&ARKSEQUENCER MODEL 1601
'SERVICE MANUAL

ARP INSTRUMERNTS, INC.
320 Needham Street,
Newton, MA. 02164

617 5659700

Document Number 8001201
€ September 1976, ARP INSTRUMENTS, INC.

L B

THE INFORMATION CONTAINED HEREN 15 CONFIDENTIAL AND PROPRIETARY TO ARP NSTRUMENTS, INC. IT IS
DISCLOSED TQ ¥OU SOLELY FOR PURPOSES OF INSTAUCTION AS TO OPERATION OF THE EQUIPMENT AND
MAINTEMANCE AS APPROPRIATE. IT IS5 KOT TQ BE USED 8Y YOU FOAR ANY OTHER PURPOSE, NOR 15 IT TO BE
DISCLOSED TO OTHERS WITHOUT THE EXPRESS PERMISSION OF ARP INSTHUMENTS, FNC.




&A]&QSEQUENCER MODEL 1601
SERVICE MANUAL

TABLE OF CONTENTS

1. INTRODUCTION

1.1 Prodwst Dascription .. 0 oo oo vo i e ees s 2
1.7 Specifications - .. .......- SR e e A 2
1.3 Function Descriptidn . . . 0o v e cn v in s vecnnmeres 3
2. THEORY OF OPERATICN
21 BEQUBVICET | ool e e e e e e e e e s 4
22 Cuwantizer . . ovnvin o T — 4
3. CIRCUIT DESCRIPTIONS
SEQUENCER
3T Clode BfOM oo s sea@nnsidgnpn s iomes i
3.2 Onelhot . .... PO e e e e
. 372 Clock Osaillator .. .. .0 vt i e e e iran e yib
24 Randomizer, Skip & Resat. .. .. ..o in s iyl I
35 MaskGircuit . ... .. e v aiime o o B
e T T T ——— L]
3.7 FootSwitch Jack . . .. ... ... B R R 6
3.8 Counterflatch, ... .. S S R R Li]
B DO s e e AR R T T 6
330 Gate Qutput Processing .. o0 oo v e oo vnvnd e e e s r
QUANTIZER
3.11 Current Source & SemitorneShift. . . .. oL Lo 7
312 CV Generator & Scanner _ ., .. ... e R 7
e 1 o e T B e e R e Ermenld
S Comparater, v LR R e s d e aen 7
345 Sample Control . .. ..t iive e e ¥
346 External CV Input . . ot einn s e e el
4. SECQUENCER TEST POINTS.. . .. .. e T— T 29
b, CALIBRATIONS. .. ... ... iiiiiiiaann 10N
6. ASSEMBLY/DISASSEMBLY .. ... ..ol oiinen i1
7. BLOCKDIAGRAM juiiisrdsmesassasnieness 12

3. GEMNERAL INFORMATIOM {COSA0S integrated Circuiws) . , .13

. 3. SCHEMATICS & LAYOUTS .. ...........1415,1617,18.19

10 PR TRLIRT ey o B o S AR T e T e 22




SECTION 1 INTRODUCTIONM

1.1 Product Description

The ARP Sequencer, model 1601, is a 16 step s

quential vonitage generatar, A wvoltege level slider is
provided for each of the 16 steps to adjust the voit
#3e output fram O to +10 volts, The saquencer may
be usad in a ¥B X 2" mode so that cutputs 1 through
B ibank A} and 3 through 16 {bank B) sequence in
parallel, The outputs of bankx A and B sre prewired
to & wvohazge guantizer which effectively “rounds
off* the sequencer’s voltage to the rearest whola
twelfth of a volt, This alkowe prucies tuning since all
AR? products are tumed to a 1 volt per octave starxd-
ard {112 valt per semitonel.

A low frequency voltage controlled clock governs the
stepping spead of the sequancer arnd can be staried,
stopped, gated, or speeded up either manpually or
externally.

Position gates provide a constant woltige gutput
(+10 wxts) for af lomg as the sequencer 5 on a
. stlected position, The position gate cutputs are
bused ta one of the position gate outputs |Gate 1,
2, or 3).

