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SECTION 1 INTRODUCTIONM
1.1 Product Dascription

The ARP Sequencer, model 1601, is a 16 step se-

quential voitage generator, A voltege {evel slides is
provided tor each of the 16 steps to adjust the voit.
age output fram O to +10 voits, The sequencer may
be usad in 8 "B X 2” mode so that cutputs 1 through
8 (bank A) and 3 through 16 {bank B) sequence in
parailel, The outputs of banks A and B are prawired
to & voltage quantizer which effectively “rounds
off”” the sequencas’s voltage to the rearest whole
twelfth of a volt, This alknas preciss tuning since all
AR®P pcoducts are tuned to a 1 volt par actave staixl-
ard {1/12 voit par semitone).

A low frequency voltage controlled clock governs the
stepping spead of the sequancer and ¢an be started,
stopped, gated, or speeded up either manually or
externally.

Position gates provide a constant voltige output
(+10 wvolts) for as long as the sejuencer 5 on 3

. selacted position., Tha position gate outputs ae
buszed to one of the position gate outputs (Gate 1.
Z, or 3).

1.2 Specifications

SEQUENCER
NnDBr Of COSINGNS .« o i o i e s s e n e e ns .16

Maximum {unguantized) controf
VOHSGE BUIDUE | . . @ iy i m et am v s +12 V

Maximum Gﬂemﬁwww voltape ., .. ... +14 V
16 X 1 Mode .. Channels A and B are common

8 X Z2Mode ... Channels A and B are separate
FiG, 1,1 CONNECTIONS TOSYNTHESIZER

e eea Controfls 10 “tune’ each positicn.

(&288,_Sequencer]

Step, Reset, Stert. Stop and Stast/Stog

jack inputs ., . . . .. Accepts +3 V to +10 V Gate
CLOCK
TVPB, v i v v v i ves..s o, Voltage Controllzd

Puive Width . ..., 10% to 100% (less & msec,)

PHIS (Puiee Width Modufation)
Inputjack .. ....... Accepts [ to +10 volts

Frequency Bangs .. ... .. 02 Hz 10100 Hz,
FM Input Sensitivity . ....... 2V/OCT max,

Clock Qutput. .,........+14V pulse wave

WarrnUp Dreft . | . .. .. o vv .o R ¢
QUANTIZER
Function . . .. ... “Rounds oft” voltages to

nearest 1/12 V {(semitane)
Maximun Input Voitage (A & B, .... +t10V

Maximuoms Quantized CV
Output IA&B) .. ........... ceee 2V

Rangw . . ... ... e cem e _ 2 octaves
POWER REQUIREMENTS

LineVoltage. . . ........ . 100 to 130 VAL
Line Frequency. . . . . Gt aese e XB0HZ
POWEr . & .. . e i e s s anen s 20 Watts







SECTION 2

THEORY OF OPERATION
2.1 Sequencer

The heart of tha saguencer is the Counter/Latch
clreuit which produces a four it binary number,
When initially reset, the ocutput of the counter
is Q000 (Positior 1 cogde), or zero, Each time the
counter receives a pulse from the Madk circuit, the
counter advances to the next binary numtar (0001,
0010, QO011, 0100...1111). The higchest hinary
number, 1111, corréesponds to position 16.

This coda &5 vupplied to the Dacoder circuit which
decodes the hinary numbsr to one of 16 outputs. For
axample, when the code 0000 is present omnt the
output of tha counter, the decocer will turn on the
position 1 autput {only); wien tha code 0001 is
prasent on the ocvtput of the counter, the decoder
will turn on anly the position 2 cutput, etc,

When in the "B X 2 mode 3 theee bit code is
supplied from the counter instesd of four. Positions
1 through B and 9 through 16 in the Decoder gircuit
simultanecusly denode so that banx A {1-8) and
B {8-16]) sequerice n parafle!.

