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Type 561S

WARRANTY

All Tektronix instruments are warranted
against defective materials and workman-
ship for one year. Tektronix transformers,
manvufaciured in our own plant, are war-
ranted for the life of the instrument.

Any questions with respect to the war-
ranty mentioned above should be taken up
with your Tektronix Field Engineer.

Tektronix repair and replacement-part
service is geared directly to the field, there-
fore all requests for repairs and replace-
ment parts should be directed to the Tek-
tronix Field Office or Representative in your
area. This procedure will assure you the
fastest possible service. Please include the
instrument Type and Serial number with all
requests for parts or service.

Specifications and price change priv-
ileges reserved.

Copyright © 1964 by Tektronix, Inc.,
Beaverton, Oregon. Printed in the United
States of America. All rights reserved.
Contents of this publication may not be re-
produced in any form without permission
of the copyright owner.
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SECTION 1
CHARACTERISTICS

General Information

The Type 561S Oscilloscope system consists of a plug-in
dual-trace amplifier (Type 3A1S), a plug-in delaying sweep
time-base unit (Type 3B1S) and the indicator unit (Type
561S). The indicator and plug-in units are not interchange-
able with units that are not suffixed with the letter 'S'.
One exception is that any Tektronix 2- or 3-Series {non-
sampling) plug-in unit can be operated in the right-hand
opening of the Type 561S.

Type 5615

Crt Type T5033. Deflection factor: vertical
11.1 to 123 volts/cm and horizontal
194 to 21.4 volts/cm.

Accelerating 3.5 kv.
Potential
Amplitude Square-wave output from 0.2 mvolts to
Calibrator 100 volts peak-to-peak at line frequen-
cy. Voltage accuracy is #23%. Risetime
is about 5 psec.
Line Voltage 105-125/210-250 volts rms with a line fre-

Requirements

Power Require-
ment

Ambient Temper-
ature Range*

Mechanical
Features

Sensitivity

Bandwidth

Input Coupling

Input Imped-
ance

quency of 50-400 cps.
210-240 watts.

20° Fto 120° F (—7° C to 49° Q).

Construction: Aluminum-alloy chassis with
a three-piece cabinet.

Dimensions: 14/, in. high by 10 in. wide
by 21V in. deep.

Net Weight: 28 Ibs.

Type 3A1S

10 mv/div to 10 v/div in 10 fixed steps
{1, 2, 5 sequence). Accuracy is 3% when
the VARIABLE control is set to CALIB.

Dc to 25mc with a corresponding rise-
time of about 14 nsec, (3 db down, =1 db,
at 25 me).

Ac or dc. Ac coupling limits the low-fre-
guency response to about 2cps (0.2 cps
with a 102X passive probe).

T megohm (#1%) paralleled by about
47 pf.

*The Type 5615 is equipped with a thermal cutout which discon-
nects instrument power if the temperature exceeds safe operating
limits. At sea level and with the line voltage within the nominal
range, the cutout will actuate if the internal temperature of the
instrument exceeds about 160° F or if the ambient temperature
exceeds about 122° F.

®

Operating
Modes

Between-Channel
Isolation

Input Connectors

Dynamic Deflec-
tion Range

Mechanical
Features

Sweep Rates

Sweep
Magnification

Sweep Delay

Trigger Source

Trigger Cou-
pling

Trigger Slope

Trigger Signal
Requirements

Mechanical
Features

Channel 1 or 2 only, alternate or chopped
dual-frace operation and algebraic addi-
tion or subtraction. The chopping fre-
quency in the chopped mode of operation
is about 100 ke.

About 47 db.

Female UHF.

43 cm with respect to crt center.

Dimensions: 6, in. high by 41/, in. wide
by 14V, in. deep.
Net Weight: 5 lbs.

Type 3B1S

0.5 usec/div to 1sec/div in twenty fixed
steps (1, 2, 5 sequence). Accuracy is 3%
when the VARIABLE (Time/Div) control is
set to CALIB.

A 10X sweep magnifier increases the
sweep rate ten times at any setting of the
TIME/DIV switch. Accuracy is 5%.

Sweep delay can be varied (uncalibrated)
from 0.5 psec to 10 sec. Time jitter is less
than 1 part in 20,000.

