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OPERATORS SAFETY SUMMARY

71315 Operators

The following general safety inform service personnel. Specific warnings and service personnel. Specific warnings and
cautions will be found throughout the manual where they apply and should be followed in each instance .

WARNING statements identify conditions or practices which could result in personal injury or loss of life .

CAUTION statements identify conditions or practices which could result in damage to the equipment or other property.

GROUNDING THE INSTRUMENT

WARNING

To reduce electrical-shock hazard, the mainframe (oscilloscope) chassis must be properly grounded. Refer to
the mainframe manual for grounding information.

DO NOT REMOVE INSTRUMENT COVERS

To avoid electric-shock hazard, operating personnel must not remove the protective instrument covers .
Component replacement and internal adjustments must be made by qualified service personnel only.

DO NOT OPERATE IN EXPLOSIVE ATMOSPHERE
To avoid explosion, do not operate this instrument in an explosive atmosphere unless it has been certified for
such operation.

PREVENT INSTRUMENT DAMAGE

CAUTION

Plug-in units should not be installed or removed without first turning the instrument power off, to prevent instrument
damage .
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7113115 Operators

71315 Featu res

2319-1

The 7B15 Delaying Time- Base unit provi des cali brated swee p rates from .2 seconds to 2 nanoseconds an d t r iggering
to 1 Gigah ertz for 7100-, 7700-, 7800-, and 7900-series oscilloscopes . TheΧ10 Magnifier i ncreases each swee p rate by
α factor of 10 an d α VARIABLE control allows continu ously variable sweep rates between calibrated steps. Varia ble
h ol d off an d al pha-numeric rea douts are provide d. Also, when operating in the AUTO TRIGGER I NG MOD E, α bright
baseline trace is d isplayed in the absence of α trigger sig nal .

Other features include indepe nde nt sweep operation of continu ou sly varia ble swee p delay (D ELAY TIME) and
d iffe rential sweep delay (Δ TIME) with α companion time- base un it . Delay time or d iffe rential delay time read out is
displayed on the mainframe cat hode-ray tu be .
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INTRODUCTION

O PERATORS MANUAL

INSTRU CTION MANUAL

G EN ERAL INFORMATION

The Operators Manual contai ns info rmation necessary to
effectively operate the 71315 Time Base and is d ivided
into three sections : Section 1 provi des α basic
description of the 71315 with instrument specifications
and accessories; section 2 contains operati ng
information for th e instrument; inst rument option
i nformation is located in section 3 of the manual .

Th e Instruction Manual provides both operating and
servicing information fo r t he 71315 Time Base. The
Instruction Manual is d ivided into nine sections.
Operating information is cove red i n the first two sections;
servicing information for use by q ualified se rvice
person nel is contained in t he remaining seven sections
of the manual . Schematic diagrams are located at th e
rear of the manual and can be unfolded fo r reference
while read ing ot her parts of th e manual . Th e reference
designators and symbols u sed on the schematics are
defined on the fi rst page of the Diag rams and Ci rcuit
Board Illu st rations section . All abbreviations used in th is
manu al, with the exception of th e parts lists and
sc hematic diagrams, comply with the American N ational
Instit ute Υ1 .1-1972 publication . The parts lists are
compute r pr intouts and use computer-su pp lied
abbreviatio ns . Instrument option information is located in
section 6 of the Instruction Manual .

INSTALLATION

The time-base unit is designed to operate in the
horizontal plug-in compartment of the mainframe. Th is
instrument can also be installed in α ve rtical plug-in
compartment to provide α vertical sweep on the crt .
However, when used i n th is manner, there are no
internal triggering or retrace blanki ng provisions, an d the
unit may not meet specifications.

Section 1-7Β15 Operators

with the front panel of the mainframe. Even though the
gain of the mainframe is sta ndardized, the sweep
calibration of the un it should be ch ecked when installed.
T he procedu re fo r checking the unit is given unde r
Sweep Functions in the Operators Checkout procedure in
section 2.

To remove the unit, pull t he release latch (see F ig . 1-1) to
d isengage t he u nit from the mainframe, and pull it out of
the pl ug-in compartment.

INSTRUMENT PACKAGING

If th is instrument is to be sh ipped for long distances by
commercial means of transportation, it is recommended
that it be repackaged i n the original manner fo r
maximum protection . The original shipping carton shou ld
be saved and used for this purpose . If more information is
needed, contact your local Tektronix Field Office or
representative .

ι

Ι
Ι

Ι
Ι

Ι
Ί

i
Ί
Ί

Ι
Ί
Ί
Ί
Ι

RELEASE
To install t he unit i n α plug-in compartment, align the

	

ι

	

LATCH

	

Ι196ο-13 Ι2319-τ
upper and lower rails of the plug-in with the mainframe
tracks and push it i n until it fits firmly into the
compartment. The front panel of t he u nit shoul d be flush

	

Figure 1-1 . Location of release latch.
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General Information-713115 Operators

This instrument will meet the electr ical characteristics listed i n Table 1-1, followi ng comp lete adjustment . The following
electrical characte ristics are valid over the stated envi ronmental ra nge fo r in st ruments cali brated at an am bient
temperature of +20° to +30° C, and afte r α twenty-min ute warmu p un less otherwise noted.

Sweep Rates

Characteristics

SPECI FICATIO N

TABLE 1-1
Electrical Characteristics

SWEEP GENERATOR

Calibrated R ange

	

0.2 s/div to 2 ns/div in 25 steps . Χ10 Magnifier extends
~ fastest cali brated sweep rate to 0.2 ns/div .

Variable R ange

	

Continuously variable uncalibrated sweep rate to at least
~ 2.5 times the cali brated sweep rate setting .

Sweep Accuracy' with 7104, 7900 and 7800

	

Measured over center 8 d isplayed d ivisions. SWP CAL is
Series Mainframes

	

adjusted at 1 ms/div with in the +20 to +30° C range .
(7Β15 Delay Mode Switch set to Independent.)

+15 to +35° C

	

UNMAG

	

MAG Χ 10

0.2 s/div to 10 ns/div

	

2%ο

	

3°/ο

5 ns/d iv a nd 2 ns/div

	

3°/ο

	

4%2

0 to +50° C

	

Derate +15 to +35° C accuracy by addition al 1 °/ο .

Excluded Portions of Sweep

7104

	

None.

7800, 7900 Series

	

F irst 5 ns .

Sweep Length	At least 10.2 div.

MAG Registration

	

0.5 div or less from graticule center wh en ch anging from
MAG Χ10 to MAG Χ1 .

Position Range

POSITION Controls fu lly CW	Start of sweep must be to r ight of graticule center at
1 ms/div .

POSITION Cont rols f ully CCW

	

End of sweep m ust be left of graticule cente r at 1 ms/div .

'Some mainframes limit fastest calibrated sweep rate.

2200 ρα /div is measur ed over any 5 divisio ns withi n t he ce nte r 8 d ivisions.

Performance Requirement
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Δ TIME

Range

Accuracy (20 ms/div to 100 ns/d iv)

+15ο το +35ο C

Οο to +50ο C

TRACE SEP R ange

DELAY TIME

Range

J itte r

0.2 s/div το 50 μs/div

20 μs/d iv το 100 ns/div

Absolute Delay Accuracy (Sta rt of delayed sweep
with respect to start of delaying sweep; Οο to
+50ο C)

0.2 s/div to 10 μs/div

Differential Measurement Accuracy (Measu re-
ment is made by subtracting 2 delay time
read ings ; 0.2 s/div to 100 ns/div ; Οο to 500 C)

Trigge r Sen sitivity fo r Repetitive Signals

Coupling

AC

AC LF REJ°

AC HF REJ

DC5

Characteristics

TA BLE 1-1 (CONT.)
Electrical Characteristics

VAR IABLE TIME DELAY

Performance Requirement

0.0 to at least 9 .0 times ΤΙΜΕ/DIV setting.

W it hin (0.5% of Measurement + 3 d igits) .

W it hi n (0.5%ο of Measurement + 4 d igits) .

General Information-7131 5 Operators

Functional only in the Δ TIME Mode when alte rnating or
chopp i ng between timebase units . The second delayed
sweep display can be vertically positioned at least
3 divisions below the fi rst delayed sweep d isp laywhen t he
m ainframe vertical trace separation control is centered.

0.2 or less to at least 9.0 ti mes ΤΙΜΕ/DIV setti ng.

