Applications

Many combinations of Tektronix 160-Series
instruments are possible. The following mat-
erial illustrates a few of these combinations.
While these applications have been prepared
with a slant toward biological research fields,
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they are intended to acquaint you with some of
the possible uses of the Type 160-Series Units.

Explanatory Note

In examining these waveforms on an oscillo-
scope the waveform to be examined may be
used as an initiating pulse to trigger the
oscilloscope sweep, due attention being paid
to the polarity of the waveform. This isaccom-
plished by connecting the output to be examined
with the External Trigger binding post on the
oscilloscope, and making the proper adjust-
ments of TRIGGER MODE, STABILITY and
TRIGGERING LEVEL, It should be borne in
mind that the sweep transit time must be
equal to or longer than the duration of the
waveform to be examined if the entire wave-
form is to be seen on the sweep. If the sweep
transit time is less than the waveformduration,
only a portion of the waveform will be seen.
The waveform to be examined is impressed
on the vertical deflection plates by connecting
the vertical amplifier probe with the output
terminal under examination.

Initiating Pulses

A. For 161

1. Negative-going sawtooth from Tektronix
scope.

2. Negative-going sawtooth from 162.

3. Positive-going pulse from delayed trigger
output of scope.

4. Positive-going pulse from 162.
5. Positive-going pulse from external source.

6. Negative-going pulse derived from fly back
of conventional oscilloscope sweep generator.

B. For 162

1. Any positive-going pulse may be used for
triggered operation.

2. Any positive-going waveform may be used
for gated operation, the 162 recycling for the
duration of the waveform.



I. Initiating pulse derived from Tektronix 532 Oscilloscope
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Fig. 2-8. Free running oscilloscope sweep determines rate of 161
pulse formation. Position of pulse on sweep determined by delay
setting of 161. Parameters of pulse determined by amplitude and
duration controls on 161.
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Fig. 2-9. Free running oscilloscope sweep determines rate of 161
pulse formation. Position of pulse on sweep determined by delayed
trigger control on panel of oscilloscope. Parameters of pulse determined
by amplitude and duration controls on 161.
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Fig. 2-10. Free running oscilloscope sweep determines rate of 162
sawtooth formation. Position of beginning of sawtooth pulse determined
by setting of delayed trigger control on panel of oscilloscope. Duration
of sawtooth determined by setting of waveform duration controls on
panel of 162. A positive-going gate of the same duration as the sawtooth
may be obtained simultaneously from the other output connection.
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Fig. 2-11. Free running oscilloscope sweep determines rate of 162
pulse formation. Position of pulse with relation to sweep determined
by delayed trigger control on panel of oscilloscope. Interval between
pulses out of 162 determined by pulse interval controls on panel of
162. If this interval is longer than the oscilloscope sweep interval
the 162 will not pulse with each sweep. If this interval is equal to the
oscilloscope sweep interval, the 162 will pulse once with each sweep.
If this interval is shorter than the oscilloscope sweep interval, the 162
will pulse as many times as it can during the period of positivity of
the delayed trigger output. A negative-going sawtooth is available at
the other output terminal starting simultaneously with each pulse.

Il. Initiating pulse derived from external source other than oscilloscope

This requires only some means of controlling
a source of voltage in excess of 8-10 volts.
A manually operated switch or a mechanically

necessary pulse each time the switch contacts
close or open. Since both the 161 and 162
respond to positive-going pulses, the following
conditions establish the characteristics of oper-
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Fig. 2-12. Since the initiating pulses are positive-going waveforms
more predictable and less confusing operation will probably be obtained
if the control pulse is habitually obtained from the positive terminal
of the source.
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A. 162 Triggered.
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Fig. 2-13. The output gate and sawtooth durations are identical and are
determined by panel control settings. The operation occurs once only,

at the time of switch closure, and will not recur until the output cycle
is complete, the switch opened and then closed again.