Internal or external (both time-base cir-
cuits).

Automatic, ac or dc in the Normal or
Delaying Sweep Triggering mode. Ac and
dc in the Delayed Sweep Triggering mode.

+ or —.

Internal: Displayed amplitude must be at
least 4 mm at 1 ke

External: Two ranges available; 0.5 to
+15 volts and =+5 to =150 volts.
Frequency: Dc to 5 megacycles with re-
duced sensitivity at higher frequencies.

Dimmensions: 6é'/, in. high by 41/, in. wide
by 14, in deep.
Net Weight: 5 Ibs.

Accessories

Tektronix

Part No.
1 — Power cord 161-010
1 —3-wire to 2-wire adapter 103-013
1 — Light filter 378-525
2 — P6006 Probe packages 020-007
2 — Instruction manuals 070-417
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FUNCTION

SECTION 2
OPERATING INSTRUCTIONS

OF FRONT-PANEL CONTROLS

AND CONNECTORS

FOCUS

INTENSITY
ALIGNMENT

ASTIGMATISM

CALIBRATOR

CAL OUT

SCALE ILLUM
POWER ON

CRT CATHODE
SELECTOR
(Rear Panel)

EXT CRT
CATHODE

GND

Type 5618

Provides adjustment for a well-defined
display.

Controls brightness of the display.

Aligns the trace with the horizontal grati-
cule markings.

Used in conjunction with the FOCUS con-
trol in obtaining a well-defined display.

Rotary 19-position switch that selects the
calibrator voltage at the CAL OUT con-
nector.

UHF female connector for making connec-
tion to the calibrator.

Controls graticule illumination.

Toggle switch for turning the instrument
on and off.

Switch should be in the down position
when the vertical plug-in unit is operated
in the dual-trace chopped mode. Switch
should be in the up position during normal
operation or when an external blanking
signal is applied to the EXT CRT CATH-
ODE binding post.

Binding post that is ac coupled to the crt
cathode.

Binding post ground connection.

Type 3A1S

Functions of the input connectors, VOLTS/DIV, VARIABLE,
AC-DC-GND, POSITION, and DC BAL controls are the same

for both channels.

INPUTS

POSITION
VOLTS/DIV

VARIABLE

UNCAL

DC BAL

Female UHF connectors for applying the
signal to be displayed.

Controls vertical position of the display.

Sets vertical deflection factor. (VARIABLE
control must be set to CALIB for the de-

flection factors to be as indicated by the
VOLTS/DIV switch.)

Varies the deflection factor at any given
setting of the VOLTS/DIV switch by a
ratio of about 2.5:1.

Lamp that lights to warn when the VARI-
ABLE control is not sef to CALIB.

Screwdriver adjustment that sets the am-
plifier for no trace shift when the VARI-
ABLE control is turned {with no signal
applied).

CALIB

MODE

INV (CH 1)
NORM

AC-DC-GND
{Input Coup-
ling Switch)

TRIGGER CH 1
ONLY PULL

MODE

Screwdriver adjustment that matches the
basic deflection factor of the plug-in unit
to the vertical deflection factor of the in-
dicator-unit crt.

CH 1: Allows only Channel 1 to display
a signal,

CH 2: Allows only Channel 2 to display a
signal.

ALTER: Allows both channels to display a
signal; alternating after each sweep.
CHOP: Allows both channels to display a
signal alternately during each sweep.
ADDED: Allows both channels to operate
simultaneously. The resultant display is
the algebraic sum or difference of the
two channels.

Inverts the Channel 1 display in the INV
position. Provides algebraic subtraction of
two signals when the MODE switch is set
to ADDED.

AC: Blocks the dc component of an ap-
plied signal from the input stage of the
instrument.

DC: Directly couples the applied signal to
the input stage of the instrument,

GND: Grounds the input of the instrument
(without grounding the input signal).

A pull switch that internally couples only
the Channel 1 signal to the triggering
circuit.  The signal is free from any be-
tween-channel switching transients,

Type 3B1S

NORM: Selects a normal sweep at a rate
set by the TIME/DIV switch and triggering
controlled by the NORMAL SWEEP TRIG-
GERING controls.

