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The TEKTRONIX 7613 Storage Oscilloscope is a solid-state, light-weight instrument designed for general purpose
applications. This instrument has three plug-in compartments that accept TEKTRON IX 7000-Series plug-in units to
form a complete measurement system . The two plug-in compartments on the left are for vertical preamplifiers. The
right plug-in compartment is connected to the horizontal deflection system. Electronic switching is used to conneet
eithe~ vertical plug-in to the vertical deflection system. It is possible to alternately display the vertical signals
(multi-trace display). The flexibility of this plug-in feature and variety of plug-in units available allow this system to be
used for many measurement applications.

This instrument features a large screen, 8 X 10 division display; each division equals 0.9 centimeter. The Cathode ray
tube (CRT) provides small spot size and a fast storage writing speed. Storage operation uses a variabie Persistenee mode
and a Save mode. The variabie Persistenee mode electrically contrals the retention of the CRT. The Save mode provides
longer retention of the stored display, and a lockout function to prevent accidental erasure of the stored display.

,..
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OPERATING

PRELIMINARY INFORMATION

Safety Information

Sect io n 1-761 3/R7 6 13 Operators

INST RU CT IONS
pins wh ich rep resent the desired regulating range. Se lect a
range wh ich is centered abou t the ave rage Iine voltage to
wh ich the inst ru m ent is to be connected (see Table 1-1).

Th is instru ment has been d esigned and te sted according
to International Electrotechnical Commission (IEC ) Pub­
Iicat io n 348 " Safety Requ irements fo r Electronic Meas­
uring Apparatus" , and has been supplied in safe condit ion .
T h is inst ruc ti o n manu al contains some informat ive and
warning tex ts wh ich th e user must foll ow to ensu re safe
o pe ration an d t o retain t his inst ru me nt in safe co ndi ti o n.

T his instrum ent m eets t he req u irem en t s of Safety C lass I
apparat us.

AC Power Sources. Th is instrument is intend ed to be
operated from a sin gle-phase ea rt h-refe renced pow er so uree
hav ing one cu rrent-carrying conductor (the Neutral Co n­
ducto r ) near ea rth po tent ial. Operat ion from powe r sourees
wh ere both curren t-carrying conductors are live w ith
respect to earth (such as phase- to -phase o n a t h ree-w ire
system) is not reco mm end ed, since on ly the Line Con­
ductor has over-current (fuse) protect ion w ithin the instru ­
ment .

AC Power Cord. This instrument has a three-wire power
cord with a three-terminal polarized plug for connection to
the power souree and safety-earth. The safety-earth ter­
minalof the plug is directly connected to the instrument
frame. For electric-shock protection , insert this plug only in
a mating outlet with a safety-earth contact or otherwise
connect the frame to a safety-earth system. The color­
coding of the co rd conductors is in accordance with
recognized standards.

TABLE 1-1

Regulating Range and Fuse Data

Pins Regulating Range
Selected 110-volts nominal 220-volts nominal

LOW 90 to 110 volts 180 to 220 vo lts
MED 99to 12 1 volts 198 to 242 volts

Hl 10 8 to 132 vo lts 218 to 262 volts
Line Fuse 3 .1 A slow-blow 1.6 A slow-blow

To co nvert fr o m 11 O-volts t o 220-volts nom inal line
voltage, o r vice versa , rem ove t he vol t age-se lector jumper
and replace it wi t h t he spare jum per (st o red on pins
adjacent to vol t age se lec tor area ). The ju mpers are
color-coded t o ind icat e the nom inal voltage fo r wh ich they
are intended ; brown for 11O-volt nom inal operation and red
for 220-volt nominal operation. Change the line fu se to
provide proteetion fo r the selected nominal line voltage.
Use the fuse located in the ALT FUSE hol der on th e
Rectifier board (see Fig. 1-1) or see Table 1-1 for value.
Also, change the line -cord plug to match the power-souree
receptacle or use a suitable adapter.

Operat ing Temperature

The 7613 ca n be operared where the ambient air
temperature is between O°C and +50°C. This inst ru ment
can be stored in ambient temperatu res between -55°C an d
+75°C. Af ter storage at temperatures bevond the operating
limits , allow the chass is temperature to come within the
operating limits before power is applied .

Fig. 1-1. Location of Voltage-selector jumper, spare jumper, and
230 V fuse in power-unit (shown removedl.

I

Power Cord Conductor Identification

Conductor Color Alternate Color

Ungrounded (Line ) Brown Black

Grounded (Neutral ) Blue White

Groundi ng (Eart hi ng) Gree n-Yellow Green-Yellow

The 761 3 can be op erated fr om eit he r a 110-vo lt o r a
220-vo lt nominal line-voltage source . In additi on, three
o perating rang es can be selected within each nominal lin e
voltage sou rce . The voltage-selector jumper on th e Rec t if ier
board (see Fig. 1-1) allows sele cti on of t he ope rat ing
voltage. To convert the inst rum ent fr om one regul ati ng
range to anot h er, first disconneet th e instru m en t fr om t he
po we r so u rce. Then, slide out th e po we r unit as des c ribe d
in t he Mainte na nce sect ien of the Se rvice manu al. Remove
t he vo ltage-selec tor jum per and re-inst all it on the set of

+15 V Fuse AL T ,fuse Spare jumper

REV . D, AUG. 1977 1-1



Operating Instructions-7613/R7613 Operators

The 76 13 is cooled by air drawn through the instrument.
Compo nents which requ ire th e mo st cooling are mounted
externall yon a heat radiat or at t he rear. Adeq uate
clearance must be provided on all sides to allow heat to be
dissipated from the instr ument. Do not block or restri et t he
air flow thro ugh the holes in the cabinet o r the heat
radiat or on th e rear. Mainta in the clea rance provided by the
feet on the bottom and allow abou t tw o inches clearance
on the top, sides, and rea r (more if possib le },

The R7613 is cooled by air drawn in through the air
filter on the rear panel and blown out th rough the holes on
the right side . Adeq uate clearance must be prov ided at
these locati ons. Allowat least one and e ne-half inch es
clearance beh ind the air filter and at least one inch on th e
right side.

A thermal cutout in this instrument provides thermal
proteetion and interrupts the power to the inst rument if
the interna l temperature exceeds a safe operating level.
Power is automatically restored whe n the temperatu re
returns to a safe level. Operation in confined areas or in
close proxim ity to heat-producing instr uments may cause
the thermal cutout to open mo re frequently .

Operating Position

A bail-type stand is mounted on the bottom of this
instrument. This stand permits the 7613 to be tilted up
about 10° for more convenient viewing.

Rackmounting

Instructions and dimensional drawings for rackmounting
the R7613 are located in Section 3 of the Operators
manual.

DISPLAY DEFINITIONS

General

The following def initions describe the types of displays
which can be obtained with a 7613 Oscil loscope system
with reai-time ampl ifiers , time-base units, or combinatio ns
of these. Use of spec ial pu rpose plug-in uni ts may resu lt in
different types of displays , wh ich are def ined in the
instruction man uals for these special units. The following
terminology will be used throughout this manual.

Alternate Mode

A ti me-sharing meth od of displ aying two or more signa Is
with a single cathode-ray tube beam. Channel switching is
sequential and occu rs at the end of each sweep.

1-2

Chopped Mode

A ti me-sharing method of d isplay ing two or more signals
with a single cathode-rav tube beam . Channel switching is
sequential and occurs at a rate dete rm ined by an internal
clock generator (chopp ing ratel.

Stored Displays

A disp lay that is retain ed by the target surface
(phosphor part icles},

Variable-persistence

A syste m whe re th e retenti on of the st orage CRT can be
cha nged electron ical ly .

NOTE

See Simplified Operating lnstructions in this section
tor set-up intermetion to obtein each af the fal/awing
displays.

Single Trace

A display of a single plot produced by one vertical signal
and one sweep.

Dual Trace

A display of two plots produced by two vertical signals
and one sweep .

Delayed Sweep - Single Trace

A display of a single plot produced by one vert ical signaI
and a de layed sweep. Two sweeps are used to produce this
display; the sweeps are operating with a delay ing/delayed
relationship where one sweep (identified as the delaying
sweep ) delavs the sta rt of the second sweep (identified as
the delayed sweep).

Delayed Sweep - Dual Trace

A display of two plots produced by combi ning two
vertical signaIs and a delayed sweep. Two sweeps are used
to prod uce th is d isplay ; the sweeps are operating with a
delaying/de layed relat ionship. Each vertical signa I is
displayed against t he delayed sweep .

x -y

A plot of two variables, neither of which represents
t ime . X refers to the hor izontal ax is and Y refers to the
vert ical axis.

®



Oper at ing Instructi ons-761 3/R76 13 Operators

PLUG-IN UNITS

General

post, unfasten the screws that secure it at the top and
bottom of the plug-in housing.

The 7613 is designed to accept up to three
TEKTRONIX 7-series plug-in units. This plug-in feature
allows a variety of display combinations and also allows
selection of bandwidth, sensitivity, display mode, etc . to
meet the measurement requirements . In addition, it allows
the oscilloscope system to be expanded to meet future
measurement requirements. The overall capabilities of the
resultant system are in large part determined by the
characteristics of the p lug-in selected. For complete
information on plug-ins available for use with this
instrument, see the current Tektronix, Inc. , catalog.

CONTROLS AND CONN ECTORS

The major controts for operation of the 7613 are located
on the front panel of the instrument. Figs. 1-2 and 1-3
provide a brief description of each con trol and connector.
More detailed operating information is given under General
Operating Information.

OPERATI NG CHECKOUT

General

1. Set the front-panel controts as follows:

Set-Up Information

3. Install TE KTRON IX 7A-series amplifier units into
both the left and right vertical plug-in compartments .
Install a 7B-series time-base unit int o the horizontal
compartment.

2. Conneet the 7613 to a power sour ee which meets t he
voltage and frequency requi rements of th is in stru m ent. The
app l ied voltage shou ld be near the center of th e vol t age
range ma rked on th e rear pan el (see Ope rat ing Vol t age in
this secti on fo r in f or mation on converting this instru ment
from one operating voltage to another) .

