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WARRANTY

All TEKTRONIX instruments are warranted against
defect ive rrîaterials an~ workmanship for one vear.. Anv
questions with respect to the warranty should be taken up
with vour TEKTRONIX Field Engineer or representative.

Copyright @) 1972 bv Tektronix, Inc., Beaverton, Oregon.
Printed in the United States of America. All rights reserved.
Contents of this publication rnav not be reproduced in anv
form without permission of Tektronix, Inc.

U.S.A. and foreign TEKTRONIX produets covered by u.s.
and foreign patents and/or patents pending.

TEKTRONIX is aregistered trademark of Tektronix, Inc.
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7B53A/7B53AN Operators

Fig . 1-1. 7B53A and 7B53AN Dual Time Base Units.
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Section 1-7B53A/7B53AN

INSTRUCTIONS
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7B53A/7B53AN Features

The 7B53A and 7B53AN Dual T ime Base units provide
Main, Intensified, Delayed , and Mixed sweep operation for
TEKTRONIX 7000-Series Oscilloscopes. Calibrated sweep
rates from 5 slO IV to 50 ns/D IV (5 nanoseconds with X 10
magnification) and triggering to 100 megahertz are
provided. The 7B53A and 7B53AN are electrically identical
except that only the 7B53A is compatible with the
alphanumeric readout system provided for 7000-Series
Oscilloscopes.

Other features include 0 to 10 times continuous sweep
delay, variabie main and delayed sweep rates, and variabie
main sweep holdoff. Separate triggering controls are
provided for main and delayed sweep triggering, and when
operating in the AUTO MAIN TRIGGERING MODE, a
bright base line is d isplayed in the absence of a trigger
signa!. The 7B53A/7B53AN can also be used as an amplifier
for X-V operation.

Before pr oceeding with installation it is necessary to
check the settings of the Variabie Selector multi-pin
connector (P140) and the Delayed Sweep Gate Out
multi-pin connector (P613) . The Var iabie Selector muIti
pin connector (P140) determ ines whether the front-panel
VAR IABLE control varies main sweep rates, delayed sweep
rates, or main sweep holdoff; the Delayed Sweep) Gate Out
multi-pin connector (P613) determines whether the
Delayed Sweep Gate Out signal is connected to the
front-panel DLY'D TRIG IN connector (see Fig. 1-3). Refer
to General Operating Instructions in this section for
VARIABLE control and DLY'D GATE OUT information.

To install the 7B53A/7B53AN in a plug -in compart
ment, push it in until it fits firmly into the compartment.
The front panel of the 7 B53A/7B53AN should be flush
with the front panel of the indicator oscilloscope. Even
though the gain of the indicator oscilloscope is standardized
to minimize adjustment when inserting plug-in units, the
sweep calibration of the 7B53A/7B53AN should be
checked when instalied . The procedure for checking the
unit is given under Sweep Calibration in the Operating
Checkout procedure in this section.

To remove the 7B53A/7B53AN, pull the release latch
(see Fig. 1-2) to disengage the unit from the indicator
oscilloscope and pull it out of the plug-in compartment.

I
I
I
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General

The 7B53A/7B53AN operates with a TEKTRONIX
7000-Series Oscilloscope and a 7A-Series Amplifier unit to
form a complete oscilloscope system. To effectively use the
7B53A/7 B53AN its operation and capab i Iities shou Id be
known. This section describes the operation of the front
panel controls and connectors, provides an Operating
Checkout procedure, gives genera I operating information,
and basic applications for th is instrument.

Installation

The 7B53A/7B53AN is designed to operate in the
horizontal compartment of the ind icator oscilloscope. This
instrument can also be instalied in the Vertical plug-in
compartment to provide a sweep that runs vertically on the
CRT. However, when used in this manner, th ere are no
retrace blanking or internal triggering provisions, and the
unit may not meet the specifications given in Section 2.
The instructions in this manual are written for use of the
7B53A/7B53AN in the horizontal plug-in compartment.

®

7B53A

Fig. '·2. Location of release latch.

DUA L TI M E BA~
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Fig . 1-3. Locati o n of Delayed Gate Out and Variabie Selector multi-pin connectors,
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I Fig, 1-4. Front-panel contrals and connectors.
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CONTROLS AND CONNECTORS

General

SLOPE . Tw o-posit ion switch permits triggering on the
positi ve-goi ng or negat ive-go ing porti on of the main trig 
geri ng signa!.

I
I
I

All contrals requ ired fo r t he opera t ion of the 7B53A/
7B53AN, except the Va r iabie Selector and the Dly'd Sweep
Gate Out connector (see Fig. 1-3) , are locat ed on the f ront
panel of the inst ru m ent. To make fu l l use of t he capab i l it ies
of th is inst rum ent, t he ope rat or sho uld be famili ar with the
f uncti o n and use of each cont ro l . A brief description of th e
front-panel co ntra ls and connectors is given here. More
detai led inform ati on is given under General Operating
Information. Fi g. 1-4 shows th e front panel and external
contrals and connectors of the 7B53A/7B53AN.

TR IG 'D. L ight ind icates that t he main sweep is triggered
and will produce a displ ay.

MODE. Pushbutton switches select th e operati ng mod e
for the m ain t r igger ing circuits .

•
I

1. Main T r iggering Cont rals

LEVEL. Selects the amplitude point on the t rigger signal
wh ere sweep triggering occurs.

COUPLING. Pushbutton switches select the method of
coupling the triggering signal to the ma in triggering circui ts .

SOU RCE. Pushbutton switches select the souree of the
main t r igger ing signa!.

I ® '-3



Operating Instructions-7B53A/7B53AN Operators •
2. Sweep Controls

TIME/DIV OR DLY TIME. Selects the sweep rate of the
main sweep generator (see Fig. 1-7).

DL Y'D Time/Division. Selects the sweep rate of the
delayed sweep generator and selects the MAl N SWP,
INTEN, and DLY'D SWP Display Modes (see Fig. 1-7).

5. Input/Output Connectors

MAIN TRIG IN OR AMP IN. Front-panel BNC connec
tor serving as an external trigger input for the main
triggering circuit or as an external horizontal input,
depending upon the sett ing of the TIME/DIV OR DL Y
TIME switch and the MAIN TRIGGERING SOURCE
switch.

I
VAR IABLE. Provides continuously variabie main sweep

rates, continuously variabie delayed sweep rates, or variabie
main sweep holdoff; depend ing on the setting of the
Variabie Selector multi-p in connector (P140) . The VARI 
ABLE contral also selects the MIXED Display Mode (see

Fig. 1-3, Fig. 1-7) .

DLY'D TR IG IN. Front-panel BNC connector serving as
an external trigger input for the delayed triggering circuits
or as a delayed sweep gate output; depending upon the
DLY'D TRIG SOURCE switch, the position of P613, and
the DISPLAY MODE.

I
I

SWP CAL. Screwdriver adjustment to match the gain of
the 7B53A/7B53AN to the indicator oscilloscope for
calibrated sweep rates.

POSITION. Contrals horizontal position of display.

FI N E. Provides prec ise control of hor izontal position
adjustment.

MAG. Pushbutton switch selects X 1 or X 10 horizontal
magnification.

3. Delay Time Control

DELAY TIME MULT . Provides var iabie sweep delay
between 0.00 and 10.0 times the delay t ime indicated by
the TIME/DIV OR DLY TIME switch.

OPERATING CHECKOUT

Introduction

The following procedure checks the basic operation of
the 7B53A/7B53AN. It mayalso be used for fam iliarization
with this instrument or as an incoming inspection. This
procedure is divided into two parts, Sweep Control
Functions, and Main and Delayed Triggering Functions. A
complete operating check of the 7B53A/7B53AN contral
functions can be made by perform ing both parts, or each
part may be performed separately.

NDTE

For optimum performance, the 1853A/1853AN
should be installed in an oscilloscope system with
similar frequency and sweep rate capabilities.

I
I
I

e.
I

•

4. Set the 7B53A/7B53AN contrals as follows:

2. Instal l a Vert ical Amplif ier un it in the left vert ical
com partment.

3. Turn on the indicator oscilloscope and allowat least
20 minutes warmup.

Setup Procedure

1. Install the 7B53A/7 B53AN in the right horizontal
com part ment of the ind icator oscilloscope . I

I

I
•

.1
I

(+)

A UTO
AC
INT

MAIN TRIGGERING
SLOPE
MODE
COUPLING
SOURCE

4. Delayed Triggering Controls

LE V EL. Selects the RUNS AFTER DLY T IM E or
T r iggerable After D ly T ime Modes, and the amp l itude po int
at wh ich t he delayed sweep is triggered.

SLOPE. Two-position switch permits triggering on the
positive-going or negative-going portion of the delayed
triggering siqnal.

COUPLING . Two-position switch selects the method of
coupling the triggering signal to the delayed triggering
circuits.

SOURCE. Two-posit ion switch to select the souree of
the delayed triggering siqnal.

'-4 ®
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5. Set the ind icator oscilloscope to display the plug-in
units and adjust for a weil defined display. See indicator
oscilloscope and vertical unit instruction manuals for
detailed operating instructions.

I

I.
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DLY'D TRIG
LEVEL

SLOPE
COUPLING
SOURCE

Sweep Contro ls
POSIT ION
MAG
TIME/DIV OR DLY TIME
DLY'D Time/Division
VARIABLE
Variabie Selector
DELAY TIME MULT

RUNS AFTER DL Y
TIME (fully c1ockwise)
(+)

AC
INT

Midrange
X1-IN
1 ms
1 ms
CAL (fully c1ockwise)
Main Variabie
1.00

Operating Instructions-7853A/7853AN Operators

5 . Rota te the POSITION cont rol and note th at it
ho rizontally posit ions the t race. Rotate the FI NE control
and note that it provides precise horizontal positioning.
Disconneet the calibrator siqnal.