INTEN: Intensifies a portion of the delay-
ing sweep display. Width of the intensi-
fied portion is determined by the setting
of the DELAY TIME RANGE and the posi-
tion on the display is controlled by the
DELAY TIME control.

DLY'D SWP: Expands the intensified por-
tion across the full crt width. The sweep
rate of this display is set by the DELAYED
SWEEP knob.

TRIG INTEN: Intensifies a portion of the
delaying sweep display. The delayed
sweep must be triggered for the intensified
portion to appear. The position of the
intensified portion depends on the setting
of the Delayed Sweep Triggering LEVEL
control and the DELAY TIME control.

2-1
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POSITION

TIME/DIV AND
DELAY TIME
RANGE

VARIABLE

DELAY TIME

VERNIER

SWEEP CAL

EXT TRIG

SOURCE

COUPLING

2-2

TRIG DLY'D SWP: Expands the intensified
portion of the display (set in the TRIG
INTEN position) across the full width of
the crt. The sweep rate of this display is
set by the DELAYED SWEEP switch.

Moves the display horizontally. The POSI-
TION control also serves as the 10X
MAG switch; pull out to increase the
sweep rate by 10X,

Two switches in one. The large black
knob has a white dot on its edge. When
the white dot is set between the two biack
stripes on the plastic ring, the switches are
locked together and the knobs set the
sweep rate for both the normal and de-
layed sweeps. When the black knob is
pulled out, it unlocks and may be turned
to set the sweep rate of the delayed
sweep and the delay time range. The
TIME/DIV  switch of the normal sweep
(clear plastic ring) remains in position and
the DELAYED SWEEP knob can be set
independently.

Red knob mcunted concentrically with the
TIME/DIV and DELAY TIME RANGE switch.
Provides a continvously variable sweep
rate from 0.5 usec to 2.5sec/div [uncali-
brated). When the MODE switch is in the
NORM position, the VARIABLE TIME/DIV
control varies the time per division of the
normal sweep. In all other positions of the
MODE switch the control varies the time
per division of the delayed sweep. When
the VARIABLE TIME/DIV control is turned
fully clockwise it clicks into the CALIB
position. When the control is not in the
CALIB position, the neon UNCAL lamp
lights.

Sets the point on the display where the
delayed sweep starts (this is the beginning
of the intensified portion when the MODE
switch is in one of the INTEN positions).

A fine adjustment for the DELAY TIME
control.

A screwdriver adjustment to compensate
for the slight variations between indicator
units.

Jacks for applying an external trigger
signal to the desired sweep circuit. The
corresponding SOURCE switch must be set
to EXT to trigger externally.

Selects either an internal or external trig-
gering signal for the corresponding sweep
circuit.

Selects either ac or dc coupling of the
triggering signal. The AC position blocks
any dc component of the triggering signal.
The COUPLING switch of the Normal or
Delaying Sweep Triggering block has an
AUTO position which automatically free

SLOPE

LEVEL

runs the sweep in the absence of a trig-
gering signal. A suitable trigger signal,
however, will override the auto circuity
and stable triggering will result when the
LEVEL control is set properly.

Determines whether the sweep starts on
the rising {+) or falling (—) portion of the
triggering signal.

Determines the amplitude point on the
triggering signal where sweep triggering
occurs, The -+ direction allows the sweep
to trigger at some higher positive point
on the triggering signal and the — direc-
tion triggers the sweep at some higher
negative point on the triggering signal.
When the LEVEL contro! is pulled, a trig-
ger attenvator is switched in to allow
greater triggering range for external trig-
gering.

Preliminary Operation

The following steps demonstrate the basic operation of
the Type 561S Oscilloscope system.

1. Insert the Type 3AITS into the left-hand plug-in com-

partment and

the Type 3B1S into the right-hand plug-in

compartment of the Type 561S. Apply power and allow
sufficient time for warmup.