Counterclockwise
Midrange
As desired
LEFT
VERT MODE
ON
Pushed In
Out
Out
Counterclockwise
Counterclockwise
Clockwise

INTENSITY
FOCUS
GRATICULE ILLUM
VERT MODE
TRIG SOURCE
POWER
NON-STORE
STORE
SA VE
STORED INTENSITY
PERSISTE N CE
SAVE TIM E

The following Operating Checkout provides a means of
verifying instrument ope rat ion and basic calibration
w i t hout rem oving the cove rs or making internal
adjustments . Since it demonstrates the use of all contrals
and connectors, it can also be used to provide basic training
on the opera tion of this instrument. If re-calibrat ion of the
7613 appears to be necessary, see the Calibration procedure
in Section 5 of the Service man ual. If re-calibration of a
plug-in unit is indi cat ed , see the Instruction manual for the
appropr iate plug-in unit.

To install a plug- in unit into one of the plug-in
compa rtmen ts, al ign the slots in the top and bottom of the
plug-in w ith the associated guide rails in the plug-in
compartment. Push the plug-in unit fi rmly int o the plug-in
compartment until it locks into place . To remove a plug-in,
pull the release latch on the plug-in unit to disengage it and
pull the unit out of the plug-in compartment. Plug-in units
can be removed or insta lled w ithout turn ing off the
instrument power .

NO TE

When the 7613 is calibrated in accordance with the
calibrati on procedure given in the Service manual, the
vertical and horizontal gain are standardized. This allows
cal ib rat ed plug-in units to be changed from one plug-in
compartment to another with out recalibrati on. However,
the basic calibration of the individual plug-in units should
be check ed when they are instalie d in thi s svs t ern to verify
their measurem ent accuracy. See the operat ing in structions
secti on of the plug-in un it instruction manual for
verifi cation pro ced ure .

Plug-In Installation

Special purpose plu g-in uni ts may have specific
restnetrens regarding the plu g-in compartments in which
th ey can be installed. T his information will be given in the
instruction manual for these plug- in units.

It is not necessary that all of the plug -in compartments
be filled to ope rate the instrument; the only plug-in un its
needed are those required for the measurement to be made.
At environmental extremes, excess radiation may be rad i­
ated into or out of this instrument through the open plug-in
cornpartrnents. To reduce such int erference, or to meet
EM I specifications for Option 3 modified instruments,
blank plug-in panels are available from Tektronix, Inc., to
cover the unused compartment; order TEKTRON IX Part
No. 016-0 155-00.

I

Later production of rackmount oscilloscopes are pro­
vided with support posts between the individual plug­
in compartments. A post or posts must be removed if
a multi-width plug-in is to be instalied. Ta remove a

4. Press the POWE R switch to turn the instrument on.
Allow several minutes warmup before proceeding .

REV. C, aCT. 1974 1-3



Operating Instructions-7613/R7613 Operators

1. INTENSITY -Controls brightness of the
display. Control is inoperative wh en
horizontal compartment is vacant.

2. READOUT- Turns on the readout display
and controls the readout intensity.

3. FOCUS-Provides adjustment for optimum
display definition.

4. GRATICULE ILLUM-Controls graticule
illumination.

5. BEAM FINDER-When pressed, the dis­
play is limited within the graticule area.

6. TRIG SOURCE-Selects source of internal
trigger signal for the time base plug-in in
the horizontal compartment.

LEFT: The trigger signa I is obtained from the plug-in unit in
the left vertical compartment only.

VERT MODE: Trigger signal automatically follows the
vertical display except in CHOP and ADD; then the trigger
signal is the algebra ic sum of the signals from the left and
right vertical compartments.

RIGHT: The trigger signal is obtained from the plug-in unit
in the right vertical compartment only .

7 . POWER-Switch controls the power to the instrument. Light
indicates that the power switch is on and that the instrument is
connected to a line voltage source.

8. CALIBRATOR-Calibrator output pin jacks (4 V, 0.4 V,
40 mV, and ground). Positive-going pulse or DC voltage selected
by changing internal jumper.

9. VERT MODE-Selects vertical mode of operation.

LE FT: Signals fr om plug -in unit in left vertical compartment
are displayed.

ALT: Signals from both plug -in units in both the left and
right vertical compartments are displayed (dual tracel.
Display switches between vertical plug-in units after each
sweep.

ADD : Signals from plug -in units in both the left and right

vertical compartments are algebraically added and the sum is
displayed on the CRT.

CHOP: Signals from plug-in units in both the left and right
vertical compartments are displayed (dual tracel. The display
is switched between vertical plug-in units at approximately a
one megahertz rate.

R IG HT: Signals from plug-in unit in right vertical oompart­
ment is displayed.

10. NON-STORE-Selects non-store operation.

11. STORE-Selects storage operation.
I

12. PERSISTENCE-Controls the retention of the stored display.

13. SAVE-Prevents accidental erasure, and additional storage of
information.

14. SAVE TIME-Used with the SAVE mode for extending
retention. When in the MAX detent there is no visible stored
display in all storage modes.

15. STORED INTENSITY-Select wrrtrnq speed and view time
combination controls (brightness of stored display).

16. Camera Power (Not Labeled)-Three-pin connector on CRT
bezel provides power output (+15 V). Receives remote single
sweep reset signal from compatible camera systems, and a
ground pin connection.

17 . ERASE-Erases stored display.

1365-01

Fig. 1-2. Front-panel controls and con nec to rs.

I
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Operating Instructions-7613/R7613 Operators

1. FUSE-Line voltage fuse .

2 . REMOTE ERASE IN- Prov ides external co nneetio n for remote
erase.

3 . EXT S S RESET IN-Remote single sweep reset .

4 . EXT Z AXIS IN-Inpu t for intensity modu lation of the CRT
display .

5. VERT SIG OUT-Vertical signal selected by TRIG SOURCE
switch (LEFT, R IGHT, ALT and ADDI.

6 . +GAT E OUT-Gate signal se lected by gate selector switch
(Main, Auxiliary , and De layl.

7 . +SAWTOOTH OUT-Posit ive-going sawtooth from time-base
un it.

....

o

®

13 6 5 -02

Fig. 1-3 . Rear-panel controts an d connectors.
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Operating Instructions-7613/R7613 Operators

5. Set both vertical units for a deflect ion factor of two
volts /division and center the vertical posit ion co ntrols. Set
both vertical un its for AC input coup ling .

6 . Set t he time-base unit for a sweep rate of on e
m illisecond /d ivision in the auto , internal t rigger mode .

7. Advance t h e INTENSI TY co ntro l until the tr ace is at
the desired viewing level (near rnidranqe l. Adva nce th e
READOUT until th e read out display is at t he desired
view ing level.

8. Conneet th e 4 V calibrator pi n-jack to the input of
the left vertical unit with a BNC t o pin-jack cable (supplied
accessory ).

Display Focus

9. Adjust the FOCUS adjustment for a sha rp ,
we ll-defined d isplay over the entire t race length. lf a
properly focused disp lay cannot be obtained with t he
FOCUS ad justment, the inte rn a l Astigmatism adjustment
must be rese t ; see the Cal ibration section of the Service
manual.

Trace Alignment

10. Disconnect the input signal and positron the trace
with the left vertical un it pos it ion control so it coincides
with the center horizontal line of the graticule. If the trace
is not parallel to the center horizontal line of the graticule ,
see Trace Rotation adjustment procedure in Calibration
section .

Graticule IIlumination

11. Rotate the GRATICULE ILLUM contro l th rough­
out its range and not ice that the ilium ination of the graticu Ie
lines increases as the control is turned clockwise (most
obvious with tinted f ilter installed). Set the control so the
gra ticule lines are illum inated as desired.

Vertical Deflection System

12 . Con neet the 4 V calibrator signal to the input
con nector of th e left ve rtica l unit with the BNC to pin -jack
cabie . Set bo th vertical un its for a deflection factor of one
volt/div isio n. The display ampli tude should be four
div isions . Note th e exact dis play am plitude for step 15.

13 . Notice that the posrtion control of only the left
ver t ical un it has an effect on the po sition of t he d isp lay.
Position the display to the upper ha lf of the grat icu le.

1-6

14 . Press the RIGHT button of the VERT MODr
switch. Remove the calibrator signal f rom the left vertica
and conneet it to the right vertical. The display arnplitudr
should be four divisions within 0.12 d ivision. Note the
exact display ampl itude fo r the next step.

15. A correct d isp lay in bo th steps 12 and 14 ind icat es
that the 7613 Vertical Deflection System and the vertical
plug-in u nits are cal ib rated . If the displays not ed previously
are both ou tside the give n to leranee in the same direction
(i.e ., high or low) , t he Ve rtical Gain or 4 Volts calibrator
adjustment probably needs re-adj ust ment. Otherwise, check
t he calibration of the vertica l p lug-in un its .

16. Notice that the posr t ron control of only t he right
vert ical unit has an effect on th e position of t he display.
Positio n the display to the lower ha lf of the graticule. Set
both vertical units for a deflection factor of two
volts/division. Conneet the calibrator signal to both vertical
units by using a dual input coupier.

17. Press the ALT button of the VERT MODE switch.
Notice that two traces are displayed on the CRT. The top
t race is produced by the left vertical unit and the bottom
trace is produced by the right vertical unit. Set the sweep
rate to 50 milliseconds/division . Notice that the display
alternates between the left and right vertical units af ter
each sweep. Turn the sweep rate switch throughout its
range. Notice that the display alternates between vertical
units at all sweep rates.

18. Press the CHOP bu tton of the VERT MODE switch.
Turn the sweep rate throughout its range. Notice that a
dual -trace display is presented at all sweep rates, but unlike
ALT both vertical units are d isplayed on each sweep in a
time-sharing manner . Return the sweep rate to 0.5
m illisecond /division.

19. Press the ADD button of the VERT MODE switch.
The display should be the algebraic sum of both signais.
Notice that the position control of either vertical unit
moves the display . Return the VERT MODE switch to
LEFT.

Triggering

20 . Center the display on the CRT with the left vertical
unit pos ition contro\. Disconnect the input signal from the
right vertica l u nit input co nnector . Sequentially press all of
t he VERT MODE sw itch bu ttons. Notice that a stabie
d isp lay is obtai ned in all posit ions of the VERT MODE
switch (stra ight line in R IGHT posit ion) .

