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SECTION 1 INTRODUCTION

1.1 Product Description

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

quential voitage generator, A voltege ievel slidev is
provided for each of the 16 steps to adjust the voit.
age output fram O to H1{ volts, The saguencer may
ba usad in & "B X 2 mode so that cutputs 1 through
B (bank A) and 3 through 16 {bank B) ssquence in
parailel, The output: of bankx A and B sre prewired
to & voltage gquantizer wiiich sffectively “rounds
off' the ssquences’'s voltage to the rearest whole
twelfth of a2 volt. This alknws preciss tuning since all
ARP products are tumed to a 1 volt per cotave staimd-
ard {1/12 valt per semitone).

A low frequency voltape controlled elock governs the
stepyping spead of the sequancer ard can be started,
stopped, gated, or speeded up either manually or
externally.

Position gates prowide a censtant voltige output
{+10 waits) for as lomg as the sequencer i3 on 2
. selacted position, Tha position gate outputs are
buszed to one of the position gate outputs |Gate 1,
Z, or 3).

1.2 Specifications

SEQUENCER
Munberof ositians . . .. .. .16

Maximum funguantized) controf
volisge ourtput . . .. . L. e e +12 vV

Max imum Gam_uumut vallage , .. ... +14 ¥
16 X 1 Mode . . Channels A and B are eammon

& X 2Mode ... Channels A and B are separzte

Step, Reset, Stert. Stop and Start/Stog

jack inputy . | ... Accepts +3 V to +10 V Gate
CLOCK
TFFEI' B d = m o o d 0 o & o rw b ¥ & vnitage EuntruiIEd

Fuive Wigth | . ., 10% to 100% (lass b msec,)

PHY (Pidee Width Modwation)

Inputjfack ... ..... Accepts O to +10 volts
Frequency Renge ., .. .. 0.2 Hz. to 1) Hz,
FM Input Sensitivity . .. .. ... 2VIOCT max,

Clock Queput . ., .. ... ...+14 V¥ pulse wave

Warmm Up Drift . . ... . . e s RN +
QUANTIZER
Functizn . . ... ... . "Rounds off” voltages to

nearest 1/12 VY {semitone)
Maximum lnput Veltage (A& B) .. ... H10V

Maximums Quantized CV
Oupur (A&SB) . . . ... ...... . T2V

RErmgm . . ... . ... e 2 octaves
POWER REGUIREMENTS

Lime Voltage, . _ .. ... ... 100 to 130 VAL
Lire Frequancy. . . . . e b S-50 Hz,
Power e e e 20 Watis

Ure thesa controfs 10 “tune™ escit positicn.

FIG. L1 CONNECTIONS TO SYNTHESIZER
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1.3 Function Descriptiun
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Pasilion Gats Assigamenr Switche!
Bupplies a +14 wolt gate (o ors of three
{bwsed b guipis,

Foat Swiéiels foput: (Fear Puned) Sup-
plizs 3 +14 valt gaie 1o e “Foot Switch
Out” jack an the front gorel.

Position Gete Bur Ouipuis: +14 voli gate
outputs which are usually connested to
ex-Erne! Erssatope g nedEars.

Fition 1 Quipat: Supplies a +18 vwolt
ga: gn position 1 (only) to synchronize
edditional  gequencess or sywibesizers,

Clockeg Gare OQuir Allcay the welection
of periiculer pouition ganes HSate Bus 11
with controd af the pulse width IChack ),

Clack Ouit: Supipliss a +14 vall clock
pu'se which can triggr exiernal emyeispe
qenereton,

Duaniizegd W Juiputs, Provides a con-
trol voltage in 1112 valt Increments (0 to
+2 wvuolt rangul which cortrols tha pitch
of extarnal oscillatorz. The A and B out-
puss sS1% common it the 16 X 1 mode,
bu- separate in the § X 2 mods,

£V In: Allows external control veltages
{from 2 keyboard for examgle] o ba
summed with tha sequencer’s voltage to
shift tha key in which thg sequencer

plays,

Chantizer faputs: Allows woltages to be
“uantizeg™ {rounded o neamust 112
voli), Prepaschad to the sequescer out-
Puts.

Seguancar Owipurs: Providns & 0 10 +10
voft: angiog confral voltaja,

COTIROT COREMNIBTOR fackx.