2. Set the system controls as follows:

Type 5618
CALIBRATOR 1 VOLTS*
FOCUS Midrange
INTENSITY Counterclockwise
ASTIGMATISM Midrange
SCALE [LLUM Clockwise
CRT CATHODE CHOPPED BLANKING
SELECTOR

Type 3A1S
POSITION (both) Midrange
VOLTS/DIV (both) .5 VOLTS
VARIABLE (both) CALIB
MODE CHOP
INV {CH T) NORM NORM
AC-DC-GND DC
TRIGGER CH 1 Pull out
ONLY

Type 3B1S
MODE NORM
POSITION Midrange and pushed

in

TIME/DIV AND DE- 10 mSEC

LAY TIME RANGE

*To use the P6006 Probes with the Type 3ATS, sef the Type 5615
CALIBRATOR switch to 10 VOLTS.

>



10.

1.

12

13.

14.

VARIABLE TIME/DIV CALIB
DELAY TIME Midrange
VERNIER Midrange
SOURCE (both) INT
COUPLING (both) AC
SLOPE (both) +

LEVEL (both) 0 and pushed in

Connect the jumper leads between the Type 3AI1S input
connectors and the Type 5615 CAL QUT connector.

. Slowly turn the Type 561S INTENSITY control clock-

wise to set the displayed traces at the desired viewing
level. (The POSITION controls of the vertical unit may
require adjustment to get both traces into the viewing
area of the graticule.)

. Adjust the Type 3A1S POSITION controls slightly to

associate the two displays with their respective chan-
nels. Set the ASTIGMATISM and FOCUS controls for
a well-defined display.

. Set the VOLTS/DIV switch of Channel 2 to 1; the Chan-

nel 2 display should cover 1 graticule division and the
Channel 1 display should cover 2 divisions. If not, the
CALIB control needs adjustment; see "CALIB Adjust-
ment" in this section. Return the Channel 2 VOLTS/DIV
switch to .5

. Turn one of the Type 3A1S VARIABLE controls. Notice

that the verical deflection of one of the displays de-
creases a ratio of approximately 2.,5:1. Return the VARI-
ABLE control to CALIB.

. Set the Type 3B1S TIME/DIV AND DELAY TIME RANGE

switch to 20 mSEC. Twice as many cycles of the cali-
brator waveform are now displayed on the crt. Return
the TIME/DIV AND DELAY TIME RANGE to 10 mSEC.

. Set the Type 3B1S MODE switch to INTEN (non-trig-

gered).

Pull out the DELAYED SWEEP knob and set for a de-
lay time range of 1 msec.

Adijust the INTENSITY control so that the intensified
portion of the display is easily visible (the intensified
portion of the display should be about 1 division long
and be near the middle of the display).

Set the delay time of the Type 3B1S so that one of the
rising portions of the calibrator waveform is intensified.

Set the Type 3B1S MODE switch to DLY'D SWP (non-
triggered). The display should now be an expanded
version (10X) of the intensified portion of the wave-
form observed in the previous step.

Vary the DELAY TIME contro! setting and notice that
virtually any part of the display in step 12 can be ob-
served in magnified form.

Operating Instructions — Type 561S

NOTE

The sweep rate of the delayed sweep is deter-
mined by the setting of the DELAYED SWEEP
knob. Therefore, the displayed sweep rate of step
14 is 1 msec/div. Since the sweep rate of the in-
tensified display was 10 msec/div, the delayed
sweep display is magnified 10 times (e.g. 10 msec
divided by 1 msec).

15. Set the Type 3B1S MODE switch to TRIG INTEN.

16. Vary the Delayed Sweep Triggering LEVEL control set-
ting. Notice that the intensifed portion of the display
appears and disappears as the control is turned. Set
the control so the intensified portion is stable,

17. Vary the DELAY TIME control setting and notice that
the intensified portion of the display jumps from one
point on the waveform to the next rather than moving
smoothly. This is because, after the delay period ends,
the delayed sweep must be triggered before it will
start.

Connections

It is often possible to make signal connections to the
Type 3AI1S with short unshielded test leads. This is partic-
ularly true for high-level, low-frequency signals. When
such leads are used, make a ground connection between
the Type 3AlS or oscilloscope chassis ground and the
chassis of the equipment under test. Position the leads away
from any stray electric or magnetic field to aveid errone-
ous displays.

In many low-level applications, unshielded leads are
unsatisfactory for making signal connections because of
stray signal pickup. To prevent unwanted signal pickup,
use shielded (coaxial) cables or the attenuator probes. Be
sure the cable ground conductors are connected to the
chassis of both the oscilloscope and the signal source with
short leads.