1.2 Specifications

SEQLEMNCER
Munber oF FAsitians . o o v i e s 16

Maximum (unguantized) cantrof
vollage Brtpul ... o e e e s +12 v

Maximum Gess output voltage. | .. +14 ¥
16 X 1 Mode |, Chanpels A and B are eammon

8 X 2Mode . Channels A and B are separate

Step, Regat, Stgrt. Stop 2nd Sact/Stop

jack inputs . _ . ... Accepts +3 V 10 #10 V Gate
CLOCK

TVBB, .o v o o0 s i Voltage Controdlzd
Fuiye Width . . . . . 10% to 100% (bass & msec,)
P (Pudes Width Modwation)

Incotiack ... ...... Accepis [ to +10 volts
Froguency Renge ... .. 0.2 Hz to 100 Hz.
FM input Sensitivity ... .. ... 2V/OCT max,

Clock Quiput . . ..., ... 414 ¥V pulse wave

WarmUp Drift | ... i iin i CrFA
QUANTIZER
Function . . ... .... “Rounds off”" voltiges to

nearest 1712 W (samitone)
Mazimun Input Vofltage (A & B) .. ... H10 ¥

Maximums Quantized OV
Oetput (A&B) . ... oo, +2

LineVoltage. . _ . . .. ..... 100 to 130 VAL
Ling Frequaney. _ . . . T —— 5160 Hz
OB oo oo i v T s R T J0Watts

FIG. 1.1 COMNECTIONS TO SYNTHESIZER

Ues these controls 1o “tune” exch position.,

| [&aze Sequencer)




1.3 Function Description
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Pasition  Gats Assigrment Swilches: 12 Pulse Widen: Varies the pulse width of
Supplies a #+14 volt gate to ore of three the ciotk,
{bwsed b outpats,
13  Cioek FM: Allgws edtemal control volt-
Foat Swiiek foput: (Fear Punel] Sup- ogas tp increase the spesd of the clock
plizs a +14 volt gate to th: “Foot Switch iprawinsd tp Gate Buy 1)
Out” jack on the front ganel.
14  Cock Frequancy: Rarsally varles tha
Position Gete Bor Guipuis: +14 vold gate clock rate from 2Hz fs approx, 100 Hz,
outputs which are ysually connested to
ex-ernel ervetope o nerEtars. 15 StartStop: Adtemartely stans and stops
the saquancar.
Foiition 1 Ouipae: Supplies 3 +148 volt
gak: on position. T (only) to syrchronize 16 Trig/Same Swireir: Trigger mocde o lois
sdditional  gaquencens or sywihesizers. tha saquencer g be “triggered™ o, In
tha Gane mode, the sequencer is on
Clocked Gare Qui: Allcwsy the selectior white the stet button iz held.
of periiculer poution ganes (oae Bus 1)
with controd of the pulse width [Clask).
17 Exvamativ sterss the segquencer,
Cloek Out: Supapliss a +14 veli clock
puise which can trigger external emveinpe 18  Externoly srmps the sequencer.
gEneretor,
19 Sep: Advances she sequencer o the
emintizex V. DQuipats, Provides a con- MENT Eoosii M.
trol voltege v 1112 volt ngraments (0 o
+Z wolt rangal which costrols tha pitch 20 RAmet: Frety the sxuancer to position
of sxtarnal oscillators, The A and B out- 1 |sncpuential reodie onlyl.
puss @iw common it the 16 X 1 moda,
bu- separate in the § X 7 mods, 21 SkipTzwet: Allows particular positians
{froem gies bus 3] o althar thip past or
LV fr: Allowes external control voltages il con gl thow e positions.
(fexm 2 kayboard for example] o ba ™
summad with tha sequenaer's voltage o 22  Sequentisi/Rencom Mode: Allvwe clotk
shift tha key in which the sequencer 10 edvance to eah sucoBiive potitlon or
plays. achvircd 10 & randorm poni tian,
Charstizer fnpuise Allows woltigts to be 23 Moce Switch: Stepi the saquancer 168

“guantized™ {rgynded to veaust 112
voli). Prepatchad 1o the sequencer out-
puts.

Segrancar Ootputs: Provading ez 0 10 +10
voft. angiog control voltaga,

CHOTROT CORVENIERCE facks.

25

timet, or sheps bands A and B 3 times in
poralha.

=28 TLEDx: (Light Emitting Diodes) [ndicates

witich pasition iy on,

Pouition Tueing Shders: Tunes indivigual
posigns (edjusts GV levell,




SECTION 2 THEORY OF QPERATION

2.1 Sequencer

Tre heart of the sequencer is the Counter/Latch
glreuit which produces & four hit binary numiber,
When initially resst, the ootput of the countsr
15 000 (Pozition 1 code), or zero. Eagh time the
counter recsives a pulse from the Madk circuit, the
counter advances to the next binary numbar (00071,
0010, 011, Q100.9111) The: highest hinary
number, 1111, corresponds 1o position 16,

This code i supplied to the Decoder circuii which
decodes the hinary number to one of 16 cotputs. For
example, when the code OG0 is present an the
output of tha counter, the decocsr will turn on the
position T output (onlyl; whan tha code 0001 is
prasent cn the ovtput of the counter, the decoder
will turn on aaly the position 2 autpunt, etc,

When in the "B X 2 mode, a thres bit code is
supplied from the counter instesd of four, Positions
1 through B and 9 through 16 in the Decoder ircuit
simultanesusly decode so that bar A {18) and
B (8-16) sequearice i paraflef.