12  Pulse Width: Varies the pulse widtls of
the ciock,

13  cioek FM: Al ax1emal controd velts
agas to intreaye the sypesd of the clock
(prawiresd tp Gatm Bluy 1)

14 gock Frequancy: Marsally verlas the
clock rate From 2Hz i35 approx, 100 Hz,

18  SmreSeop: Adematsly stans and stops
the saquarcar.

16 Trig/Gare Swircir: Trigger mote e [ows
tha sequencer 1o be “triggered™ oo, In
tha Gate mode, the seqQuencer is on
white the st button & held.

17 Exrarmativ starsy the sequencer,

18  Exrernoly stops the seguencer.

19 Siep: Advances whe sequencer to the
MENT POk o,

20 Amner: Rewtx the ssquancer to position
1 |sncuential vk onlyl.

21 SkipATaset: Alkve particular positlons
(froemn gaes bus 3| o althwr tkip pAst or
Pk o el tRCu ke positionss.

Y

22  SequmotisdRancom Mode: Allaws clock
1o edvance 10 each sucoeive potitlons or
achvirsok T & v ponitian,

23 Uoce Switch: Staps the squencer 18
timas, or rheps banks A end B 3 times in
poraliad.

w28 "L EDy: (Light Emitting Diodes) Indicttes

wiich pasition s on,

25  Pouition Teeing Shiders: Tunes individual

pasition: (edjusts CV levell.

| L




SECTION 2 THEORY OF QPERATION

2.1 Sequencer

The heart of tha seguancer is the Counter/Latch
clreuit which produces a four it binary number,
When initially reset, the output of the countsr
is 0000 [Pozition 1 code), or zere. Each time the
counter recrives a pulse from the Magde circuit, the
counter zdvances to the next binary numbar (D001,
0010, Qo011, 9100..11711), The highest hinary
furnber, 1111, corresponds 1o position 16,

This code is supplied to the Decoder zircurt which
decodes the hinary number to one of 16 cotputs. For
axample, when the code ODDOD is present on the
output of tha counter, the decocar will turn on the
position 1 output [only); wien tha cade 0001 is
present on the ovtput of the counter, the decodey
will turn on oaly the pasiton 2 autpu, e1c,

When in the "B X 2 modne, 3 three bit code is
supplied from the counter instesd of four. Positions
1 through B and 9 through 16 in the Decoder gircuit
simultanecusly decode so that barms A (18] and
B {@-15) sequarce wn parafled.

The  Voltage Corirolled Low Frequency Clock
determines when the counter is advanced 1o
the next position by pulsing a one shot circuit,
The one shot in torn supplies 3 pubss to the Mask
cireuit which advances the countes and disables
{masks} the gate oJtpuis during the caunt advance,

When the sequencer is in the randorm made, the
Randomizer circuit adyances the counter at an
extremely high frequeney, For each oyce of the
low frequency clock, a position number on the

output of the counter is memorized 2nd held until
the next clock pulse. Since the counter is being
advanced so fast, tha position numbers which are
mermaorized will be random,

2.2 Quantizer

Volrtages which are to be guantized to the nearest
whole twelfth of a volt are applied to the "A' or
"B" mput of the gquantizer” Cne Quantizer circyit
is multiplexed by switching betivezn one of the twe
puts (A and B) to provide two indeperdent guan-
tized control wvoltige outputs.  The valtages ere
quantized and stored extremefy auickly, s that
two differant voltages are quantized [one at a time}
faster than cen be detected by the ear, As in 3
standard kevyboard, a reslstor chain of equal value
resistors rmake up 3 voltage divider 1o generate a
voltaga reference. The sollages produced by this
reference GV generator are O walts, 1712V, 2/12V,
INAV.2V (2 octave rangel. A high frequency
gizillator steps a countér which enables the CW
generator wvoltages to be “scanned’” one at 2 time
{0 volts 1o 2 voltsh )

The input voitage which is to be “guantized™ is
compared to the reference OV on the scanner outpuot;
if tha scamner outpui is lower than the input valtage,
the counter advances until the scanner voltzge is just
higher than the input volizge. The counter i then
siepped [by the Comparator gircuit) and the voltage
on the owiput of the stanneér is memosized, The
caunter is then reges to zerg s0 that the voltage on
ather input may be quantized naxi.
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SECTION 3 CIRCUIT DESCRIPTIONS