Loading

As nearly as possible, simulate actual operating condi-
tions in the equipment under test. For example, the equip-
ment should work into a load impedance equal to that
which it will see in actual use.

Consider the effect of loading on the equipment under
test caused by the input circuit of the Type 3AlS. The
input circuit can be represented by a resistance of 1 meg-
ohm (#=19%) shunted by a capacitance of about 47 pf. A
few feet of shielded cable increases the capacitance con-
siderably.

Use of Probes

The attenuator probes supplied with the Type 561S re-
duce both capacitive and resistive circuit loading to a
minimum and, at the same time, reduces plug-in sensitivity,
The attenuation introduced by the probe permits measure-
ments of higher signal voltages than the Type 3AI1S can
accommodate alone. When making amplitude measure-
ments with the probes, be sure to multiply the observed
amplitude by the probe attenuation.
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Operating Instructions — Type 561S$

To assure the accuracy of pulse or high-frequency meas-
urements, check the probe compensation. Compensation
instructions are given in the probe manual,

CALIB Adjustment

If the Type 3A1S is moved from one Type 5615 Oscillo-
scope to another, adjust the gain as follows to compen-
sate for differences in crt sensitivities:

1. Set the Channel 1 AC-DC-GND switch to DC and the
MODE switch to CH T.

2. Set the Channel 1 and 2 VOLTS/DIV switches to 0.2 and
the VARIABLE VOLTS/DIV controls fully clockwise (CALIB).
Be sure the neon lamps (UNCAL) are not lit,

3. Set the time-base triggering contols for automatic trig-
gering.

4. Connect a jumper from the oscilloscope calibrator to the
Channel T input connector and apply a 100-mvolt signal.

5. Set the CALIB control for exactly 5 major divisions of
deflection.

6. Turn the MODE switch to CH 2 and apply the 100-
mvolt signal to the Channel 2 input connector. There
should be 5 divisions of deflection. If the deflection is
not 5 divisions, refer to the CH 2 GAIN procedure in
Section 5.

DC BAL Adjustment

if the dc balance of a channel is not properly adjusted,
the position of a no-signal trace will shift on the crt as
the VARIABLE VOLTS/DIV control of that channel is
turned. The dc balance should be checked occasionally
during normal use. To properly set the dc balance proceed
as follows:

1. Allow about 20 minutes warmup.
2. Set both AC-DC-GND switches to GND.

3. Turn the MODE switch to CH 1 and position a free-
running {or AUTO coupling) sweep to the center of the
graticule,

4. Set the Channel 1 DC BAL control so there is no trace
shift when the VARIABLE VOLTS/DIV control is turned.

5. Repeat the preceding steps for Channel 2.

Voltage Measurements

To measure the potential difference between two points
on a signal {such as peak-to-peak ac volts), measure the
vertical distance in graticule divisions, between the two
points. Then multiply by the setting of the VOLTS/DIV
switch and the attenuation factor, if any, of the probe. Be
sure the VARIABLE VOLTS/DIV control is in the CALIB posi-
tion.

2-4

To measure the dc level at a given point on a waveform,
proceed as follows:

1. Set the VOLTS/DIV switch so the expected voltage (at
the input connector) is no more than six times the set-
ting. Be sure the VARIABLE VOLTS/DIV control is in the
CALIB position.

2. Set the time-base triggering controls for automatic trig-
gering.

3. Set the AC-DC-GND switch to GND and use the POSI-
TION control to align the trace with one of the hori-
zontal graticule lines. This line will be used as a ground
lor zero) reference. The position of the reference line
should be chosen for the polarity and amplitude of the
signal to be measured. Do not move the POSITION
control once the reference line has been established.

4. Set the AC-DC-GND switch to DC,

5. Apply the signal to the input connector and set the
time-base triggering controls for a stable display.

6. Measure the vertical distance, in graticule divisions, from -
the ground {zero} reference line to the point you wish
to measure on the waveform.

7. Multiply this distance by the setting of the VOLTS/DIV
switch and any probe attenuation factor. This is the
instantaneous dc level of the point measured.