The .Voltage Cortrolled Low Fraquency Clock
determines when the counter is advanced Yo
the next position by pulsing 3 one shot eircuit,
The one shot in turn supplies a pulse to the Mask
circuit which advances the cdunter and disables
{masks) the gate o.tputs during the tount advance,

When the sequencer is in the randormn mode, the
Randomizer circuit advances the counter at an
extremely high frequeancy. For eadh cyde of the
low frequency clock, a position number on the
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output of the counter is memorized and held until
the next clock pulse. Since the counter is being
advanced so fast, the position numbers which are
memorized will be random.

2.2 Quantizer

Voltages which are to be guantized to the nearest
whole twelith of a yolt are applied to the A" or
Y8 mnput of the gquantizer” Ona quantizer circyit
s multipiexed by switchirg betivezny one of the two
inputs (A and B) to provide two independent quan.
tized control voltage outputs. The voltages are
quantized and stored extremety quickly, s#¥ that
two differant voltagss are quantized (one at a tine)}
taster than cen be datectsd by the aar, As in 3
standard keyboard, a resistor chain of equal value
resintors make up 3 voltage divider to generate 2
voltaga reference. The sollages produced by this
reference CV generator are 0 wolts, 1/12V, 2/12V.
3/12V...2V (2 octave range). A high frequency
oszillator stegs a counter which énables the CV
generator vultages to be “scanned” one at 2 time
{0 volts to 2 valts).

The input vottage which is t be “quantized” is
compared to the reference CV on the scanner output:
if the scanner output is lower than the input voltage,
the counter 2dvances until the scannsr voltage is just
higher than the input voliage. The counter is then
stiopper] (by the Comparator gircuit) and the voltags
on the ouiput of the scanner 1Is meémarized, Tha
counter is then reses to zero 50 that the voltage on
other input may be guantized naxt.
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The voitages fram the deccder chips are alse supplied
to 100K siders (RS7 through R103) t provide 2
variable voltage level {Q to +1QV) for each position,

Voltages from the A bank sliders and the B bank
sticders are summed in the outpul amplifier circuit
Z19A and ZIBA.. When the sequencer is int the 18 X
I position, the output of the A and B channels are
summed togethier so that the cutputs of Z19B and
Z18B will be the same. The Sequéencer output
voltages supplied by the autput amplifiers are routed
to the quantizer {schematic 3).

3.10 Gate Qutput Processing

Gate Qutput Processing circuit provides 6 outputs:
Gate Bus 1, Gate Bus 2, Gate Bus 3 Clacked Gate
1. Clock Output, and Pasition 1 Qutput.

The Gate Bux 1, 2, and 3 outputs are driven from the
3 pocition slide switches in the Decoder circuit,
Z15C and 215D are a flip-flop which supplies the
Clocked Gate 1 Output and turns on the clock
irdicator Jigkvt (CR2Z2). The position T output
obtains s siynal from Position 1 {Q17 hase) in the
Decoder circLit so that more than ome seguencer
can be syrchionized,

QUANTIZER

3.17 Current Soarce & Semutone Shift

£79A. suppliss constant current through 13 equal
vafue resistors {100ohm) located i resistor pack
220. The voltage drop across each resistor is 2/12
of a volt {twa semitones_ or one whol: tone). Q36
pupplias an offset voltage to pin 3 of 229A v “shifr
or raise the oLtput aof the current sowurce (and there-
fore pins 1 through 14 of Z220) up 1/12 of 2 volt,

3.12 CV Generator & Scannmer

Z21 and 222 ore digitally controlled analog switches
which are commected to the CV generator autputs
{220). The three binary inputs (A, B and C) select
on: of eight switches 10 be turned on and connect an
input {pins 13, 14, 156, 12 1,5, 2, or 4} to the output
(pin 3). Al of the switches are off when a logic 1 is
ory pin B (inhiak). The A, B and C inputs of 221
are drivan by 225,

3.13 COUNTER
225 generates a binary number which "“counts”™ from

00000 10 11111, The first bit {(#SB) inhibits either
221 or 222 so that only coe voitage from Z20Q is ever
on at tha sama time. The next three bits {pins 6, 9,
and 11 of 220} turn on chanmels 13, 14, 15, 12, 1