The  Voltage Cortrolled Low Frequency Clock
determines when the counter iz advanced to
the next position by pulsing 8 one shot circuit,
The one shot in tern supplies a pulss 1o the Mask
cirouit which advinees the countér and disables
{mazks) the gate oJtputs during the caunt advance.

When the sequencer i in the random mode, the
Randomizer eirouit advances the counter at an
extremely high frequaney, For each cydée of the
low frequency clock, 3 position number on the

output of the counter = memorized and held ontil
the next clock puolse. Since the counter is being
advanced so fast, the position numbers which are
memarized will be random,

2.2 Qvamntizer

Vaoltages which are (o be guaniized to the pearest
whole twelfth of a volt are applied to the A" or
"8 put of the goantizer® Ona quantizer circuit
is multiplexed by switching betwesn one of the tweo
mputs (A and B] to provide two indeperdent guan-
tized control wvoltsge outputs.  The voltages sre
quantized and stored extremely quickly, =l that
two different voltages are quantized (one at a time)
faster than cen be detected by the ear. As inog
standard kevboard, a resfstor chain of equal value
resstors rmake up a3 voltage divider to geEnerate a
voltaga reference. The woltages produced by this
reference CV generator are O wolts, 1712V, 2713V,
2. 2V {2 octave rangel, A high frequency
oiillator steps a counter which enables the GV
generator voltages 1o be “scanned™ ane at a tme
{0 volts to 2 valts]. -

The input voitage which is ™ be “quantized™ is
compared to the reference CV on the scanner output;
if the scamner output is lower than the input voltage,
the counter advances until the scanner voltage is just
higher than the input volizge. The counter i then
stopped (by the Comparator gircuit) and the voltage
on the owiput of the scanper it mémosized, The
counter is then reses to zerg so that the voltags on
ather input may be cuantized next.
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FIG. 2.2 SEQUENCER QUTFUTS

SECTION 3 CIRCUIT DESCRIPTIONS

3.1 Clock n/OfE

Gate signals applied to the start jack set the & qutpyt
of Z2B to logiz 1 (#15 vals) and @ bar to logic 0
(0 volis). Gate signals applied to the stop jack et
the O output of Z2B to logic 0 and tha O bar to lagic
1. Each time a gate slynz| is applied to the startfstop
igck or when the start/stop bution is depressed, the
Q cutput of ZZB assumies the |ogic bevel of the O bar
outpt so that the O and O bar outpits reverse state.

When the Gate/Trigger switeh (32} is in the gate
position, the ) autput will assume a logic 1 state far
#5 long a5 & gate i pressat on the start/stop jack,

Summary: For a clock “on™ state, the O outpat of
Z2B {B poimt} will be 2 |legic 1. For a clock “of”
state, the Q autpuot is a fogic 0.

3.2 One Shot

A 4 millisecond purfse ocours o the O ootput of
Z11A when pulsed on the A input {pin 5). The
pulse on the output of the one dhot is suppliad to:

. 1} the Clogk Oseiflator 10 reset the sawtooth: 2} the

Reset circuit to fengthen the externsl reser pulsa (if
appiied] when the E point is 2t 2 logic 1; end 3}
the Randomizar cicuit t momentarily disable the
high frequency oscitbator |random mode only).

3.3 Clock Oscilllator

Theee circuits cownprise the Clock Oscillator:  the
Voltage Controfied Oxcillator, Sewtooth to Puise
Converier, and Comparataor,

Sawtooth Oscillator:  Voltages from the clodk FM
input jack and the clock rate slider are summed on




the basa of Q4. 04 and O5 are a linear valtage to
exponential current corverter. Capacltor C7 is
Initially charged to +18 volts and discharges toward
ground through 5, Z3A and O7F follow the valtage
lsval on CF and suaply it to the comoarator and the
sawtaoth 1o pulse  corwverter. The output of the
comparator {pin 13, 8} will switeh to +15 volts (Jogic
1) when the szwtopth woltage Talls below +7.5 volts.
Tha comparator cotput is supplied to the ona shot
which reset capacitor C7 %0 +15 valts,