(0.02%ο of ΤΙΜΕ/DIV setting) or less

(0.03% of ΤΙΜΕ/DIV setting + 100 ps) or less .

W it hi n (0 .5 ο/ο of Delay + 5ο/ο of ΤΙΜΕ/DIV setting) .

W it h in (0 .5 ο%ο of Measurement + 4 d igits) .

TRIGGER ING
Trigge ring Frequency

	

Minimum Triggering
Range3

	

Ι

	

Signal Requ i red

30 Hz to 250 MHz

	

0.5 div
250 MHz το 1 GHz

	

Ι

	

1.5 d iv

50 kHz to 250 MHz

	

0.5 d iv
250 MHz to 1 GHz

	

Ι

	

1 .5 d iv

30 Hz to 30 kH z

	

Ι

	

0.5 d iv

Dc to 250 MHz

	

0.5 d iv
250 MHz to 1 GHz

	

Ι

	

1 .5 d iv

Intern al Ι External

50 mV
150 mV

50 mV

50 mV
150 mV

'The trigge ring frequency ranges given here are limited to the -3 d8 frequ ency of the oscilloscope vertical system when operating in theInternal mode.
°Will not trigge r on si ne waves at or below 60 Hz when amplitudes are less than 8 d ivisions I nte rnal or 3 volts External .

50 mV
150 mV

'The Trigger i ng Frequency Range for DC COUPLING applied to f requencies above 30 Hz when operating in the AUTO TRIGG ER ING
MODE.
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General Information-713115 Operators

Single Sweep

I nte rnal Trigge r J itte r

Operating in HF SYNC MODE

AC, AC LF REJ, or DC

External Trigger Input

LEVEL Range

Maximum Safe Input

1- Megohm Input

50-Ohm Input

Input R and C

1-Megohm Input

50-Ohm

Cha racteristics

Trigge r Holdoff Time

Minimum Holdoff Setting

0.2 s/div to 50 ms/div

20 ms/d iv το 2 μs/div

1 μs/div το 2 ns/div

Maximum Holdoff Setting

0.2 s/div to 50 ms/div

20 ms/div to 2 μs/div

1 μs/div το 0.5 μs/div

0.2 μs/d iv το 2 ns/div

TABLE 1-1 (CONT.)
Electrical Characteristics

Performance Requirement

Same as fo r Repetitive and Pulsed Tr igge ring .

30 ps or less at 1 GHz.

250 MHz to 1 GHz - 0.3 div Internal
75 mV External

At least + and -3 .5 V (checked on 1 kHz sin e wave).

250 V (dc p lus peak ac).

1 Watt average .

1 MO with in 5°/ο, 20 p f wit hin 10°/ο .

50 Ω with 2°/ο .

40 ms, or less .

2 times ΤΙΜΕ/DIV setting, or less .

2.0 us, or less .

400 ms, or greater.

20 times ΤΙΜΕ/DIV setting, or greater.

20.0 Ειs, or greater.

6.0 us, or greater.

REV NOV 1981
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TABLE 1-2
E nvironmental Ch aracteristics

Refer to the Specification section of the associated mainf rame ma nual.

TABLE 1-3
Ph ysical Characte ristics

Dimensio ns

	

Ι

	

See F igu re 1-2, dimensional drawing .

STAN DARD ACCESSOR IES

General Information-7Β15 Operators

Net Weight

	

Ι

	

Approximately 2.6 pounds (1 .2 kilogram) .

1 ea . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Operators Manual

1 ea . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .In struction Manual

2.8

	

1.2
(7 .1) Ι

	

(3.υ)

NOTE :

	

TOP FI GURES IN INCHES
LOW ER F IGURES IN CENTI MET ER S

OVERALL DIMENSIONS
I ME ASURED AT MAXIMUM POI NTS)

12.5
(31.7)

14.5
(36.9)

Figue 1-2. 71315 dimensional draw ing.

1 .8
(2 .2)

ε 1985-5
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OPERATING INSTRUCTIONS
The 7B 15 Time- B ase un it operates with α Tektronix 7100-, 7700-, 7800-, or 7900-series oscilloscope mainframe and α
7A-series amp lifie r u nit to form α comp lete oscilloscope system . Th is section descr i bes th e operation of the front-panel
controls and connectors, provides detailed operating info rmation, an operators checkout procedure, and basic
app licatio ns fo r th is instr ument.

CONTRO LS, CONNECTORS, AND

	

SWEEP FUNCTIONS
INDICATORS

	

Normal Sweep
All controls, connectors, an d indicators required fo r t he
operation of the time-base unit are located on the front
panel . F igure 2-1 provides α b rief description of all front-
panel controls, connecto rs, and i ndicators. More detailedinfo r mation is given in the Detailed Operating
Information portion of th is section .

OPERATORS CHECKOUT

The following procedures are provided fo r checking basic
inst rument functions. Refer to the description of the
controls, conn ecto rs, and i ndicators wh ile performing
this procedure. If perfo rming the fu nctional check
proced u re reveals α malfu nctio n o r possi b le
maladjustment, fi rst check the operation of the
associated pl ug-in u nits, then refer to the inst ruction
manual fo r maintenance and adju stment procedures .

3. Set the 71315 controls as follows :

SLOPE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (+)
MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . AUTO
COUPLING . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . AC
SOURCE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ΙΝΤ
Β DELAY MODE . . . . . . . . . . . . . . . . . . INDEPENDENT
TRACE SEP . . . . . . . . . . . . . . . OFF (fully clockwise)
POSITION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M idrange
ΤΙΜΕ/DIV . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 ms
VARIABLE (CAL ΙΝ ) . . . . . . . Calibrated (Pushed i n)
HOLD OFF . . . . . . . . . MIN (f ully counterclockwise)
ΜΑG . . . . . . . . . . . . . . . . . . . . . . . . . . . . Χ1 (pushed i n)
ΕΧΤ TRIG IN . . . . . . . . . . . . . . . . . . . . . . . . OUT 50 Ω

4. Turn on the oscillosco pe a nd allow at least 20 m inutes
warmup .

Section 2-7Β15 Operators

Perform th e following procedure to obtain α normal
sweep and to demonstrate the function of the related
controls :

1 . Perfo rm the pr ecedi ng Set up Procedure.

2. Connect α 0.4-volt, 1-kilohertz signal from the
mainf rame calibrator to the amplifier plu g-in unit input .

3 . Set t he amplifier plug-in u nit deflection factor fo r 4
d ivisions of d isplay.

4. Adjust t he LEVEL control fo r α stable display.

5 . Tu rn the POSITION control and note that the trace
moves hor izontally .

6 . Turn the F I NE control and note that the display can be
SETUP PROCEDURE

	

precisely positioned horizontally.
1 . Install the 71315 in the Α horizontal compartment of
the m ai nframe.

	

7 . Check the display fo r one complete cycle per division .
If necessary, adjust the front- panel SWP CAL screwdriver

2.

	

Install an amp lifier p lug-in un it in α vertical

	

adjustment for one comp lete cycle per division over the
compartment.

	

center 8 graticule divisions . Be sure that the timing of the
mainframe calibrator signal is accu rate to wit hin 0.25%
(+20° 2ο +30° C) .

8. Press to release the VARIABLE (CAL IN) control . Turn
the VARIABLE (CAL IN) control fully counte rcloc kwise
and note that the d is p layed sweep rate changes to at
least the next slower ΤΙΜΕ/DIV switch settin g (i .e ., 2
milliseconds/d ivision) . Press the VARIABLE (CAL IN)
knob in to the cali brated position.

Magnified Sweep
Perform the following procedure to obtain α Χ10
magnified display and to demonstrate the function of the
related co ntrols:

1 . Obtain α one cycle per division d isplay as described in
the preceding Normal Sweep procedure.

5. Set the m ai nframe vertical and horizontal modes to

	

2. Press to release the MAG button (Χ 10). Note that the
d isplay the plug-in u nits used and adjust the intensity

	

unmagnified display with in th e center d ivision of the
and focus fo r α well-defined display. See the oscilloscope

	

graticule is magnified to about 10 divisions .
mainframe and amplifier unit inst ruction manuals fo r
detailed operati ng instructions .