®



2 1. Press the LE FT button of the TR IG SOU RCE
witeh . Aga in , seq uentia lly press all of the VERT MODE
u ttons, Notice that the d isplay is aga in stabie in all
ositions, as in the previous step .

22 . Press the RIGHT button of the TRIG SOURCE
switch . Sequentially press all of the Vï=RT MODE buttons
and noti ce that a stabie display cannot be obtained in any
position. Th is is because the re is no input signa I connected
to the right vertica l unit . Return the TR IG SOU RCE switch
to VERT MODE . Remove calibrator signa I from left
vertica l unit and conneet it to right vertical unit. Repeat
steps 20 to 22 . The trigge r signa l will come from right
vertica l, and if the LEFT button is pressed of the TR IG
SOU RCE switch the d isp lay is not stabie because there is
no input signal co nnected to the left vertical. Return the
TRIG SOURCE switch to VERT MODE.

Horizontal Deflection System

23. Position the start of the sweep to the left graticule
line with the time-base unit position control. Disconneet
the input signais .

24. Conneet a 10X probe to the input of the right
/erti cal uni t. Set the right vertical unit for a deflection
factor of 10 volts /d ivision and set the VERT MODE sw itch
to RIGHT. Set the ti m e-base un it for a sweep rat e of five
m illiseconds /d ivision .

25. Co nnee t the probe ti p t o a line-vol t age so uree . The
disp lay should show th ree complete cycles ove r the 10
div isions wit h in 0.3 div isio n . A correct d isplay indi cates
that the 76 13 Ho rizonta l Deflect ion System and the
time-base p lug-in un it are co rrectly calibrated. If the d isp lay
is outside the given to leranee, eithe r the 7613 or the
time-base unit needs to be recalibrated. Refer to the
Calibration section of the Serv ice manual, and to the
t ime-base un it manual for adj ustment procedure.

NOTE

This step is based on an accura te 60-hertz fine
frequency. For o ther fine frequencies, th is procedure
wil! need to be changed accordingfy.

26 . Disconneet the probe fr om the line-v oltage sou ree
and the right vertical unit. Set the VERT MOD E switch to
LEFT and set the time-base unit for a sweep rate of 0.5
millisecond/division . Disconneet all cables.

Operating Instructions-7613/R7613 Operators

Storage Operation (Variable-persistence)

27 . Conneet the 4 V Calib rator signal to the input
connector of the lef t vertica l un it, and set the deflection
fact o r for one volt /d ivision . Se t t he horizontal plug-in un it
for single sweep operation at 0.5 mill isecond /division. Be
sure that the horizon ta l uni t is t riggered.

28. Press the STORE button (the NON -STORE switch
button should release ). The CRT screen will be flooded
positive . Turn the PERSISTENCE control to approximately
midrange.

29 . Press the Reset button on the hor izonta l plug-in
unit. One sweep will be generated , and a d isplay should be
visible , but will fade out w ithi n a few seconds. Increase the
PE RSISTENCE contro l setting (cou nterclockwise) if a
display of longe r retention is required. Increase the
STORED INT ENS IT Y setting if a brighter display is
required. If there is no d isp lay visible increase the
INTENSITY control setting, and press the Reset button.

30. Press the ERASE button, the CRT should turn
positive and erase . Press the Reset button on the horizontal
plug-in unit and a stored display will appear on the CRT
screen . Press the SAVE button, the display is stored and no
other sweep or change in position wil I affect the display.
The SAVE switch will loek out al l functions except the
STORED INTENSITY control and the SAVE TIME
control. When t he SAVE TIME is turned counterclockwise
(into the sw itch detent) the d isplay is stored at the
Maximum t ime. Turn ing th e SAVE TI ME control clockwlse
wil l decrease the time a stored d isplay is ret ained on the
CRT. When the d isplay is no t be ing used turn the SAVE
TIME contro l counterclockwise, (the d isplay will not be
visible on the screen), the info rm at ion has not been lost or
destroyed. Turn the SAVE TIME control clockwise until a
display is visible when needed . When the instrument is in
the SAVE mode and the SAVE TIME control is
counterclockwise and into the detent, the instrument can
be turned off without losing any stored information. Turn
the instrument on aga in and turn the SAVE TI ME control
clockwise unt il display appears. In the MAX detent the
stored display can not be viewed.

Beam Finder

3 1. Se t t he def lect io n fa ctor of the left verti cal unit t o
0.1 volt/division. Not ice t hat a square-wave di splay is not
visible, since the deflecti on exc eeds the scan area of the
CRT.

® REV. FEB 1974
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32. Press and hold the BEAM FINDER switch . Notice
that the display is returned to the viewing area in
compressed form. Increase the vertical and horizontal
deflection factors until the display is reduced to about two
divi sions vertically and horizontally (when the horizontal
unit is operated in the time-base mode, change only the
def lection factor of the vertical unit). Adjust the position
controls of the displayed vertical unit and the time-base
unit to center the compressed display about the center lines
of the graticule. Release the BEAM FIND ER switch. Notice
th at the display remains within the viewing area.

Z-Axis Input

3 3 . If an external sign aI is available (two volts
pea k-t o -pea k min imum at two megahe rt z o r less), t he
fun cti on of the EXT Z AX IS in put ca n be dem o nstrat ed.
Connect t he external signa I to both th e input of the right
verti cal unit and the EXT Z A XIS co nne ct or with two BNC
cables an d a BNC T co nnector. Se t the V ER T MOD E
sw itch t o RIGHT and set t he ver ti cal u nit for a defl ecti on
facto r of one volt /div isio n . Set the t im e-base unit fo r a
sweep rate wh ich di sp lay s seve ra l cycl es of the sign al.
Ad jus t th e amplitu d e of the signa I ge ne rat o r until intensity
modulati on is visible on the di spl ay. The positi ve peaks of
the wa vefo rm shou ld be blank ed o ut an d t he negativ e pea ks
intensi fied . Notice t hat the setting of t he INTENSITY
control de te rm ines t he am o u nt of in t ensity mo dul at ion
t hat is visi bl e.

34. Disconnect the signa I from the EXT Z AXIS
connector, bu t leave it co n nected to the righ t ve rtica l u nit
inp ut . Check t h at peak-to-peak ampl it ude of t he d isp layed
signal is four d ivisio ns max im um.

35. Th is co m p letes the Operating Checkout p roced u re
fo r t he 7613 . Inst rument ope rat io ns not expla ine d here, o r
opera t io ns wh ich nee d furth er exp lanat io n are disc ussed
u nd er Genera l Ope rat ing Info rmat ion .

SIMPLIFIED OPERATING INSTRUCTIONS

The fo llowing inform ati on is provided t o aid in q uickly
o bta in ing the correct setting for th e 761 3 cont ra ls t o
present a d isp lay . The operator should be familiar with t he
complete function and operation of this instrument as
described elsewh ere in this section before using t hi s
procedure. For detailed operating information for t he
plug-in units, see the instruction manuals for the ap plica b le

units.
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Single-Trace Display

The following procedure will provide a display of a
single-trace vertical unit against one time-base unit . For
simplicity of explanation, the vertical unit is installed in the
left vertical compartment. The right vertical compartment
can be used if the procedure is changed accordingly.

1. Install a 7A-series vertical unit in the left vertical
compartment.

2 . Press the LEFT button of the VERT MO DE switch.

3. Install a 7B-series time-base unit in the horizontal
compartm ent.

4. Press the V E RT MO DE button of the T R IG
SO U RCE switch.

5 . Connect th e sign aI t o the in put connector of t he
verti cal unit.

6 . Set the ver tica l u nit for AC input coupl ing and
cal ibrated deflecti on fac tor.

7. Set th e tim e-base unit for auto m od e, int ern al
t r igge r ing at a cal ibrated sweep rate of one
m ilIiseco nd /d ivisio n .

8 . Advance the INTE NSITY co ntrol un t il a display is
visible. (If no d isplay is visib le w ith INTENSITY at about
midrange, press and hold the BEAM FIN DE R switch and
adjust the vertical deflection factor u nt il the display is
reduced in size vertica lly ; then ce nter the compressed
d isp lay wit h ver ti ca l and hor izo ntal pos ition contro ls ;
re lease t he BEAM FIN DE R. ) Adjust the FOCUS
adjustme nt for a well -defined display. Adjust Readout
INTENSITY fo r the desired viewing level. .

9. Se t the verti cal de flect io n facto r and ve rt ica l position
con t rol for a d isp lay wh ich rem ains wi t hin t he graticule
area ve rt ical ly.

10. If ne ce ssary, se t th e tim e-b ase t r igge ring contra ls for

a sta bie d isp lay .

11 . Adj ust the t ime-base posit io n co nt ro l so t he display
begins at the left edge of the gra t icu le . Se t t he ti me-base
swe ep rate t o di splay the de sired number of cycles.

®
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Stored Disp lay

1. Repeat steps 1-11 under Single-T rac e Display (if
lecessary ) to o bta in a di spl ay.

2 . Press th e STORE butto n .

3. Adjust th e PE RSISTENCE control fo r the desired
background level and ret enti o n . If blooming occurs de ­
crease the STORED INT ENS ITY control or the
INTENSITY control fo r the desired viewing level. This is
the Variable-Persistence mode.

4. Press t he SAVE button , and adjust the SAVE TIME
control for the des ired int ensit y and the ti m e tha t t he
stored disp lay is ret ained . When the SAVE TIME is fully
counterclockwise and in th e sw itch detent the stored
display is at t he max imum retent ion. Th is is the Save mode,
and the display can not be accidentally erased. In the MAX
detent the stored display is not visible.

5. Press and release the SAVE butto n and turn the
SAVE TIME control out of detent.

6. Press and rel ea se the ER ASE button if new informa­
ti o n is to be stored.

7. Press the NON -STa RE button for normal operation.

Dual -Trace Disp lay

The following procedure will provide a display of two
single-trace vertical units aga inst one time-base unit.

1. Install 7A-series vertical units in both vertical plug-in
compartments.

2. Pre ss the LEF T button of the VE RT MO DE swi tch.

3 . Install a 7 B-se ries time-base unit in t he horizonta l
compartment.

4. Press the VE RT MODE button of the TR IG
SOURCE switch.

5. Conneet the signal to the input connectors of the

vertical units.