Sweep Calibration

NO TE

For accurate sweep timing , applya signaI of known
frequency or time period (time-mark signal, calibrator
square wave, 60 hertz line etc .) to the associated
vertical amplifier unit and adjust the TlME/DIV OR
DL Y TIME switch and the SWP CAL control to
calibrate the signal to the oscilloscope graticule. Be
sure that the sweep timing signal is accurate within
0.5%. The fol/owing sweep calibration procedure uses
a TEKTRONIX Time-Mark Generator.

••
I
I

I

•
I
I
I
I
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Sweep Control Functions

The following procedure checks the operation of the
sweep controls and checks the Display Modes.

Normal Sweep

1. Perform steps one through five of the Setup
Procedure.

NO TE

The Time/Division switch selects main sweep rates,
delayed sweep rates, and Display Modes (MAIN SWP,
INTEN, DL Y'D SWP, and MIXED). Refer to
Selecting Sweep Rates and Display Modes discussions
in the General Operating Instructions for further
information.

2. To select the MAIN SWP Display Mode, press in the
DLY'D Time/Division knob, and set the TIME/DIV OR
DL Y TIME switch and the DL Y'D Time/Division switch to
the same sweep rate (1 ms).

3. Connect the one-ki lohertz calibrator signaI from the
ind icator oscilloscope to the vertical amplifier unit Input.
Adjust the Calibrator and the vertical Volts/Division switch
for four divisions of display .

4. Rotate the MAIN TRIGGERING LEVEL control for
a stabie MAIN SWP d isplay (non-cl elayed) . Rotate the
DELAY TIME MULT d ial and note that it has no effect on
the display .

®

6. Connect a 1 m ill isecond t ime-mark signaI from the
Time-Mark Generator w ith a 50-ohm BNC coaxial cable and
50-oh m BNC term ination to the Input of the associated
vertical unit. Adjust the vertical Volts/Div switch for about
four divisions of disp lay and rotate the MAIN TRIG
GERING LEVEL control for a stabie display. Check the
CRT display for one complete time-mark per division
(position as necessary). If necessary, adjust the SWP CAL
screwdriver adjustment for one complete time-mark per
division over the center eight divisions of display . Dis
connect the Time-Mark Generator.

Intensified, Delayed, and Mixed Sweep

7 . Reconnect the oscilloscope Calibrator signal to the
vertical unit and adjust for about four divisions of vertical
display. Pull out the DL Y'D Time/Division knob and rotate
clockwise to .1 ms/DIV for the INTEN Display Mode
(TIME/DIV OR DLY TIME switch remains at 1 ms/DIV).
Note that a delaying sweep with an intensified portion
(delayed sweep) is d isplayed on the CRT (the oscilloscope
Intensity may need to be varied to view the intensified
display).

8. Rotate the DELAY TIME MULT dial and note that
the amount of delay time before the intensif ied portion of
display is controlled by the DELAY TIME MULT dial.

9 . Rotate the VAR IABLE control counterclockwise out
of switch detent and note that the sweep rate indicated by
the TIME/DIV OR DL Y TIME switch can be varied to at
least the sweep rate of the next adjacent position (2
ms/DIV ). The internal Variab ie Selector connector must be
set fo r variabie main sweep rates. Return the VAR IABLE
control to the CAL position.

1-5
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10. Press the DLY'D Time/Division switch to the inner
position for the DL Y'D SWP Display Mode. Note the
magnified display with sweep rate determined by the
DLY'D Time/Division switch. The oscilloscope Intensity
may need to be increased to view the delayed sweep
display.

11. Pull out the VAR IABLE Time/Division knob for
the MIXED Display Mode (MIXED Display Mode can be
selected when operating in the DL Y 'D SWP Display Mode
only). Note that the main sweep is displayed at a rate
determined by the TIME/DIV OR DL Y TIME switch
followed by a delayed sweep display at the rate determined
by the DLY'D T ime/Division switch. Rotate the DELAY
TIME MULT dial and note that the amount of display
allocated to each sweep is determined by the DELAY TIME
MULT dial.

Main and Delayed Sweep T riggeri ng Funct ions

The following procedure checks the operation of th e
main and delayed triggering controls:

Partia l Procedure. To begin the Operating Checkout with
t riggering, perf orm steps 1 through 5 of the Set up
Proced ure provided at the beginning of th e Operat ing
Checkou t . Conneet t he 1-kilohertz calibrator signal from
the indi cat or oscilloscope to th e vertical unit Input and
adjust for about fo ur div isions of vertical d isplay .

12. Set the TIME/DIV OR DL Y T IM E switch and the
DL Y'D T ime/D iv ision switch to 1 ms and press in t he
DL Y'D T ime/D iv ision switch and the Variabie contro l.
CHECK-that a stabie d isplay can be obtained w ith the
COUPLING switch for MAIN TRIGGERING set to AC , AC
HF REJ, and DC fo r both the positive and negat ive
positions of the SLOPE switch (MAIN TRIGGER ING
LEV EL control may be adjusted as necessary to obta in a
stabie main sweep d isplay) . Remove all connections from
the oscilloscope system.

13. Connect a 60 hertz signal (Iin e voltage, etc.) with a
50-oh m cable or vo ltage probe to the vert ical uni t I nput
and adjust t he Vo lts/D iv swit ch for about fo ur d ivisions of
d isplay . Set th e MAIN TR IGGE RING COUPLIN G sw it ch
t o AC L F REJ and set th e TI ME/DIV OR DL Y TIM E
switch to 10 ms. Rot at e th e MA IN TRI GGERI NG LEV EL
control throughout its range and check that a stabie display
cannot be ob tained (TRIG'D light oft).

14. Change the MAIN TR IGGER ING SOU RCE switch
to L1NE and the COUPLING switch to AC. Check that a
stabie main sweep display can be obtained with th e MAIN
TRIGGERING COUPLING switch set to AC, AC HF REJ,
and DC (MAIN TRIGGERING LEVEL control may be
adjust ed as necessary). Remove all connections fr om the
oscilloscope system.

1-6

15. Connect the ind icator oscilloscope Calibrator signal
to the vertical unit Input connector and to the MAIN TRIG
IN connector. Set the Calibrator for a 0.4 volt , 1 kilohertz
signal and adjust the vertical unit Volts/Div switch for
about four divisions of display. Set the TIME/DIV OR DL Y
TIME switch and the DL Y'D Time/Div ision switch to 1 ms.
Set the MAIN TR IGGER ING SOU RCE switch to EXT and
check that a stabie display can be obtained with the
COUPLING switch for MAIN TR IGGERING set to AC, AC
HF REJ, and DC, for both the positive and negative
positions of the SLOPE switch (MAIN TR IGGER ING
LEVEL control may be adjusted as necessary for a stabie
display).

16. Change the MAIN TRIGGERING SOURCE switch
to EXT -;- 10. Set the oscilloscope Calibrator for 4 volts at 1
kilohertz and adjust the vertical unit Volts/Div switch for
about 4 divisions of display. Check th at a stabie display can
be obtai ned with th e COUPLIN G switc h for MAIN
TRIGGE RING set to AC, AC HF REJ, and DC, for both
the positive and negative positions of the SLOPE switch
(MAIN TRI GGERI NG LEVEL control may be adjusted as
necessary to ob tain a st abie delayi ng sweep di splay).
Remov e the Calib rato r signal from th e MAIN TR IG IN
connector.

17. Set t he MAIN TR IGGER ING COUPLING switch to
AC and the SOURCE switch to INT . Adjust the MAIN
TR IGGERING LEVEL contro l for astab led isplay .Setthe
MODE switch to NORM and check f or a stabie display.
Change the MODE switch to AUTO and adjust the LEVEL
control for a f ree-run ning d isplay . Change the MODE
switch to NORM and check for no d isplay .

18. Adjust the MAIN TR IGGERING LEVEL control
f or a stabie d isplay . Change the MAIN TR IGGER ING
MODE switch to SING LE SWP. Press the RESET button
and check for one sweep. Remove the 1 kilohert z signal
from the vertical unit and press the RESET button . CHECK
for no disp lay and that th e READY light is on. Connect the
1 k ilohertz signal to the vert ical unit and check for one
sweep as the signal is applied.

19. Set th e MAIN TR IGGERI NG MO DE switch to
A UTO . With th e TIME/DIV OR DL Y TIME switch at 1 ms,
pull out the DL Y'D Time/Division switch and rotate to .2
ms (Intensified Displ ay Mode). Rotate th e MAI N TRIG
GERIN G LEV EL control for a stabie display (oscilloscope
Intensity may need to be varied to view the intensified
display). Rotate the DELAY TIME MU LT di al and note
that th e intensified portion of display is continuou sly
vari abie.

®
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20. Rotate the DLY'D TR IG LEVEL contro l counter
clockwise out of switch detent for a triggered delayed
sweep. With the DLY'D TR IG SLOPE, COUPLlNG, and
SOURCE switches set to (+), AC, and INT; rotate the
DLY'D TR IG LEVEL control for a stabie intensified
portion of display. Rotate the DELAY TIME MULT dial
and note that the intensified portion of display does not
start at the completion of the delay time (determined by
the settings of the TIME/DIV OR DLY TIME switch and
the DELAY TIME MULT dial}, but wa its for the next
trigger pulse .

21. Press the DLY'D Time/Division switch in for the
DLY'D SWP Display Mode. Rotate the DLY'D TR IG
LEVEL control fo r a stab ie delayed sweep display (oscillo
scope Intensity may need to be varied) . Check that a stab ie
delayed sweep di splay can be ob ta ined w ith the DLY'D
TR IG COUP LI NG sw itch set to AC and DC fo r both + and
- po sit ion s of the SLOPE sw itch (DLY'D TR IG LEV EL
co ntro l may be ad justed as necessary for a stab ie delayed
sweep d isplay ).

22. Change the DLY'D TR IG SOU RCE sw it ch to EXT.
Connect the indicator oscilloscope Calibrator signa I to the
DLY'D T RIG IN connecto r. Set the oscilloscope Calibrator
for 0.4 volt at 1 kilohertz and adjust the vertica l Volts/
Division switch fo r abou t 4 divisions of display . Check that
a stabie d elayed sweep d isp lay can be obtained w ith the
DL Y'D TRIG COUPLING switch set to AC and DC fo r
both the + and - posit ions of the SLOPE switch (DLY'D
TR IG LEVE L contro l may be ad juste d as necessa ry fo r a
stabie delaved sweep di splay) .