	

3 . Press t he MAG button (Χ1) .
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D ELAY MOD E

	

ιΝ

	

χ1-11_ MIN~
INDEPENDENT

	

ΟLIT

	

χ 10

	

11 VARIABLE ICAL IN

ΤΗιε 'σ TRIGGERING
Ι

Ο

	

MODE COUP LI NG SOURCE
AU TO AC ΙΝΤ

ι m El
HE SYNC

	

AC LF REJ

	

L I NE

0'AUR

Figure 2-1 . Front-panel controls, connectors and indicators.
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TRIGGER ING
LEVEL Con t rol-Selects α point on the trigger signal whe re t r iggeri ng occurs.

SLOPE Switc h-Perm its sweep to be t rigge red on negative- o r positive-going portions of the trigger signal .

READY Indicato r-Illum i nates when sweep circ u it is a rmed (SINGLE SWP MODE) . Ι .

Ο
TRIG'D I nd icato r-Illuminates when the d is play is t r igge red .

Ο MODE Pushbuttons-Selects th e operating mode of the trigge ring ci rcuits .

Ο
COUPLING Pushbuttons-Selects th e met hod of coupli ng the trigger sig n al to t rigge r ing ci rcu it .

Ο SOURCE Pushbutto ns-Selects source of th e trigger signal .

Ο POSITION Con t rol-Provides ho rizontal positio n ing .

Ο F INE Cont rol-Provides pr ecise ho rizontal positio n i ng .

SWEEP

jU

	

HOLD OFF Con t rol-Permits hold off pe riod to be varie d to im prove t rigge ring stability of repetitive complex
waveforms .

j

	

MAG Pushbutton-Selects Χ10 magn ified or unmagn ified sweep .

j 2

	

ΤΙΜΕ /DIV Switch-Selects t h e sweep rate of the sweep generator.

j 3 VARIABLE Con t rol and CAL Switch-Selects cali brated o r uncalibrated sweep r ates . Un calibrated sweep rates can
be continuously reduced to at least t h e sweep rate of the next slowe r positio n .

j 4 SWP CAL Adjustment-Compensates fo r b asic timing cha nges due to t h e d iffe rences i n sensitivity of mainframes in
wh ic h th e 7Β15 may be used .

j 9

	

ΕΧΤ TRIG Butto n-Selects i npu t impedance .

EXTERNAL TR IGGER INPUT

jB

	

ΕΧΤ TRIG IN Connecto r-Connecto r (BNC type) provides i npu t for exte rnal tr igger sig nals .

SWEEP MODE
~~

	

Β DE LAY MODE Pushbuttons-Selects i ndep end ent or d elaying sweep ope ration . In the Β STARTS AFTER DLY and Β
TR IGGERABLE AFTER DLY d elayi n g sweep modes, the DELAY TIME and Δ TIME fu n ction s a re activated . The re will
be α 2 d ivision vertical s h ift of t he t race whe n switch i ng f rom IN DEPEN DENT to Β STARTS AFTER D LY .

D ELAY TIME

Operating Instructions-713115 O perators

j 8

	

DELAY TIME Control-Provi d es var ia ble delay time befo re the start of the delayed sweep produced by companion
time-base unit.

j9 TRACE SEP Con t rol and Switc h-Enables Δ TIME function s and provides vertical sepa ration of the delayed sweep
traces ( Δ TIME operation) .

2~ Δ TIME Con t rol-Provi d es differential time meas urements betwee n 2 selecte d intensified zones on the delaying
sweep t race . Two delaye d sweep traces corresp ond ing to t h e i n te n sifie d zones a re dis played by th e compan ion
time-base un it . Differe n tial time is dis playe d on the crt rea do u t .

Figure 2-1 (Cont .) . Front- panel controls, connectors, and indicators .

2319-03
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Delaying And Delayed Sweep

	

4. Slowly turn the Δ TIME control clockwise and note

Perfo rm the following procedure to obtain delaying- and	thatα second intensified zone moves across the delaying
delayed-sweep displays and to demonst rate the function

	

(Α) sweep display and the crt readout indicates the

of the related controls. To obtain α delayed-sweep differential time between the left edge of the stationary

display, α companion time-base unit must be installed in	intensified zone and the left edge of the second

the Β hor izontal compa rtment of the mainframe.

	

intensified zone. Also note that the lower delayed ( Β)
sweep is an expa nded d isplay of the second intensified

1 . Obtain α d isplay as descr ibed in the preceding Normal

	

zone.
Sweep procedure.

2 . Press the Β STARTS AFTER DELAY button .

	

Perform the following procedure to obtain α t riggered
sweep and to demonst rate the fu nctions of the related

3 . Set the mainframe horizontal mode for chopped

	

controls:
operatio n.

1 . Obtain α display as described in the preceding N ormal
4. Set t he compan ion ti me-base unit sweep rate fo r 0.1

	

Sweep procedure.
millisecond/ d ivision, and trigge r i ng for auto mode, ac
coup li ng, inte rnal source, a nd + slope.

	

2.Τυ r η the LEVEL cont rol fully counterclockwise to obtain
α free-runn ing sweep.

5. Adjust the mainframe Β sweep i ntensity and check fo r
an i ntensified zone about 1 division wide on the delaying
(Α) sweep display. Also note that the delayed (Β ) sweep
provides an expanded d isplay of the intensified portion of
the delayi ng (Α) sweep.

6. Position the start of the delaying (Α) sweep to the left
edge of the graticule.

7. Adjust the DELAY TIME control fo r α crt readout
(bottom divisio n of crt graticule) of 5.000 ms. Ch eck that
the left edge of the i ntensified zone is at the g raticule
center line .

8. Set the 71315 ΤΙΜΕ/DIV switch to .5 ms and the
delayed (Β ) swee p u nit sweep rate to 20
microseconds/division .

9. Turn the DELAY TIME control fully counte rcloc kwise to
position the intensified zone near the front corner of the
fi rst squ are-wave cycle. Press tjie Β TRIGGERABLE
AFTER DLY button and check that the intensified zone
moves to the front corner of the next d isplayed square
wave .

Δ (Differential) Time
Perfo rm the following procedure to obtain α Δ
( differential) ti me d isplay and to demonst rate the fu nction
of t he related controls:

1 . Obtain α delaying (Α) and delayed (Β) sweep display as
described in steps 1 through 4 of t he precedi ng Delaying
and Delayed Sweep procedure .

2-4

TRIGGERING FUNCTIO NS

3. Slowly turn the HOLD OFF control clockwise and note
that α stable d isplay can be obtained at seve ral positions
of the HOLD OFF control . R eturn the HOLD OFF control
to t he fu lly cou nterclockwise (MIN) position.

ΝΟΤΕ

The HOLD Off control varies the sweep hold-
off time which effectively changes the
repetition rate of the horizontal sweep signal.
However, its primary function is to obtain α
stable display of complex waveforms which
are otherwise difficult to trigger.

4. Press th e AC, AC HF REJ, and DC COUPLING buttons
for both th e + and - positions of the SLOPE switch and
check fo r α stable display (LEVEL control may be
adjusted, if necessary, to obtai n α stable d isplay) .

5 . Apply the 0.4-volt, 1 k ilohertz signal from the
mai nframe cali brator to the amplifie r p lug-in unit and to
the ΕΧΤ TRIG IN connecto r .

6 . Press the ΕΧΤ SOURCE button and set the amplifier
plug-i n unit deflection factor fo r α 4-division d isplay.

7 . Press the AC, AC HF REJ, and DC COUPLING buttons
fo r both the + and - positions of the SLOPE switch and
check fo r α stab le d isplay (LEVEL control may be
adjusted, if necessary, fo r α stable display) .

2. Turn th e TRACE SEP control cou ntercloc kwise out of
the OFF (detent) position.

	

8. Press t he AC COUPLING, ΙΝΤ SOURCE, and NORM
MODE buttons . Adj ust the LEVEL control fo r α stable

3. Set the DELAY TIME and Δ TIME controls to the fully

	

display.
cou nterclockwise position. Check fo r two delayed ( Β)
sweeps and note that the crt readout (bottom rig ht of crt)

	

9. Press the AUTO MODE button and adjust the LEVEL
is 0.000 ms .

	

control fo r α free- runn ing d isplay.
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10 . Press the NORM MODE button and check for no

	

amplitude range of the trigger signal . This type of free
dis play.

	

running d isplay is useful when it is desired to measure
only the peak-to-peak amplitude of α signal without

11 . Adju st the LEVEL control fo r α stable d isplay and

	

observi ng

	

the

	

waveshape (such	as

	

bandwidth
press the SINGLE SWP MODE button .

	

measurements) .

12 . Note that one trace occurs when the SINGLE SWP

	

Hf Sync

button is pressed again .