Sawtooth To Pulse Convertar:  Vaitages from the
Pulse Width Modufation jack and ths Pulse Width
slider are applied to Z4A and Z4B o et the chock
pulse width, The collactor of 08 will be a pulse wave
with a pulse width from 20% to 100% depending on
the position of th2 pulse widih slider. The pulse
cutput of the cloce oscillator i routed 1o the Gate
Qutput Processing circuit {schamatic 21,

34 Randomizes, Skip & Reset

Z11B is a high speed oscillatiar {approx. 5 micasec.).
Whan 216A pin 3 is 3 logic 1, 2118 produces a high
frequency pulse chain oa pin 8. When Z16Z pin 3 is
at a logic 0 {ground} Z11B stops aseillating.  With
slide switch 521 in the Random pasitiaa, Z10C pin
10 will enabls [turn on) the high speed oecillator
(211B) through Z16A. 2118 will then provide a
pulse ehain to Matk circuit. When pulsed by the
clogk cacHlatar, the one shot will mednenterily tUrn
off the high speed oscillator through 2 10C (pin 12 &
13} to allow the tebah in the CounterfLatch circuit to
memarize a {random) pasition, Dur ng this mode,
£7B ganerates random waoktage lavels ta yary the fre.
quency of Z118 to insure 2 random sampling of
positions, With 521 in the Sequential mode, Z10C
will not affect the frequency of the high speed
osciltatar, When 522 is in the skip position, pin 8
of ZOC is #t logic . When the J point is alsg at 2
logic 0, Z9C pin 10 then turns an the high speed
ascillator which quickly advances the seguencer
to the next position (via Z16C),

In the reset position, the gete signal on the J paint
is supplied through 522 to Z90. When tha J point
is at logic 0, 290 tupplies a logie 1 which resets the
ciunter 1o position 1 via 2168, External resat gates
may be appfied to 027 and by depressing the resst
Fush buttion {S23).

3.5 Mask Circuit

Z15A pin 3 13 logic 1 when the sequencer is in the
sequential” modes which allows the latch (Z8} in
the CounterfLatch circuit to transmit data con-
tinuously., When pin 3 of Z15A 5 logic 0, {rendam
mode only}] Z8 in the Counter/Latch cireuit helds or
stores the datz on the counter output,

The cne shot pulse will cause te O and O bar out-
puts of Z2A to momentarily reverse “stata.  The
cutput of the high speed oseillatac {(Z11B) and the
G bar output of Z22A are then comblned on Z16C
which advance: the counter in the Countzr/Liztch
circuit.. A "mask’ pulse is generxied by combining
the cne shot pule [4 msec, duration} and the pulse
from Z£24 (8 microsac. duration) on the ootput of
Z16B. (pin 4] to turn off ail the gate autputs during
the time the counter i advanced from one position
o the naxt.

36 Step

When gate signals are applied to the step jack or from
the step push button, Z8A pin 3 provides a pulse to
the One Shot circuit and the Gate Output Processing
circuit.

3.7 Foot Switch Jack

The foor switeh jack on the front pans! provides &
+100 volts gate for a5 long as the foot switch is Fald
and can be patthed to any of the input jacks on the
frant panel.

3.8 Counter/Latch

£78 15 a divide by 16 counter providing a 4 hit code
to Z8. 28 is a latch circuit but notmally trangmits
data to the Decoder girguit unaffected, 298 and Z94
are cornected 1o the Q and O bar cutputs of ZB to
enable Z13 and 214 in the Decodar circuit ooe at a
tirme [sequentiaily],

3.9 Decoder

Z13 ard 214 decode the hinary number from the
Latch circuit 1¢ one of 18 positions. When S48 i5 in
the 18 X 1 mode, Q11 throuwgh 26 will turnm on one at
2 tire saquentially {1 through 16). In the 8 X 2
mode, Z13 and Z14 decode in parallel (pesition
18 and 2-16). ln the random mode, the counter
advancesy a7 the rate of the High Spesd Oscilfatos
{Z11B, schewatic 1] but in this mode, £8 halds
the cede which is supplied 1o the decoders constant.
Tha strabe input of the 28 allaws a random binary
aumber 1o b2 memorized on gach clock pulse which
is supplied 1o the decoder.