GENERAL OPERATING INSTRUCTIONS

Pushbutton Switch Logic

The MODE, COUPLlNG , and SOURCE pushbuttons of
the MAIN TRIGGER ING sw itches are arranged in a
sequence wh ich places the most-often used posit ion at the
top of each ser ies of pushbuttons. With th is ar rangement , a
stabie display ca n usua lly be ob ta ined by press ing the top
pushbuttons: AUTO , AC, and INT . Whe n an adequat e
trigger signa l is app lied , the uni t is t rigge red as indi cated by
t he illum inated TR IG'D light , with the correct sett ing of
the LEVE L contro l and S LOPE sw it ch . If the TRIG 'D light
is no t on , the LEV EL co nt rol is at a setting ou ts ide the
range of the t r igger signa l app lied to t his un it f rom the
vert ica l un it , the tr igger signa l is inadeq uate, o r its
freq uency is below the lower fr eq uency limit of the AC
COUPLING sw itch posit ion . If the desired d isp lay is no t
obtained w ith these buttons pushed in, other selections
must be made. Refe r to the follow ing d iscussions o r the
instruction manuals fo r the associated oscilloscope and
vertical unit for more information .

®
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Triggered Light

The TRIG'D light conveniently indicates the condition
of the triggering circuits. If the MAIN TRIGGERING
controls are correctly set and an adequate trigger signal is
applied , the TR IG'D light is on. Under certain conditions,
the TRIG'D light may be off, ind icat ing that the sweep is
not triggered. The cause could be a misadjusted LEVEL
control, incorrectly set COUPLI NG or SOU RCE switches,
low trigger signa I amplitude, or a triggering signal repetition
rate outside the acceptable frequency range. This light can
be used as a genera I indication of correct triggering. It is
particu larly usefu I when setting up the trigger circu its when
a triggering signal is available without a display on the CRT.

Main Trigger Mode

The p ushb uttons loc ated und er the MODE ti tl e select
the mod e in wh ich the main sweep is tri ggered.

AUTO . When the AUTO pushbutton is pressed, a
triggered display is presented whenever an adequate tri gger
signal is applied and the LEVEL control and SLOPE switch
are correctly set. The TR IG'D light indicates when the
d isp lay is tri ggered.

When the tri gger repetition rate is below about 30 hertz,
outside the frequency range se lected by the COUPLI NG
switch , or wh en the tr igger signa l is inadequate , the sweep
free-runs at the sweep rate indicated by the TIME /DIV o r
DL Y TIME switch (T R IG' D light oft). When an adequate
trigger signal is again applied , the free-runn ing condition
end s and a triggered display is presented . The sweep a lso
f ree-ru ns when the LEV EL contro l is at a setting outside
the amplitude range of the trigge r signa !. Th is type of
free-running display can be usefu l when it is desired to
measure only the max imum peak-to-peak amp litude of a
signal w ithout observ ing the wa veshape (such as in band 
width measurements). When the display is of a much
greater amplitude than can be d isp layed on the CRT, the
sweep will be triggered in a ll positions of the LEVE L
control and will not free-run.

NORM. Whe n the NORM pushbutton is pressed , a
triggered display is presented with the correct setting of the
LEV EL contro l and SLOPE switch whenever an adequate
t rigge r signa l is app lied . The TR IG'D light indicates when
the d isp lay is tr iggered .

The NORM trigger mode must be used to produce
triggered displays with tr igger repet it ion rates below abou t
30 hertz . When the LEVE L contro l is at a setting outside
the amplitude range of the trigger signa l, when the trigger
repetition rate is outside the frequency range selected by
the COUPLING switch, or wh en the trigger signal is
inadequate, th ere is no trace (TR IG'D light is off ).

1-7
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SINGLE SWEEP, RESET-READY. When the signal to
be displayed is not repetitive or varies in amplitude,
waveshape, or repetition rate, a conventional repetitive type
display may produce an unstable presentation. A stabie
display can often be obtained under these circumstances by
using the SINGLE SWP feature of this unit. The SINGLE
SWP MODE is also useful to photograph non-repetitive or
unstable displays.

To obtain a single-sweep display of a repetition signal,
first obtain the best possible display in the NORM MODE.
Then without changing the other MAIN TRIGGERING
switches, press the SINGLE SWEEP pushbutton. When
ready to view the single-sweep display, press the RESET
READY pushbutton. A single trace is presented each time
the RESET-READY pushbutton is pressed (as long as the
repetitive signal remains connected to the system and
MAIN TRIGGERING switches are correctly set); further
sweeps cannot be presented until the RESET-READY
pushbutton is pressed again. If the display signa I is a
complex waveform composed of varying amplitude,
successive single-sweep displays may not start at the same
point on the waveform. To avoid confusion due to the CRT
persistence, allow the display to disappear before pressing
the RESET-READY pushbutton again. At fast sweep rates,
it may be difficult to view the single-sweep display. The
apparent trace intensity can be increased by reducing the
ambient light level or using a viewing hood as recommended
in the ind icator oscilloscope instruction manual.

Non-repetitive, random signals can be displayed in the
SINGLE SWP MODE by first obtaining the best possible
display in the NORM MODE with a signal which is about
the same amplitude and frequency as the random signal.
Then without changing the other MAIN TR IGGER ING
controls, press the SINGLE SWP pushbutton. When ready
for the random signal, press the RESET-READY push
button. The RESET-READY pushbutton remains illumi
nated to ind icate that the unit has been reset and is ready
to produce a sweep. The light goes out af ter the single
sweep has been displayed. To prepare the unit for another
single-sweep display, press the RESET-READY pushbutton.

When using the SINGLE SWP MODE to photograph
waveforms, turn off the graticule illumination while the
trace is being photographed. Then the graticule can be
photographed later to produce a double-exposure picture
showing complete information. Further information o n
photographic technique is given in the appropriate camera
instruction manual.

Main Triggering Coupling

The MAIN TR IGGER ING pushbuttons located below
the COUPLING title select the method in which the trigger
signal is connected to the trigger circuits. Each position
perm its selection or rejection of the frequency components
of the trigger signal wh ich trigger the sweep. Fig. '-5
graphically illustrates the band of frequencies covered by
each position of the COUPLING switch.

I
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Fig. '-5 . Freq uency rang e of each COU PLI NG swit ch posit ion.
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AC. In the AC posrttort of the COUPLING switch, the
DC component of the trigger signal is blocked. Signals with
low-frequency components below about 30 hertz are
attenuated. In general, AC COUPLING can be used for
most applications. However, if the signal contains unwanted
frequency components or if the sweep is to be triggered at a
low repetition rate or DC level, one of the remaining
COUPLING switch positions will provide a better display.

The triggering point in the AC positron of the
COUPLING switch depends upon the average voltage level
of the trigger signa!. If the trigger signal occurs randomly,
the average voltage level wil! vary, causing the triggering
point to vary also. This shift of the triggering point may
make it impossible to maintain a stabie display. In such
cases, use DC COUPLING.

AC LF REJ. In the AC LF REJ posrtron of the
COUPLING switch, DC is rejected and low-frequency
trigger signals below about 30 kilohertz are attenuated.
Therefore, the sweep is triggered only by the higher
frequency components of the trigger signa!. This position is
partîcularly useful for providing stabie triggering if the
trigger signal contains line-frequency components. Also, the
AC LF REJ position provides the best alternate vertical
displays at fast sweep rates when comparing two or more
unrelated signais.

AC HF R EJ. The AC HF REJ positron of the
COUPLING switch passes all low-frequency signa Is between
about 30 hertz and 50 kilohertz. DC is rejected and signals
outside the above range are attenuated. When triggering
from complex waveforms, this position is useful to provide
a stabie display of the low-frequency components.

OC. The DC position of the COUPLING switch can be
used to provide stabie triggering with low-frequency signals
wh ich would be attenuated in the other modes, or with
low-repetition rate signais. It can also be used to trigger the
sweep when the trigger signal reaches a DC level selected by
the setting of the LEVEL control. When using internal
triggering, the setting of the vertical unit position control
affects the DC triggering point.

Main Triggering Souree

The MAIN TRIGGERING pushbutton located below the
SOU RCE title select the souree of the trigger signal which is
connected to the main triggering circuits.

INT. In the INT positron of the SOURCE switch, the
trigger signal is derived from the associated vertical unit.
Further selection of the internal trigger signal may be
provided by the associated vertical unit or indicator

®
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oscilloscope; see the instruction manuals for these instru
ments for information. For most applications, the INT
position of the SOU RCE switch can be used. However,
some applications require special triggering wh ich cannot be
obtained in the INT position of the SOU RCE switch. In
such cases the LINE or EXT positions of the SOU RC E
switch must be used.

L1NE. The L1NE posmen of the SOURCE switch
connects a sample of the power-Iine voltage from the
ind icator oscilloscope to the trigger circuit. Line triggering
is useful when the input signal is time-related (multiple or
submultiple) to the line frequency. It is also useful for
providing a stabie display of a line-frequency component in
a complex waveform.

EXT. An external signal connected to the MAIN TRIG
IN connector can be used to trigger the sweep in the EXT
position of the SOU RCE switch. The external signa I must
be time-related to the displayed waveform for a stabie
display. An external trigger signal can provide a triggered
display when the internal signal is too low in amplitude for
correct triggering, or contains signal components on which
it is not desired to trigger. It is also useful when signal
tracing in amplifiers, phase shift networks, waveshaping
circuits, etc. The signal from a single point in the circuit
under test can be connected to the EXT TRIG IN
connector with a probe or cabie. The sweep is then
triggered by the same signal at all times and allows
amplitude, time relationship, or waveshape changes of
signals at various points in the circuit to be examined
without resetting the MAIN TR IGGER ING controls.

EXT -;- 10. Operation in the EXT -;- 10 position of the
SOU RCE switch is the same as described for EXT except
that the external signal is attenuated 10 times. Attenuation
of high-amplitude external trigger signals is desirabie to
broaden the range of the LEVEL control.

