Arp 1036 (2500 Series)

The ARP 1036 Dual Sample & Hold/Random Voltage
module is a functionai circuit package designed for
use in the ARP series 2000 Electronic Music Synthesi-
zers. The module contains two sample and hold cir-
cuits, two random noise generators, and two voltage
controlled pulse generators. The 1036 is usually used
in conjunction with ARP voltage controlled oscillators
to produce random tone sequences, scales, arpeggios
and programmed melodic patterns. The module can
also be used to control voltage controlled filters, amp-
lifiers, etc.

A sample and hold circuit has a signal input, a signal
output, and a sample command input. When a pulse
is applied to the sample command input, the output
signal voltage immediately assumes the same value as
the input signal voltage. In the case of the 1036 sam-
ple and hold circuits, this process takes about 10
microseconds. After the sample command pulse, the
output signal voltage will hold at that same leve! until
another sample command pulse is applied. During the
holding period between pulses, the input signal has no
effect on the output signal. In the case shown in Fig-
ure A, a sawtooth waveform is applied from an exter-
nal oscillator to the “Ext Sig" input of a 1036 sample
and hold. Sample command pulses can be generated
by pushing the ““Single Sample’’ button, applying an
external pulse {(as from an oscillator or keyboard trig-
ger) to the "Sample” input (with the ""Trig/Gate”
switch set to "“Trig”), or by using an internal clock
pulse generator.

There are two separate clock pulse generators. The
frequencies of the clock pulse generators are deter-
mined by the front panel ““Clock Freq” knobs and
range switches. An external signal applied to the
"Clock Freq Mod’* inputs will also affect clock fre-
quency. Clock {a) can be used to provide sample com-
mand pulses to both the (a) and (b) sample and hold
circuits. Of the three toggle switches between the
*Single Sample’* buttons, two are connected to clock
(a). The switch on the left connects clock {a) to sam-
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Arp 1036 (2500 Series)

ple and hold (a) while the center switch connects
clock (a) to the sample and hold circuit (b). The
right hand switch connects clock (b) to sample and
hold (b).

The "Clock Pulse’” output is a 10 volt pulse that cor-
responds to the sample period of any sample com-
mand pulse reaching the sample and hold circuit. The
internal clock, the *'Single Sample” button, or exter-
nal pulses all produce pulses at the ““Clock Pulse’ out-
put. Usually this pulse can be used to trigger envelope
generators, sequencers, and so forth.

When a sample command pulse is received from the
clock, "'Single Sample” button, or external pulse, the
output voltage appearing at ““Out (a)* or “’Out (b)*
assumes the same value as the input voltage. In the
case of Figure A, a sawtooth wave going from 0 volts
to +10 volts is sampled at irregular intervals by the
application of sample command pulses.

Any external signal which one desires to sample must
be applied to the “Ext Sig” inputs. The knobs associ-
ated with the "Ext Sig" inputs are used to attenuate
the incoming signal.

The output voltage from the sample and hold circuit
will usually be a series of steps or discrete voltages.
The output signal shown in Figure A is typical. Nor-
mally this output signal is used to control voltage
controlled oscillators, filters, amplifiers, and so forth.
If a waveform is sampled at a high enough frequency,
however, the output signal can be used as an audio
source.

In addition to sampling external signals, the module
1036 has built-in random signal generators. By advan-
cing the front panel knobs labelied "“Int Random Sig”,
noise can be applied to the signal input of the sample
and hold circuits. When this random signal issampled
by the application of a sample command pulse, the
output signal is a series of stepwise random voltages,
as shown in Figure B. If an external signal is also ap-
plied, the random signal and the external signal will
be mixed internally before being sampled.

When an external sample command pulse (as from an
oscillator) is applied to the “Sample’* input, two dif-
ferent results can be selected by the ““Trig/Gate”
switch. In the "“Trig"” position, the input pulse is dif-
ferentiated and the leading or positive-going edge of
the external pulse triggers the sampling circuit for 10
microseconds. The duration of the external pulse un-
der these conditions is immaterial. When the *‘Trig/
Gate’’ switch is in the ““Gate’” position, the output
signal of the sample and hold circuit will track the in-
put signal as long as the external sample command
pulse is positive. As soon as the pulse ends and the
voltage at the ‘“‘Sample’* input returns to zero, the
sample and hold circuit will store and hold the last
value of the input signal voltage before the sample
command pulse returned to zero. Figure C shows an
example; when the sample command pulse is high, the
output signal tracks the triangle wave at the signal in-
put. When the sample pulse goes ta zero volts, the
output signal voltage halds at the voltage which was
present when the sample command pulse dropped to
zero.
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1036 TEST PROCEDURE (PRELIMINARY)

January 12, 1973

1. Test Equipment Required:
1.1 Oscilliscope
1.2 Digital Voltmeter
1.3 Function Generator (1004 module)
1.4 2500 wing cabinet

2. Applicable Documents
2.1 C-1036-009 Rev, F (P.C. Layout)
2.2 C-1036~001 Rev. E (Schematic)

3. Preliminary Set-up:
3.1 Thoroughly inspect the module per the sample
3.2 Measure the resistance between all five power supply inputs.
It must be greater than 400.8%..
3 Check the alignment of the knobs and the switches
4 Set all of the pots fully CCW
5 Set all of the switches down or left
.6 Seft all of the trimpots to mid range
7 Plug the module into the wing cabinet using an extender cord
8 Apply power