BIC. Or? at a time seguentiaily, The remaining
bit {LSB) on the Counter output {pin 12) is supplied
to the Current Source to shift the resistnr chain level
up 1/12 of & walt to obta.n two voltage levels per

resistor im 220,

3.14 Comparator

The scanner gutpat (2288 pin 7} is supplied to the
inverting input of the Comparator {(Z23). An
external zontrol voltage which is 1o be quantized
is suppliad to the noninverting input of the Comripara-
tar via the Input Channel Sefector,

Initially, the Comparator output is logic 1 {+15 volts)
which permits the counier tc be advanced by the
Clock through 2240, As the Countser advances, the
voltage on pin 2 of 223 "steps” in 1/12 volt incre-
ments until it exceeds the voltage fevel on pin 3 of
Z23. The output of the Comparator then changes
to logic 0 whick immediately stops the Counter, The
volitage on the Scanmer output {now constant) is tha
nearest 1/12 of a volt level o the input control volit-
age; therefore, it is suppliad to the Chanrel Memory
via Z30C to be stored.

3.15 Sample Control

Z30C is evzhled when the Sample Control provides
a logic 1 to the cloek inpui of Z2BA. 2Z28A then
turns on one of the transmission gates {either channel
A or B) for a time peciod of half a clock cycle, Aftey
the quant red contral woltage from Z28C has heen
supplied to one of the memory circuits, £Z27C resets
both the Sample Controt and the Counter. Addi-

tionally, the outputs of Z253A reverse state to switch
from one channel to the othser (A to B for example).
The Quantizer is naw rezdy to quantize the voltaje
wiiting an the other input.

3.16 Extemal CV Input

The Externsl CV input zilows 3 control voltage from

. angther synthesizer t0 be summed wigh the qutiut of

the two Quartizer cércuits, The keyboard CV of
aother instruments ¢an be added to the saquencer’s
voltage to chang= the key in which the saquancer
plays simply by playing an extermai keybeoard,

The 85t points on the following two pages illustrate
the cparstion of the circuits in the sequencer in
relstion to ooe angther.,



SECTION 4 SEQUENCER TEST POINTS

o st up SPECIICATIONS

1. Put the SEQ/RAND switch in
the RANDOM mnde,

HIGH FREQ,

2. Put the SEQ/RAND swritch in
the SEQUENTIAL mode, 0 voits (constant)

1. Put the TRIG/GATE switch in
the GATE position. Dapress the
START/STOP button,

CLOCK
ON/OFF

Sta!tﬁiﬂp BUIIOH NBIO COWT] sy

Alternates between +15V and O VY when START/STOP
is deprassad,

Put the TRIG/CATE switeh in
the TRIGGER position. Depress
the START/STOP button.

TP-3 ONE SHOT 1. Put the CLOCK FREQ. slider at %.

2. Put all other siiders fully DOVEN.,
. Start the Sequancer.

CLOCK
SAWTQOTH

1. Putthe CLOCK FREQ. slider at .
2. Put all other slicers fully DOWN.
. Start the Sequencer,

1. Put the CLOCK FREQ. slider at %.
2. Put all other sliders fully DOWKK.
3. Start the Sequencer,

COMPAR-
ATOR

TP-b

20 uper, tyalcal +1B6 ¥
i
~———— OV

+1i353 V

TP-6 CLOCK . Put the CLOCK FREQ. slider at %.
2. Pur zll other siiders fully DOWN.

. Start the Sequencey

g%

QONE SHOT 1. Put the CLOCK FREQ. slider at %,

2. Put all other sliders fully DOWN,
. Start the Sequencey,

TP8 | MASK
ADVANCE

. Put the CLOCK FREQ. slklar at %.
. Put atl otter sliders fully DOWN.
. Start the Sequercer,

3

TP9 MASK . Put tha CLOCK FREQ, slidsr at 4.
. Put all othar slidevs fully DOWN.
. Start the Sequencer.