Trigger Slope

The MAIN TRIGGERING SLOPE switch (concentric
with the MAIN TR IGGER ING LEVEL control) determines
whether the trigger circuit responds on the positive-going or
negative-going portion of the trigger signa!. When the
SLOPE switch is in the + position, the display starts on the
positive-going portion of the waveform; in the - position,
the display starts with the negative-going portion of the
waveform (see Fig. 1-6). When several cveles of a signal
appear in a display, the setting of the SLOPE switch is
often unimportant. However, if only a certain portion of a
cycle is to be displayed, correct setting of the SLOPE
switch is important to provide a display which starts on the
desired slope of the input siqnal,

1-9



Fig. 1-6. Effect of LEVEL control and SLOPE switch on CRT display .
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Fig. 1-7. Composite Time/Division switch.

DLV'D T ime/D ivis ion
switc h

TIME/DIV OR DL V TIM E switch

VARIABLE control

Dot indicates del ayed sweep rat e

Varies main sweep rates, delayed sweep
rates, or main sweep holdoff; depending
on the connection of P140 [int e rnal]

Selects MIXED Display Mode

Brackets enclose ma in swee p rat e or de 
lay time (depend ing on Disp lay Mode)

Se lects MAIN SWP, INT EN, and DLV'D
SWP Disp lay Modes
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T rigger Level

The MAIN TR IGGER LEVEL contro l determ ines the
voltage level on the tr igger signal at w h ich the sweep is
triggered. When the LEVEL contral is set in the + region,
the trigger circuit responds at a mo re pos itive po int on the
trigger signa!. When the LEVEL control is set in the
- region , the t r igger circuit responds at a more negative
point on the trigger signa!. Fig . 1-6 illustrates th is effect
with different settings of the SLOPE switch .

rate, the switches lock t ogether and the sweep rate of bath
generato rs are changed at the same time. However, when
the DLY 'D Time/D ivis ion k nob is pulled outward, the c1ear
plastic f lange is d isengaged and on ly the delayed sweep
generato r sweep rate is changed . This allows changing the
delayed sweep rate w ithout changing the delay time
determined by the main sweep generator. The DLY'D
Time/Div ision switch also selects Display Modes. See
Display Mode d iscussion in thi s section fo r further informa
tion.

I
I
I

Ie
I

Befare setting the MAIN TRIGGERING LEVEL , set the
desired SLOPE , MODE, COUPLlNG, and SOURCE. Set the
LEVEL control fully counterclockwise and then rotate
clockw ise until the d isplay starts at the desired po int .

Selecting Sweep Rates

The TIME/DIV OR DL Y T IME switch select s calib rated
sweep rates for the main sweep generato r and the D LY'D
T ime/Divi sion switch select s calib rated sweep rat es for the
delayed sweep generato r . T he sweep rate of the main sweep
generato r is bra cketed by the bl ack lines on the clear p last ic
fl ange of the T IME /D IV OR DLY TIME switch (see Fig.
1-7). T he sweep rat e of the delayed sweep generator is
indicated by the white li ne on t he DLY 'D Time/ Division
knob . When the TIM E/D IV OR DLY T IM E switch and the
DLY 'D Time/D iv ision switch are set t o the same sweep

A VAR IABLE control is prov ided concentric with the
TIME/DIV OR DLY TIME and the DLY'D Time/Division
switches (see F ig. 1-7). When the VARIABLE contra I is
rotated clockwise to the CAL posit ion (in to sw itch deten t)
t he variabi e fu nct io n is in operative and th e VAR IAB LE
knob can be used onl y t o select the M IX EO Display Mode
(see Di splay Mode discussion in this secti on f or more in f or
mation ). However, when rotated counterclockwise (out of
switch detent) , th e VAR IA BLE control is activated f or
var iabi e (uncalibrated) main sweep rates, delayed sweep
rates, or main sweep ho ldoff ; depe nd ing upon the sett ing of
the Variabie Selector mult i-p in connector (see Fig. 1-3 ).
The V A RIA BLE control allows the sweep rat e in each
Time/ Divi sion switch position (main or delayed) t o be
reduc ed to at least the nex t adjac ent switch position and
t he holdoff time t o be increased 2: 1.
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Second-vertical Tenth-vertical TIM E switch so the end of the tim ing area falls between the
second and ten th vertical lines.

Sweep Magnifier

.1
I

The sweep magnifier can be used to expand the di splay
ten times. The center division of the unmagnified display is I
the portion visible on the CRT in the magnified form (see
Fig. 1-9). Equivalent length of the magnified sweep is more
than 100 divisions; any 10 division portion can be viewed
by adjusting the POSITION control to bring the desired I
portion onto the view ing area.

.~ Time Measurement __......~
area

Fig . 1-8. Area of graticule used -fOräccurate time measurements.

Time Measurement

When making time measurements from the graticule, the
center eight divisions provide the most linear time measure
ments (see Fig . 1-8). Position the start of the timing area to
the second vertical line and adjust the TIME/DIV OR DL Y

To use the MAG switch, first move the portion of the
display which is to be expanded to the center of the
graticule. Then press and release the MAG switch to the
OUT - X 10 position. When the MAG switch is in the X 10
position, the equivalent magnified sweep rate can be
determined by dividing the Time/Division setting by 10.
For example, if the TIM E/DIV OR DL Y TIM E switch is set
to 1 ms the equivalent sweep rate is 100 J.1S. When operating
in the INTEN, DLY'D SWP, or MIXED Display Modesthe
delayed sweep rate as weil as the main sweep rate is
increased 10 times.
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Fig. 1-10. (A) Intensified Sweep display; (B) Delayed Sweep display.
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Display Modes

Four Display Modes can be selected by appropriate
settings of the Time/Division switches (see Fig. 1-7).

Main Sweep Operation. To select the MAIN SWP Display
Mode (non-delaved sweep) set the TIME/DIV OR DL Y
TIME and DL Y'D Time/Division switches to the same
sweep rate and press in the DL Y'D Time/Division switch.
Calibrated sweep rates in the MAIN SWP Display Mode are
availab le fram 5 s/DIV to 0.05 ,us/DIV (5 ns/DIV with X 10
magnif icat ion). The VAR IABLE control (Variabie Selector
connector set to Main Variabie) can be used to obtain
uncalibrated sweep rates to 12.5 seconds/division. Trig
ger ing in the MAIN SWP Display Mode is contraIled by the
MA IN TR IGGER contrais.

Intensified Sweep Display. To select th e IN TE N Display
Mod e, pull out the DLY'D T ime/ Division knob and rotate
it to a desired sweep rate f aster th an the TIME/DIV OR
DL Y TIME switch sett ing. The INTEN Disp lay Mode
prav ides an intensif ied portion of the main sweep during
the time the delayed sweep is in operation (see Fig . 1-10A).
The time that the delayed sweep run s is determ ined by the
DLY'D Time/Division switch. The amount of delay time
between the start of the delaying sweep and the intensified
portion is determined by the TIME/DIV OR DL Y TIME
switch and the DELAY TIME MULT dial, Triggering for
the delaying sweep portion of display is controlled by the
MAIN TRIGGERING controls; tr iggering for the intensified
portion of display is controlled by the DL Y'D TR IG
contrais.

Delayed Sweep Display. The DL Y'D SWP Display Mode
is selected when the DL Y'D Time/Division switch is pulled
out, ratated in the INTEN Mode for the desired sweep rate,
and then pushed in. In this mode, the intensified portion of

I Main Sweep I
~(Delay)~ I
I Time ~ Delayed Sweep Time ---+-'.
I I

lV 100~S

I- - - -

- - -
lO fS

Fig. 1-11 . Typical Mixed Sweep d isplay (D ELA Y T IME M ULT d ial
sèt to 3 .55 ).
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display, as viewed in th e INTEN Display Mod e, is di splayed
on the CRT at th e sweep rate indicated by the DL Y 'D
Time/Division switch (see Fig. 1-10B). Cal ibrated sweep
rates in the DL Y'D SWP Display Mode are available from .5
s/D IV to 0.05 ,us/DIV. Uncalibrated delayed sweep rates to
1.25 seconds/division can be obtained by using the VARI
ABLE control (Variabie Selector connector set to Dly'd
Variabie position). Triggering for the DLY'D SWP display is
contraIled by the DL Y'D TRIG contrais.

Mixed Sweep Operati on . The MIXED Display Mod e is
selected when the DLY'D SWP Display Mode is selected
and the VARIABLE knob is pulled out. In th is mode, th e
main sweep is displ ayed on th e CRT to a point determined
by the DELAY TI M E MULT dial; the remainder of the
sweep is at a rate dete rm ined by the del ayed sweep.
Triggeri ng for t he main sweep portion of d isplay is
cont ro lled by the MAIN TR IGGERING contro ls; and
trigger ing fo r the delayed sweep port ion of display is
contro lled by the DLY'D TR IG control s. A typic al m ixed
sweep disp lay is show n in Fig. 1-11.

Delay Time Multiplier

The DELAY TIME MULT dial (functional in the
INTEN , DLY'D SWP, and MIXED Display Modes) pravides
o to 10 times continuous sweep delay. The time that the
main sweep runs before the start of the delayed sweep is
determined by the settings of the TIME/DIV OR DL Y
TIME switch and the DELAY TIME MULT dial.

For example, the delay time indicated by the DELAY
TIME MULT dial in Fig'. 1-12 is 3.55; this corresponds to
3.55 CRT divisions of main sweep. Thus 3.55 multiplied by
the delaying sweep rate, indicated by the TIME/DIV OR
DL Y TIME switch, gives the calibrated delay time before
the start of the delayed sweep.

Fig. 1-12. DELAY TIME MULT dial, Reading shown : 3.55 .
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Delayed Sweep Triggering

A LEVEL control and SLOPE, COUPLlNG, and
SOU RCE switches are provided for delayed sweep trig
gering. When the LEVEL contro l is rotated to the RUNS
AFTE R DL V TIM E position the delayed sweep starts
immediat ely after the delay time. The DL V'D TRIG
LEVEL control and the SLOPE, COUPLlNG, and SOURCE
switches are inoperative. This mode permits the selection of
continuously variabie delay times (by varying the DELAV
TIME MULT diai).