3.1 Clock On/Oft

Gate signais applied 1o the start jack set the O autpyt
of Z2B to jogiz 1 {(+15 valts) and Q bar to logic 0
(0 volis), Gate signals applied to the stop jack set
the 1) output of Z28B to logic O and the Q bar to logic
1. Each time a gate sfgnal is applied to the startfstop
igck er when the start/stop bution is depressed, the
Q output of ZZB assumes the logic bavel of the O bar
output so that the O and Q bar outputs reverse state,

When the Gate/Trigger switch ({52) is in the gate
position, the O autput will assume a logic 1 stata for
#5 long as a gate & present on the start/stap jack.

Summary: For 2 clock “on™ state_ the Q outpst of
Z2B {B point) will be 2 legic 1, For a cleck “off”
state, the C autput is a logic 0.

3.2 Ona Shot

A 4 millisseond puise ocours an the O output of
Z11A when pulsed on the A jnput {pin 5). The
pulse an e output of the one shot is suppliad to:

1} the Clock Osciilator 1o reset the sawtcoth: 2} the

Reset circuit te hingthen the eaternal reset pulsa (if
apptied] when the E point is at 2 logic 1; end 3}
the Randomizar clrcoit i momentarily disable the
high frequency osciltator |andom mode anly).

3.3 Clock Oscilltator

Theee circuits cowmprise the Clock Oscillator:  the
Voltage Controfisd Oxcillator, Sawtogth to Puise
Converter, and Comparator,

Sawtooth Oscillator:  Voitages from the clock FiM
input jack and the clock rate slider are summed on




the base of Q4. 04 and QS are a linear valtage to
exponeniial current corverter. Capaecitor C7F s
initially charged to +1% wvolts and discharges toward
ground through Q5. Z3A znd Q7 fallow the waltage
lsval on C7 and susply it to the comaarator and the
sawiooth 1o pulse  corwerter. The output of the
comparator {pin 13, 8} will switch 1o +15 voltz (logic
1) when the szwtooth voltage Tslls below +7.5 volts,
Tra comparatar sotput s supplied to the ona shot
which reset capacitor C7 1o +15 valts.

Sawtonth To Pulse Corwverter: Voitages from the
Pulse Width Meodufation jack and ths Pulse Widih
clider are applied 10 24A and Z4B 1o set the ciock
pulse width. The collector of Q8 will be a pulse wave
with a puls2 width from 20% to 100% depending on
the position of tha pulse width slidec. The pulse
cutput of the cloc< oscillator i routed to the Gate
Qutput Processing circuit {sohematic 21,

34 Randomizes, Skip & Reset

Z11B is a high speed oscillator [approx. & micosec.).

Whan Z16A pin 3 is a logic 1, 2118 produces s high
frequency pulse chain cn pin 8. When Z16Z pin 3 is
at a logic O {ground) Z11B stops aseillating, With
slide switch 527 in the Random pasrtion, Z100C pin
10 will enagble (turn onl the high speed oscillator
(€118} through Z16A. 2118 will then provide a
Pulse chain to Magk circuit. When pulsed by the
clock cscfllator, the one shot will momenterily turn
oft the high speed oscillator thraugh Z10C (pin 12 &
13} to allow the tetch in the CounterfLatch circuit to
memorize a {random) position, Pur ng this mode,
£Z7B ganerates random wohage lavels to yary the fre-
quency of Z118 to insure 2 random sampling of
positions, With S21 in the Sequentiai mode, Z10C
will net affect the frequency of the high speed
oscillater, When 522 is in the skip position, pin 8
of Z9C iz ai logic . When the J point is also at a
logic 0, Z9C pin 10 then turns an the high speed
oscillator which quickly advances *he seguencer
to the next position [via Z16C),

In the reset position, the gate signal on the J paint
is supplied through 522 to Z90, When the J point
15 at logic 0, 290 supplies a logic 1 which ressts the
ciunter to position 1 via Z168. External reset gates
may be appdied to Q27 and by depressing the reset
Fush buttin {S23).