	

The HF SYNC mode provides α triggered display with the
correct setting of the LEVEL control whenever α h igh

13 . Disconnect the mainframe calibrator signal from the

	

frequency, (100 MHz or h igher) low amplitude signal is
amplifier plug-i n un it input a nd press the SINGLE SWP

	

applied. This mode is most u seful when t he incoming
button . Check fo r no d isplay and note that the READY

	

signal is too small to produce stable triggeri ng in the
in dicator is lit .

	

AUTO or NORMAL modes. The HF SYNC mode increases
trigger sensitivity and provides a utomatic trigge r
amplifier centering fo r optimum trigge r i ng under these

14 . Note that one trace occurs and t hat the READY

	

conditions.
indicator extingu is hes when the mai nframe cali brator
signal is reconnected to the amplifier p l ug-i n u nit input .

	

Normal

The NORM MOD E provides α t r igge red display with the
DETAILED OPERATING INFORMATION

	

correct setting of the LEVEL control whenever an
adeq uate trigge r signal is applied. Th e TRIG'D light
indicates when t he d isplay is trigge red.

Triggering Switch Logic

	

The normal trigger mode must be used to produce
The MODE, COUPLING, and SOURCE push buttons of the

	

trigge red displays with trigge r repetition rates below
TRIGGERING switches are ar ranged in α sequence which

	

about 30 hertz . When t he TR IG'D light is off, no trace is
p laces the most-ofte n used position at the top of each

	

displayed.
vertical row of push buttons . W it h this arrangement, α_

	

stable d isplay can us ually be obtained by pressi ng the top

	

Single Sweep
push buttons: AUTO, AC, INT. When an adequate trigge r

	

When the signal to be d is p layed is not repetitive or va riessig nal is applied a nd the LEVEL control is correctly set,

	

in in amplitude, waveshape, or repetition rate, α
_

	

the un it is triggered as i nd icated by the illuminated	conventional repetitive type d isplay may produce anTRIG'D light . If the TRIG'D light is not on, the LEVEL

	

u nstable presentation. Under these ci rcu mstances, αcontrol is either at α setting outside the range of th e

	

stable display can often be obtained by using the single-trigge r signal applied to th is unit from the vertical unit ;

	

sweep feature of this unit . The single-sweep mode is alsothe

	

trigger	signal

	

amplitude

	

is

	

inadequate,

	

or	its

	

usef ul to photograph non-repetitive or unstable d isplays ._

	

frequency is below the lower frequency limit of t he AC
COUPLI NG switch position . If the desired display is not
obtained with these buttons pushed i n, other selections

	

To obtain α single-sweep display of α repetitive signal,
must be made. Refer to the following d iscussions or the

	

fi rst obtai n the best possible d isplay in the NORM MODE.
i nstru ction

	

manuals

	

for

	

the

	

associated

	

oscilloscope

	

Then, without changi ng the other TRIGGERING controls,
mainframe and vertical u nit(s) for more info rmation .

	

press the SINGLE SWP RESET button. Α si ngle trace is
presented each time th is button is pressed. Further

TRIGGER I NG MODES

	

sweeps can not be presented until the SI NGLE SWP
RESET button is pressed again . If the d isplayed signal is α

The MODE push-button switches select the mode in	complex waveform composed of varying amplitude
which the sweep is triggered.

	

pulses, successive single-sweep displays may not start at
the same point on t he waveform. To avoid confusion due

Auto

	

to the crt persistence, allow t he d isplay to disappear

Th e AUTO MODE provides α t rigge red display with the

	

before pressing the SINGLE SWP RESET button agai n. At
fast sweep rates, it may be d ifficult to view t he single-

correct setti ng of the LEVEL control whenever an

	

sweep d isplay. The apparent trace i ntensity can be
adequate trigger signal is applied (see Trigge r Level

	

i ncreased by reducing the am bient light level or by using
d iscussions) . Th e TR IG'D light indicates when the d isplay

	

α

	

viewing

	

hood as recommended i n the mainframe
is triggered.

	

i nstruction manu al .

When the trigger repetitio n rate is outside t he frequency
range selected by the COUPLI NG switch or the trigge r
signal is inadequate, the sweep free runs at the rate
indicated by the ΤΙΜΕ/DIV switch (TRIG'D ind icator off) .
An adequate trigge r signal ends the free-running
cond ition and α triggered d isplay is presented. The sweep
also free r uns at the rate i ndicated by the ΤΙΜΕ/DIV
switc h when t he LEVEL control is at α setting outside the

When usi ng the single-sweep mode to photograph
waveforms, the graticule may have to be photographed
separately in the normal manner to prevent over-
exposing the film . Be sure the camera system is well
protected against st ray light, or operate the system in α

2-5
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,darkened room . For repetitive waveform s, press the

	

Internal
SINGLE SWP RESET button only once fo r each wavefo rm

	

The ΙΝΤ position connects the trigger sign al from the
unless the signal is completely symmetrical. Otherwise,

	

vertical

	

un it . Fur ther selection of the inte rnal
mu lti ple wavefo rms may appea r on the film . For random

	

plug-in

sign als, the lens can be left open u ntil the signal trigge rs

	

trigger signal may be provi ded by the vertical p lug-in u n it

the un it . Further info rmation on photog raph ic tech niques

	

or by the mainframe; see the instruction manuals fo r

is given in the appropriate camera instruction manu al .

	

these instru ments for mo re inform ation . For most
application s, the internal source can be used . However ,
some applications requ i re special t rigge ring which

TRIGGER COUPL ING

	

cannot be ob tai ned in the ΙΝΤ position . In such cases, the
The TRIGGER ING COUPL I NG push buttons select the

	

LINE or ΕΧΤ positions of the SOURCE switches must be
method in wh ich the trigge r signal is connected to the

	

used .
trigge r ci rcuits. Each position permits selection or
rejection of some f requency components of the signal

	

Line
wh ich trigge rs the sweep .

	

The LINE position connects α sample of the power-line
voltage f rom the mainf rame to the trigger ci rcu it . Line

Alternating Current

	

trigge r i ng is usefu l when the inpu t sign al is time-related

AC COUPL ING blocks the do component of the trigge r	(m u ltip le or submu ltip le) to the line frequency. It is also

sig n al . Signals with low-frequency components below

	

usefu l fo r providing α stable d isplay of α line-frequency

about 30 her tz are attenuated . In gene r al, AC CO UPL ING

	

component i n α comp lex waveform .
can be used fo r most app lications . However , if the sign al
contains unwanted f requency components or if the

	

External
sweep is to be t rigge red at α low repetition rate or do

	

The ΕΧΤ position connects the signal from the ΕΧΤTRIGlevel, one of the other COUPLI NG switch positions will

	

IN connecto r to the trigger ci rcu it . The external signalprovide α better d isplay.

	

must be time-related to the d isplayed wavefo rm for α
stable d isplay. An exte r nal trigge r signal can be used to

Alternating Current Low Frequency Rejection

	

provide α trigge red d isplay when the inte rnal sign al is
AC LF REJ COUPL ING rejects dc, and attenuates low-

	

either too low in amp litude fo r correct trigge r ing or

frequency t rigge r signals below about 50 kilohertz .

	

contains signal components on wh ich trigger i ng is not

Therefor e, the sweep is t r igge red only by the higher -

	

desired . It is also usefu l when sign al t racing i n

frequency components of the trigge r signal . Th is position	am p lifiers, phase-sh ift networks, wave-shaping circuits,

is particula r ly usefu l fo r provid ing sta b le trigger ing if the

	

etc. The signal f rom α single point in t he circu it can be
trigge r signal contains linefrequency components . Also,

	

connected to the ΕΧΤ TRIG IN connector through α probe

the AC LF REJ position provides the best alternate-mode

	

or cable . The sweep is then trigge red by the same sign al

vertical displays at fast sweep rates when compar i ng two

	

at all times and allows amp litude, time relations h ip , or

or more unrelated signals.

	

waveshape changes of signals at va r ious p oi nts in the
ci rcu it to be exami ned without resetting the TRIGGER ING
cont rols.

Alternating Current H ig h Frequency Rejection
AC HF REJ COUPLI NG passes all low-frequency signals
between about 30 hertz and 30 kilo hertz. Dc is rejected
and signals outside the above range are attenuated .
When t rigge r ing from complex wavefo rms, th is position
is usefu l to provide α stab le display of t he low-frequency
components .