4, Internal Clock Test:
4.1 Internal Clock freq. adjustment
4.1.1. Connect the scope to the left channel lower clock pulse
output

4.1.2, Switch the left CLOCK(a) switch ON
4.1.3. Adjust trimpot R10 for a period of 10 seconds
4.1.4. Set the clock freq. pot fully CW
4,1.5., Verify that the clock freq. is greater than 10 HSZ
4.1.6., Switch the clock freq. switch to X10
4.1.7. Verify that the clock freq. is greater than 1KHB
4.1.8. Set the clock freq. pot fully CCW
4,1,9, Verify that the clock freq. is less than 10 HgZ
4.1.10. Connect the scope to the upper left clock output
4.1.11, Verify that the clock is there

4,2 Clock Freq. Modulation Test:
4.2.1. Connect a 1HZ Sawtooth at 10V P-P to the left lower

clock freq. mod. input

Connect the scope to the upper left clock output

Verify that there is _no change in the clock freq.’

Set the clock frqufgot fully CW
.Verify that the clock freq. is now frequency modulated
by the 1lHB sawtooth
4.2.6. Repeat steps 4.2.1. thru 4.2.5. for the left upper clock
freq. mod. input
k pulse width adjustment

1. Set all of the pots fully CCW

2, Set all of the switches down or left
.3. Set the left clock(a) ON
4
5
6
7
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4.3

. Set the left clock freq. switch to X10 PULTE

. Set the clock freq. pot to mid range .

. Connect the scope to the left clock?output(a)

. Trim the pulse width to 12 ‘(sec.i 1.5 "{‘sec. with a cap-
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1036 TEST PROCEDURE (PRELIMINARY) continued

acitor (NSOpf) from RS54 and R36 to the Collector of Q9

Sample and Hold Test

5.1 Output
5.101.

5.2 1

5.2.7.
5.2.8.

offset adjustment and drift test

Set all of the pots fully CCW

Set all of the switches down or left

Switch ON the left clock(a) switch

Switch the clock freq. to X10

Connect a digital voltmeter and a scope to the left lower
output (a)

Adjust trimpot R30 for OV .05 VDC on the scope

Switch the clock(a) to OFF

Measure the drift. It must not be greater than 2mv/sec.

Random Sig. Adjustment

Switch left clock (a) switch to ON

Set the clock freq. pot to mid range

Set the Int. Random Sig. pot fully CW

Adjust trimpot R46 for an occasional sample greater than
1ov p-P

If a sample of 10V P-P cannot be reached select Q11 for
a larger noise signal

Verify that the sample and hold signal is clean and not
distorted

Connect the scope to the left upper output(a)

Verify that the sample and hold is there-

5.3 External Signal adjustment:

5.3.1.

Set the int. random sig. fully CCW

5.3.2., Connect a 10 HEZ sawtooth at 10V P-P to the left lower %‘
Ext. Sig.(a) input I(°QJN v
5.3.3. Verify that there is no output NQ
5.3.4., Set the Ext. Sig. pot fully CW \“‘\\R’\%«
5.3.5. Set the clock freq. pot fully CW /\Q\ ° eg
j?%iS.B.G. Trim R59 for a 10V _P-P sawtooth on the output(a) A O <(
" 5.3.7. Connect the 10 HZ sawtooth to the left upper Ext. sig. (a)

5.3.8.

input
Verify the sawtooth appears as in step 5.3.6.

5.4 External Sample Test:

5.4.1.

5.4.2.
5.4.3.
5.4.4.
5.4.5
5.4.6

Set all pots fully CCW

Set all switches left or down

Connect the scope to the left output(a)

Connect a 10V P-P square wave to the lower sample input
Set the int. random sig. fully CW

Verify that the sample rate is now controlled by the external
square wave

Connect the 10V P-P square wave to the left upper
sample input

Verify that the output is the same as in step 5.4.6.
Set the Trig-Gate switch to Gate

Verify that the signal looks like fig. 5-1:

—HL gy
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1036 TEST PROCEDURE (PRELIMINARY) continued

5.5 Single Sample Test:
5.5.1. Set all of the pots fully CCW

5.5.2. Set all of the switches down or left

5.5.3. Set the Int. Random Sig. pot fully CW

5.5.4. Connect the scope to output(a)

5.5.5.- Push the left Single Sample button repeatedly and verify

that the module samples equally positive and negative

5.5.6. If the module sample mostly positive then insert a 10K
resistor between pin C of the push button switch and the
wire attached to it.

6. Repeat Steps 3 thru 5 for the right channel (b)

7. Internal Clock Switches:

7.1 Set all of the pots fully cCW

7.2 Set all of the switches down or left

7.3 Connect the scope to the right output (b)

7.4 set the right Int. Random Sig. pot fully CW

7.5 Set both c¢lock freq. switches to X10

7.6 Set both clock freq. pots to mid range

7.7 Switch the right clock (a) switch ON

7.8 Verify that the output(b) is sampled.at a rate controlled by
the left clock freq.
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