When the DL V'D TR IG LEVEL control is rotated
counterclockwise (out of switch detent}, the delayed sweep
is triggerable . The delayed sweep does not start at the
completion of the delay time but, waits until a trigger pulse
is received by the delayed sweep triggering circuit. The
delay time in th is mode is dependent not only on the
settings of the delay-time controls, but on the delayed
sweep triggering controls and the occurrence of the delayed
sweep triggering signal. The primary purpose of this mode is
to eliminate jitter from the display delayed sweep wave
form. Since the delayed sweep is triggered by the input
waveform, jitter is eliminated from the delayed sweep
display even though it rnav be inherent in the input
waveform.

When the delayed sweep is triggerable, the LEVEL
control can be rotated to select the amplitude point on the
trigger signaI at which the delayed sweep is triggered. The
DLV'D TRIG SLOPE, COUPLING, and SOURCE switches
are activated and their functions are the same for delayed
triggering as functions with the same title are for MAIN
TRIGGERING (see Main Triggering Level, Slope, Coupling,
and Souree discussions in th is section).

Input/Output Connectors

Two dual-function BNC connectors are provided on the
instrument front-panel.

MAIN TRIG IN OR AMP IN. This connector is an
external trigger input for the main triggering circuit when
the MAIN TRIGGERING SOURCE switch is set to EXT or
EXT -:- 10 and the TIME/DIV OR DLV TIME switch is set
to any position except AMPL. When the TIME/DIV OR
DL V TIME switch is set to AMPL and the MAIN
TR IGGER ING SOURCE switch is set to EXT or EXT -:- 10,
this connector serves as an external horizontal input (see
X-V Operation).

1-14

DLV'D TRIG IN. This connector is an external input for
the delayed triggering circuit when the DL V'D TR IG
SOU RCE switch is set to EXT. When the DL V'D TR IG
SOU RCE switch is set to INT and P613 is properly
connected (see Fig. 1-3), the DLV'D T RIG IN connector
serves as a Delayed Sweep Gate Out connector (not
labeled). The Delayed Sweep Gate signal is a rectangular
positive-going pulse with approximately 3.0 volts amplitude
and pulse width coincident with the delayed sweep.

x-Y Operation

Some applications require one signal displayed versus
another rather than against time (internal sweep). The
amplifier function of the 7B53A/7B53AN allows an
external signal to be applied to the horizontal deflection
system either externally via the MAIN TRIG IN OR AMP
IN connector or internally by way of the triggering system.

To apply an external signaI (X-signal) to the horizontal
system, set the 7B53A/7B53AN TIME/DIV OR DL V TIME
switch to AMPL and the MAIN TR IGGER ING SOU RCE
switch to EXT. The MAIN TRIGGERING COUPLING
selected affects the frequency response of the X-signal.
Apply the external signaI to the MAIN TR IG IN OR AMP
IN connector. Deflection factor of the X-signal is provided
in multiples of 10 as shown in Table 1-1. The V -signal can
be applied to the plug-in unit instalied in the vertical
compartment.

TABLE 1-1

MAIN DEFLECTION
TRIGGERING FACTOR

COUPLING MAG (within 10%)

EXT X 10 10 mV/div

EXT X1 100 mV/div

EXT -:- 10 X 1 1 V /div

To apply the X-signal internally via the triggering system
set the TIME/DIV OR DL V TIME switch to AMPL and the
MAIN TRIGGERING SOURCE switch to INT. Apply the
external signal to the Amplifier unit instalied in the vertical
compartment. The attenuator switch of the Amplifier unit
determines the horizontal deflection factor.

For information on X-V applications see the oscilloscope
manual. Also, the reference books Iisted under Applications
provide information on X-V measurements and interpreting
the resultant lissajous displays.
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Mainframe Operating Modes

The 7B53A/7B53AN can be operated in a 7000-Ser ies
Oscilloscope w h ich has fo ur p lug-in compartment s, either
independently , in the Alternate or Cho pped Ho r izonta l
Modes, or as a delayed sweep un it . However, when the
7B53A/7B53AN is operated as a delayed sweep unit, it
must be t riggered fo r a CRT d isplay . It cannot de lay
another time base unit but it can delay its own internal
delayed sweep. Refe r to the app ropriate osci lloscope
manual fo r add it iona l mainframe horizontal operating
information .

APPLICATIONS

General

Operating Instructions-7B53A/7B53AN Operators

2 . Set the TIM E/DIV OR DL'Y TIM E switch and the
VAR IABLE contro l (Var iab ie Selector connector set to
Main Va r iabie ) so on e cycle of the signa l cove rs an exact
number of ho r izon tal d ivi sions. Do not change the
VAR IABLE control after obtain ing the desired deflection .
This d isplay can be used as a reference for frequency
comparison measurements.

3 . To establish an arbitrary sweep rate so the period
(time for one complete cycle) of an unknown signal can be
measured accurately at any setting of the TIME/DIV OR
DLY TIM E switch , the period of the reference signal must
be known. If it is not known, it can be measured before the
VARIABLE switch is set in step 2 .

4. Divide the period of the reference signal (seconds) by
the product of the ho r izontal deflection established in step
2 (d iv ision) and the sett ing of the T IM E/ D IV OR DLY
TIM E switch . Th is is the ho r izontal conve rsion factor :

I
I
I

The following information describes the procedure and
techniques for making basic measurements with a 7B53A/
7B53AN installed in a 7000-Ser ies Oscilloscope. These
applications are no t described in detail, since each appl ica
tion must be adapted to the requirements of the individual
measurement. This instrument can also be used fo r many
applications not described in th is manual. Contact you r
local TEKTRONIX Field Office or representat ive for
assistance in making specific measurements. The following
books describe oscilloscope measurement techniques which
can be adapted for use w ith th is instrument.

Ho r izontal

Conve rsion =
Factor

refe renc e signaI period (seconds)

hor izontal TIME/DIV OR

def lecti on X DLY TIME

(divi sio ns) sw itch sett ing

I
I
I

J. Czech, "Oscilloscope Measur ing Techn iques",
Phill ips Technical Library , Springe r-Ver lag, New Vork ,
1965.

John D . Lenk, "Handbook of Oscilloscope Theory
and Applications", Prentice- Hall, Inc. Englewood Cliffs,
N.J., 1968.

Charles H. Roth, Jr., "Use of the Oscilloscope" ,
Programmed Text , Prentice-Hall, Inc., Englewood Cliffs,
N .J.1970 .

5. To measure the period of an unknown signal dis
conneet t he reference signal and connect the unknown
signal to the vertical unit. Set the TIME/DIV OR DLY
TIM E switch t o a sett ing that provides suff icient horizontal
deflection to make an accurate measurement. Do not
readjust the VARIABLE control.

6 . Measure the ho r izontal deflection in d ivis ions and
calculate the per iod of the unknown signal using the
following formula:

Period

(Seconds)

Example. Assume a reference signaI frequency of 455
hertz (period 2.19 milliseconds), a TIME/DIV OR DLY
TIME switch sett ing of .2 ms, and theVARIABLE control
adjusted to provide a ho rizontal deflect ion of eight divi
sions . Substituting these values in the hor izontal conversion
factor formu la (st ep 4) :

I
I
I

I.
I

J. H. Golding, "Measuring Oscilloscope", Trans
atlantic, 1971 .

Comparison Measurement Techniques

Sweep Rates. To establish an arbi t rary ho rizontal sweep
rate based upon a specif ic ref erence f requency proceed as
follows:

1. Connect the reference signaI to the input of the
vertical un it . Set the Volts/Division switch of the vertical
unit fo r f our or f ive di visions of verti cal defl ecti on . Obta in
a t riggered displ ay.

TIME /DIV OR

DLY TIME

setting

Horizontal

Conve rsio n =
Factor

hor izontal

X conversion X

factor

2.19 m ill isecond s

.2 ms X 8

horizontal

deflection
(d ivis ions)

1.37

I
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Operating Instructions-7B53A/7B53AN Operators

Then, with a TIME/DIV OR DL Y TIME switch setting
of 50 us, the period of an unknown signaI which completes
one cycle in seven horizontal divisions can be determined
by using the period formula (step 6):

Period
(Seconds]

50 JlS X 1.37 X 7 480 JlS

9. Multiply the distance measured in step 8 by the
setting of the TIME/DIV OR DL Y TIME switch.

Example. Assume that the distance between the time
measurement points is five divisions (see Fig. 1-13), and th e
TIME/DIV OR DLY TIME switch is set to .1 ms.

Using the formula:

I

.1
I
I

Time Durat ion = 5 X 0.1 ms

Substituting the given values:

Th e t ime durat ion is 0.5 mi ll isecond.

T hi s answer can be conve rted to frequency by taking the
reciprocal of t he per iod in seconds (see app l icat ion on
Dete rm in ing Fr equency Measurements).

Time Duration Measurements

T o measure time between two po ints on a waveform, use
the follow ing procedu re:

1. Connect the signaI to be displayed to t he input of the
vertical unit .

Time Duration =
horizontal
distance X
(divisions)

TIME/DI V OR
DLY TI M E

set ting
I
I
I
I

2. Set the Vertical and Horizontal Mode switches on the
indicator oscilloscope to display the plug -in units used.

3. Set the Volts/Division switch of the vertical unit to
display about four d ivisions of waveform.

4. Set the MAIN TRIGGERING controls to obtain a
stabIe display.

5. Set the TIME/DIV OR DL Y TIME switch to the
fastest sweep rate that displays less than eight d ivisions
between the time measurement points (see topic entitled
"Time Measurements" and Fig. 1-8).

6. Adjust the vertical unit position control to move the
points between which the time measurement is made to the
center horizontal line.

7 . Adjust t he horizontal POSITION control to posi tion
the time-measurement po ints w ith in the center eight
d iv ision s of the grat icu le.