Direct Current
DC COUPL ING can be used to provide stable t rigge ring
f rom low-frequency signals wh ich wou ld be attenuated

	

The TRIGGER ING S LOPE switch (concent r ic with the
in other COUPLI NG switch positions. DC COUPLI NG can

	

TRIGGER ING LEVEL cont r ol) determines whether the
be used to trigger the sweep when the trigge r signal

	

trigge r ci rcuit responds on the positive- or negative-goi ng
reaches α do level set by the LEVEL cont rol . When u sing

	

portion of t he trigge r signal . When the SLOPE switch is
inte rnal trigge r i n g, the setti ng of the ve rtical p lug-in u nit

	

in the (+) (positive-goi ng) position , the d isplay sta rts on
position cont r ol affects the trigge r ing p oint.

	

the positive-going portion of the waveform (see F ig . 2-2) .
When seve ral cycles of α signal appea r in t he d isp lay, the

TR IGGER SOURCE

	

setting of the S LOPE switch is often u nimportant.
H owever , if only α ce rtain portion of α cycle is to be

Th e TRIGGER I NG SOURC E push buttons select th e

	

d isplayed , correct setting of the SLOPE switch is
source of the trigger sign al wh ich is connected to the

	

important to provide α d isplay that starts on the desi red
t rigge r ci rcuits.

	

slope of the inpu t signal .

The

	

IN

	

1 ΜΩ/OUT

	

50Ω

	

push

	

button

	

provides

	

α
convenient means of selecting exte rnal trigge r input
impedance . Push ing t he button in sets the amp lifie r inpu t
impedance to 1 MO and the OUT position provides 50Ω
i nput i mpedance .

TR IGGER SLOPE
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Figure 2-2. Effects of LEVEL con trol and S LOPE switch on crt display .
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TRIGG ER LEVEL
Th e TRIGGER ING LEVEL control determines the voltage
level on the trigger sig nal at wh ich the sweep is
t r igge red . When the LEVEL control is set in the + region,
the trigge r circuit responds at α mo re positive point on
the trigger sign al . When the LEVEL control is set in th e -
region, th e trigger circuit responds at α mo re negative
point on the t rigge r signal . F igure 2-2 ill u strates this
effect with different settings of the SLOPE switch .

To set th e LEVEL control, fi rst set t he TRIGGER I NG
MODE, COUPL ING, SOUR C E, and slope. Then set the
LEVEL control fully counterclockwise and rotate it
clockwise un til the display sta rts at the desi red point .
Less selection of the triggering level is available as the
trigger signal f requency exceeds 150 mega hertz .

In the HF SYNC mode, the trigger LEVEL control va ries
the sensitivity of t he trigger generato r . T he LEVEL co nt rol
is set to provide α stable display .

HORIZO NTAL SWEEP RATES

The ΤΙΜΕ/DIV switch provides calibrated sweep rates
f rom 0 .2 seconds/ d ivision to 2 nanoseconds/division in
α 1-2-5 sequ ence . The VAR IA BLE ΤΙΜΕ/DIV control must
be in the calibrated position and th e MAG switch set to
Χ 1 to obtain the sweep rate indicated by the ΤΙΜΕ/DIV
switch . Howeve r , the mai nframe c r t reado ut will display
the approp r iate sweep rate .

The VAR IABLE ΤΙΜΕ/DIV control in cl udes α two-position
switch to determine if the sweep rate is cali brated , or
uncalibrated . When t he VARIABLE control is pressed i n,
it is inoperative and the sweep rate is calibrated . When
pressed an d released outwa rd , the VARIABLE control is
activated for uncalibrated sweep rates, to at least the
sweep rate of the next slowe r position .

Α cali brated sweep rate can be obtai ned in any position
of th e VAR IABLE control by pressing th e VARIABLE
cont rol . Th is feature is pa rticu la r ly usefu l when α specific
u ncalibrated sweep rate has been obtai ned a nd it is
desired to switch between cali brated and uncalibrated
d is plays .

TIME MEASUREMENT

SECON D-VER TICA L

	

TENTH-VERTICAL
L INE

	

L I NE
Ι

	

ι

VARIA BLE HO LD OFF

LJ_

TIME MEASUREMENT
AREA

When ma ki ng time measurements from the g raticule, the
a rea between th e second an d tenth ve rtical lin es of the
graticule provi des the most linear time measurements
(see Fig . 2-3) . Position the sta r t of t he timing a rea to th e
second vertical line and a djust the ΤΙΜΕ /DIV switch so
the end of th e timing area falls between the second an d
tenth vertical lines .

Α 7Β 15 in stalled in th e mainf rame Α horizontal
compartment can delay α compa nion time-base unit

SWE EP MAG N IFICATION

	

installed in th e Β ho rizontal compartment. When
operating t he 71315 in α delayi ng mode ( Β DELAY MODE

Th e sweep magnifier can be used to expand t he d isplay

	

switch set to Β STARTS AFTER DLY or Β TRIGG ERABLE
by α facto r of 10 . The cente r division of the u nmagn ified

	

AFTER DLY), an intensified zone is provided on th e
d isp lay is the portion visible on the crt in the magnified

	

delaying sweep display during the time that th e

DELAY-TIME OPERATIO N

C1752-06

Figure 2-3 . Area of graticule used fo r most accu rate
time measurements .

form (see F ig . 2-4) . The equ ivalent length of t he
magnified sweep is more than 100 divisions ; any 10-
d ivision po rtion can be viewed by adjusting the POSITION
a nd F INE POSITIO N controls to bring the desi red po rtion
into the viewing area .

When the MAG switch is set to Χ10 (OUT), the
equivalent magnified sweep rate can be determ i ned by
dividing the ΤΙΜΕ/DIV setting by 10 ; the equ ivalent
magnified sweep rate is displayed on the crt readout.

T he HO LD OFF cont rol imp roves t r igge r ing sta bility on
repetitive complex waveforms by effectively changin g the
repetition rate of t he ho r izontal sweep sig nal . Th e HOLD
OFF cont rol s hould normally be set to its minim um
setting . When α stable display cannot be obtai ned wit h
the TRIGGER ING LEVEL control, the HO LD O FF control
can be va ried for an i mproved display . If α stable display
cannot be obtained at any setting of the LEVEL a nd HOLD
OFF controls, check the TRIGGER ING COUPL I NG an d
SOURCE switch setti ngs .
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F igure 2-4 . Effect of sweep magnifier on crt display .

Tr iggering for the delaying-sweep t race is controlled by
th e 71315 TRIGG ER I NG controls . Trigge r i ng fo r t he

i ntensifie d zone on the delayi ng-sweep trace and the
co rrespond ing delayed -sweep t race is controlled by the
t rigge ring co nt r ols of t he companion time-base u nit
when the 7121115 is in t he Β TRIGG ERABLE AFTER IDLY
mode .

500 MV l

Figure 2-5 . (Α ) Delaying-sweep display produced by
companion time-base u nit ru ns (see Fig. 2-5) . Α delayed -

	

71315 in the Α ho r izontal compartment . ( Β ) Delayed -
sweep trace is provided by the companion time-base un it,

	

sweep display produced by companion time- base unit in
corresponding to the i nten sified zone on the delaying

	

the Β horizontal compartment .
trace, at the sweep rate set by th e time/div switch of the
compan ion time-base u nit (see F ig . 2-5) . The delay time

	

Delay-time measurements mu st be made with t he Β
between the t r igge r ing event wh ich starts the delayi ng-

	

DELAY M OD E switch set to Β STARTS AFTER IDLY . When
sweep trace and t he sta r t of t he intensified zone (and

	

the Β DELAY M OD E switch is set to Β TRIGG ERABLE
corresponding delayed sweep), is dete rmined by the

	

AFTER IDLY, t he delayed sweep starts with th e fi r st
7815 ΤΙΜΕ/DIV switch and DELAY TIME con t rol . The

	

trigger pu lse after the delay time s hown on the crt
amount of calib rated delay time is displayed on the crt

	

readou t . Therefore, precision time measurements cannot
readou t .

	

be made in this mode because the time delay is only
partially dependent on the DELAY TIME control . The c r t
readou t d isplays the greater-than symbol (>) preced ing

To view the delaying-sweep trace (intensified display), set

	

the delay time when ope r ati ng in t he Β TRIGG ERABLE
the mainframe horizontal mode switch to Α ; to view the

	

AFTER ID LY mode to indicate t hat the delay time is
correspond ing delayed-sweep t race, set the mainframe

	

uncali brated . However, the Β TRIGGERA BLE AFTER D LY
horizontal mode switch to Β . To view the delaying trace

	

mode is u sefu l for trigge r ing on waveforms with
(intensified) and the corresponding delayed-sweep trace

	

excessive jitter .
on th e same display, set the mai n f rame horizontal mode
switch to alternate or c hop .