Q11 and 226 ae tumed on one 3% a time and supply
voltages to one of the threa gate bus lings theough the
threa positlom mate switches, At the same time, the
LED s lit indicating which position is art. The thres
position: stide switches provide the path to groond
far the LEDs,




The voitages fram the deccder chips are alse supplied
to 100K slidz2rs (RE? through R103) 1y provide @
variable voltage level {0 to +10V) for ¢ach position,

Yoltages Trom the A bank sliders and the B bank
sliders are summed in the aumg amplifiee cireuit
Z194 and Z18A_. When the sequencer s in the 16 X
1 positjﬂn,'the output of the A and B channels are
surnmed together so that the cutputs of Z19E and
Z18B will be the zame. The Sequencer output
voltages supplied by the output armplifiers are routed
to the quantizer |schematic 3|,

3.10 Gate Qutput Processing

Gate {utput Processing circuit provides 6 outputs:
Gate Bus 1, Gate Bus 2, Gate Bus 3, Clocked Gate
T, Cloek Output, and Pasition 1 Qutput.

The Gate Bus 1, 2, and 3 outputs are driven from the
3 position sfide switches (n the Decoder circuit,
Z15C and 216D are a flip-flop which supplies the
Clocked Gate 1 Cutput and turns on the clock
irdicator light (CR22). The position 1 output
obtains its signal from Position 1 {Q17 basel in the
Decoder vireLit so that more than ore sequencer
ean be syrchranized,

QUANTIZER

3.171 Current Source & Semitans Shift

£294 suppliss constant current through 12 equal
value resistors {{DDohml located i resistor pack
220, The voltage drop acToss axch resistor is 2713
of ‘a volt |twa semitones, or one whole tone), Q35
supplias an offyet voltage to pin 3 of 2294 o “shift*
or raise the gutput of the cument source fand thers-
fore pins 1 through 14 of Z20] up 1/12 of 2 wolt

312 CV Generator & Scanmer

Z21 and 227 sre digitally controlled analog switches
which are conmected to the CW generator autpuis
{220} The three binary inputs (&, B and €} select
are-of eight switches to be turned on and conmect an
input (pins 13, 14, 16,12 1, 5,2, or 4} 1o the cutput
{pin 3). All of the switches are off when a logic 1 is
orr pin B linhizit), The A, B and € inputs of 221
are drivan by 225,

313 COUNTER

Z25 generates a binary number which “counts™ from
0300 to 11111, The first bit (MSB) inkibits sither
221 or 222 30 that only coe voitage from Z20Q is ever
on at tha same time. The next three bits {pins 6, 9,
and 11 of 220} turn on chanmels 13, 14, 15, 12, 3

BiC. Ore at a time sequentiaily. The remaining
bit {LSE} on the Counter autput {pin 12) is supplied
to the Current Source to shift the resistize chain leval
up 112 of & walt to obta.n two voltaos levels per
resistar in Z20.

3.14 Comparator

The scanner output (£298 pin 7} is supplied to the
inverting input of the Comparator {Z23).  An
externai zonirol voltage which is to be guantized
is suppliad to the noninverting input of the Compara-
tar via the Input Channel Sefector,

Imitially, the Comparator output is logic 1 (415 volts)
which permits the counier te ba advanced by the
Clock thraugh £240. As the Counter advances, the
valtage on pin 2 of 223 “eteps™ in 1/12 volt incra-
menis until it excesds the voltzge feve| on pin 32 of
Z23. The osutput of the Comparator ther changes
to logic 0 whick immediately stops the Counter. The
vofizge on the Scanmear cutput {now constant) is tha
nearast 1/12 of a velt levsl to the input control volt-
age; therefore, it is supplied to the Chanrel Memory
wha 2305 to be stored.

3.15 Sample Control

Z30C is esabled when the Sample Control provides
a |ogic 1 to the clock inpui of Z2BA. Z28A then
turns on ape of the trarnsmission gates (zither channel
A or B} for a time paciad of half a clock cycle: After
the quantred control weltage from Z329C has been
supplied to one of the memory cireuits, Z27C ressts
both the Sample Control amd the Caunter. Addi-
tionally, the outputs of Z234 reverss state to switch
from one channel to the other (A to B for example).
The Ouantizer is naw rezdy to quantize the voltaye
watliing on the ather input.

3.16 External CV Input

The External CV input zilows 3 control voltage from

-another synthesizer to be surnmed with the autout of

the two Cluardizer circuits, The keyboard CV of
ather instruments can be added © the sequencer's
voltage to changz ¥he key in which the saguencer
plays simply by playing an gxmermat keyboard,

The Bst potnts on the following two pages iffustrate
the operstion of the circuils fn the sequencer in
redetion to ooe another.




