. Monitor the
filter output with an osci”oscopc or Frequencg counter and acﬁ ust
FC_TRIM fora 62.5msec. Periocl or 16z

BALANC]:_ This trimmer acljusts the two Poles of the filters so
that t}weg have the same outPut levels. Set the FREQ?”C( F]NE
pots to minimum and tum KESO (Q) up so that the filter begins to
oscillate. Monitor the filter output and Fin 6 of |C4 with an
osci”oscope. Ac!) ust the FREQ/and FINE. pots to givea i kHz
sine wave on the audio output of the filter. Acﬁust BALANCE_
to give the same level on both monitored outputs

\//OCT This trimmer a&j usts the CV inPut response, so that the
filter accuratclg tracks the kcgboarcl and oscillators. Tum RE. SO
(Q) so that the filter }chins to oscillate. Fatch the kcgboard CV
into the FM1 socket on the FCB Press (4 on the kegboar& and
adj ust the TR control so that turning \,/OCT trimmer has
minimal effect. T une a reference oscillator so that it zero-beats with
the note aPPcaring at the Band Pass output. Be sure the reference
oscillatoris not controlled }39 the i«:gboarc{. Now, press C5 on the
kcgboarc{ and trim \,/ O T so the note from the filter zero-beats

with the reference oscillator. Repeat as necessary.
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FCB Layout

AM4@23 REUAL

R7Ra
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Schematic
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