Δ TIME OPERATION

Operating Instructions-713115 Operators

I NTENSIF I E D
PO RTION

5.612 ms

ε 1960-17

The Δ TIME delaying mode provi des t he best means of
ma king d iffere n tial time measu rements . The 7Β15 can
delay α companion time-base u nit at 2 sepa rate delay
times . At the end of t he first d elay time (determin ed by
the 7815 DELAY TIME control a nd ΤΙΜΕ/DIV switch ) an

2- 9
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intensified zone is provide d on the delaying-swee p trace.

	

MAINFRAME OPERATING MODES
Fu rther, α separate delayed-sweep t race co rrespond ing
to the fi rst intensified zone is provided . At th e end of the

	

The 7B 15 can also be operated either as an independent

second delay time (determi ned by the 71315 ΤΙΜΕ/DIV	timebase in any Tektronix 7100-, 7700-, 7800-, or 7900-

switch , the DELAY TIME, and Δ TIME cont r ols) α second	se ries main frames, or as α delayed-sweep unit (Β DELAY

intensifie d zone and	correspond ing second delayed-

	

MOD E switch set to IN DEPEN DEN T) in those mainf rames

sweep t race are d isplayed (see Fig . 2-6) . The 71315 must

	

that have two horizontal compartments . Α companion

be installe d in the Α hor izontal compartment. The

	

delayi ng time-base u nit (e.g ., another 71315) is requ i red

companion time-base u nit must be installed in the Β

	

fo r delayed-sweep operation . R efer to Applications in th is

horizontal compartmen t . The TRACE SEP cont rol must be

	

section fo r additional information .

rotated counte rclockwise ou t of the switch detent
position for Δ TIME operation . Th e sweep rate for the

	

APPLICATIONS
delaying-sweep t race is determined by the 71315
ΤΙΜΕ/DIV switch , and the sweep rate of t he intensified
zones

	

a nd

	

corresponding

	

delayed-sweep

	

d isplay

	

is

	

The 71315 is designed primar ily fo r use with α companion

determined by the sweep rate setting of the compan ion	time- base u nit in α readout-equ ipped m ai nframe to make

time-base u n it .

	

delayedsweep time-inte rval measurements . Th e 71315
can also be used as an independe nt non-delaying time
base. The following procedures provide instructions fo r
m a king seve ral d elaye d -sweep time-inte r val

The d iffe rential time between the sta r t of the fi rst

	

measurements using the delay-time and Δ (d iffe rential)
intensified zone a nd the start of the second intensified	timemodes . These procedu res provide enoug h detail to
zone is displayed on the crt readout (see F ig . 2-6) . Α Δ

	

enable the operator to adap t them to other related time-
symb ol precedi ng the delay-time readout i ndicates α

	

inte rval measurements . Contact your Tektronix Field
d iffe ren tial measurement. The > (g reate r than) symbol

	

Office or representative fo r assistance in mak ing
following th e Δ symbol ind icates that the ΤΙΜΕ/DIV	measu rements not descri bed in th is manual.
VAR IABLE cont rol is activated or that the Β DELAY
MODE switch is set to Β TR ι GG εRΑΒLE AFTER DLΥ a nd

	

D ELAYED-SWEEP MEASUREMENTS
t h erefore the differential time is uncalibrated .

Complex signals often consist of α number of ind ividual
Th e TRACE SEP cont r ol ve rtically positions the second	events of diffe r i ng amp litudes . Since t he trigge r ci rcu its
delayed-sweep t race with respect to the first delayed -

	

are sensitive only to changes in sign al amp litud e, α
sweep trace. Vertical positioning of the delayed-sweep	stab le d isplay can normally be obtained only when the

trace is provided by the vertical separation control on the

	

sweep is t riggered by th e event(s) having the greatest

oscillosco pe mainframe.

	

amp lit ude . However , th is may not produce the desired
d isplay of α lowe r amplitude portion wh ich follows the
trigge ring event. The delayed-sweep feature provides α

Δ Time Operation In Α Dual-Beam Oscilloscope

	

means of delaying the start of the delayed sweep by α
M ainframe

	

selected amount following t he even t wh ich t r igge rs the

The 71315 Δ TIME function is compatible with 7000-

	

sweep generato r . Then , the part of the wavefo rm which

se ries du al- beam main f rames and operation is basically

	

contains the inform ation of inte rest can be d isplayed at

the same as given fo r [delta] Time Operation . The 71315

	

the

	

delayed-sweep

	

rate

	

with

	

α

	

higher

	

apparent

must be installed in the Α horizontal com pa rtment and

	

magnification than is provided by the MAG switch .

the compan ion time-base u nit must be installed in the Β
hor izontal compartment, as with conventional 4 plug-in

	

The delayed-sweep feature can also be used to provide
compartmen t mainf rames . Set the horizontal mode

	

rapid and accu rate tim e-i nterval measurements from α
switch so that the 71315 provides horizontal deflection fo r

	

t rigge ring event (i .e ., the start of the delayin g sweep) to α
one beam and the compan ion time-base un it provides

	

selected point or between two selected points on α
hor izontal deflection for the other beam. Apply the inpu t

	

d isplayed waveform . See General Operating Information
signal to the desired ve r tical plug-in u nit and select that

	

in th is section fo r α fu r ther discu ssion of delay-time
un it for vertical deflection of both beams .

	

operation.

In the delay-time mod e, the delayed (Β) sweep runs fo r α
Operation of t he -TIME mode in du al-beam mainf rames

	

selected inte rval after the delaying (Α) sweep as indicated
with α dedicated ve rtical system d iffe rs slightly from

	

by an intensified zone superimposed on the delaying (Α)
convention al dual-beam mainfram es with vertical-mode

	

sweep t race. The length of the intensified zone indicates
switches .

	

T he

	

plug-in

	

unit

	

in

	

the

	

left

	

vertical

	

the time that the delayed sweep runs and is determined
compa r tment provides vertical deflection of beam 1 and

	

by t he delayed (8)' sweep p lug-in unit sweep rate
the plu g-i n unit in the r ig ht ve rtical compartmen t

	

(ΤΙΜΕ/DIV setting) . The time f rom the sta rt of the
provides vertical deflection fo r beam 2. Therefor e, the

	

delaying (Α) sweep to the sta r t of the intensified zone
input signal must be app lied to the u nits in both the left

	

(i.e., the start of the delayed sweep) can be read d i rectly
and r ight ve rtical compartments for Δ TIME operation.

	

on th e crt readou t .
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DI FFERE NTIAL

FI RST DE LAYED
SWEEP TRACE
CO RRESPON DI NG
TO F I RST ΙΝΤΕΝ-
SI F I E D ZONE

SECO ND D E LAYED
SWEEP TRACE COR-
R ESPOND I N G TO
SECO ND INTENSI-
FIED ZONE

Β DELAY MODE
SWITCH S ET TO
Β STARTS AFTE R
OILY FOR 4 TIME
DI FFERENTIAL
MEASUREMENTS

DELAYI NG SWEEP
RATE

DETERMINES THE
AMOUNT OF D ELAY
TIME FROM THE START

	

DETERMI NES DI F-
OF THE DELAYING

	

FERENTIAL MEASURE-
SWEEP TRAC E TO THE

	

ΜΕΝΤ AND CORRΕS-
START OF THE F I RST

	

PONDING DI FF ΕREN
I NTENSI FI E D ZONE

	

ΤΙΑL TIME READOUT
AND CORRESPON DI NG
F I RST DELAYED
SWEEP TRAC E

EN ABL ES Δ TIME
OPERATION AND
PROVID ES VERTI-
CAL POSITIONING
OF SE COND DELAYED
SWEEP TRACE WITH
RESPECT TO F IRST
DELAY ED SW EEP
TRACE

Figure 2-6 . Typical Δ (Differential) Time Operatio n .