You can reestablish the zero reference line at any time
by setting the AC-DC-GND switch to GND, It is not neces-
sary to disconnect the signal probe from the Type 3AITS.
To establish a reference other than zero, set the AC-DC-
GND switch to DC and touch the signal probe to the de-
sired reference voltage; then use the POSITION control
to align the trace with a reference graticule line.

Voltage Comparison Measurements

In some applications you may want to establish a set of
vertical sensitivity values other than those selected by the
VOLTS/DIV switch. This is convenient when you compare
signals that are exact multiples of a given reference. To
establish a set of sensitivity values based on some specific
reference, proceed as follows:

1. Apply the reference signal to either input connector.
Set the VOLTS/DIV and VARIABLE VOLTS/DIV controls
to adjust the amplitude of the display for an exact num-
ber of graticule divisions. Do not move the VARIABLE
VOLTS/DIV control after this setting.

2. Divide the amplitude of the reference signal (in volts)
by the product of the deflection established in step 1
{in graticule divisions) and the setting of the VOLTS/DIV
switch. The result is the sensitivity Conversion Factor

. Amplitude of Ref. Signal (in volts)
Conversion Factor =

Amount of Deflection (in graticule div-
isions) X VOLTS/DIV Switch Setting

3. To calculate the true sensitivity at any setting of the
VOLTS/DIV switch, multiply the switch seftting by the
sensitivity Conversion Factor:



True Sensitivity = VOLTS/DIV Switch Setting X Con-
version Factor

This new set of sensitivity values applies to this channel
only, and only as long as the VARIABLE VOLTS/DIV con-
trol is not moved.

Phase-Difference Measurements

A phase comparison between two sine waves of the same
frequency can be made by using the dualtrace feature
of the Type 3Al1S. To make this comparison, proceed as
follows:

1. Apply one signal to each of the input connectors, and
set the MODE switch to CHOP or ALTER. Pull out TRIG-
GER CH 1 ONLY switch and internally trigger the Type
3B1S.

2. Use the POSITION controls to center both signals ver-
tically on the graticule.

3. Set the time-base sweep rate so one cycle of one wave-
form covers exactly 9 graticule divisions horizontally.
Thus, each division represents 40° of one cycle at this
sweep rate,

4. Measure the horizontal distance, in graticule divisions,
between the leading waveform and the lagging wave-
form at the horizontal center graticule line. Multiply
this distance by 40° per division to obtain the phase
difference between the two signals.

For more precise measurements, increase the horizontal
sweep rate with the 10X magnifier of the Type 3B1S. In
step 3, each division on the graticule represents 40°. If
the sweep rate is increased 10 times, then each division
represents 4°.

Triggering

The choice of triggering depends on the type and portion
of the signal you want to see. For example, if the display
starts on the leading edge of the signal and you want to
start on the trailing edge, push the SLOPE switch to the
opposite position.

The COUPLING switch AUTO position is useful from
15¢cps to 10me. It also has the advantage of displaying
a trace when the signal is removed, or when the ampli-
fier input is grounded. This makes it easy to check a ref-
erence graticule line, since the trigger controls need not
be touched.

The COUPLING switch AC position is the same as the
AUTO position except the display does not free-run. Both
the AUTO and AC positions reject any dc component pres-
ent in the signal from the vertical amplifier plug-in unit.
Adjusting the POSITION control on the vertical amplifier
plug-in unit does not affect triggering in the AUTO or AC
positions.

In the COUPLING switch DC position, the sweep will

trigger in the range from dc to 10 mc. This position should
be used with signals that change slowly, such as a slow-

®
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rising sawtooth. The Normal Sweep LEVEL control is used
to trigger the sweep at any voltage point on these slow-
rising signals.

External triggering should be used when signals are
checked at several points within a device, such as in point
to point troubleshooting. With external triggering, the
trigger controls do not have to be adjusted for each point
check.

Triggered Delayed Sweep

This type of display has the advantage of practically
eliminating jitter in the display during delayed-sweep oper-
ation. Each sweep is triggered by the expanded portion
of the waveform and not by the waveform at the begin-
ning of the normal sweep. For example, if you want to
examine a small pulse, 5 pusec from the start of a pulse
train from a computer circuit, use the TIME/DIV and the
DELAYED SWEEP switches and the MODE switch TRIG
DLY'D SWP position to expand the display to show only
the small pulse. Then adjust the Delayed Sweep LEVEL
control for a steady display. The sweep will then be trig-
gered by the expanded portion and not by the start of the
pulse frain.