3.5 Maslk Circuit

Z154 pin 3 iz hogic 1 when the sequencer is in the
“sequential” mode which allows the latch (Z8) in
the Counter/Latch circuit to transmit data com-
tinvously, When pin 3 of Z150A i5 logic 0, {randam
maode only) Z8 in tha CounterfLatch circuit holds of
stores the daiz on the counter output,

The one shot pulss will cause the Q and Q bar ot
puts of Z2A to momentarily reversa -stats. The
cutput of the high speed oeillatac {Z11B) and the
G bar output of 22A are then comblined on Z16C
which advances the counter in the Counter/Lztch
circuit. A "mask™ pulse is generated by combining
the ane shot pulse [4 msec, duration} and the pulse
from Z2A [B microsec. durstior) on the output of
Z1BB (pin 4] to turn off all the gate autputs during
the time the counter is advanced from one position
ta the next.

36 Step

When gate signals are applied to the step jack or from
the step push button, 28A pin 3 provides a pulse to
the One Snot circuit and the Gate OQutput Processing
circuit,

3.7 Foot Switch Jack

The foot switeh jack on the frent pane! provides &
+10 volts gate for as long as the foot switch is Reld
and can he patched te any of the input jacks on the
frant panel.

3.8 Counter/Latch

£7A Is a divide by 16 counter providing a 4 bit code
to ZB. 28 is a latch circuit but nornally transmits
data to tha Dagoder gircuit unaffected, 29B and 294
are connected o the O and O bar autputs of ZB to
enable Z13 and 214 in the Decoder circuit ooe at a
time (secuerriiaily].

4.9 Decoder

13 and 214 decode the binary numbar from the
Latch circuit t¢ one of 16 paositions. When S48 is in
the 18 X 1 mode, Q11 through 26 will tum on one 2t
& time sequentially {1 through 16). In the B X 2
moda, Z13 and Z14 decode in parallel (pasition
148 and 2-16). In the random mode, tha countar
ardvances a7 the rate of the High Spesd Cscillater
{Z11B, schewmatic 1) but in this mode, £8 halds
the code which is supnpled to the decoders constant.
Tha sirobe input of the Z8 allows a random binary
number to be memorized on gach clock pulse which
is supplied 1o the decoder.

011 and Q26 are turmed on one 3% a time and supply
voltages to one of the three gate bus lines through the
three posiklon gate switches, At the same time, the
LED ts lit indicating which position is ort. The three
position slide switches provide the path to groond
far the LEDs,




The yoitages from the deccder chips are also supplied
to 100K sliders (RB? through R103) 13 provide 2
variable voltane level {0 to +10V) for each position,

Voltages from the A bank sliders and the B bank
shiders are summed in the autpyt amplifier eircoit
Z19A and Z18A. When the sequencer is it the 18 X
I position, the output of the A and B channels are
surnmed together so that the cutputs of Z19B and
Z18B  will be the same. The Seguencer output
voltages supplied by the output amplifiers are routed
to the quantizer [schematic 3).

3.10 Gate Qutput Processing

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

The Gate Bus 1, 2, and 3 outpus are driven from the
3 position slide switches in the Decoder circuit,
Z15C and 216D are a flipflop which supplies the
Clocked Gate 1 Cutput and turns on the clock
irdicator  light (CR22). The position 1 output
obtains iz signal from Position 1 {Q17 base) in the
Decoder circLit go that more than ore sequencer
can be syrchraonized,

OUANTIZER

3.17 Current Source & Semitons Shift

£79A supplies constant current through 13 equal
vafue resistors {{00ohm) located in resistor pack
220. The voltage diop across each resigtor is 2/13
of a volt itwa semitones, or one whol: tone). Q35
supplias an offset voltage to pin 3 of 229A t “shifr”
ar raise the eutput of the current souree fand theve-
fore pins 1 through 14 of Z20] up 1/12 of # wolt

3.12 CV Generator & Scanrer

£21 and 223 are digitally controlled analog switches
which are cormected to the CV generator autpuis
{220}, The three binary inputs (&, B and C) select
ane aof eight switches to be turned on and conmect an
input (pins 13, 14,16, 12 1, 5, 2, or 4} 10 the cutput
(pin 3). All of the switches are off when a logic 1 is
oy pin 6 {inhiait). The A, B and C inputs of 221
are driven by 225,