Operating Instructions-7B15 Operators

DETERMINES IN-
TENSITY OF DELAY-
ING SWEEP TRACE
AND I NTENSI F I ED
ZONE

ου rωπ"

DETERMI NES
SWEEP RATE OF
DELAYI NG SWEEP
TRACE

DETERMIN ES IN-
TENSITY OF DE-
LAYED SWE E P
TRAC E S

PROVID ES V ERTI-
CAL POSITIONING
OF DELAYED SWEEP
TRAC ES WITH RE-
SPECT TO DELAY-
ING SW EEP TRAC E

HORIZONTAL MODE
SW ITCH SET TO
ALT OR CHOP FO R
,~ TIME OPERATION

CONTROLS TR IG-
GER I NG OF D ELAY-
ING SWEEP TRACE

CONTROLS TRIG .
GER I NG OF INTEN-
SIFIED ZONES AND
DELAYED SWEEP
T RACES WHEN Β
DE LAY MODE
SWITCH IS SET TO
Β T RIGGERABLE
AFTER DLY

DETERMINES
SWEEP RATE O F
INTENSI F IED
ZONES AND DE-
LAYED SWEEP
TRAC ES

(1q60-31)2319 -08
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In the Δ ( d iffe r ential) time mode, t he delayed (Β ) sweep	8 . Rotate the DELAY TIME cont r ol to position t he lead in g
runs fo r α second selected inte r val indicated by α second

	

edge of t he intensified zone at t he point on the dis played
intensified zone superimposed on the delaying (Α ) sweep	waveformwhere the desi red time i nte rval ends .
t race . The two i ntensified zones can be positioned with
the DELAY TIME and Δ TIME controls . The crt readout

	

g . Read the time interval from t he start of the sweep to
then indicates the diffe rential (Δ ) time from t he start of

	

the lead ing edge of the intensified zone di r ectly on the crt
the fi r st to the start of t he second i ntensifie d zones .

	

readout (see F igu re 2-7) .

By selecting the mainframe alternate o r chopped

	

DIFFERENTIA L TIME-INTERVAL
ho r izontal operation, t he delaying (Α ) sweep and either

	

MEASUREMENTS (D ELTA TIME MODE)
the fi r st delayed (Β ) sweep inte rval (delay-ti me mode) or
bot h delayed ( Β ) sweep inte rvals (Δ time mode) can be

	

Perform the followi ng procedure to measure th e time-
d is p layed simu ltaneously . Si nce t he delayed (Β ) sweep(s)

	

i nterval between any two selected poi nts on α waveform .
can

	

be

	

displayed	at

	

α

	

higher

	

magnification

	

than

	

is

	

Th is procedure can be u sed to measure t he rise time, fall
available with th e MAG switch , more precise selection of

	

time, period, frequency, o r pulse width of α displayed
time inte rvals is possible .

	

waveform .

The following procedures provide instructions fo r mak ing
seve r al types of time-inte rval measurements in the
delay-time a nd delta (d ifferential) time modes .

TIME-INTERVAL MEASUREMENTS (DELAY-
TIME MOD E)

Perfo rm the followi ng proced ure to measure the time
f rom α t rigge r i ng event (sta r t of sweep) to any point on α
displayed waveform :

1 . I n stall the 7815 in the mainf rame Α horizontal
compartment and α companion time- base u nit in the Β
horizontal compartment .

2 . Set th e 7815 controls as follows :

Β DELAY MODE . . . . . . . . . Β STARTS AFTER DLY
(button in)

MAG . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Χ 1 ( button i n)
HOLD OFF . . . . . . . . . MIN (fu lly counte rclockwise)
TRACE SEP . . . . . . . . . . . . . . . O FF (fully clockwise)
VARIABLE ΤΙΜΕ/DIV . . . . . CAL I BRATED (knob in)

3 . Con nect the signal to be meas ured to the vertical p l u g-
in unit input .

4 . Set th e mainframe fo r theΑ horizontal mode to display
the 7815, and the ve r tical mode to display t he ve r tical
plug-in u nit.

5 . Set the TRIGGER ING controls for α stable display (see
Gen e r al Operating Information in this section fo r
selecting proper triggering) .

6. Set the vertical deflection factor and 7815 sweep rate
for the desired d isp lay. See the example in F igure 2-7.

7. Set the delayed ( Β ) un it sweep rate fo r a bout α 0.5
d ivision intensified zone.

1 . I n stall the 7815 i n the mainf rame Α horizontal
compartment and α compa nion time-base u n it in the Β
horizontal compartment .

2 . Set the 7815 controls as follows :

Β D ELAY M OD E . . . . . . . . . Β STARTS AFTER DLY
(button in)

ΜΑΟ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Χ 1 ( button in)
HO LD OFF . . . . . . . . . MIN (fully counterclockwise)
TRACE SEP . . . . . . . . . . . . . . . O FF (f u lly clockwise)
VAR IABLE ΤΙΜΕ/DIV . . . . . . . .Calibrated ( knob in)

3 . Connect the sig nal to be meas ured to the vertical plug-
in unit inpu t .

4 . Set the mainframe for the Α horizontal mode to display
th e 7815 and the vertical mode to display the ve r tical
p l u g-in unit .

500 rnV

	

momNAL

ILE

,

MEN

IMENNEEMMEN

MMMMMMMMMM

MMMUMMM
TIME INTERVAI

	

12.00 Ws
0 1

	

1

c 1960-34

F ig ure 2-7. Measu ring time intervals from α triggering event
(start of sweep) to any point on α waveform .
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5 . Set the TRIGGER ING controls fo r α stable display (see

	

9. Adjust th e Δ TIME control to position t he lead ing edge
General Operating Infor mation i n this sectio n fo r	of the second intensified zone to the end of t he time
selection of proper triggering) .

	

interval to be measured (see Fig. 2-8, point Β) .

6. Set the appropriate triggering, position, deflection-

	

10 . Read t he time interval between th e intensified zon es
factor, and sweep-rate controls to obtain th e desired	directlyfrom the crt readout .
display. See the examples in F igure 2-8.

7. Adjust th e DELAY TIME control to position the leading
edge of t he first intensified zone to the beginning of th e
time interval to be measured (see Fig . 2-8, point A) .

	

NOTE

Operating Instructions-7B15 Operators

F or more accurate time-interval
8. T urn the TRACE S EP control counterclockwise j ust out

	

measurements with α dual-trace magnified
of t he OFF (detent) position to obtai n α second intensified

	

display,

	

refer	to

	

the

	

Delayed-Sweep
zone (delta time mode) on the display.

	

Magnification procedure.

R ISE TIME

	

FALL TIME

200 rnV
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F ig ure 2-8. Measuring risetim e, fall time, pe riod, frequency, or pulse width in the Δ ( diffe rential) time mode .

ε 1960-35
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D ELAYED-SWEEP MAGN I FICATIO N

By

	

selecting

	

the

	

mainframe

	

alter nate

	

or

	

chopped

	

10 my

	

100 ns

	

10 ns

	

--
horizontal mode, α dual-t race display of both the delaying

	

Α
(Α ) sweep and th e delayed (Β ) sweep can be obtained . In

	

, οο
the delay-time mode (i .e ., TRACE S EP cont r ol in the OFF

	

9ό
position), the delayed ( Β ) sweep appears as α magnified	-
display of th e si ngle intensified portion on the delaying
(Α ) sweep trace . In the delta (d iffe r ential) time mode (i .e .,
TRACE S EP control rotated cou nterclockwise out of the
OFF position), the delayed (Β ) sweep appears as α d ual

	

-
magnified display of both intensified portions of the
delaying (Α ) sweep t race . The dual-delayed (Β) sweep
d isplays ca n be superimposed or separated by rotating

	

-
the TRAC E SEP control .

	

Ί

	

-ο . . . . . . . . . . . . . . . . . . . .

The followi ng procedures use alternate or chopped
ho rizontal (dual-t race) operatio n to : Magnify α selected
segment of the delaying (Α) sweep and determine
apparent magnification in the delay-time mode, (2) ma ke
more accu rate time-interval meas urements in the delay-
time and Δ ( d ifferential) time modes, and (3) examine an
event t hat occurs with in α selected time interval afte r α
known delay time in the delay-time mode .

1 .I n stall the 71315 i n th e mainframe Α horizontal
compartment and α companion time- base u nit in the Β
horizontal com partment .