SECTION 4 SEQUENCER TEST POINTS

TEET

POINT FLUMCT IOMN SET UP SPECIFICATIDNS
TP-1 HIGH FREQ. { 1. Put the SEQ/BAND switch in
050G, the RANDGOM mode,
2. Put the SEQ/RAND switch in
the SEQUENTIAL mods, {0 voits {constant)
TP-2 CLOCK 1. Put the TRIG/GATE wwitch in 15V
ON/OFF the GATE position, Depress the bt Start/Siap BULIGn Reld Z0wWS m—
START/STOP button,; B — — oV
2, Put the TRIG/GATE switch in Alternates batweon +15 W and 0 W when START/STOP
the TAIGGER positicn, Depress is depressed,
the START/ASTOP button.
TP-3 | ONE SHOT 1. Put the CLOCK FREQ, slider at %. i — +15 ¥
2. Put all other siiders fully DOWN., "'I_r‘" ~| ]_I —l
3. Start the Sequancer. = s 05
TP4 | CLOCK 1. Putthe CLOCK FRED. slider at %. —\\I"* Lix:
SAWTOOTH | 2. Putall othey slicers fully DXOAWN. ", \1._\
3. Start the Sequencer, 0w
TP-B COMPAR - 1. Put the CLOCK FREQ. slider at %, 20 v, tyalcal AL
ATOR 2. Put all other sliders fully DOWN, b o2
3. Start the Sequencer, Y
TP | cLOCK 1. Put the CLOCK FREQ. slider at %. —| [”5 &
2, Put &l other shiders fi:lly DOWMN., —_I |_|
3. Start the Sequencey . i
4 Pyt tha PULSE WIDTH slider +15 walts {consiant)
fully up, '
TR-7 OME SHOT 1. Put the CLOCK FRED. slider at %, +18 W
2. Put alt other sliders fully DOWN, 4 rosic, ,I_ L L I—
3. Start the Sequencey. [ ov
TP-B MASEK 1. Put the CLOCK FREQ, =lidar at %. 3 +15¥
ADVANCE | 2. Putall other sliders fully DOWN, | #uwe-tveica |
3. Start the Sequercer, o
TPS | Mask 1. Put tha CLOCK FREQ, slider ag %, | © Mo + 8 uies e85 v
2. Put all other sliders fully DOWN, T I_ I— r
2. Start the Sequencer. El ' 0w
TP-10 | ADVANCE 1, Put the CLOCKE FRE{. slidar at %, | 8 uset. lyoicat v 15y
2, Put all other slidars fully DOWN. o
3. Start tha Sequencer, av

b




Tha foflowing fest poinks 2/f use the same porel settings:

MNOTE: TEt palnty 11-17 aid 19-20
arg +15 W pulsa waves,

1. Put the SEQ/RAND switch in the SEQUENTIAL position.
2. Put tha GATE/TRIG switch in tha GATE position,
OUANTIZER 2. Put the mode switch in the B X 2 positlon.
4, Depress the RESET button [position 1 LED shoudd be i),
B, Put the POSITION 1 shider about 1/3 up.
6. Put the POSITION 2 slider about 243 up,
:gf‘rIT FUNCTION | sPECIFICATIONS
™ B | PO UL
CLOCK
120 ussc. parlod typlcal [BSHE}
™z e | ORI
CLOCK
S f N . i f
R UL UL YU UL
1 ¥ !
| =
TP-14 | SCANKER | |
A
1 ! 1 SR
TP-15 | SCAMNNER : : E
B - : ,
" | *
TP-1E | SCANMNER
& I
: i
I +
TP17T | SCANNER I i
|
i | i
1 I I
v : : I
TR-18 |SCANNEE L
STBLT - A CHAN. —:-i-f-—-——- 8 CHAN, - |— A cran, ~w{%— B CHAN. e
—
| BcvinEXAMPLE) — |
1 FROM SEQUEMCER __
—+ 10V l _ |
| —_ |
_ - _A CV IN {(EXAMPLE] _../‘ - o
e o FROM SEQUENZER - -
(i1 PR N S e TSR | ..., S—-—-— % e 0w
| 1 i
L ] ]
[ I |
TP-19 | COMPAR- T ] :
ATOR &0 usec. typical | |1 130 uses, typical I
| = |
I Y i
' ! !
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—SEC’TIGN 5 CALIBRATIONS