3.13 COUNTER

£25 generates a binary number which “counts™ from
00300 to 11111, The first hit (MSB) inhibits either
221 or 222 50 that only coe voitage from Z20 it ever
on 2t tha same time. The next three bits {pins 6, 3,
and 11 of 220} turn on chanmels 13, 14, 15, 12, 1

Bfc. Oore at a time sequentiaily, The remaining
bit [LSE} en the Counter output {pin 12} iz supplied
to the Current Source to shift the rasistor chain level
up 112 of & walt to obta.n two voltage levals per
resistor im 220,

3.14 Comparator

The scanner autpat (2298 pin 7} is supplied to the
inverting input of the Comparator (223).  An
external control voltage which s to he quantized
is suppliad to the noninverting input of the Compara-
tar via the Input Channel Sefector,

Initially, the Comparator output is logic 1 (415 wolts)
which permits the counier o be advanced by the
Clock through £240, As the Counter advances, the
valtage on pin 2 of 223 “deps™ in 1/12 volt incre-
ments until it exceads the voltzge fevel on pin 3 of
Z323. The output of the Comparator then changes
to logic 0 which immediataly stops the Counter, The
voiiage on the Scanrer cotput (now constant) is tha
nearest 1/12 of a volt levzl o the input control voit-
age; therefors, it is suppliad to the Chanrzl Memory
wia 2300 1o be stored.

3.15 Sample Control

Z30C iz asabled when the Sample Control provides
a logic 1 to the cloek inpui of Z2BA. Z28A then
turns on ane of the transmissicn gates {2ither channel
A or B| for a time period of half a clock cycle., Aftey
the quantr=d contral voltage from Z249C has heen
supplied to one of the memory circuits, Z27C resats
botty the Sample Coantrol and the Counter. Addi-
tionally, the outputs of Z23A reverse state to switch
from one channel to the other (A 1o B for example).
The Quantizer is now rezdy to quantize the voltage
wiliting an the other input.

3.16 Extermnal CV Input

The External CV input zllows a control voltage from

- another synthesizer to be summed wich the autpot of

the two Cluardizer circuits, The keyboard CV of
other inyiruments can be added to tha saquencer's
voltage to change ®he key in which the sequencer
elays simply by playing an extermai kayvboard,

The st points on the following two pages iiustrate
the oparation of the oircuits n the sequencer in
relation to ooe anather.




SECTION 4 SEQUENCER TEST POINTS

.E?'IT FLUMNCTION LET P SEPCC[FICATIONS
TP-1 HIGH FREQ. { 1. Put the SEQ/RAND switch in
050G, the RANCOM mode,

2. Put the SEQ/RAND switeh in

the SEQUENTIAL mods, 0 volis (constant)
TP2 | CLOCK 1. Put the TRIG/GATE switch in — 15V
ON/OFF the GATE position. Dapress the 4!.(_ Start/Siap Buttan held Zows ——
START/STOP buttan, — v
2. Put the TRIG/GATE switch in Alternates batween +15 W and 0 VW when START/STOP
the TRIGGER position. Depress is depressed,
the START/ASTOP button.
TP-3 | QONE SHOT 1. Put the CLOCK FREQ. slider at %. Fp—— + 15 W
2. Put all cther siiders fully DOWVIN, - ™+
3, Start the Sequancer. 0y

] 25mear, typlcal

TP-4 CLOCK 1. Put the CLOCK FREQ., zlider at %. —\\I"" 13 v
SAWTQOTH | 2. Putall other slicers fuliy DOWN. N\r\
' 3. Start the Sequencer, %

