NEW Micro Sample n' Hold June 2011
Article by Ray Wilson

The MFOS Micro-Sample & Hold is a nice addition to your voltage controlled sound generator project
whether it's a Synth-DIY Experimenter PC Board project, Sound Lab Mini-Synth or large modular
synth project. It is as simple as a Sample & Hold can be yet features variable sample rate and output
voltage glide (portamento). Its a simple way to add more flexibility to your synthesizer.

Micro Sample & Hold Schematic

Micro Sample And Hold Rev 1

Design by Ray Wilson

Expected input

+5V

By R1

E45
[=]
1 et
Iﬂ 005uF
3 Paolystyrene

+12v 8
R10 R11 ce GV Out1
IR f’\/\f L2 =%
I~ AUF o TuF 100K 470K 001uF 5 —‘—@

CWV Out 2

Ha

Lria L
D1
100K Iwmsm

1 I

Trigger Cutput

Sample Rate

TOS2 Padkage

G SD FH4331, MPF102,
ZN545T

Fanel
Mounted
Sample Rate
Indicator

Copyright Music From Quter Space 2011

Circuit Description

Voltage to be sampled is applied to the input which is one end of R2 (100K linear taper
potentiometer). The other end of R2 is grounded and thus the level of signal applied to buffering level
shifter U1-A and associated components is controlled by R2. Signals applied to the sample and hold
(at point X1) can oscillate about ground but should not exceed about +/-5.5 volts. That is why the
design was changed to allow for higher level signals since they can be attenuated by adjusting R2. If
the voltage at pin 1 of U1-A goes below ground Q1 can clip the signal and improper sampling results.
R1 and R3 comprise a voltage divider which causes the applied attenuated signal to be effectively cut
down to half of it's level. This signal is applied to U1-A (1/4 LF444 quad op amp) where it is level
shifted and given a gain of about 1.5. Here you can see the comparison of the input signal to the signal
at pin 1 of U1-A.


http://www.musicfromouterspace.com/analogsynth_new/MICROSAMPLEANDHOLD/pdf/microsampleandhold_schem.pdf

Cursors highlight the level of the signal fed to Cursors highlight the level of the signal at U1-A
circuit point X1 (yellow). Notice it can oscillate  pin 1. Notice it is level shifted to above ground and
about ground. also attenuated by the resistor divider R1 and R3.
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Q1 N-Channel JFET 2N5457 acts like a closed switch (between source and drain) when it's gate is
brought slightly above ground by differentiated pulses which are generated by picking off the front
end of the rectangle wave output by U1-D sample clock generator. Normally (when no pulse is being
applied) the gate of Q1 is held at about -3.6V by resistor network R7, R6 and R13. The voltage that is
present at the source of Q1 passes through to the drain and charges (or discharges as the case may be)
C1 where the sampled voltage is held until the next pulse hits the gate. U1-B buffers the sample held
on the cap. The LF444CN chip has ultra low input current which allows the sample to sit on the cap
and be buffered by U1-B for quite some time. With no pulse applied to the gate of Q1 it essentially
acts like an open switch (source to drain) and the voltage on C1 does not leak back through the
transistor. Buffer U1-B applies gain of about 1.5 and also level shifts the signal so that it approximates
the original input level and oscillates about ground.

This is the sampled and held Another shot of the sampled This is the differentiated pulse

voltage (blue) as it comparesto  voltage. This is a lower that is applied to the gate of Q1

the input voltage (yellow). Notice frequency sine wave and a high  via C4 in series with R6. Q1

the level is shfted so that it sample rate. source to drain is essentially a

reflects the actual input signal closed switch during the pulse.

level. The output changes during the
pulse as a new sample is
acquired.
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Sample clock generator U1-D and associated components works as follows. If we begin our analysis
imagining that the output of U1-D just went low (to about -11V) we see that the voltage level applied
to U1-D pin 12 is about -1.9 volts. C8 (10uF aluminum or tantalum electrolytic capacitor) which had
previously been charged (remember U1-D just went low and was high prior to that transition) to well
above ground (actually to about 2V) begins to discharge via R15 and 1M Sample Rate adjust pot R16.