B.1 Sequencer & Quantizar

REF. MO, | TRIMMER., TRIM PROCEDURE
R139 FREO. CAL, 1, Put the CLOCK FREQUENCY SLIDER fully UP.
® 2. Monitor the CLOCK OUTPUT with a frequency courier or oacilloscope.
A, Put all other slidars fully DOWN.
4, Adjust trimmer R19 for & 10 msac, perlod waveform [100Hz:).
Ris PULSE WIDTH 1. Put all GATE ASSIGNMENT switches fully UF {Gate Bus 1 position}.
@ 2. Manitor the CLOCKED GATE 1 QUTPUT with an ool laycope.
3. Put the GATESTRIG switch in the TRIGGER moade,
4, Depress tha START/STCR button to START the sequencer,
%, Put the CLOCK FREQUEMNCY s1ider fully UP,
6, Put the CLOCK FM slider fully DOWRE .
7. Put the CLOCK PULSE WIDTH slider fully UP.
8. Turn trimmer R26 fulty SLOCKWESE,
8. SLOWLY turn trimimer R26 COUNTER CLOCKWISE until wavaform
disappears-{oonstant +14 yoits). TURN MO FURTHER.
RZ06 & | A OFFSET & 1. Connect 2 pateh cord from INPUT A jack to INPUT B jack (isolates
R207 BE OFFSET guantizer inputsl,
@ ADIUST 2, Adjust rimmer f206 for O voits £.005 V on OUANTIZED A OUTPUT,
3, Adjust trimmer R207 for () volts 005 V on QUANTIZED B OUTPUT.
RIZ6 & | QUANTIZER . Put afl sliders on the sequencar fully DOWN.
R222 CW VROCT . Put the TRIG/GATE switch in the GATE mode.

. Put the:sequencer mode switch inthe 16 X 1 POSITION,

. Put the SEQ/RAND switch in the SECUENTIAL paosition.

. Depress the AESET bution {position 1 LED- shauld be litl.

. Put the POSITION 1 SLIDER fullky UP,

. Adjust rimmer B266 for +2.00 voits on the QUANTIZED QUTPUT A jack,
. Adjust rirmmer R222 for *2.00 volts or the QUANTIZED QUTPUT B Jack,

O =g 2 o Lo ha -

A217 &
A218

A MOD ADJUST
B MOD ADJLUST

1, Put all the sliders on the seqquencey fully DOWRN.

2, Put the GATE/TRIG switch in the GATE made,

3. Put the mode switch im the 16 X T POSITION.

4. Put the SEQ/RAND switch in the SECUENTIAL pesition.

5. Depress the AESET button {positicn 1 LED shoald be lit},

6. Cannect a peich cord from INPUT A fack te INPUT B jack [isolates
fquantizer inputs}.

7. Monitor the A SEQUENCER OUTPUT with a DV,

8. Raisa the FOSITION | SLIDER to %%

9, Measure ard racord the EXACT VOLTAGE laval on the A sequencer autput
{skould bg near +5 voits).

10, Connect 2 patch cord from the A SEQUENCER QOUTPUT jack to the
CW IN jack. ™

11, Monitor the QGUANTIZER QUTPUT A with a DV,

12, Adjust trimmer R217 for EXACTLY the same voltage ax measured in
stap 9 {unity gain).

13. Monitor the JAMTIZED OUTPLUT B with a DVM.

14. Adjust trimmer RZ18 for EXACTLY the same voltage as maasured in
step 8 {unity gain).

10




5.2 Powar Supply

REF. TRIMMER TRIM PROCEDLRE

Rb5 +5 VOLT SET 1. Maonitor the power suppiy’s 15 ot cutput with a digital voitmeter,
&) Adjust RS for exactly +15,00 volts,

R11 15 WOLT SET 1. Set RB (+15 volis) first,

@.

2. Put the digital voltmetar’s ground |ead on the powey supply’s -15 volt autput
and put the meter’s plus [ead on —he powsr supply's ground sutput.
3. Adjust R11 for exsctly +15.00 volts {reverzed polarity).

SECTION & ASEREMBLY/DISASSEMBLY

1. To Prevent shock when troubte shooting, unplug
tha ssgusncer and mount tha power supply on the

owiside rear ponel (Fee above fustration). /
2. To remove the main printed circuit board, remove

11 bolts (Mustrated above), remove 2l dider knobs (
an the front penel, end gentdy push on the shafis of
tha slidars until the board pops joose, }” \