TP-10 | ADVANCE

. Put the CLOCK FREQ. slidar at %,
. Put all other shidscs fuliy DOWN,
. Start tha Sequencer,

m-



The foflowing test points 2If use e sarme pane! settings: NO™E: Tast pointy 11+17 a3d 19-20
are +15 V Duivd waves,
1. Put the SEQ/RAND switch in the SEQUENTIAL position.
2. Put tha GATE/TRIG switch in tha GATE position,
QUANTIZER 2. Put the mode switch in the B X 2 position.

4. Depress the RESET button (position 1 LED should be Iit).

B, Put the POSITION 1 slider about 1/3 up.

6. Put the POSITION 9 slider about 2/3 up,

TP-11
mmauﬁg,mn%typlur {8 KHX.) -
TP-12
i - : r
TP-13 : }
| i
l
TP-14 | SCANNER | |
A
—— M m_'mw"_"-lw“
l I
TP.15 | SCANNER : I E
B : i J
— ]
|

TP-16 §} SCANNER

l
- ‘ e

TP-17 | SCANNER
|

2,0V f

TP-18 | SCANNEF ‘s A CHAN, ] e

|  BCVIN(EXAMPLE) — |
, FROM SEGQUENCER -
-+ 1.0 V I — |
: — i
! “HH m-_ A CVINi{= XA MP LEI r ___“:_ -h“m
- — FROM SEQUENIER - —
— - — o . DV

i}rqunqt:ut R & A ke & = = s FoE ONE T 1 F RN E1 O FE K B W R OBAEA se sel o= o ow owow e 3 oY ¥ W r M g W = o W ¥R R L L

‘ |
COMPAR-
ATOR 60 usec, typital |1} 120 usec. typicat l
‘I——’n |
l y |
|

; I
TP-20 | SAMPLE 70 usec, typica.
e —
-{-—ﬁ-—-———_‘——.—‘"——_}'—*_——-‘”_':— - T
r ' '
RESET el i
S ULt typical







8.2 Powat Supply

—_rer. [ tmwmen | vAmprocecuee .
RS +5 VOLT SET 1. Monitor the power sugpiv’s +15 volt output with 3 digital voitmeter,
@ 2.  Adjust RS for exactly +15,00 volts,
®Ril 15 VOLT SET 1. Set R5 {(+15 volis) first,
®* 2. Put the digiral voltmeter’s ground lead on the powsey supply's -1b volt autput
and put the meter’s plus [ead on he powsr supply.’s ground output.
' 3. Adjust R11 for exactly +15,00 volts {reversed polarity).

SECTION 6 ASSEMBLY/DISASSEMBLY

1. To Prevent shock when troubte shooting, unplug

tha ssquancer and mount tha power supply on the
outside rearr pgnel (see above itlustration).

2. To remove the main printed cireuit board, remove
11 bolts (Hlustrated abcove), remove atl slicder knobs

an the front penel, and gentdy push on the shafts of
tha siidars until the beard pops icose.

3. To remove the |ower jeck board assembly, remove
the jack rmuts an tha lowsr frant paael. Then pull the
bottom of the power switch out 53¢ that the jack
board ciears the power switch (see Hlusiration to

right).
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BOARD 1
REFERENCE ARP PART NUMBER ARP/MFG NUMSBER DESCRIPTION

CR1,2,20.23.29 1200301 IN4148 DMOGE, SIGNAL

CR&-19 57204801 DIODE, LIGHT EMITTING

Q4.5 7500801 TSTR ASSY. NPN/PNP
Q1,2,3,8,11-27 15029013 2N3904 TSTR, NFty, GP

b6.7,8,10,29-36 1203001 2N3SD6 TSTR, PNIP, GP

ZA.5 1400501 CA306% IC, TSTR ARRAY
Z218,19,26,29,34,35 " 5€01301 (C, OF AMPL,, DUAL

223 5€D18D1 IC, OF AMPL, SELECTED

79,27 120430] CO4001AE IC, GATE, 4X21 NOR

<3,31,32,33 140420} CD4007AE IC, ¢ MOS PAIR, PLUS INVERTER
~1,6,12,152% 143060) CD4011 AL IC, GATE 4 X1 NAND

Z2.,28 1403340) CDI0LIAE IC, DUAL D, FF, SET/RESET

Z30 1404501 CD4016AE IC, QUAD BILATERAL SWITCH
225 1470501 CR4024AE IC, BINARY COUNTER, 7 8IT
210 1413460 CO4025AE 1€ BATE, 3X21 NOR