. Put the CLOCK FREQ. slidar at %._ 20 L tyalcal ’-] + 1B W
-

TP-5 COMPAR-
ATOR

| —y

- Put 2Nl other sliders fully DOWM,
3. Start the Senuencer,

oW

P65 | CLOCK 1. Put the CLOCK FREQ. slider at %. — risw
2. Pur #ll other stiders fizlly DOWN. H [
3. Start the Sequencer . ¢
£, Put tha PULSE WIDTH slider +15 walts {constant}
furlly up. '
TF-7 OMNE SHOT 1. Put the CLOCK FREQ. slider at %_ +15 W
2. Put ali other sliders fully DOWN. 4 s, L
3. Start the Sequercer. gy W v
TPE MASK t. Put the CLOCK FREQ, slidar at %. : +15 v
ADVANCE | 2. Put all other sliders fully DOWN., 8 e typiea ! ]
3. Start the Sequercer, o
TP9 | MASK 1. Put tha CLOCK FREQ, slicdsr at %, | © Mt * 8 v - r15V
2. Put all othar sliders fully DOWN. - l" I—
2. Start the Sequencar_ . 0w
TP-10 | ADVANCE 1, Put the CLOCK FRED. slidar at %, B usec. Lypicat * 15 Y
2. Put all other sliders fully DOWN, | ‘ 1
3. Start tha Sequencer, ov

-
8 .
P




The fallowing fest poinis aif use the same pane! settings:

M2OTE: TEyt palnty 11-17 a:9d 19-20
are +15 W pulsa waves,

1. Put the SEQ/RAND switch in the SEQUENTIAL position.
2. Put tha GATE/TRIG swiich in tha GATE position,
OUAMNTIZER 2. Put the mode switch in the B X 2 positlon.
4. Depress the RESET button [position 1 LED should be lit).
B, Put the PISITION 1 slider about 1/3 up.
6. Put the POSITION 2 slider about 2/3 up,
gest e | FuncTion | spEciFIcATIONS
N UUUYRRA AL AR B U
{:LDCK o ot byl el b el iy ' — oy b
120 usgs_ parlod fyplcal (& HKHE}
2 Cloee | [LUURMARLARMUIAA RN
CLOCK L] ag BMIARNQNpEpRpEpiyi ajigl L L L
i 1
s e (UL ULy gyt
SHIFT : !
[
P . l P g
TP-14 | SCANKER | If I | |
A —
| ' |
| ———
TP-15 | SCANNER I : F
B | 1 '
i | )
TP-16 | SCAMNMER "I |
c ! !
! t
TP-17 | SCANMER [ |
I
| ! !
| i |
sy ! I I
TP-18 |SCANNEF F ' t
OUTPUT -— A CHAMN. —r-i-i B CHAMN, ’.i-}-( A CHAMN, -l-['!‘.— B CHAM. e
—
| Bcv N EXAMPLE) _
I FRUOM SEQUENCER _j - |
—+ 10V I — |
| —_ |
——_' _—_-— # T
. - A CV IN (EXAMPLE] - _—'_ _...""—
o - FROM SEQUENCER - o
D—T.------- ---.-.a.-.-.—-.-.l f—-,.-...... Al I E R L EE EAL e e - m - mew m A —:---.-.--.- - —_ - oW
L
I -
TP-19 | COMPAR- J
ATOR G0 yed, typital | 120 uses, typical I
—t |
I I
| )
!
TP-Zi¢ | SAMPLE 70 usec. ty pica.
e
| N 1. !
] =it | ]
I I |
TP21 | RESET —I-Ii- I I
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—EEC"TIDH & CALIBRATIONS
5.1 Sequencar & OQuantizar

REF.MD, | TRIMMER, TERIM PROCEDURE
R139 FAEQ, GAL. 1, Put the CLOCK FREQUENCY SLIDER fully UP.
@ 2. Monitor the CLOCK OUTPUT with a frequency counber or cacilbkascope,

3. Put al| other-slidars fully DOWRN.
4, Adjust trimmer R19 for & 10 msac, period waveform [100Hz ).

RZ6 PULSE WIDTH 1. Put all GATE ASSIGNMENT switches fully UP {Gate Bus 1 position}.

@ 2. Klonitor the CLOCKED GATE 1 QUTPUT with an osillescope. |
3. Put the GATE/TRIG switch in the TRIGGER made,

&, Depress the START/STCR button to START the sequencer,

&, Put the CLOCK FREOQUENCY slider fully UP.

5. Put the CLOCK FM slider fullvy DCOWHN,

7, Put the CLOCK PULSE WIDTH slider fully UP,

8. Turn trimmer R2& fulty CLOCKWIERE,

9, SLOWLY turn trimmer R26 COUNTER CLOCKWISE until waveform

dizappears {conssant +14 voits). TURN MO FURTHER.