8. Measure the horizontal di stan ce between the time
measurement points. Be sure the VAR IABLE control is set
to CAl.

1-16

Determining Frequency

The t ime measurement techni que can also be used to
determ ine t he frequency of a siqna l. The f requency of a
periodically recurren t signal is the reciprocal of the t ime
durat ion (per iod ) of one complete cycle .

Use the following procedure :

1. Measure the time duration of one complete cycle of
the waveform as described in the previous application.

1V 100,uS

'/ 1\ / \
\ V \J J

j ~ j \
/ \ 'I \ J

'I
\ '" \~.JU

• I
I I

l.....-Ho.rizontal~
,.----..------- d istance I
I I

Fig. 1-13 . Measuri ng the t ime duration bet ween po ints on a
waveform.

®
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1. Connec t t he signal to be displayed to the input of the
vert ical unit.

2 . Take t he recipracal of the t ime durat ion t o determ ine
the frequency .

Example. The frequency of the signal shown in F ig. 1-13
which has a t ime period of 0.5 millisecond is:

Risetime measurements employ basically the same
t echniques as time-duration measurements. The main differ
ence is the points between which the measurement is made.
The following procedure gives the basic method of
measuring risetime between the 10% and 90% points of the
waveform. Falltime can be measured in the same manner on
th e trailing edge of the waveform.

Risetime Measurements

TABLE 1-2

Operating Instructions-7B53A/7B53AN Operators

Divisions
vertically

Vertical between

display 10% and 90% 10% and 90%

(divisions) points points

4 0.4 and 3.6 divisions 3.2

5 0.5 and 4.5 d ivisions 4.0

6 0.6 and 5.4 d ivisions 4.8

7 0.7 and 6.3 divisions 5.6

8 0.8 and 7.2 d ivisions 6.4

8. Adjust the horizontal POSITION control to move th e
10% point of the waveform to the second vertical li ne of
the graticule. For example, with a five-division di splay as
shown in Fig. 1-14, the 10% point is 0.5 division up f rom
the start of the rising portion.

2 k ilohertz
0.5 millisecond

x
time period

Frequency =

Risetime Measurements

I

I

I

I

I

Ie
I

I

I

2. Set th e Vertical and Horizonta l Mode switches on the
indi cator osci lloscope to d isplay the plug- in unit used .

9. Measure the horizontal distance betw een the 10% and
90% points. Be sure the VAR IABLE control is set to CAL .

I
I

3. Set t he Volts/Division switch and the Var iabie
Volts/D iv ision control of the vert ical un it to produce a
signal an exact number of d ivisions in amp litude.

10. Mult iply the d istan ce measured in step 9 by the
sett ing of the T IME/DIV OR DLY T IME switch .

I
I
I
I

Ie
I

4. Center the display about the center horizontal
graticule line with the vertical un it Position contro l.

5 . Set the MAIN TRIGGERING contrals to obta in a
stabIe d isplay.

6. Set the TIME/D IV OR DL Y T IM E switch to the
fastest sweep rate th at d isplays less than eight d ivisio ns
betw een the 10% and 90% points on the waveform.

7. Determine the 10% and 90% points on the rising
portion of the waveform . The figures given in Table 1-2 are
for the points 10% up fram the start of the rising portion
and 10% down from the top of the rising portion (90%
point).

1V 1J.LS

V'

/ " ....... 90%

/
Point

7
V

./'r-,
r--- 10%

Poi nt

I
I

I
~ Horizontal ~I
I d istance
I

Fig . 1-14. Measuring risetime .
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1. Connect the signal to be displayed to the input of the
vertical unit .

Example. Assume that the horizontal distance between
the 10% and 90% points is four divisions (see Fig. 1-14) and
the TIME/DIV OR DL Y TIME switch is set to 1 us.
Applying the time duration formula to risetime:

The delayed sweep mode can be used to make accurate
time measurements. The following measurement determines
the time difference between two pulses displayed on the
same trace. This application mayalso be used to measure
time d ifference from two different sourees (dual -trace) or
to measure time duration of a single pulse. See Section 2
for measurement accuracy. I

I

I

I

I

I

el
I

(

SeCOnd) ~ first ) delay time (TIME/DIV OR
dial - dial X DLY TIME switch setting)

setting setting

10. Turn the DELAY TIME MULT dial clockwise until
the second pulse is positioned to the same point as the first
pulse. (If several pulses are displayed , return to the INTEN
DISPLAY MODE to locate the correct pulse). Again note
the exact dial setting.

11. Subtract the first d ial setting from the second and
multiply by the delay time shown by the TIM E/DIV OR
DLY TIME switch. This figure is the time interval between
pulses.

Time Difference
(Delayed Sweep)

Example. Assume the first dial setting is 1.31 and the
second dial setting is 8.81 with the TIME/DIV OR DL Y
TIME switch set to 2 microsecond (see Fig. 1-15).

TIME/DIV OR
X DLY TIME

setting

horizontal
distance

(divisions)

Time
Duration =

(Risetime)

Delayed Sweep Measurement

Substitute the given values:

Risetime = 4 X 1 microsecond.

The risetime is 4.0 microseconds.

2. Set the vertical and horizontal Mode switches on the
ind icator oscilloscope to display the plug-in units used.

3. Set the Volts/Division switch of the vertical unit to
produce a display about 4 divisions in amplitude.

4. Adjust the MAIN TRIGGERING controls for a stabie
display.

5. If possible, set the TIME/DIV OR DL Y TIME switch
to a sweep rate which displays about eight divisions
between pu Ises.

6. Set the DL Y'D Time/Division switch to a setting
1/100 of the TIME/DIV OR DL Y TIME switch setting and
pull out the DLY'D Time/Division switch for the INTEN
Display Mode. This produces an intensified portion
approximately 0.1 division in length.

NOTE

Measurement accuracy wil! be affected if the LEVEL
controt setting for MAIN TRIGGERING or horizon
tal POSITION con tra I setting is changed.

7. Rotate the DELAY TIME MULT dial to move the
intensified portion of the trace to the first pulse.

8. Press in the DL Y'D Time/Division switch for the
DLY'D SWP Display Mode.

9. Adjust the DELAY TIME MULT dial to move the
pulse (or the rising portion) to the center vertical graticule
line. Note the exact setting of the diais .

Substituting the given values:

Time Difference = (8.81 - 1.31) X 2 JlS

The time difference is 15 us

Delayed Sweep Magnification

The delayed sweep feature of the 7B53A/7B53AN
provides apparent magnification of the displayed waveform.
The sweep rate of the delayed sweep is not actually
increased; the apparent magnification is the result of
delaying the Delayed Sweep an amount of time selected by
the TIME/DIV OR DL Y TIME switch and the DELAY
TIME MULT dial before the display is presented at the
sweep rate selected by the DLY'D Time/Division switch.
The following method uses the RUNS AFTER DL Y TIME
DL Y'D TRIG Mode to allow the delayed portion of the
display to be positioned with the DELAY TIME MULT
dial, If there is too much jitter in the delayed sweep
display I use the Triggered delayed sweep magnification
procedure which follows this procedure.

1. Connect the signal to be d isplayed to the input
connector of the vertical unit. Set the Vertical and
Horizontal Mode switches on the indicator oscilloscope to
display the plug-in units used.

2. Set the Volts/Division switch of the vertical unit to
produce a display about 4 divisions in amplitude.

3. Adjust the MAIN TRIGGERING controls for a stabie
display.

I
el

I
I
I
I
I
I

.1
I
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8. Press in the DL Y'D Time/D ivision switch for t he
DLY'D SWP Display Mode.

5. Pull out the DLY'D Time/Division switch for the
INT EN Di splay Mod e. Rota te the DLY'D TRIG LEVEL
cont ra I clockwise to RUNS AFTER DL Y TIM E.

9. T ime Measurement s can be made f rom the di splay in
the conventiona l manner. Sweep rate is dete rm ined by the
setting of the DLY'D T ime/Div ision switch .

4. Set the TIME/DIV OR DL Y TIME switch to a sweep
rate which displays the complete waveform (see Fig.
1-16Al .

X 10-4

X 10-5

T IME /DI V OR DLY TIME setting
DLY 'D Time/ Division sett ing

/
lV 1/ 100~S

/
~ ",'r-[

, ,

Apparent
Magnification

Operating Instructions-7B53A/7B53AN Operators

Pulse to be
magn if ied

T he apparent magni ficati on is 10 ti mes.

Substituting the given values:

Appa rent
Magni fi cati on

Example. The apparent magnification of the displ ay
shown in Fig. 1-16 with a TIME/DIV OR DL Y TI M E
setting of .1 ms and a DLY'D Time/Division switch setti ng
of 10 micrasecond is:

10. The apparent sweep magnification can be calculated
by dividing the TIME/DIV OR DL Y TIME switch setting
by the DL Y'D T ime/Division switch setting.

DELAY-TIME
MULT dial :

8.81

i

DELAY-TIME
MULT dial:

1. 3 1
•I
I I I

lV 2~S
I I

! Time :
I difference I

: I

;- l-
I I

r--

7 . Set the DL Y'D Time/D iv ision switch to a setti ng
wh ich intensifi es th e full portion of the disp lay to be
magnified . The start of th e intensif ied trace will remain as
posit ioned in Step 6.

6. Posit ion th e start of the intensified portion with th e
DELAY TIM E MULT di al to the part of th e display to be
magni fi ed.

I

I
I
I

I
I

I

I
I

I.
I

I.

I
I
I
I
I
I·

(A) Intensified sweep display .

lV

.-

200nS

(B ) Delayed sweep d isplay.

Fig. 1-15. Measuring t ime difference using delayed sweep .

(A) Delaying sweep display.

lV

-~ - - - -r - - I""'"
~

-
~,....

10~S

(B) Del ayed sweep d ispl ay .

F ig. 1-16 . Using delayed sweep for magnif icat ion.

I
® 1-19



Operating Instructions-7B53A/7B53AN Operators

Triggered Delayed Sweep Magnification

The delayed sweep magnificat ion method just described
may produce too much j itter at high apparent magni fica
tion ranges. The Triggered Delayed Sweep Mode (DL Y'D
TR IG LEVEL control rotated out of switch detent)
provides a more stabie display , since the delayed sweep
display is t riggered at the same po int each t ime.