When C8 discharges to below -1.9 volts (the level on pin 12 remember) the output of U1-D shoots to
about +11V causing the voltage at U1-D pin 12 to go to about +1.9V and also causing C8 to charge
from it's previous voltage (about -2V) towards V+ via D2 (1N914 high speed diode) and R15 (4.7K
resistor). When C8 charges to above the level on U1-D pin 12 (about +2V), U1-D's output shots low
again and this cycle continues. The output of U1-D is an asymmetric rectangular pulse wave due to D2
which allows the positive excursion of U1-D to charge C8 without the effect of 1M Sample Rate pot
R16. Thus the high time is limited to about 20 mS and the low time depends on the setting of 1M
Sample Rate pot R16. The rate of the sample clock can be varied from about 0.33 hertz to about 30
hertz. The sample clock's output is fed through D3 (1N914) and dropped on R18 (100K resistor) and
then connected to the jack for the trigger output.

These are the signals observed on the inputs of This is the trigger output (yellow) and the sampled

U1-D. The blue waveform is the charge and voltage (blue). The LF444CN's output has a bit of
discharge of C8 on U1-D pin 13. The yellow a hard time driving 2mA through the LED but
waveform is the voltage seen on pin 12. Itis a works fine and is within the op amps operational
mini-me version of the output seen on U1-D pin  parameters. Use a high efficiency LED for best
14, results. The circuit drives a general purpose LED

just fine IMHO.
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The output of U1-B feeds the CV Out 1 banana jack (or whatever jack you use) and also is input to the
glide circuit comprised of U1-C and associated components. R14 (1M audio taper pot) in series with
R12 (220 ohm resistor) is used to adjust the charge and discharge time of C7 (glide effect). The high
input impedance of U1-C simply buffers the voltage on C7. The scope photos show the effect of
adjusting R14 from no glide to more and more glide.

With no glide the output of U1-C With more glide the voltages With even more glide the
steps from level to level just slew from one to the other. voltages slew from one to the
about immediately. other more slowly.
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Micro Sample & Hold Board Details



Micro Sample & Hold PC Board
Parts Legend
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The diodes are 1N914 (the 1 and 4 are

obscured in the image).
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Micro Sample & Hold Populated (click for larger image)
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Micro Sample & Hold Panel Example And Wiring Diagram

Here are the essential details to wiring the Micro Sample & Hold to a panel for stand-alone operation.
It makes a great modulation source for the Synth-DIY Experimenter Board, the Sound Lab Mini-Synth

or your modular synth.

Micro Sample And Hold
Example Panel Layout

Micro Sample And Hold
Rear Panel Wiring View
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Micro Sample & Hold Sound Lab Plus Panel Connections

Here are the essential details to wiring the Micro Sample & Hold to the Sound Lab Mini Synth Plus.

/
/
48

1 Re | [\ X3 { R7
Y i

=780

X1 X2

A
\
3
0 oY e
ol = X M[g] =
ol = [Bl=22 g} <|Z 3
M| @ —lwlL]e|- N 9 &
ml & = — ~ L IQ@\ =
ol S ~ LXeX 3] % To extra power connections
S _@ n|:| U1 LF444 (|8 N on the Sound Lab PC Board.
3 Rt | AR
=[ m[, c3 L=
> Q"l:j L2y E LT X‘l; 1 o
I |
7| g0 a -|m ||z X2 2 2
N E + + u:u-—Dm o
=+ : = -
A
\

1/
N

Micro Sample & Hold Project Parts List

Qty. Description Value Designators
1 |LF444 Quad Op Amp LF444 Ul
1 |2N5457 N Channel JFET 2N5457 Q1
3 1N914 Diode 1N914 D1, D2, D3
1 General Purpose LED Red LED LED1
1 Linear Taper Potentiometer 100K R2
1 |Linear Taper Potentiometer 1M R16
1 Audio Taper Potentiometer 1M R14
6 Resistor 1/4 Watt 5% 100K R1, R3, R6, R10, R13, R18
1 |Resistor 1/4 Watt 5% 10K R17
1 |Resistor 1/4 Watt 5% 150K R8
1 |Resistor 1/4 Watt 5% 200K R5
1 Resistor 1/4 Watt 5% 220 ohm |R12
1 |Resistor 1/4 Watt 5% 4.7K R15
2 |Resistor 1/4 Watt 5% 470K R7,R11
1 Resistor 1/4 Watt 5% 560K R4
1 Resistor 1/4 Watt 5% 75K R9
1 |Capacitor Alum. Electrolytic 10uF C8
2 |Capacitor Alum. Electrolytic 1uF C3,C6
1 Capacitor Ceramic .001uF C4
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