2 . Set t he 71315 cont r ols as follows :

Β DELAY M ODE . . . . . . . . . Β STARTS AFTER DLY
( button in)

MAG . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Χ 1 ( button i n )

	

c. Turn th e DELAY TIME control to position t he
HO LD OFF . . . . . . . . . MIN (fu lly counterclockwise)

	

intensified zone to t he portion of the delayi ng (Α )
VAR IABLE ΤΙΜΕ /DIV . . . . . . . .Calibrated ( knob in )

	

sweep waveform to be magnified .
TRACE SEP . . . . . . . . . . . . . . . OFF (fully clockwise)

3 . Connect the signal to be measured to the vertical un it
input .

4 . Set the mainf rame horizontal mode for alternate or
chopped ope ration (see oscilloscope mai nframe
instruction manual for discussion of alternate or ch opped
ope ration) .

5 . To mag nify α selected segment of the delaying (Α )
sweep wavefor m and determ ine appa rent magnification
in the delay-time mode :

α . P erform the procedure in step 1 through 4 .

b . Set the appropriate trigge r ing, positio n , deflection-
factor, and sweep-rate controls for th e desired d ual-
trace display . See the example in Figure 2-9 .

2- 1 4

ΝΟΤΕ

If there is excessive jitter in the delayed (Β)
sweep display, refer to the Triggered Delayed
Sweep Magnification discussion.

MENEEMEMEN

TH IS PORTION OF THE DISPLAY CANNOT NORMALLY
BE EXAM I NED IN DETAI L BECAUSE THE D ELAYI NG (Α )
SWEEP IS TRIGGERE D ON THE LARGER AMPL ITUDE
SIGNALS AT THE START OF THE DISPLAY .

C1960-36

Figu re 2-9 . Magnifyi ng α selected segment of t he delayi ng (Α )
sweep in the delay-time mode with mainf rame alte rnate or
chopped horizontal ope ration .

d . Set the delayed (Β ) sweep unit sweep rate to select
the desired duration of the magnified display as
ind icated by th e length of the intensified zone .

e . Observe the mag n ifie d display on the delayed ( Β )
sweep . See Figure 2-9 .

ΝΟΤΕ

For α better look at the delayed (Β) sweep
waveform, set the mainframe to the Β
horizontal mode and the amplifier plug-in u nit
deflection factor to increase the display
amplitude . Do not change the 7B15
Τ/ΜΕ/D/V setting.

f . Dete rmine apparent magnification by d i v i ding the
713115 ΤΙΜΕ/DIV setting by the delayed ( Β ) sweep unit
sweep-rate setting .
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Example: The appa rent magnification of th e delayed (Β)

	

α. Perfo rm the procedures in steps 1 through 4.
sweep shown in F igure 2-9 wit h α 71315 ΤΙΜΕ/DIV
setti ng of .1 millisecond and α delayed ( Β ) sweep u n it

	

NOTE
sweep - rate setting of 1 microsecond is :

The remaining steps of th is procedure apply

Apparent

	

-

	

7Β 15 ΤΙΜΕ/DIV setti ng

	

fοr both delay-time and Δ (differential) time
measurements. For Δ (differential) time

Magnification

	

( Β ) Sweep Time/Div setting

	

operation, the 7B 15 TRACE SEP control must
be turned counterclockwise out of the OFF

Substituting values :

	

(detent) position. The Δ TIME control then
positions the second intensified zone and the

Apparent

	

-

	

1 Χ 10 4

	

-

	

100

	

DELAY TIME control positions the first

Magnification

	

1 Χ 10 6

	

intensified zone. Parentheses are used to
indicate the instructions that apply only to Δ

The apparent magn ification of t he delayed (Β) sweep

	

(differential) time operation.
display is 100 times the delaying (Α) sweep d isplay.

b . Set the appropriate tr iggering, position, deflection
6. To make mo re accurate time inte rval measurements in

	

factor , and sweep - rate con trols for t he desired dual-
the delay-time or Δ (diffe rential) time mode:

	

trace d isplay. See the examples in Figure 2-10 .
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ΤΙΜΕ I NTERVA L MEASUREMENT BETWEEN TWO POI NTS

	

TIME INTERVAL MEASUREMENT BETWEEN TWO ID EN TI-
ΟΝ Α COMPLEXWAVEFORM IN THE Δ (DIFFERENTIAL)
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TIME MOD E .
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ε 1960-37

Figure 2-10 . Time-interval measurements in the delay-time and Δ (d iffe rential) time mode with mainframe alternate or chopped
operation.
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For α better look at the delayed (Β) sweep

	

e. Observe the magnified event to be examined on the
waveform, set the mainframe to the Β

	

delayed (Β) sweep.
horizontal mode and the amplifie r-unit
deflection-facto r to increase the display

	

NOTEamplitude. Do not change the 7Β15
Τ/ΜΕ/D/V setting.

	

For α better look at the delayed (Β) sweep
waveform, set the mainframe to the Β
horizontal mode and the amplifier plug-in unit

d. Read the desired time inte rval directly on the crt

	

deflection-factor to increase the display
readout.

	

amplitude. Do not change the 7Β15

7. To examine an event that occurs with in α selected

	

Τ/ΜΕ/D/V setting.

time interval after α known delay time in the delay-time
mode:

ι°0 . . .

	

KNOWN

	

. . . .

	

. . . .
9°

	

DELAY TIME

ι
The 713115 is designed primarily for use with α companion

ΙΝΤεΝSΙF1 εD

	

time-base unit in 7100-, 7700-, 7800-, or 7900-series
ZONE

	

oscilloscope main fr ames with two horizontal
compartments and crt readout. However, the 71315 can

'j

	

also be used as an independent nondelaying time base
(e.g ., in α compati ble mainframe wit h one horizontal
compartment) . To operate the 71315 as an i ndependent

KNOWN DELAY

TIME-r

500.0 μs

	

time base for time-interval measurements, press the
INDEPEN DENT button and obtain the desired display as
described in step 2 through 6 of th e Time-Inte rval

c1960-38

	

Measurements (Delay-Time Mode) procedu re . Measure
time intervals by multiplying the horizontal distance, in
divisio ns, between the desired measurement poi nts

Figure 2-11 . Examining an event that occu rs within α selected

	

times the ΤΙΜΕ/DIV switch setting.time interval after α known delay time in the delay-time mode.

2- 1 6

ΝΟΤΕ

If there is excessive jitte r in the delayed (Β)
sweep display, refer to the Triggered
Delayed Sweep Magnification discussion .

c. Turn the DELAY TIME (and delta TIME) control(s) to
position t he intensified zone(s) for the precise time
interval to be measu red using the magnified delayed
(Β) sweep waveform(s). See the examples in Fig u re 2-
10 .

ΝΟΤΕ

α. Perform the p rocedures in steps 1 through 4.

b . Set t he appropriate trigge ring, position, deflection-

	

The displayed waveform may have excessive j itter at the
factor, and sweep-rate controls for the desired dual-

	

faster

	

delayed

	

(Β)	swee p-rate

	

settings .

	

The

	

Β
trace d isplay. See the example i n Fig u re 2-11 .

	

TRIGGERABLE AFTER DLY position (button in) of th e Β
DELAY MOD E switch provi des α more stable d isplay,

NOTE

	

since the delayed (Β) sweep d isp lay is then trigge red at

	

-
If there is excessive jitter in the delayed (Β)

	

the same point each time . The crt readout is uncalibrated
sweep display, refer to the Triggered

	

in this mode as i nd icated by th e > symbol .

Delayed Sweep Magnification discussion.

c. Adjust the DELAY TIME control for th e known delay
time as indicated on the crt readout.

d . Set the delayed (Β) sweep rate (i .e ., the i ntensified
zone length) for the desired time interval after the
delay time selected in part c. Mu ltiply the delayed ( Β )
sweep rate by 10 to determine the actual displayed
delayed (Β) sweep ti me interval . See t he example i n
F igure 2-11 .

TRIGGERED DELAYED-SWEEP
MAGNI FICATION

Inability to obtain the inten sified zone(s) on the delaying
(Α) sweep d isplay ind icates that the delayed (Β) sweep
t rigge ring controls are incorrectly set, or that the i nput
signal does not meet tr iggerin g requ irements . If th e
condition can not be corrected with the triggerin g

'

	

controls, or by in creasing the d isplay amplit ude,100 mV	100 μs

	

10 AS

	

externally trigger the delayed ( Β) sweep.

INDEPEND ENT TIME-INTERVAL
MEASUREMENTS
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INSTRUMENT OPTIONS

Section 3-7815 Operators

No options were available for this instrument at the time of this printing .

Information on subsequent options may be found in the CHANGE INFORMATION section in the back of this manual .
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