1. Set up the display as instructed in steps 1 through 7
in the Delayed Sweep Magnification procedu re.

2. Rotate the DLY'D TRIG LEVEL control in a
counterclockw ise direction but out of switch detent fo r a
triggerable delayed sweep. Select th e desired DLY'D TR IG
SLOPE , COU PLl NG, and SOU RCE.

3. Adjust the DL Y'D TRIG L EV EL control to produ ce
an intensif ied port ion on the disp lay.

4. Inabili t y to prod uce an intens ified por t ion on the
display ind icates that the DL Y'D T RIG control s are
incorrectly set, or that the signal does not meet trigge ring
requirements. If the condition cannot be remed ied with the
DL Y'D TR IG controls or by increasing the disp lay ampli 
tude (Iowe r Volts/Division setting), externally trigger the
delayed sweep.

5. When the correct portion of the display is intensified,
press in the DLY'D Time/Division switch for the DLY'D
SWP Display Mode, slight readjustment of the DL Y'D
TRIG LEVEL control may be necessary to produce astable
delayed sweep display .

6. Measurement and magnification are as described
above in Delayed Sweep Magnification discussion.

Displaying Complex Signals Using Delayed Sweep

Complex signals often consist of a number of individual
events of differing amplitudes. Since the trigger circuits are
sensitive to changes in signal amplitude, a stabie d isplay can
normally be obtained only when the sweep is t riggered by
the event(s ) having th e greatest amp litude. Howeve r , th is
may not produce the desired display of a lower-amplitude
por t ion wh ich fo l low s the triggering event . The delayed
sweep feature provides a means of delaying the star t of the
delayed sweep by a selected time following the event wh ich
triggers the main sweep generator. Then, t he part of t he
wavefo rm wh ich contains the information of interest can be
d isplayed at the delayed sweep rat e.

1-20

Use the following procedure:

1. Set up the display as given in Steps 1 through 8 of
Delayed Sweep Magnification .

2. Time measurements can be made f rom the display in
the conventiona l manner. Sweep rate is determ ined by the
setting of the DLY'D Time/D ivision switch .

Example. Fig. 1-17 shows a comp lex waveform as
displayed on the CRT. The circled portion of the waveform
cannot be viewed in any greater detail because the sweep is
triggered by the larger amplitude pulses at the start of th e
display and a faster sweep rate moves this area of the
wavef orm aft the viewing area. The second wavefarm show s
th e area of interest magni f ied 10 ti mes using Delayed
Sweep. T he DELAY T IME MULT d ial has been adjusted so
t he delayed sweep starts just before th e area of interest .

~~
'mnl1 ll,n1l11111 1l~11 l~n \ 11 Hlmnn 111111111' mmm

I - 1 I.....-
I

Itw \ .~ ) ~Iü

~

(A) This portion of display cannot be viewed ade
quately because the main sweep is triggered on larger
amplitude signals at start of display .

~~ "r-,
l

I \ j
".,.

(B) Area of interest display by delaying the main
sweep (DL V'D Swp Display Mode ).

F ig. 1-17 . D isplay ing a complex signal us ing del ayed sweep.
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Pulse Jitter Measurements

Insome app licat ions it is necessary to measure t he
amount of j it t er on the lead ing edge of a pu lse or j itte r
between pu lses.

Operating Instructions-7B53A/7B53AN Operators

Example . Assume tha t the horizontal movement is 0.5
d iv ision (see Fig. 1-18 ) and the DLY 'D Time/Division
switch is.5 microsecond .

Using t he fo rm ula:

Subst itu t ing the given values:

1. Conneet the signal to be d isplayed to the input
connector of the vertical unit. Set the Ve rtical and
Horizontal Mode switches on the indicator oscilloscope to
display the plug -in units used.

Pulse Jitter =
horizontal

j it t er X
(divisions)

DLY 'D

Time/D ivision

setting

2. Set the Volts/Division switch on the vertical unit to
produce a d isplay about 4 divisions in amplitude .

3. Adjust the MAIN TRIGGE RING contro ls for a stabie
display .

4 . Set the TIM E/DIV OR DL Y TIM E switch to a sweep
rate wh ich disp lays the complete waveform (see F ig.
1-16A).

5. Pull out the DLY'D Time/Division switch for the
INTEN Display Mode.

6. Posit ion the start of the intensified portion with
DELA Y TIME MULT dial to the part of the display to be
magnified.

7 . Set the DLY'D T ime/Div ision switch to a sett ing
which intensifies the fu ll po rtion of the d isplay to be
magn ified . The start of the intensif ied trace will remain as
positioned in Step 6.

8. Press in the DLY'D Time/Div ision switch fo r the
DLY 'D SWP Display Mode.

9 . Slight readjustmen t of the MAIN TRIGGERING
LEVEL contro l may be necessary to produce as stabie a
display as possible .

10. Pulse jitter is show n by horizontal movement on th e
pulse (t ak e into account inh erent jitter of delayed sweep) .
Measure the amo unt of horizontal movem ent . Be sure that
bo th vertical and horizonta l V A RIA BLE controls are set t o
CAL.

11. Multiply th e distance measured in Step 10 by t he
DLY 'D T ime/ D iv ision swit ch setting to obtain pul se jitter
in time.

REV. B, JU LY , 1977

Pul se Jit t er = 0.5 X 0.5 microsecond

The pulse jitter is 0.25 microsecond .

1V

........

,
I I

I I SOJ,LSI I
I

I I
Jitter~ ~

Fig. 1-18. M easuring pulse jitter.

Re packa ging for Shipment

If the Tektron ix instrument is to be shipped to a Tektronix
Service Center fo r serv ice or repair . attach a tag showing :
owne r (w ith add ress ) and the name of an individual at your
f irm that can be contacted , complete inst rument serial
number and a desc ript ion of the service requi red.

Save and re-use the package in which you r inst rument was
shipped. If the original packaging is unfi t fo r use or no t
availab le, repackage the instru ment as foll ows:

Surro und t he inst rument with po lyethy lene sheet ing to
proteet the fin ish of the instrument. Obtain a carton of
corrugated cardboard of the correct carton strength and
having inside dimensions of no less th an six inche s more
th an t he inst rument dimensions . Cushion the instrument
by tightly packing th ree inches of dunnage or urethane
f oam between carton and instrument , on all sides. Seal
carton with shipp ing tape or indust rial stapier .

The cart on test strength fo r your inst rument is 200 pounds.
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Section 2-7B53A/7B53AN

SPECIFICATION

General

This instrument will meet the electr ical characteristics
listed unde r Performance Requirement in Tab le 2-1,

follo win g complete calibration. The following electri cal
characteristics applv over an ambient tem perature ran ge of
O°C to +50°C, except as otherwise indicated. Warmup t ime
fo r given accuracy is 20 minutes.

Character ist ics

TABLE 2-1

ELECTRICAL

Performance Req uirement

MAIN SWEEP

Supp lementa l Informat ion

Sweep Rates 0.05 /-ls /DIV to 5 s/ DIV in 25 calibrated
steps .

Sweep Accu racy Measured in 7000-Series Oscil loscopes.

+15° C to +35 °C O°C to +50° C

Over Center Eight Divisions Unmag Mag Unmag Mag

50 ms/d iv to 0.5 /-ls /div With in Within With in Within
2% 2.5 % 3% 4%

5 s/ div to 0.1 s/div and Within Within With in With in

0 .2 /-ls /div to 0 .05 /-ls/div 3% 3.5% 4% 5%

Over any 2 div port ion within Withi n Within
center eight div (all sweep rates) 5% 7%

Variabie Sweep Rates Continuously variabie between calibrated Variabi e to at least 2.5: 1. VARIAB LE

sweep rates. Extends sweep rate to at control internally switchable between var-
least 12.5 s/div . iable main sweep rates, variabie delayed

sweep rates , and variabie main sweep

holdoff .

Sweep Hold -Oft Hold-oft time may be varied by front-
panel VA RlABLE control when Variabi e
Select o r connecto r (P140) is connected

for variabie holdoff.

DELAY ED SWEEP

Sweep Rates 0 .05 /-ls /DIV to .5 s/ DIV in 22 calibrated
steps .

Sweep Accuracy Measured in 7000-Series Oscilloscopes.

Over Center 8 Divisions +15° C to +35° C O° C to +50°C

Unmag Mag Unmag Mag

50 ms/div to 0.5 /-ls/div Within Wit h in Within Within
Exclude the first 10 and bevond the 90 th

3% 3. 5% 4% 5%
division of the magnified sweep when

0 .5 s/div to 0. 1 s/div and Within Within Within Within measuring magnified accuracy.

0 .2 /-ls/div to 0.05 /-ls/di v 4% 4 .5% 5% 6%

Over any 2 div po rt ion within With in Within

center eight div (all sweep rates) 6% 8%

®I REV. APR 1974 2-1
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TABLE 2-' (co nt)

Characteristic

Variabie Sweep Rate

Performance Requi rement

DELAYED SWEEP (cont )

Continuously variabie between calibrated

sweep rates. Ex tends sweep rate to at
least 1 .25 s/d iv.

Supplemental Information

Var iabie to at least 2.5:1. VARIABLE

control sw itchable be tween variabie main

sweep rates , va riabie delayed sweep rates,
and variabie ma in sweep holdoff.

MIXED SWEEP, VARIABLE TIME DELAY

Mixed Sweep Accuracy

Main Sweep

Delayed Sweep

Variabie Time Delay

Delay Time Range

Differential Delay Time

Measurement Accuracy
(+15°C to +35°C)

5 s/div to 1 s/div

0.5 s/div to 1 Jls/div

Delay Time Jitter

Within 2% plus ma in sweep error.

Unchanged.

o to 10 t imes DLY TIME/DIV settings

from 5 s/div to 1 uskûv:

Within 1.4% of measurement plus 0.3% of

full scale .

Within 0.7% of measurement plus 0.3% of

full scale.

Less than 1 pa rt in 20 ,000 of the maxi

mum available delay time.