The SLOPE, COUPLING, and SOURCE switches work
the same as their counterparts in normal-sweep operation.
The proper position for these switches depends on the type
of waveform being examined. A full description of the
delayed sweep and trigger circuits will be found in Sec-
tion 4.

Sweep Magnification

The display can be expanded to 10 times its normal
length by pulling out the 10X MAG switch (POSITION
control). Each part of the expanded display can be ex-
amined by turning the POSITION control throughout its
range.

The sweep magnifier extends the range of the TIME/DIV
switch 10 times. For example, with the TIME/DIV switch
set at .5 uSEC and the 10X MAG switch pulled out, the
actual time per division is 0.05 usec (VARIABLE control in
the CALIB position). The magnifier works the same for
either narmal or delayed sweep.

Sweep Calibration

Sweep calibration should be checked and adjusted, if
necessary, whenever the Type 3B1S is used with another
Type 5615 since the deflection-plate sensitivity may not be
the same. The accuracy of this check depends on whether
the frequency of the power line supplying the instrument
is exactly 60 cps, since this frequency is used as the ref-
erence frequency in the following procedure.

Check and adjust sweep calibration as follows:

1. Set the MODE switch to NORM.

2. Set the TIME/DIV switch to 5mSEC (be sure the 10X
MAG switch [POSITION control) is pushed in.}
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5 msec/div

Pulse To Be Measured

MODE

NORM
INTEN

DLY'D SWP

1 msec/div

1 Pulse Duration
MODE
NORM
INTEN
DLY'D SwWP

Fig. 2-1. Pulse width measurement,

3. Connect a cable from the oscilloscope calibrator to the
vertical amplifier plug-in unit and adjust the normal-
sweep friggering controls for a steady display.

4. There should be exactly 3 cycles of the calibrator signal
across the 10 divisions of the graticule; if not, adjust
the front-panel SWEEP CAL control.

Time Measurements

Since the Type 3B1S sweeps are calibrated, any hori-
zontal distance on the crt represents a definite time inter-
val. Thus, the time interval between points on a display
can be accurately measured (within 39%).

For example, assume you have a ncrmal-sweep crt dis-

TIME/DIV
1 mSEC
|e——— 2 cycles ——s
<+———— 10 msec ———>
Number of Cycles
o 030 Didisians____ Frequency
10 X TIME/DIV Switch Setting
5= L8 = f2ﬂ—200C les Per § d
10 X 1 msec = 10msec .01 yeles Ter Secon

Fig. 2-2. Frequency measurement.
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play similar to Fig. 2-1, and you wish to measure the width
of the pulse appearing in the 4th division:

1. Make sure the VARIABLE control is set to CALIB, and
pull out the DELAYED SWEEP knob and turn it two
clicks to the right.

2. Set the MODE switch to INTEN, and adjust the Type
561S INTENSITY for an intensified zone on the display.

3. Turn the DELAY TIME control until the desired pulse
is intensified.

4. Turn the MODE switch to DLY'D SWP and measure the
horizontal distance from the 50% point on the rise of
the pulse to the 50% point on the fall of the pulse,
Multiply this distance by the setting of the DELAYED
SWEEP switch (setting of white dot on large black knob).

Frequency Measurements

Time measurements may also be used for frequency
measurements. Since frequency and time are reciprocal
functions, the frequency of any signal is the reciprocal of
the period (time) for one cycle. For example, if the time
for one cycle is 0.2 usec, the frequency is 5 megacycles.

With any sweep rate, the number of cycles displayed
across 10 graticule divisions depends on the frequency of
the waveform (see Fig. 2-2), To determine the frequency,
proceed as follows:

1. Set the TIME/DIV switch to display several cycles of the
waveform (be sure the VARIABLE TIME/DIV control is in
the CALIB position}.

2. Count the number of cycles across 10 graticule divi-
sions,

3. Divide this number by 10 times the TIME/DIV switch
setting. This is the frequency of the waveform.