6 . Set the vertical un its for AC input coupling and
calibrated deflect ion factors.
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7. Set th e time-base unit for auto mode, internal tri g­
gering at a sw ee p rate of on e milli second/division.

8. Adv anc e the INTEN SI TY control unti l a disp lay is
visible . (If no display is visibl e w it h INT ENSI T Y at
m idrange, press and hold BEAM F INDER swi tch and adj ust
vertica l defl ection fa ctor un til dis play is red uced in size
vertically; th en center co m pressed di spl ay w ith ver tica l and
hori zon tal positi on co nt ro ls ; rele ase th e BEAM F INDE R
switch. ) Set t he FOCUS adj ust m ent fo r a well -defined
display.

9. Set the left vertical unit def lecti o n factor fo r a
display about four divisions in am pli t ude . Adjust the left
vert ical pos it io n control to move this d isplay to the t o p of
the grat icu le area .

10. Press the RIGHT button of th e VERT MODE
sw itch.

11 . Set the RIGHT vertical unit deflection factor for a
display about four divisions in amplitude (if display cannot
be located, use BEAM F INDE R switch). Position this
display to the bottom of the graticule area with the right
vertical unit position con trol.

12. Press the ALT or CHOP button of the V ERT MODE
switch. A dual-trace display of the signa I from the lef t
vertical and right vertical plug-in units should be presented
on the CRT. (For more information on choice of dual-trace
mode, see Vertical Mode in this section.)

13. If necessary, adjust the time-base triggering contral s
for a stabie display.

14. Adjust the time-base position control so th e d isp lay
begins at th e left ed ge of the graticul e. Se t t he time-base
sweep rate for the desired horizontal display.

Dual Trace Stored Display

1. Repeat steps 1-14 under Dual Trace Disp lay (if
necessary) to obtain a display.

2. Press the STORE button.

3. Adjust the PERSISTENCE control for the desired
background level and ret ent io n . If blooming occurs de­
crease the STORED INTENSITY LEVEL control or the
INTENSITY control for t h e desired viewing level. This is
the variabie Persistence mode.
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4. Press the SAVE button , and adjust the SAVE TIME
control for the desi red intensity and the time tha t the
stored display is retained . When the SAVE TIME control is
fully counterclockwise and in the switch detent, the stored
display is at maximum retention. Th is is the SAVE mode
and the display can not be accidentally erased. In the MAX
detent the stored display is not visib Ie.

5. Press and release the SA V E button and turn the
SAVE TIME control clockwise out of the detent.

6. Press and release the ERASE button if new infor­
mation is to be stored.

7. Press the SAVE button if the display is to be stored
or press the NON -STORED button for norma l operation.

Delayed Sweep - Single Trace

The following procedure will provide a delayed sweep
display of a single-trace vertical un it.

1. Follow the complete procedures given under Single­
Trace Display and Stored Display.

2. Be sure the t ime-base unit installed in the horizontal
compartment is a dual time-base with delaying/delayed
capabilities.

3. Follow the procedure given in the inst ructi on manual
for the dua l time-base unit to obtain a delayed-sweep
display.

Delayed Sweep - Dual Trace

The following procedure will provide a delayed-sweep
display of two single-trace vertical units.

.1. Follow the complete procedures given under Dual ­
Trace Display and Stored Display.

2. Be sure the t ime-base uni t instal ied in the horizonta l
compartment is a dual time-base unit with delaying /delayed
capabi Iities .

3. Fol low the pro cedure given in the instructi on man ua l
fo r the dua l time-base unit to obtain a delayed-sweep
dis play .

x-v Display

The following procedure will provide an X-V display
(one signal versus another rathe r than aga inst time).

NO TE

Same lB-series time-base units have provislens tor
amplifier operetion in the X- Y made; see X- Y
operetion in this section tor details af operetion in
this manner.

1. Install 7A-series ampl ifier units in both the left
vertical and the horizontal compartments .

2. Press the LEFT button of the VERT MODE switch.

3. Connect the X-signal to the amplifier unit in the
horizontal compartment.

4. Conneet the Y-signal to the amplifier un it in the left
vertical compartment.

5. Set both amplifier units for AC input coupling and
cal ibrated deflection factors.

6. Advance the INTENSITY control until a display is
visible . (lf no display is visible, press and hold BEAM
FIN DER switch and adjust the deflection factors of both
amplifier units until display is reduced in size both
vertically and horizontally ; then ceriter compressed display
with the position controls; release the BEAM FINDER
switch.) Adjust the FOCUS adjustment fo r a well-defined
display.

GENERAL OPERATING INFORMATION

Intensity ContraI

The setting of the INTENSITY control may affect the
correct focus of the display. Slight re-adjustment of the
FOCUS adjustment may be necessary, when the intensity
leve l is changed. To proteet the CRT phosphor; do not turn
the INTENSITY control higher than necessary to provide a
satisfactory d isplay. The light filte rs reduce the observed
light output from the CRT. When using these filters, avo id
advancing the INTENSITY control to a setting that rnav
burn the phosphor. When the highest int ensit y display is
desired , remove the fi lters an d use onl y the c1ear faceplate
pro tector (per manen tly insta lied beh ind bezel). Apparent
t race intensity can also be im proved in such cases by
reduci ng the ambient light level or using a viewing hood .
Also, be car eful th at the INTENSITY control is not set t oo
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Beam Finder

The BEAM F INDE R switch provides a means of locating
a display which overscans the viewing area either vertically
or horizontally. When the BEAM FINDER switch is pressed
and held, the display is compressed within the graticule
area. Release the BEAM FINDER switch to return to a
normal display. To locate and reposition an overscanned
display, use the following procedure:

1. Press and hold the BEAM FINDER switch.

An optional mesh filter is available for use with the
7613. This filter provides shielding against radiated EMI
(electro-magnetic interference) from the face of the CRT. It
also serves as a light filter to make the trace more visible
under high ambient light conditions. The mesh filter fits in
place of the plastic CRT mask and the tinted filter. The
filter can be ordered by TEKTRON IX Part No.
378-0603-00.

Two types of crt graticules have been used in some
Tektronix oscilloscopes. One graticule has 0% and
100% risetime reference poin ts that are separated by
6 vertical graticule divisions. The other graticule has
the 0% and 100% risetime reference points separated
by 5 vertical divisions. In your manual, illustrations
of the crt face or risetime measurement instructions
may not correspond with the graticule markings on
your oscilloscope.

NO TE

Light Filter

The tinted filter provided with the 7613 minimizes light
reflections from the face of the CRT to im prove contrast
when viewing the display under high ambient light condi­
tions. This f ilt er should be rem oved for waveform photo­
graphs or when viewing high writ ing rate displays. To
remove the filter, loasen the two screws on the right side of
the bezel and remove the bezel. Remove the tinted filter;
leave the clear plastic faceplate protector instalied and
replace the bezel. The faceplate protector should be left in
place at all times t o proteet the CRT faceplate from
scratches.

Ninth
vertical

line

Center
vertical

line

First
vertical

line

I--~·-~~: --:f-~_-i._._-
100· _ . : • . .. : . . . . : .. .. : .•.. ; .•
I • . . . •

90·

Graticule

The graticule of the 7613 is marked on the inside of the
faceplate of the CRT, providing accurate , non-parallax
measurements. The graticule is divided into eight vertical
and ten horizontal d ivisions . Each division is 0.9 centi­
meters square. In addition , each major division is divided
into five minor divisions. The vertical gain and horizontal
timing of the plug-in units are calibrated to the graticule so
accurate measurements can be made from the CRT. The
illumination of the graticule lines can be varied with the
GRATICULE ILLUM control.

Display Focus

The FOCUS adjustment allows control for best defini ­
tion of the CRT display. The Readout int ensit y should be
turned on when adjusting the Focus ad jus tment. Slight
re-ad just ment of th is control may be necessary as t he
display conditions change . If a proper ly focused display
cannot be obtained with the FOCUS adjustment , t he
internal Astigmatism adjustment must be re-set; see t he
Calibration section of the Service manual.

Fig. 1-4 shows the graticule of the 7613 and defines the
various measurement lines. The terminology defined here
will be used in all discussions involving graticule maasure­
ments. Notice the 0%, 10%, 90%, and 100% markings on
the left side of the graticule. These markings are provided
to facilitate risetime measurements.

high when changing the time-base unit sweep rate from a
fast to a slow sweep rate, or when changing to the X-V
mode of operatien. The instrument incorporates proteetion
circuitry which automatically reduces the display intensity
to a lower level when the t ime-base unit is set to a slow
sweep rate. Th is reduces the danger of damaging the CRT
phosphor at these slower sweep rates.

. . , .
- - _. - .. - - - - -. .. - -+ .. -.. . _.- - -..- - - - . .. - - • --- - - - ..... ,. .

2. Increase the vertical and horizontal deflection factors
until the vertical deflection is reduced to about two
div isions and the horizontal deflection is reduced to about
four divisions (the horizontal deflection needs to be
reduced only when in the X-V mode of operation},

3. Adjust the vertical and horizontal positron contrals
to center the display about the vertical and horizontal
center lines of the graticule .

.-- I
-- -!

1

: . : : .. . . i

-. - : - - - -~--- .:- ... :---- :----:-- --:-- . --'I Center
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I . •
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Fig. 1-4. Definition of Measurement lines on graticule.

4 . Release the BEAM FINDER switch; the display
should rema in with in the viewing area.
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Readout Modes

The characters of the readout display are written by the
CRT beam on a time-share basis with signal waveforms. The
Readout System operates in a free-running mode to
randomly interrupt the waveform display to present the
readout characters. The Readout System can also operate in
a GATE TRIG'D mode; no readout signal is produced until
af ter the sweep has occurred. In this m ode t he sweep must
run to have a readout display. Switch 2110 located on the
Readout board cha nges the Readout modes.

Display Photography

A permanen t rec ord of t he CRT disp lay ca n be obta ined
with an osc illoscope camera system . The inst ructio n
manuals for the TEKTRON IX Oscilloscope Cameras in­
c1ude complete inst ructi o ns fo r obtaining wavefo rm photo­
graphs. The following specific informatio n appl ies to the
7613.

The CRT bezel of the 7613 provides integral mounting
for a TEKTRONIX Oscilloscope Camera. The three pins
located on the left side of the CRT bezel con neet power to
compatible camera systems. It also receives control signals
from TEKTRON IX automatic cameras to allow camera­
controlled single-shot photography (see camera manual for
further informationl.