R206 & A OFFSET & 1. Connect 2 pateh cord from INPUT A jack to INPUT B jack [isolates
R207 B QFFSET CLERNtEzaEr inputs),
@ ADJUST 2. Adjust trimmer A206 for O voits +.005 V on QUANTIZED A OUTPUT,

3. Adjust rimmer R207 for Q volts +.006 ¥ on QUANTIZED B OUTPUT,

R226 & QUANTIZER
R222 CV VRICT

. Put afl sliders on the saquencar fully DOWN.

. Put tha TRIG/GATE switch in the GATE mode.

. Put the sequencer mode switch in the 16 X 1 POSITION.

. Put the SEQ/RAND switch in the SECGUENTIAL position.

. Depress the AESET button {pasition 1 LED shauld ba litl.

. Put the POSITION 1 SLIDER fulty UP.

. Adjust trimmer B266 for +2.00 voits or the QUANTIZED QUTPUT A jack.
. Adjust rimmer R222 for 2,00 voits or the QUANTIZED QUTPUT B Jack.

O ed I 1 o Lo B -

A217 & | A MOD ADJUST
R218 B MOD ADJUST

. Put all the sliders on the sequencey fully DOWN.
. Put the GATE/TRIG owitch in the GATE made,
. Put the mode switch im the 16 X 1 POSITION.
. Pui the SECQYRAND switch in the SEQUEMTIAL pesiiion.
. Depress tha AESET button {pasition 1 LED shoold be {it),
. Lannect a peich cord from INPUT A jack to: INPUT B jack [isolates
quantizer inputs}.
7, Monitor the A SEQUENCER QUTPUT with a DVM.,
8. Raise the FOSITION 1 SLIDER to %
9, Measure ard racard the EXACT VOLTAGE lsval oo the A sesjuencer output
(skould be near +5 voits).
10. Connect a patch cord from the A SEQUENCER QUTPUT jack 1o the
CW 1N jack.
11, Monitor tha QUAMNTIZER OUTPUT A with 2 ﬂ"d'H
12, Adjust trimmer R217 for EXACTLY the same voltage ax measured in
stap 9 {unity gain),
13. Monitor the UAMTIZED OUTPUT B with a DVM.
14, Adjust trimmer R218 for EXACTLY the same voltage as maasured in
step B (unity gain).

B Ao b —

10




6.2 Powar Supply

REF, TRIMMER TRIM PROCEDLIRE

RS +5 VOLT SET 1. Monitar the power supply’s +15 woft output with a digital woitmater,
&) Adjust RS for exactly +15,00 voits,

R11 N6 WOLT SET 1. Set RS {(+15 volis) first,

@.

Fut the digital voltmeter’s ground lead on the powey supply's -1b volt autput

and put the meter’s plus |ead on ha powsr sapply's ground output.
3. Adjust R11 for exsctly +15.00 volts {reversed polarity).

SECTION & ASSEMBLY/DISASSEMELY

1, To Prevent shock when troubie shooting, unplug
tha ssgusncer and mount tha power sqpply on the
outside rear panel (oo abave ilustration).

2. To remove the main printed cireuit board, remove
11 bokts (Hlustrzted abose), rermove all dider knobs
an the frant panel, and gently push on the shafts of
tha slidars until the board pops loose.

3, To remove the |ouver jeck bosrd assembly, remove
the jack ruty on tha lowsr front panel. Then pull the
bottom of the power switch out so that the jack
board ciears the power switch fsee Hlusiration to
right).
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PARTS LIST
BoLED )