B. 162 Gated. Duration of switch closure 1 sec.
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Fig. 2-14. The output gate and sawtooth durations are identical and are
determined by the panel control settings. If these durations are set
at 1 sec. or more, the operation will occur once each time the switch is
closed. If these durations are less than 1 second, the operation will
recycle for the entire 1 second of switch closure. The number of cycles

will be given by the quotient of duration of switch closure divided by
the waveform duration.

C. 161 Triggered.
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Fig. 2-15. The pulse formation starts at the instant of switch closure.
The dimensions of the pulse are determined by the panel control settings.

11l. Operation independent of external initiating pulse
A. The 161 pulse generator will not operate
in this way. It requires an initiating pulse.

B. 162 on Recurrent operation.
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Fig. 2-16. Two outputs are available. Positive-going pulses occur at
intervals determined by the controls on the panel. Negative-going
sawtooths occur at the same intervals. The rundown of the sawtooth
starts at the time of each pulse and continues throughout the interval
between pulses. This operation continues as long as the selector is
on Recurrent and the proper voltages are supplied.

C. 162 on Manual-Recurrent.
Operation similar to Recurrent (IIIB) occurs
whenever the pushbutton switch is depressed

and continues as long as the switchis held down.

D. 162 on Manual-One Cycle.
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Fig. 2-17. Two outputs are available. A positive-going gate occurs
once each time the switch is depressed. Itstarts at the time the contacts
close and endures for an interval which is determined by the settings
on the panel controls. A negative-going sawtooth occurs once each
time the switch is depressed. It starts at the time the contacts close
and endures for an interval determined by the settings on the panel
controls. The operation will not recur until the push-button switch is
released and depressed once again.

IV. Combined unit operations

A. 1) Double pulse formation. Basic interval
supplied by oscilloscope sweep.
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Fig. 2-18. The timing of each pulse with reference to the sweep is
controlled by the delay setting on the 161 panel. The dimensions of
each pulse are determined by the pulse duration and amplitude controls.
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A. 2) Double pulse formation. Basic interval
supplied by 162.
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Fig. 2-19. The interval at which all operations recycle is determined
by the interval settings on the controls of the 162 operating recurrently.
The timing of each pulse with reference to the sweep is determined by
the delay settings on the dials of the 161's. The dimensions of each
pulse are determined by the pulse duration and amplitude controls on
the 161's.

A. 3) Double pulse formation. Basic interval
supplied from external source.
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ALTERNATE ARRANGEMENT FOR USE WITH SCOPES HAVING POSITIVE-GOING
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Fig. 2-20. All operations recycle at interval determined by control
pulse. Delays and dimensions of output pulses determined by control
settings of 161's.

B.1) Multiple pulse formation. Basic interval
supplied by external pulse. Repetitive pulse
formation required during a fraction of sweep
transit time.

NEG. SAWTOOTH POS. PULSE

ADJUST POS. PULSE BIAS
SWEEP OUT e— R | I
GATED J

N [
I

@ DELAY

161A

GATE OUT T T
1

SWEEP TRIGGER &—
CONTROL PULSE IN l I
H ’———] PULSES OUT I l I I | PULSES OW

Fig. 2-21. All operations recycle at interval determined by control
pulse. This initiates sweep of oscilloscope and sawtooth input to 161A.
At a given time, determined by the delay setting of 161A a positive-
going gating pulse is initiated. The duration of the gate is determined
by the duration settings of 161A. The 162 operates recurrently during
a period determined by the gate from 161A. The frequency of operation
of 162 is determined by the interval setting on the control panel of
162. The recurrent pulse output from 162 thus consists of a train of
pulses of controlled time of initiation, controlled train duration and
controlled repetition rate. The 161B produces a pulse out for each
individual pulse in from the 162. The duration and amplitude controls
the 161B permit control of the individual pulse dimensions in the train.
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B.2) Multiple pulse formation. Basic interval
supplied by external pulse. Repetitive pulse
formation required during a fraction of sweep
transit time. Single pulse required at variable
position with reference to sweep.
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Fig. 2-22. 161A, 162 and 161B operate as described in Paragraph B2.
161 forms a single pulse at a time determined by its delay control
setting having dimensions determined by its duration and intensity
controls.
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