AMPLIFIER

Exclude the following porti ons of the

mixed sweep:

First 0.5 div af ter start of main sweep

display and 0.2 div or 0.1 us (whichever is

greater) af ter transition of main to
delayed sweep.

Full scale is 10 times the TIME/DIV OR

DL Y TIME setting. Accuracy applies over

the center eight major DELAY TIME

MUL T dial divisions.

Deflection Factor

EXT, MAG X10 10 mV /div with in 10%.

EXT, MAG X1 100 mV/d iv with in 10 %.

EXT -7 10 , MAG X1 1 V/div w ith in 10%.

Nom inal Frequency Response System - 3 dB point s in 7000 -Seri es

Osci11 oscope.

Lower - 3 d B Upper -3 dB

AC 40 Hz 2 MHz

AC LF REJ 16 kHz 2 MHz

AC HF REJ 40 Hz 100 kHz

De DC 2 MHz
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TABLE 2-' (cont)

Characteristic Performance Requirement

MAIN TR IGGER ING

Supplemental Information

Trigger Sensitiv ity

COUPLING Trigger ing Minimum Trigger
Frequency Range Signal Required

INTI EXT
(div) (mV)

AC 30 Hz to
10 MHz

0.3 100

10 MHz to
1.5 500

100 MHz

AC LF REJ 30 kHz to
10 MHz

0.3 - - -
Triggering signal amplitude requirements

150kHzto
100

increased 10 times for EXT -;- 10 opera-
- --

10 MHz tion.

10 MHz
1.5

to 100 MHz
500

AC HF REJ 30 Hz to
50 kHz

0.3 100

DC DCto
10 MHz

0.3 100

10 MHz to
1.5 500

100 MHz

External Trigger Input

Input Rand C Approximately 1 MD. paralleled by

20 pF.

Maximum Safe Input Voltage 500 V (DC + Peak AC). 500 V peak-to-
peak AC at 1 kHz or less.

Level Range

EXT At least + and - 1.5 V.

EXT -;-10 At least + and - 15 V.

Interna l Trigger Jitter 1 ns or less at 75 MHz .

1 For Internal Tri ggering o nlv , t he specif ied -3 d B fr equ en cy of the vert ical sys tem replaces any frequenc ies in th e ab ove t ab le when the
number in th e table is gre ater t han t he - 3 d B f requency of the verti cal sy stem .
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TABLE 2-1 (cont)

Characteristic Performance Requirement

DE LAYED TR IGGERING

Supplemental Information

Trigger Sensit ivit y Triggering Minimum T rigger

Coup l ing
Frequenc y Range Signal Requ ired

INT I EXT
(d iv l (mV )

AC 30 Hz to
10 MH z

0 .3 100

10MHzto
100 MH z

1.5 500

DC DC to
0 .3

10 MH z
100

10 MHz to
1.5 500

100 MHz

Ext ern al T ri gger Input
500 V (DC + peak AC ). 500 V peak-to-

Maximum Safe Input Voltage peak A C at 1 k Hz or less.

Inpu t Rand C 1 Mn paralleled by 20 pF.

Level Range At least + and - 1.5 V .

Intern al T rigger Jitter 1 ns or less at 75 M Hz .

OU TPUT SIG NALS

Delayed Sweep Gate

Max imum Safe Input Vo ltage ±10 vo lts (DC + Peak AC ). 20 volts peak-
to -peak A C at 1 kHz or less.

Waveshape Recta ngu lar pulse. Ava ilable at fron t -panel DLY'D TRIG IN

Amplitude (into op en circui t) ~3 .0 V with baseline at - 0. 2 t o -1 V.
connector wh en operating in the INTEN,

DLY'D SWP, or MIXED Display Modes .

Th e DLY'D TRIG SOURCE switch must

be set to INT and P613 must be connec-

ted fo r Delayed Sweep Gat e Out.

Output Resistance Approx imately 1 kn o

Lo ading At least 10 kn shunted by 100 pF or less.

Polarity Posit ive-going.

I For Interna l Triggering onlv , th e specified -3 dB frequency of the vertical system replaces any frequencies in the above table when the
number in the table is greater than the -3 dB frequency of the vertical system.

2-4 REV. JUNE 1974 ®I



Characteristic

Duration

DISPLAY MODE

INTEN, DLY'D SWP

MIXED

Sweep Gate

Durat ion

DISPLAY MOD E

MAIN SWEEP, INTEN

DLY'D SWP

MIXED

Main Sweep Gate

Durat ion

Sawtooth

Waveshape

DISPLAY MODE

MAIN SWP, INTEN

DLY'D SWP

MIXED

Duration

®I

TABLE 2-1 (cont)

Performance Requirement

OUTPUT SIGNALS (cont)

For the time that the delayed sweep runs.

Composite gate signal with timing deter
mined by the setting of the T IME/ DIV
OR DLY TI ME switch during the main
sweep portion of the display, and by the
setting of the DLY'D Time /Division
swit ch during the delayed sweep portion
of the display .

Refer to associated oscilloscope manual.

Coincident with the main sweep interval.

Coïncident with the delayed sweep inter
val.

Coincident with the main sweep interval
plus the delayed sweep interval.

Refer to associ ated oscilloscop e manual.

Coinc ident with the main sweep (all
Disp lay Modes).

Refer to associated osc illoscope manu al.

Sawtooth signal with slope dete rm ined bv
sett ing of the TIME /DIV OR DLY TIME

switch.

Sawtooth signal with slope det ermine d by
th e sett ing of the DLY'D Time /D ivision
switch .

Compos ite sawtooth signal with slop e
det ermined by the sett ing of the TIME /
DIV OR DLY TIM E switc h during the
main sweep porti on of display , and by
the setting of the DLY'0 Time/Division
switch during the delayed sweep portion
of disp lay.

Coincident with the time that each sweep
is displayed.

REV. JUNE 1974
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Specification-7B53A!7B53AN Operators

TABLE 2-2

ENVI RONMENTAL

Refer to the Specificat ion fo r the assoc iated oscillo

scope .

2-6

Size
Weight

TABLE 2-3

PHYSICAL

Fits all 7000-series plug-in compartments .
3.3 pounds (1.5 kilograms).

®



MANUAL CHANGE INFORMATION

At Tektronix, we continually strive to keep up with latest electronic developments
by adding circuit and component improvements to our instruments as soon as they
are developed and tested.

Sometimes, due to printing and shipping requirements, we can 't get these
changes immediately into printed manuals. Hence, your manual may contain new
change information on following pages.

A single change may affect several sections. Since the change information sheets
are carried in the manual until all changes are permanently entered, some
duplication may occur. If no such change pages appear following this page, your
manual is correct as printed.

SERVICE NOTE

Because of the universal parts procurement problem , some electrical parts in your
instrument may be different from those described in the Replaceable Electrical Parts
List. The parts used will in no way alter or compromise the performance or reliability
of this instrument. They are installed when necessary to ensure prompt delivery to
the customer. Order replacement parts from the Replaceable Electrical Parts List.



CALIBRATION TEST EQUIPMENT REPLACEMENT

Calibration Test Equipment Chart

This cha rt compares TM 500 product performance to that of older Tek tronix equ ipment. Only those
characteristi cs where sign if icant specif icat ion diffe rences occur , are listed. In some cases the new instrument
may not be a total funct ional rep lacement. Ad ditional support instr umentati on may be needed or a change in
cali bration procedure may be necessary.

Comparison of Main Characteristics

DM 501 rep laces 70 13

PG 501 replaces 107 PG 501 - Risetime less than 107 - Riset ime less than
3.5 ns into 50 n. 3.0 ns into 50 o.

108 PG 501 - 5 V output pu lse; 108 - 10 V out put pulse
3.5 ns Riset ime 1 ns Riset ime

PG 502 replaces 107

108 PG 502 - 5 V output 108 - 10 V output
111 PG 502 - Riseti me less than 111 - Risetime 0.5 ns; 30

1 ns; 10 ns to 250 ns
Pretrigger pulse Pretrigger pulse
delay delay

PG 508 replaces 114
Performance of replacement equipment is the same or

115 better than equ ipment being rep laced .
2101

PG 506 replaces 106 PG 506 - Posit ive-going 106 - Positive and Negative-
tr igger output sig- going trigger output
nal at least 1 V; signal , 50 ns and 1 V;
High Amplitude out - High Amplitude output ,
put , 60 V. 100 V.

067-0502-01 PG 506 - Does not have 0502-01 - Comparator output
chopped feat ure . can be alternately

chopped to a refer-
enee voltage.

SG 503 replaces 190,
190A, 190B SG 503 - Amp litude range 190B - Amplitude range 40 mV

5 mV to 5.5 V p-p. to 10 V p-p.
191

067-0532-01 SG 503 - Frequency range 0532-01 - Frequeney range
250 kHz to 250 MHz. 65 MHz to 500 MHz .

SG 504 replaces
067-0532-01 SG 504 - Frequeney range 0532-01 - Frequeney range

245 MHz to 1050 MHz . 65 MHz to 500 MHz .
067-0650-00

TG 501 replaces 180,
180A TG 501 - Trigger output- 180A - Trigger pulses 1, 10,

slaved to marker 100 Hz; 1, 10, and
output from 5 sec 100 kHz. Multiple
through 100 ns. One time-marks can be
t ime-mark can be generated simultan-
generated at a time. eously.

181 181 - Multiple time-marks
184 TG 501 - Tr igger output- 184 - Separate trigger

slaved to market pulses of 1 and 0.1
output from 5 sec sec; 10, 1, and 0.1
through 100 ns. One ms; 10 and 1 us :
time-mark can be
generated at a time.

2901 TG 501 - Tr igger output- 2901 - Separate trigger
slaved to marker pulses , from 5 sec
output from 5 sec to 0.1 us. Mult iple
through 100 ns. tim e-marks can be
One t ime-mark ean generated simultan-
be generated at eously.
a tim e.

NOTE: All TM 500 generator outputs are sho rt-p roo t. All TM 500 plug- in instruments require TM SOO-Series Power Module.
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