3. To remove the |ower jeck board assermbly, remove
the jack ruty on the lowsr front parel. Then pull the S

"-1.‘\“_“

battem of the power switch out so that the jack
board ciears the power switch [see Hugiration o

rght).
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PARTS LIST
BOAED ]
REFEREMNCE ARPPART NUMBER ARFPMFG MUMSER DESCRIPTION
£R1,2 20,393,324 1200301 IMa1am CHOOE, SIGHAL
CR$.149 SA04801 CIODE, LIGHT EMITT NG
Qa5 FEO0E01 TETR ARSY, MPR/PNE
Q1,2.3,8,11-27 1202901 2Macna . TSTH, MFtY, GR
Q6.7.8,10,29-36 1z03001 2M3S0D6 TSTH, PN, GP
Za.5 1400541 CAIDEL 1€, TETR ARRAY
Z18,19,06,29,34,35 " BEOLADL : (T, OF BMPIL, OUAL
Z23 SeDploDl 1C, P AMPL, SEELECTER
ro,27 1204303 CO4001AE IC, GATE, %31 HOR
£3,31.32.33 1483401 Ch40o7AE 1€, & MOS PAIR, PLUS INVERTER
#1,6,12,15 3% 1aa0Ed]l CE4011AE I, GATE 4X1 HAND
Z2.28 1434401 Ca013AE IC, OuUa. O, FF, S5ET/RESET
30 140451 £ COA0l6%E 1€, QUAD BILATERAL SWITCH
Z28 1400501 CRedaaAE IS, BINARY COUNTER, FBIT
A1 1434601 CO4025AE 1€, GATE, X3 NO R
Z1214 1404701 coa0zaRE 1€, BED-TC-DECIMAL DECODER
Zh 14080 L CDdc42RE 1, QUAD CLOCKED 'D" LATCH
31,22 la04490] COapE1 AL 1€, SINGLE 8-CHAMHEL MLTPLX
ZIE.17 1405101 CO407 ] BE 1, GATE, 4X2 OR
£7 1405201 CO4520EE I, DUAL BINARY JR COUNTER
Z11 1405301 MC1a528CP o, DUAL MOMNODSTABLE MULTIVIE
220 5704101 12, RESISTOR PACK
R222.225 10G0 50 U201R10A POT, ROTARY, 1K, @w, 30%
R217,218 100083 UZD1RZIZR POT, AROTARY, 208, Wy, 30%
R1o 26,205,207 1okl 5 UZ0iR1s4B FOT, ROTARY, 10K, WwW, 34%
R15,35,57 60,663,668 100703 FOT, SsLIDE, LIN, 130K, /3%, 30%

&0,72 75, 7&,82,85,
B8,91,94,07,100,

103
R1s SRA0TOZ POT, SLIDE, A0, 100K, 1/3W, 30%
cl1.2 1130512 &-0-010--20-0 cap, TANT, 10UF, 35V, 20%
518,23 1833001 oc-51-91 SWITCH, MOMIENTARY, 5P
52,21 1832401 014810006 SWITCH, SLIDE, DPOT
=4 : 1833701 01-4A1-0065 SWITCH, SLIDE, 4PDT
552009 1930601 O1-4A1 0054 SWITCH, SLIDE, DPTT
P23-ar 2132601 09-E4-1067 COMN, FLUG, WAFER, B-FIN
2132801 10-1g-3931 COIMM, RECEPTACLE, 3-FIN
BOARD 2
REFEREMEE ARP PART NUMEBER ARPMFS MNUMEER CESCRIPTION
CR2Z 704501 DIOGE
+1,6,10:15, 2022 101201 1424 JACK TINFD
2503301 R CL|P. MOLINTING, LED
AOARD 3
REFEREMNCE AAP PART NUMBER ARPMES MUMESR JESCH HTION
42,5,4,5,7.49,16, 2161201 ldza, JACHK TIMI-B
17.1%,19,30,31,
EE e
225,26 27 2100803 00-52-3062 CONM, BODY, PLUG, S-PIN
POWIER 5UFPLY ™
REFEREMCE ARFPART MUMEBEER ARP/MEG MIJMEER LESCRIFTION
CR1-4 i2004a01 ([ EFET] RECTIFIER SILICOM, 75, 20054
Q1.5 1303401 EMEL1TY TSTR, MPN, PR
Q4.5 1302001 ZMEa04 TETR, SILEELIM, NPM
Q23 1303001 2M3006 TSETR, SILMEOM, PNE
Z1 1403381 WEAZ72IIRIC IC, WOLTASE REGULATOR
RE 1003915 UZ0iR1048 = == BOT, AOTARY, LIN, YW, 10%, 100K
L34 1100612 G-0-01(-G-20-0 CAF TANT, 33Y, +50%-20%, 10UF
€1.5 116 701 B41010-250,50 CAP ELECT, 50, +50%-16%, Z50UF
T S701101 C2gna-008 TRAMSFORMER, PO'NER
F1 1700402 MO-1/4 FLUSE, PIGTAIL, 1,9%, Z50V

22