Storage

The storage feature greatly increases the versatility of
the 7613 Oscilloscope. The storage cathode-ray tube allows
a display to be retained for a longer period of time. When
the NON-STORE button is pressed in, the instrument
operates as a conventional oscilloscope.

When the STORE button is pressed in, the instrument
operates in a storage mode. Two modes of storage are
available. They are Var iabie Persistence, where the persist­
enee of the CRT is electrically controlled by the PERSIST­
ENCE control ; and a SAVE mode , that allows longer
retention of the displayed information. When the SAVE
button is pressed in, a lockout function prevents accidental
erasure of the stored display .

Erase

Whe n the E RASE sw itc h is p ressed in, the CR T scree n is
erased. In t he SAVE mode, t he Erase fu ncti on is d isabled .
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Care of Storage Screen

The following precautions will prolong the useful storage
life of the CRT screen used in this instrument.

1. Use the minimum beam intensity required to produce
a c1ear, well-defined display . A too-high beam intensity may
permanently damage the CRT screen, particularly if a
bright spot is allowed to remain stationary on the display
area.

2. Avoid repeated use of the same area of the screen. If
a particular display is being stored repeatedly, change the
vertical position occasionally to use other portions of t he
display area.

3 . Do no t leave a sto red disp lay o n the scree n when it is
no longer needed.

4. Operate the instrument in the non-store mode unless
storage is required .

Vertical Mode

Left and Right Mode. When the LEFT or RIGHT button
of the VERT MODE switch is pressed, only the signa I from
the plug-in unit in the selected cernpartment is displayed.

Alternate Mode. The ALT position of the VERT MODE
switch produces a display which alternates between the
plug-in units in the left vertical and right vertical oompart­
ments with each sweep of the CRT. Although the ALT
mode can be used at all sweep rates, the CHOP mode
provides a more satisfactory display at sweep rates below
about 20 milliseconds/division. At these slower sweep rates,
alternate-mode switching becomes visually perceptible.

NDTE

This instrument will not operate in the ALT mode if
the horizontal plug-in unit is not operated in the
time-base mode.

The TR IG SOU RCE sw itch allows selection of the
t riggering fo r an alternate display. When th is sw itch is set to
the VERT MODE posit ion, each sweep is triggered by the
signal being d isp layed on th e CRT. This p rovides a stabie
display of two unre lated signa is, bu t does not ind icat e the
time relati o nsh ip between the sign ais. In either the LEFT or
RIGHT positions of th e TRIG SOURCE sw itch , the two
signa ls ar e d isp layed showing t rue t ime relat io nshi p.
However, if t h e signa ls ar e not t ime-related, the display
f rom the plug-i n un it wh ich is not pr ovidi ng a t rigger signal
wi ll appea r unstable o n t he CR T .

®
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Chopped Mode. The CHOP position of the VERT MODE
;witch produces a display which is electronically switched
Jetween channels at a one-megahertz rate. In general, the
:HOP mode provides the best display at sweep rates lower
than about 20 milliseconds/division, or whenever dual-trace
single-shot phenomena are to be displayed. At faster sweep
rates, the chopped switching becomes apparent and may
interfere with the display.

Correct internal triggering for the CHOP mode can be
obtained in any of the three positions of the TR IG
SOURCE switch. When the TRIG SOURCE switch is set to
VERT MODE, the internal trigger signals from the vertical
plug -in units are algebraically added and the time-base unit
is triggered from the resultant signa!. Use of the LEFT or
R IGHT trigger-source positions triggers the time-base unit
on the internal trigger signal from the selected vertical unit
only. This allows two time-related signals to be displayed
showing true time relationship. However, if the signals are
not time-related, the display from the channel which is not
providing the trigger signa I will appear unstable. The CHOP
mode can be used to compare two single-shot, transient, or
random signals which occur within the time interval
determined by the time-base unit (ten times selected sweep
rate). To provide correct triggering, the display which
provides the trigger signal must precede the second display
in time. Since the signals show true time relationship,
time-difference measurements can be made from the
display.

Aigebraic Addition. The ADD postnon of the VERT
MODE switch can be used to display the sum or difference
of two signais, for cornrnon-mode rejection to remove an
undersired signal, or for DC offset (applvinq a DC voltage
to one channel to offset the DC component of a signaion
the other channel). The common-mode rejection ratio
between the vertical plug-in compartments of the 7613 is
greater than 20: 1 at 50 megahertz. The rejection ratio
increases to 100: 1 at DC.

The overall deflection factor on the CRT in the ADD
mode is the resultant of the algebraic addition of the signals
from the two vertical plug-in units. It is difficult to
determine the voltage amplitude of the resultant display
unless the amplitude of the signal applied to one of the
plug-in units is known. This is particularly true when the
vertical units are set to different deflection factors, since it
is not obvious which portion of the display is a result of the
signal applied to either plug-in unit. Also, the polaritv and
repetition rate of the applied signa Is enters into the
calculation .

@
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The following general precautions should be observed to
provide the best display when using the ADD mode:

1. Do not exceed the input voltage rating of the plug-in
units.

2. Do not apply large signals to the plug-in inputs. A
good rule to follow is not to apply a signal which exceeds
an equivalent of about eight times the vertical deflection
factors. For example, with a vertical deflection factor of
0.5 volt/division, the voltage applied to that plug-in unit
should not exceed 4 volts. Larger voltages may result in a
distorted display.

3. To ensure the greatest dynamic range in the ADD
mode, set the position controls of the plug-in units to a
setting which would result in a mld-screen display if viewed
in the LEFT or RIGHT positions of the VERT MODE
switch.

4. For similar response trom each channel, set the
plug-in units for the same input coupling.

Trigger Souree

The TRIG SOURCE switch allows selection of the
internal trigger signal for the time-base unit. For most
applications, this switch can be set to the VE RT MODE
position. This position is the most convenient, since the
internal trigger signa I is automatically switched as the
VERT MODE switch is changed, or as the display is
electronically switched between the left vertical and right
vertical plug-in units in the ALT position of the VERT
MODE switch. It also provides a usabie trigger signa I in the
ADD or CHOP positions of the VERT MODE switch, since
the internal trigger signal in these modes is the alqebraic
sum of the signals applied to the vertical plug-in units.
Therefore, the VERT MODE position ensures that the
time-base unit receives a trigger signal regardless of the
VERT MODE switch setting, without the need to change
the trigger souree selection.

If correct triggering for the desired display is not
obtained in the VERT MODE position, the LEFT or
R IGHT positions can be used to obtain the trigger signal
from either the left vertical or right vertical plug-in unit.
The internal trigger signal is obtained trom the selected
vertical compartment, whether the plug-in unit in that
compartment is selected for display on the CRT or not. If
the internal trigger signal is obtained from one of the
vertical units, but the other vertical unit is selected for
display, the internal trigger signal must be time-relatèd to
the displayed signal in order to obtain a triggered (stable)
display.
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x-v Operation

Fo r some appl ications , it is desi rabie to d isplay one signal
versus another (X-Y ) rat her than aga inst time (internal
sweep) . The flexibility of the plug-in units ava ilable for use
with the 7613 provides a means for applying an external
signal to the horizontal deflection svstern for this type of
display. Some of the 7B-series t ime -base units can be
operated as amplifiers in addition to their normal use as
time-base generators. This feature allows an external signal
to provide the horizontal def lection on the CRT. For most
of the time-base units with the amplifier funct ion, the X
(horizontal) signal ca n be connected either to an external
inp ut connector on the time-base uni t or it can be rout ed to
the t ime-base uni t through t he int ern a l t rigger ing system
(see time-base instruction manual fo r details). If the latter
method is used, the TR IG SOURCE switch must be set so
that the X (hor izontal ) signal is obtained from one of the
vertical un its and the Y (vertical) signa I is obtained from
the other vertical unit. The advantages of using the internal
trigger system to provide the X signa I are that the
attenuator switch of the amplifier unit providing the
horizontal signal determines the horizontal deflection
factor to allow full -range operation. The plug-in uni ts do
not have to be moved between compartments when X-V
operation is desi red .

Another method of obtain ing an X-V display is to install
an ampl ifier plug-in unit in one of the horizontal plug-in
compartments (check amplifier unit gain as given in the
plug- in inst ruct io n manual to obtain calibrated ho rizonta l
deflection factors). This method provides the best X-V
display, particularly if two identical amplifier units are
used, since both the X and Yinput systems will have the
same delay time, gain character istics , input coupling, etc.
For further info rm at ion on obta in ing X-V displays , see the
plug-in unit manuals. Also, the reference books listed unde r
Applications provide information on X-V measurements
and interpret ing the resultant lissajous displays.

Intensity Modulation

Intensity (Z-axis) modulation can be used to relate a
third item of electrical phenomena to the vertical (Y-axis)
and the horizontal (X-axis) coordinates without affecting
the waveshape of the displayed signa l. The Z-ax is
modulating signal app lied to the CRT circuit changes the
intensit y of the displayed waveform to provide th is type of
d isplay. "Gray scale" int ensity modulation can be obtained
by applying signals which do not completely blank the
display . Large amplitude signals of the correct polarity will
complete ly blank the d isplay ; the sharpest d isplay is
provided by signals wit h a fast rise an d fall . The vol t age
amplit ud e required for visible trace m odulat ion depends
upon th e setti ng of t he INTENSITY co ntrol . A two-volt
peak-to-peak signal will completel y blan k the display even
at maxim um intensity levels . Lower amplit ude signa ls can
be used to only change t he t race brightness rather t han
complete ly blank the d isplay . Negative-going modulating
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signals increase the display intensity and positive-qoinq
modulating signals decrease the display int ensit y . Useful
input frequency range is DC to 10 megahertz (input voltage
derating necessary above two megahertz). The maximum
input voltage should be limited to 10 volts (DC plus peak
AC).

Time markers applied to the EXT Z AXIS input
connector provide a direct time reference on the display.
With uncalibrated horizontal sweep or external horizontal
mode operation, the time markers provide a means of
reading t ime directly from the display. However, if the
markers are not t ime-related t o the d isplayed waveform, a
single-sweep display should be used (tor int ern a l sweep
only) to provide a stabie display.