REFEREMCE ARE PART MUMBER ARPMFG MUMBAER DESCRIPTION
CR1,2, 20,393,249 1200301 INa148 DHOOE, SIGNAL
CR4-140 sa04801 CHODE, LIGHT EMITT NG
g 5 ToOgE01 TETR ASSY, MNPH/PHE
@1,2,3.5,11-27 1202901 23004 TSTR, MFtY, GR
Q6.7,8,10,29-36 1203001 2M3TDE TSTH, PNI?, GP
Z4.5 1an054a1 CAIANOL IC, TSTA ARRAY
Z18,19,26,.29,34.35 ~EEGIAOL ic, OF ArPL QAL
i SEDL1OD1 ic, & AMPL, SELECTED
79,27 12404301 CO4001AE IC, GATE, 4X21 HOR
Z£4,11,32,33 1404 E0) CDA00TAE I¢, & MOS PAIR, PLUS INVERTEHR
#1,6,12 15 2L 1a30EGL TOHD11AE Ic, GATE 4%1 HAMD
£2,.28 14033401 Cod0tinE I, el 0, FF, SET/RESET
a1y 140453] CoA0)laAE IS Gllad BILATERAL SWITCH
Z20 1400501 CRsOaaAE IC, BINARY COUNTER, FBIT
Z1G 1414601 CO4025AE e, GATE, 3X3A1 HO R
L1214 1404701 Co402aAE 1€, BED-TC-DECIMAL DECQDDER
Za 1l B ] CDdtdA2AE I, dLAD CLOCHKED ‘D" LATCH
Z£31,22 1la0£90] COA0R] AL IC, SINGLE 8-CHAMNHMEL MLTPLX
26,17 1405101 COMO7] BE IC, GATE, 4M2f OR
&7 1405201 CO4520BE IC, DUAL BINARY P COUNTER
£11 1405301 MC1a52BCHF P, OUAL MONDSTABLE MULTIVIE
Z20 5704101 12, RESISTOR FPACH
R222,226 1000504 U2giR1fa POT, ROTARY, 1K, @w, 50%
Rl 7.218 100085 UZ01R252P POT, ARDTAARY, 2,58, WW, 30%
R1S 26,806,207 l0peal s U20iR1cG4B FOT, ROTARY, 100K, WW, 34%
R}S5,35,57,60,63,08 alon?os FGT,. sLIBE, LIMN, 130K, X3, 30%
549,72 75 78.B2,.85,
BH,91,94 07 100,
163
R13 B7 702 AOT, SLIDE, AL0, 100K, 1/3W, 30%
ink %~ 1100612 S-0-G10-G-20-0 Lap, TAMT, 1QLF, 35V, 20%
51.5,23 1533001 ac-51-91 SYiTCH, MOMIZNTARY, 5P
52,21 1532401 014810006 SWITCH, SLIDE, DPOT
=4 1830701 0l-481- 085 SWITCH, S5LIDE, 4FDT
58-20,22 1930601 Gl-dA1-00054 SWITCH, 5LIDE, OFTT
P2a-2F 2132901 D9-c4-106 7 COMM, FLUG, WAPER, B-FIM

213280} 10-18-2931 COMM, RECEPTALCLE, 3-FIN
EOARD 2
REFEREMNLCE ARPPART MUMEBER ARFMFE NUMBER DESCRIPTION
CR2Z EvToasn] DIOGE
41,6,10:15 2022 2101201 l142A JALHK TINED

2503301 5] L] CE P, MOLUNTIMNG, LED
BOARD 3
REFEAREMNCE ARPFART HNUMBER ARPMMEE MUMBZIR IESCAHETION

12,5,4,5,7.4,16,
17,1%,15,30,31,
Ax 2
125,26.27

POWLKER SUFPLY

2101201 lazh,

2100 803 00-52-3062

JACHK TIMI-D

CCONM, BODY, PLUG, S-PIN

™

REFEREMCE ARFPART MUMEBER ARP/HEG MUMEER OESCAIPTION
CR1-4 1200401 Ir4448 RECTIFIER SILIGOM, 75V, 200 5A
Q1,5 1302441 EMELID TSTR, MFN, PG

4 5 1302501 2M3g04 TETR, SILFEDMN, NP

2.2 1303001 2M3006 TSTR, SILMEOMN, PHE

4 | 14031301 WEATIDIIPIC IC, VOLTASE REGULATOR

RE 1T 1000515 UZ01R1048 - == WOT, AOTARY, LN, %W, 10%, 100K
C3,4 1100612 G-0-010-G-20-D CAF TANT, 38V, +50%-20%, 10UF
1,5 1161701 B4 1010-2 50,50 CAR ELECT, 50, +50/%-10%, 250UF
T1 701101 C2a0a-008 TRAMSFORMER, PO'VER

F1 1700402 MDY-],/4 FUSE, PIGTAIL, 1,954, 250V
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