Z1214 14047Q1 CO4028ALK IC, BCO-TORECIMAL DECODEHRH
Z8 14046801 CR4CAZAE 1IC, QUAD CLUCKED 'D*' LATCH
221,22 14024801 COI051AC IC, SINGLE B~-CHAMLNEL MLTPLX
216,17 1405101 CD407 1 RE IC, GATE, 4X2f OR

<7 1305201 CD4520BE IC, DUAL BINARY JR COUNTER
Z11 1405301 MC1452BCP e, DUAL MONOSTABLE MULTIVIB
2290 72043101 1€, RESISTOR PALK

R222.,226 1060904 U201R10286 POT, ROTARY, 1K, W, 30%
Hel7,218 1600905 U201R252B POT, ROTARY, 2.5, WW, 30%
R185,26,206,207 1006918 U201R1548 POT, ROUTARY, 100K, %W, 30%
R315,35,57,60,63,66 >700703 POT, SLIDE, GIN, 100K, 1/3¥, 30%
69,7275, 78,82,85,

B8,91,94.97 100,

103

R14 5730702 AOT, SLIDE, ALID, JOOK, }/3W, 30%
Cl,2 1130612 &G-0-010-G-20-0 CAP, TANT, 10UF, A5V, 20%
51,3,23 1533001 0C-51-01 SWITCH, MOMIENTARY, 5P

52,21 1232401 014810006 SWITCH, SLIDE, DPOT

<4 1930701 01-481.Q0C5 SWITCH, SLIDE, 4PDT

55-20,22 1930601 01-481.0004 SWITCH, SLIDE, DPTT

#23-27 2132901 09464-1067 COMIM, FLUG, WAFPER, B-PIN

21:3280% 10:18-2031 COMIK, RECEVTACLLL, 3-FIN
EOARD 2
REFERENCE ARPPART NUMBER ARPHIFG NLIMBER RESCRIPTION
CR22 =70450] DIOGE
41,6,10:15,20-22 21031201 184 A JACK TINHD
2503301 MBS 2 Ce 1P, MOQUNTING, LED

BOARD 3
REFERENCE

12,5,4,5,7.4.16,
17,12,19,30,31,
32,23
125,26.27

POWLER SUFPLY
REFERENCE

CR1-4
1.5
Q4.5
Q2,2
21
RE 1L
C3,.4
C1,5
T

F1

ARP PART NUMOER

PARTS LIST

ARP/MEGC NUMBER

2101201

2101803

ARPPART NUMEER

1200401
1303401
1302501
1303001
1403301
1003915
11036312
1101701
2701101
1700402

1424

09-52-3062

ARP/MEG NUMEBEER

1164448
2MG179
2N3904
2N3906
VEA?723393C

UZ01R1048

G-H-010-G-20-0
B41010-250/50
C2804-008
MDV-}/8

JESCRIPTION

JRCHK TINI-D

CONN, BOOQY, MLUG, §-¥IN
»

HESCRIPTION

RECTIFIER SILICONM, 75V, 200%A

TSTR, NPN, PWR
TSTR, SILISIN, NP
TSTR, SILISO0, PNE
IC, VOLTAGE REGULATOR

w = ROT. ROTARY, LIN, LW, 10%, 100K
CAF TANT, 33V, +S0%-20%, 10UF
CAPELECT, 50V, +50%10%, 250UF

TRAMSFORMER, PO'VER
FUSE, PIGTAIL, 1,94, 350V