Raster Display

A raster-type display can be used to effectively increase
the apparent sweep length. For th is type of display, the
trace is deflected both vertically and horizontally by
sawtooth signa Is. This is accompl ished in the 7613 by
insta lling a 7B-series time-base unit in one of the vertical
plug-in compartments. Normally, the time-base unit in the
vertical cernpartment should be set to a slower sweep rate
than the time-base unit in the horizontal compartment; the
number of horizontal traces in the raster depends upon the
ratio between the two sweep rates. Information can be
displayed on the raster using several different methods. In
the ADD position of the VERT MODE switch, the signal
from an amplifier unit can be algebraically added to the
vertical deflection. With th is method, the vertical signal
amplitude on the CRT should not exceed the distance
between the horizontal lines of the raster. Another method
of displaying information on the raster is to use the EXT Z
AXIS input to provide intensity modulation of the display.
This type of raster display could be used to provide a
television-type d isplay. Complete informat io n on operation
using the Z-axis featu re is given under Intensity
Modulation .

To provide a stabie raster d isplay, both time-base units
must be correctly triggered. Interna l triggering is not
provided for the time-base units when they are in the
vertical compartments; external tr iggering must be used.
Also, blanking is not provided from the time-base units
when they are inst alled in a vertical compartment. To blank
out the retrace portion from the ti m e-base unit in the
vertical compartment, specia l connections must be made
from this time-base unit to the blanking network of the
7613. If t hi s mode of epe ration is des irabie , contact your
local TEKTRON IX Field Office or representa t ive for
spe cific inf or m at ion on obtain ing blanking w ith the specific
time-base unit being used in the vert ical compartment.

®
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Calibrator

General. The internal calibrator of the 7613 provides a
ionvenient signal souree for checking basic vertical gain and
«ir adjusting probe compensation as described in the probe
instruction manual. In addition, the calibrator can be used
as a convenient signal sou ree for application to external
equipment.

Voltage. The calibrator provides accurate output voltages
of 40 millivolts, 0.4 volt, and 4 volts at the three
front-panel pin-jack connectors into high-impedance loads.
Output resistance is approximately 50 ohms at the 40 mV
and 0.4 V pin jacks and approximately 450 ohms at the 4 V
pin jack.

Current. A 40-milliampere, one-kilohertz output current
is provided when the optienat current-Ioop accessory
(TEKTRONIX Part No. 012-0259-00) is connected
between the 4 V pin jack and ground. This output can be
used to check and calibrate current-measuring probe
systems.

Waveshape. The square-wave output signa I of the
calibrator can be used as a reference waveshape when
checking or adjusting the compensation of passive,
high-resistance probes. Since the square-wave output from
the calibrator has a flat top, any distortion in the displayed
waveform is due to the probe compensation. DC voltage
output is also available by changing a jumper on the
calibrator board; see Fig. 1-5.

Signals Out

Vertical Signa!. The VERT SIG OUT connector provides
a sample of the vertical deflection signa!. The sou ree of the
output signa I is determined by the TRIG SOURCE switch.

Fig. '-5. Locations of adjustment and jumper on Calibrator circuit
board.

Operating Instructions-7613/R7613 Operators

The souree will follow the setting of the TR IG SOU RCE
switch. When the TRIG SOURCE is in the VERT MODE
the output will follow the VERTICAL MODE switch. In
the CHOP mode the signa Is are added. The output signals
are LEFT, ALT, ADD, and R IGHT. The output signal into
50 ohms is about 25 millivolts/division of the vertical signal
displayed on systems CRT. The output signal into 1
megohm is about 0.5 volts/division of the vertical signal
displayed on the systems CRT.

+ Gate. The + GATE connector provides a sweep gate
signa I that is generated by the time base plug-in unit. The
gate selector switch provides three gates MAl N,
AUXILIARY, and DELAY. The duration of the gate pulse
is determined by the respective sweep. Auxiliary and Delay
gates can only be produced by dual sweep time-base plug-in
units. The amplitude of the gate signal is about 50 millivolts
into 50 ohms or 10 volts into 1 megohm.

+ Sawtooth. The SAWTOOTH connector provides a
positive going sample of the sawtooth from the time base
unit in the horizontal compartment. The rate of rise of the
sawtooth signa I is about 50 millivolts/unit of time into 50
ohms or 1 volt/unit of time into 1 megohm. Unit of time is
determined by the time/division switch of the horizontal
plug-in unit.

Applications

The 7613 Oscilloscope and its associated plug-in units
provide a very flexible measurement system. The
capabilities of the overall system depend mainly upon the
plug-in units that are chosen for use with this instrument.
Specific applications for the individual plug-in units are
described in the plug-in manuals. The overall system can
also be used for many applications which are not described
in detail either in this manual or in the manuals for the
individual plug-in units. Contact your local TEKTRON IX
Field Office or representative for assistance in making
specific measurements with this instrument.

The following books describe oscilloscope measurement
techniques which can be adapted for use with this
instrument.

John D. Lenk, "Handbook of Oscilloscopes, Theory, and
Application", Prentice-Hall Inc., Englewood Cliffs, New
Jersey, 1968.

J. Czech, "Oscilloscope Measuring Techniques",
Springer-Verlag, New Vork, 1965.

J. F. Golding, "Measuring Oscilloscopes", Transatlantic
Arts, Inc., 1971.

Charles H. Roth Jr., "Use of the Oscilloscope", A
Programmed Text, Prentice-Hall Inc., Englewood Cliffs,
New Jersey, 1970.
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SPECIFICATIONS

Information given in this manual appl ies to the R7613
Oscilloscope also, unless otherwise indicated. The R7613 is
electrically identical to the 7613, but is adapted for
mounting in a standard 19-inch rack. Rackmounting
instructions and a dimensional drawing for the R7613 are
given in Sect ion 3.

This instrument will meet the following electrical
specifications after complete calibration as given in Section
3 of the Service manual. The Operating Checkout
procedure which is given in Section 1 provides a convenient
method of checking instrument performance without
making interna l checks or adjustments. The following

electrical cha racte ristics app ly over an ambient temperature
range of O°C to +50°C, except as otherwise indicated.
Warmup t ime for given accuracy is 20 minutes.

NOTE

Manv of the measurement capabilities of th is
instrument are determined bv the choice of plug-in
units. The fol/owing characteristics epplv to the 7613
Oscil/oscope ontv, See the System Specification at
the end of this section for specifications of the
complete system.

TABLE 2-1

VERTICAL DEFLECTION SYSTEM

Characteristic Performance Requirements Supplemental Information

Deflection Factor Compatible with all 7000-series plug-in
units.

Between Compartments Within 1%.

Low Frequency Linearity 0 .1 division or less compression or
expansion of a center-screen 2 division
signaI when positioned anywhere
vertically within the graticule area.

Bandwidth See System Specifications for 7600-series
instruments.

Step Response Risetime See System Specifica tions for 7600-series
instruments.

lsolation Between Vertical At least 100: 1 from DC to 100 MHz.
Compartments

Delay Line Permits viewing leading edge of trigger
signal.

Chopped Mode

Repetition Rate 1 MHz with in 20%.

Time Segment From Each 0.4 to 0.6 us.
Compartment

Difference In Delay Between 0.5 ns or less.
Vert ical Compartments
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TABLE 2-' (cant)

TRIGGERING

Characteristic Performance Requirements Supplemental Information

Vertical Display Modes LEFT: Left vertical unit only. Selected by VERT MODE switch .
ALT: Dual trace, alternate between
vertical units.
ADD: Added algebraically.
CHOP: Dual trace, chopped between
vertical units.
RIGHT : Right vertical unit only.

Trigger Souree LEFT VERT: From left vertical only. Selected by TRIGGER SOURCE
VERT MODE: Determined by vertical switch.
mode switch.
RIGHT VERT: From right vertical only.

HORIZONTAL DEFLECTION SYSTEM

Characteristic Performance Requirements Supplemental Information

Fastest Calibrated Sweep Rate 5 ns/division.

Deflection Factor Compatible with all 7000-series plug-in
units.

Low Frequency Linearity 0.1 division or less compression or
expansion of a center-screen 2 division
signal when positioned anywhere
hor izontally within the graticule area.

Phase Shift Between The Vertical Less than 2° from DC to 35 kHz.
and Horizontal Amplifiers

Frequency Response Bandwidth At least 2 MHz.
(8 division Reference)

CALIBRATOR

Characteristic Performance Requirements Supplemental Information

Waveshape Positive-going squarewave or DC (DC
voltage selected by internal jumper).

Voltage Output Range 40 mV, 0.4 V, and 4 V. Into 1 MSl load.

Voltage Output Accu racy

+15°C to +35°C Within 1%.

O°C to +50°C Within 2%.

Current Output 40 mA.

Current Output Accuracy

+15°C to +35°C Within 2%. With optiona l current loop accessory
(0 12-0259-00 ) connected between 4 V

O°C to +50° C With in 3%. pin jack and ground pin jack.

I
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TABLE 2·' (cant)

CAU BRATOR (cont)

Specifications-7613/R7613 Operators

Characteristic Performance Requ irements Supplemental Information

Repetition Rate Approximately 1 kHz.

Output Resistance

40 mV and 0.4 V Approximately 50 n.

4V Approximately 450 n.

EXTERNAL Z AXIS INPUT

Characteristic Performance Requirements Supplemental Information

Sensitivity 2 V peak to peak provides useful intensity
modulation over full intensity range.

Useful Input Voltage Versus 2 V peak to peak, DC to 2 MHz ; reducing
Frequency to 0.4 V peak to peak at 10 MHz.

Polarity of Operation Positive-going signa I decreases intensity.

Maximum Input Voltage 10 V (DC to peak AC).

Input Resistance Approximately 500 n.

OUTPUTS

Characteristic Performance Requirements Supplemental Info rmation

Camera Power (P1041 at CRT
Bezel)

Pin 1 - +15 V

Pin 3 - single sweep reset

Pin 5 - ground

CHARACTER GENERATOR

Characteristic Performance Requirements Supplemental Informati on

Character Size Adjustable

Modes of Operation Free-run independent of sweep Selected by internal Readout mode

switch.

Triggered after sweep

DISPLAY (CRT) and OPTIONS

Characteristic Performance Requirements Supplemental Information

Cathode Ray Tube Type T 7420

Graticule

Type Internal and illuminated.

Area 8 X 10 division .

Standard Divis ion Size 1 div ision equals 0.9 cm .
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TA BLE 2-1 {cant}

DISPLAV (CRT) and OPT IONS

Character ist ic

Phosphor

Standard

Beam Finder

Stored Writing Speed
(with 15 sec view time)

Sto rage V iew Time
Versus

Sto red Writing Speed

(Using MAX PERSISTE NCE )
wi th displ ay stored at :

5 Div/,us
1 Div/,us

Performance Requ irements

P31

At least 5 Div /,us

At least 15 sec
A t least 60 sec

POWER SOURCE

Supp lemental Information

Limits display to within graticul e area
when BEAM FI ND ER switch is
actuated.

It is necessary to use th e STO RED
INTENSITV (Sto rage voltag e level)
control to trade-off Writing Speed and
View Time.

Th e SAVE mode and inc reased SAVE
TI M E sett ings (reduce view intensit y)
extend th ese view times.

Characteristic Performance Requirements Supplemental Information

Line Vo ltage Ranges

110 V nom inal 100 V ±10%.

110V ±10 %.

120 V ±10%.

220 V nom inal 200 V ±10%.

220 V ±10%.

240 V ±10%.

Line Frequency 50 to 60 Hz.

Max imum Power Consumption 7613170 W, 1.9 A .
(115 V AC; 60 Hz) R7613 180 W, 2 A.

Fuse Data

110 V Iine (F1000 ) 3.2 A slow blow.

220 V line (F1000) 1.6 A slow blow.

+130 V Supply (F855) 0. 15 A fast blow .
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TABLE 2-1 {cant }

SIGNALS OUT

Specif ications-7613JR7613 Operators

Characterist ic Performance Requi rements Supplemental I nformation

VE RT SIG OUT See Systems Specif icat ions for
7600 -series instruments.

Vert ical Signals LEFT, RIGHT, and VERT MODE Selected by T RIG SOURCE switch.

Gain

Into 50 D 25 mVJdiv ision

Into 1 MD 0.5 V/division

±20% system CRT to VERT SIG OUT.

Riset ime (Into 50 D) 5 ns or less.

Abe rrations

Center ing ±1 division svstern CRT to VE RT SIG
OUT. (1.5 V into 1 MD or 75 mV int o
50 D. )

Output Resistance 950 D within 2%.

+GATE OUT

Gate Signals MAIN , AUXILIARY, and DELAY. Selected by Gate Selector switch .

Output

Into 50 D 0.5 V within 10%.

Into 1 MD 10 V wi thin 10%.

Risetime (Into 50 D ) 20 ns or less.

Outpu t Resistance 950 D within 2%.

+SAWTOOTH OUT

Output

Into 50 D 50 mV /unit time' within 15%.

Into 1 MD 1 V/ unit t ime' w ithin 10%.

Output Resistance 950 D with in 2%.

1 Referenced to Time/Div setting.
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TABLE 2·2

ENVI RONMENTAL

TABLE 2-3

PHYSICAL

Temperatu re Range

This instrument wil/ meet the electrical characteristics
given in the Performance Requirement column of
the Specifications over the fol/owing environmental
limits.

Characteristic

Operating

Non-operating

Altitude

Operat ing

Non-operat ing

Electro-magnetic
Interference (EMI)
as tested in MIL-I­
6181 D (when equip­
ped w ith option 3
on ly)

Radiated inter­
ference

Conducted
interf erence

T ransportation
(packaged inst ru­
ment , without
plug -ins)

2-6

Inform ation

Na TE

15,000 ft.

Test limit 50,000 ft .

Interference radiated from the
instr ument under test w ith in the
given li m it s from 150 kilohertz to
1000 megahertz.

Interference conducted out of the
instrument under test through the
powe r cord w ithin the given lim its
from 150 kilohertz to 25
megahertz.

Qualifies under National Safe
T ransit Committee test procedu re
1A , Category 11 .

Characteristic Information

Ventilation Safe ope rating temperature
maintained by Forced Air cooling.
Automatic resetting thermal cutout
protects i nstru me nt from
overheating .

Finish Anodized aluminum front panel.
Painted cabinet.

7613 Overall Dimen-
sions (measured at
maximum points)

Height 12.0 in (30.4 cm).

Width 8.7 in (23 .0 cm ).

Length 23.7 in (60.2 cm).

Net Weight 30 Ib (13.6 kg).
(instrument only)

R7613 Overall Dimen-
sions (measured at
maximum points)

Height 5.25 in (13.4 cm).

Width 19.0 in (48.5 cm).

Length 21 .5 in (62.0 cm).

Net Weight 30 Ib ,(13 .6 kg).
(instrument only)

STANDARD ACCESSOR IES

Standard accessories suppl ied with the 7613 are given in
the Mechanical Parts L ist, in the Service manual. For

optional accessor ies avai lable for use with this instrument,

see the Tektronix, Inc., catalog.

REV . B, AUG . 1977
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TABLE 2-4

7600-SERIES SYSTEM SPECIFICATIONS

Vertical System

Amplifier Accuracy

Plug-In EXT CAL INT CAL INT CAL SIG OUT

Unit Probe BW T r o to 50°C 15 to 35°C o to 50°C BW Tr

7A 11 Integral 100 MHz 3.5 ns 2% 3% 4% 60 MHz 5.9 ns

None 2% 3% 4% 55 MHz 6.4 ns
7A 12 85 MHz 4.2 ns

P6053 3% 4% 5% 55 MHz 6.4 ns

None 1.5% 2.5% 3.5% 55 MHz 6.4 ns
7A 13 80 MHz 4.4 ns

P6055 1.5% 2.5% 3.5% 45 MHz 7.8 ns

P6021 50 MHz 7 .0 ns 2% 3% 4% 40 MHz 8.8 ns
7A 14

P6022 85 MHz 4.2 ns 2% 3% 4% 50 MHz 7.0 ns

None 3% 4% 5% 50 MHz 7.0 ns
7A15A 65 MHz 5.4 ns

P6053 3% 4% 5% 50 MHz 7.0 ns

None 2% 3% 4% 60 MHz 5.9 ns
7A 16 100 MHz 3.5 ns

P6053 3% 4% 5% 60 MHz 5.9 ns

7An None 100 MHz 3.5 ns 15 MHz 24 ns

None 2% 3% 4% 50 MHz 7.0 ns
7A 18 70 MHz 5.0 ns

P6053 3% 4% 5% 50 MHz 7.0 ns

None
4% 65 MHz 5.4 ns2% 3%

or P6051
3.2 ns7A19 100 MHz

P6056/
3% 4% 5% 65 MHz 5.4 ns

P6057

None or 1.0 MHz 350 ns 1.0 MHz 350 ns
7A22 2% 3% 4%

Any ±10% ±9% ±10% ±9%

8andwidth and Risetime measured from 0° to +50°C .
The bandwidth of a vertical plug-in used in t he hor izont al
compart ment is 2 MH z except fo r th e 7A22 which has a
bandwidth of 850 kH z. The X-V phase shift between 2
similar units is 2° at 35 kHz.

TABLE 2-5

TIME BASE PLUG -INS

Max
Time Performance Sweep Triggering
Base Feature Rate Freq Range

7850 Oelayed Sweep & 5 ns/div OC to 100 MHz

Ext A mplif ier

7B51 Delaying Sweep 5 ns/div DC to 100 MHz

7852 Oelayed & Mixed 5 ns/div DC to 100 MHz

Sweeps

7853N Oelayed & Mixed 5 ns/div OC to 100 MHz

Sweeps

7870 Oelayed Sweeps & 5 ns/div OC to 200 MHz

Ext Ampl if ier

7B71 Delay ing Sweep 5 ns/div OC to 200 MHz

7B92 Display Switching 5 ns/div DC to 250 MH z

REV. C, A U G. 1977

TABLE 2-6

SPECIAL PURPOSE and SAMPLING PLUG -INS

Plug-In Performance Feature

7CT1N Low Power Semiconductor Curve Tracer

70 13 Measures: Temperatur e, Voltage, Current ,

and Resist ance

701 4 Oirect ly Gated Counter to 525 M Hz

7L12 1 MHz to 1.8 GH z Spectrum A nalyzer

7M 11 High Quality Dual Delay Line

7S11 Accepts Plug-In Sampling Heads

7S12 TOR and Sampling Applications

7T11 Random or Sequential; Equivalent or

Real-Time Sampl ing

For more comp lete specif ications on plug -in units for the
7600-Series Osci lloscope System , refer t o the TEKTRONIX

Catalog.
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RACKMOUNTING INSTRUCTIONS

Introduction

The 7613 Oscilloscope is designed to be insta lied in a
standard 19-inch wide rack. It can be mounted in racks
with Universal, EIA, RETMA, or Western Electric
mounting-hole spacing . The following information provides
complete rackmounting inst ructi o ns for this instrument.

Instrument Dimensions

A dimensional drawing showing the major dimensions of
the R7613 is shown in Fig. 3-6.

Rack Dimensions

Height. At least 5 1/4 inches of vert ical space is required
to mount this inst ru ment in a rack. This allows sufficient
clearance for adjacent inst ruments or panels. Additional
height may be necessary if an oscilloscope camera system is
to be used with th is instrument.

Width. Minimum d imension between the front rails of
the rack is 17 5/8 inches. This allows room on each side of
the inst rument for the slide-out tracks to operate freely ,
permitting the instrument to move in and ou t of the rack .

Depth. Total depth necessary to mount this instrument
in an enelos ' rJ cabinet rack is 24 inches. This allows
sufficient room for air circulation , power cord and signal
connections, and for the necessary mounting ha rdware .

NOTE

If this instrument is mounted in a shallow rack where
the rear mounting brackets must extend behind the
instrument, a maximum of 26 inches clearance
behind the front rails is required.

The rear mounting brackets supplied allow mounting this
instrument in racks which have rear rails spaeed between 14
5/8 and 28 1/2 inches from the front rail. Do not mount
the R7613 in an installati o n where it is not correctly
supported at the rear, as the instrument may be damaged.

Slide-Out Tracks

The slide -out t racks provided with this instrument permit
it to be extended out of the rack for maintenance and
calibration without removing it from the rack. To operate
this inst rument in the extended position, be sure the power
cord and any signal cables are long enough for this purpose.

The slide-out tracks consist of two assemblies ; one for
the left side of the inst rument and one for the right side.
Fig. 3-1 shows the complete slide-out t rac k assembl ies. The
stationary sec tion of each assem bly attaches to the front
and rear rails of the track, and the chassis section is
attached to the instrument. The intermediate section slides
between the stationary and chassis sections to allow the
inst rument to be extended out of the rack .

Automatic
Stop Latch

Rear MountingB,\et

Stop Latch
Hole tor

Stationary
Section

Stationary Section
(Mounted to Rackl

Intermediate Section
(Slides Between Stationary

Section and Chassis Section)

Stop

Stop Latch Hole tor
Chassis Section

Rear Mounting
Bracket
1 each

Flat Bar /
Nut

4 each

I
10-32 PHS

Screw
6 eac h

\
10-32 FHS

Screw
4 each

Automatic
Stop Latch

(rearl

Fig . 3-1 . Left side slideout track assernblies, and smal! hardware components tor mo unting t he sta t ionary secti ons to the rack ra ils.
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The hardware needed to mount the slide-out tracks to
the rack is shown in Fig. 3-1. Since the hardware supplied is
intended to make the tracks compatible with a variety of
cabinet racks and installation methods, not all of it will be
needed for this installation. Use only the hardware that is
required for the mounting method used.

Mounting Procedure

Use the following procedure to install this instrument in
a rack:

1. Select the proper front-rail mounting holes for the
stationary sections using the measurements shown in Fig.
3-2.

2. Mount the front-flanges of the stationary sections to
the front rails of the rack with a bar nut and two pan-head
screws (see Fig. 3-3A).

NDTE

If the rails of the rack are tapped, dril! out these three
holes with a O. 196-inch dril!.

3. Mount the rear of the stationary sections to the rear
rails using the method shown in either Fig. 3-3B or 3-3C. Be
sure the tracks are mounted level.

4. Refer to Fig. 3-4 to install the instrument into the
rack.

5. Follow the procedure given in Fig. 3-5 to adjust the
alignment of the stationary sections.

6 . After the tracks operate smoothly, conneet the power
cord to the power souree and conneet any necessary cables
to the rear panel connectors.

Fig. 3-2 . Vertical mounting position of the left stationary sect ion and location of the thumb screw securing hole. These same dimensions apply
to the right fron t rai l.

(A) Front (B) Re ar -Deep Ra ck Configurati on: (C) Rear-S ha llow Rack Configuration :

Left front
corner of

cabinet rack

Stationary
sec tio n of
slideout

track

äJar .nut
c=J

i BHS
screw

(2)

c=J
Bar
nut

~
screw

(2) Rear
support
bracket Stationary

section of
slideout

track

Rear
support
bracket

BHS~
screw~

(2) ~~:T
(2) /1

Spaeer
bar U ··" ,;,;)

.-_----,

Statio na ry
section of
slid eout

track
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Fig . 3-3. Details for mounting stationary sections.
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7. Push the inst rument all the way int o the rac k and

•

secure it to the front-rail of the rack with the securing
screws and washers shown in Fig. 3-2. If the securing hole is
not tapped , use a "speed-nut" or similar item t o install t he
securing screws.

Removing or Installing the Instrument

After init ial insta llation and ad justment of the slide-out
tracks , the instrument can be removed or insta lied by

Rackmou nt ing Instructions-7613/R7613 Operators

foll owi ng the inst ruc t io ns given in Fig. 3-4. No further
ad justments are requ ired under nor mal cond itions.

Slide-Out Track Lubrication

The special f inish on the slid ing su rfaces of the slide-out
trac ks provides pe rmanent lu bricati o n . However, if the
t racks do not slide smoothl y eve n after proper adjustment,
a th in coat ing of pa raffin can be ru bbed onto the sliding
surfaces for additional lubrication .

TO INSTALL

1. Pull the slideout track inter­
med iate sections out to the
fully extended posit ion .

2. Insert the instrument chassis
sections into the intermediate
sections.

3. Press stop latches and push
instrument toward rack until
the latches snap into their
ho les.

4 . Again press stop latches and
push instrument into rack .

5. Secure the instrument in
p lace with the front-panel
securing screws.

NOTE

If the inst rument does not sl ide
all the way into the rack, loo sen
the screws used to join the
stationary section and rear
mounting bracket. Push the
instrument into the rack and
tighten the screws. '

TO REMOVE

1. Remove t he front-panel secur­
ing screws.

2. Pull the inst rument outward
until the stop latches snap
into the holes.

3 . Press stop latehes and remove
t he inst ru ment .

®

Fig. 3-4. Inst alling and remov ing the instrument.

1. Loosen screws on both sides.

2 . Allow slides to seek proper width.

3. Center inst ru ment .

4 . Re t ighten screws.

F ig. 3-5. Adjust ing t he slide -out tracks for smooth slid ing action.
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MANUAL CHANGE INFORMATION

At Tektronix , we continually strive to keep up with latest electronic developments
by add ing 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 severa l sect ions. Since the change information sheets
are carried in the manual until all changes are permanently entered , same
duplication may occur. If na such change pages appear following th is page , your
manual is correct as pr inted.

SERVICE NOTE

Because of the universal parts procurement problem ,same electrical parts in your
instrument may be different from those described in the Replaceable Electrical Parts
List . The parts used will in na way alter or compromise the performance or reliabil ity
of this instrument. They are instalied 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 chart compares TM 500 prod uct per formance to that of o lde r Tektron ix equipment. Only those
characterist ics whe re sign if icant spec if ication differences occur, are listed . In some cases the new instrument
may not be a total functional replacement. Add itional support instrumentat ion may be needed or a change in
calibration procedure may be necessary.

Comparison of Main Characteristics

DM 501 replaces 7D13

PG 501 rep laces 107 PG 501 - Riset ime less than 3.5 ns into 107 - Riset ime less than 3.0 ns into
50 O. 50 O.

108 PG 501 - 5 V output pu lse; 3.5 ns Riset ime . 108 - 10 V output pulse; 1 ns Risetime.
111 PG 501 - Riset ime less tha n 3.5 ns; 8 ns 111 - Riset ime 0.5 ns; 30 to 250 ns

Pretrigger pu lse delay. Pretr igger Pulse delay.
114 PG 501 - ± 5 V output. 114 - ± 10 V outp ut. Sho rt proof output.
115 PG 501 - Does not have Paired , Burst, Gated , 115 - Paired , Burst, Gated, and Delayed

or Delayed pulse mode; ± 5 V de pulse mode; ± 10 V output.
Offset. Has ± 5 V output. Short-proof output.

PG 502 replaces 107
108 PG 502 - 5 V output 108 - 10 V output.
111 PG 502 - Riset ime less than 1 ns; 10 ns 111 - Riset ime 0.5 ns; 30 to 250 ns

Pretrigger pulse delay. Pretrigger pulse delay.
114 PG 502 - ± 5 V output 114 - ± 10 V output. Short proof output.
115 PG 502 - Does not have Paired , Burst, Gated , 115 - Paired, Burst, Gated, Delayed & Un-

Delayed & Undelayed pulse mode; delayed pu lse mode; ± 10 V output.
Has ± 5 V output. Short-proof output.

2101 PG 502 - Does not have Paired or Delayed 2101 - Paired and [ elayed pu lse; 10 V
pulse. Has ± 5 V output. output.

PG 506 replaces 106 PG 506 - Pos it ive-going trigger output signal 106 - Positive and Negative-going trigger
at least 1 V; High Amplitude out- output signa I, 50 ns and 1 V; High
put, 60 V. Amplitude 0 utput, 100 V.

067-0502-01 PG 506 - Does not have chopped feature. 0502-01 - Comparator output can be alter-
nately chop bed to a reference
voltage.

SG 503 replaces 190,
190A, 190B SG 503 - Ampl it ude range 5 mV to 5.5 V p-p , 190B - Ampli tude range 40 mV to 10 V p-p.

191 SG 503 - Frequency range 250 kHz to 250 MHz. 191 - Frequency range 350 kHz to 100 MHz.
067-0532-01 SG 503 - Frequency range 250 kHz to 250 MHz. 0532-01 - Frequency range 65 MHz to 500 MHz.

TG 501 rep laces 180,
180A TG 501 - Marker outputs, 5 sec to 1 ns . 180A - Marker outputs, 5 sec to 1 us.

Sinewave available at 5, 2, and 1 ns. Sinewave available at 20, 10,
Trigger ou tput - slaved to marker and 2 ns. Tr igger pulses 1, 10,
output from 5 sec through 100 ns. 100 Hz; 1, 10, and 100 kHz.
One time-mark can be generated at a Multiple time-marks can be

I

time. generated simultaneously.
181 TG 501 - Marker outputs, 5 sec to 1 ns. Sine- 181 - Marker outputs, 1, 10, 100, 1000,

wave available at 5, 2, and 1 ns. and 10,000 us , plus 10 ns sinewave.
184 TG 501 - Marker outputs, 5 sec to 1 ns. Sine- 184 - Marker outputs, 5 sec to 2 ns. Sine-

wave available at 5, 2, and 1 ns. wave available at 50, 20, 10, 5,
Tr igger output - slaved to marker and 2 ns. Separate trigger pulses
output from 5 sec th rough 100 ns. of 1 and .1 sec ; 10, 1, and .1 ms;
One time-mark can be generated at 10 and 1 us. Marker amp lifier pro-
a time. vides positive or negative time

marks of 25 V min . Marker
intervals of 1 and .1 sec ; 10, 1,
and .1 ms; 10 and 1 as.

2901 TG 501 - Marker outputs, 5 sec to 1 ns. Sine- 2901 - Marker ou tputs, 5 sec to 0.1 us .
wave available at 5, 2, and 1 ns. Sinewave available to 50, 10,
Tr igger output - slaved to marker and 5 ns. Separate trigger pulses,
output from 5 sec through 100 ns. from 5 sec to 0.1 ps .
One time-mark can be generated at Multiple t ime-marks can be gene-
a time . rated simultaneously.

NOTE: All TM 500 generator outputs are short-proof. All TM 500 plug-in instruments require TM SOO-Series Power Module.
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