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‘General Information
is a general purpose sampling unit with-a DC-to-1030 MMz

plug-in spaces of the mainframe. The front pane! terminol-,

agv is similar to that of conventional oscilioscopas, | o

_The 7514 has two time bases to provide “delaying” and

 SWeep . operation. . The: delayed sweep starts after _the

sweep magnifier. The calibrated ;ielay,replaces_ the “time
~position” control found on most sampling time-ba_se units.:

ncthod that provides - a.means . of- measuring the time
Lztwesn two points on the “normal” {delaying) diszlay. A -

TP the event to be muasured, A second brightencd dot ean - -

| cHAmacTEmieTICS

bandwidth. 1t will operate in any Tektronix 7030 Serics -
sinframe, however, the 7514 requires the two right-hand

‘defayed sweep” operation.: The delayed sweep starts after

= ~‘~.-ﬂie_attenuatibh a;nd_timing.values. BERRR
the selected delay interval, giving the effect ofawiderange . . oL :

-selected delay interval, giving. the effect of a widerange .
Tre 7514 has a two' dottime-interval mezsurement .
52 gositioned to the end of the event by using the Daloy

A he event by 2y ..not. neeesserily | checked in . the Performence Check
TrrEms Mult control.” The time interval between the two I S A W

 “points is the product of the reading on the Delay Time Mult
dial _times the Delaying Sweep Sec/Div setting. o

- - Delay lines in the input signal channels permit display of
- the leading edge of the triggering waveform. The Auto

2aVidiy. -
sensitivity, low tangarnal noise, versatile triggering capabil-

»The characteristics given in the following Table apply over

‘an ambient temperature range from 0°C to +50°C after the

- instrument has been calibrated at +25°C $5°C, Under these
conditions, the 7814 will perform to the requirements given

. in the Performance Check section of this manual. - _

- . ‘The Supplementsl Information. column of the Tehle -

7814, “Cheiretoristics ‘¢ivch in the ‘Supplemental- infor-
h P L ’

- -mation column are not reguirements in themselves and are -

. progedure, e

: ELEC?RRGA@,@WARQ@TE?&ﬁSTB@ ,

L VERTICALGVGTER o . ey

o . mtamtsﬁsﬁcs :

—

T Qe AR Rl e o
s e Gapslemeate) nformaen

feotime

- 350 ps or less, 10% to
.- signal, -

83% of step putse

Ep Aberrations | +2%, —3%, tars) of 5%

*.first 5.ns after step transition; +1%, 1%,
_"total of 2% or fess P-P thereafter, B

or less P within | Check made with Teltronix 284 Putce -
Generator; includes aberrations from the

cndwidtn (~3aB) | BCtodGHzormare.

- Celeuteted from risetimo,

B0 Qwithin 255, BRI O

Slicstion Fagtor 7" v - |
Accura:v e

. Vorighte 'A't'l_e'as't 25:1.

 2mY/Divte 05 VDI, L
... Within £3% (with VARIABLE &t CAL). | -

-| 8steps, 125 séqué,ﬁz:e.; :

s 0o - |-Extends uncalibrated deflection factor to

: én;isgnaI Range

" Razximum Operation

- ' Maximum Overtoad /Y.

2V PP (DC + Pezk AC) withina +2 v 10
-2 V window st any sensitivity. ’

approximately 830 uV/Div.

RER

o Level mads provides 2 bright baseline in the absence of a .
_}'._,tr‘iggering', signal;' Otkar - features " inciuge

Ex o provides edditiongt information zbout the ogcraticn clthe " -5
C;¢Tﬁfte::ed- dot.on the troce canbe positioned 10 the sterg 75

e L

" ities, a brozd range of sweep rates, and crtreadout ofboth . ¢
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_ ELECTRICAL CHARACTERISTICS foon)

o

Storistics=35T .

. HORIZONTAL SYSTEM (cont) -

- Characteristies -

Perferinznce Reauiroments

Suzsloments) ﬂn@mbt:m

- Time Basa Display Modes -

-Delavi'ng Time Base - i

Conventionat dcsmay, marmu*n {ctalel
“time. Left intensificd dot i indieates Tim:

Zero (Multiplier Zero). Right intensifics
dot Jindicates point at- which Dc!c.yc g
Swesp starts. Time between dots is oo

from the ot or the Dal av Time [\, wiktiptic:

dial,’

Delayed Time Base -

Delayed sweep dlsplay starts lmmcmc.tc‘x

at end of delay time. Set by Delay Zero

plus Dalay Time Multiplier. Operates in

:Same manner as "mn after delay® madc

in conventmml ascilloscopss except Tims
Zcu@ is a&yunabﬁe and m:ntmcﬂ

,C“stcgmﬁng

‘ Amphtude Range

External

. Intermal. . 0}

H0mVte2V,fo,
59 m\fszv,rb;.:f_ o

' Rate of rice, 10 mV//uss or faster.

n

A ‘““””“f“ Input {vertieal input sigréa!}.
. iT ool Cu nse, 50 mV/us or favtcr '

input Resistance

519 wuthm 105, AC coupicd.

o ditter

trigger at-externzl input.-

* -Less than 30 g5 vvhen mtemallv tnggared
- from 284 pul ' .

. Less than 40 5 with 50 my, 5 n:. wmt&w o

.~ RORMAL Triggered Mods

_Sinewaves

150 KMz t0 102 [z,

L oPulss

| 10Mzt0 1001z,

‘;‘*‘«Minimum Rise Ratg ———~

10 mV/,us T

E AUTD THIG Mode (Auto baselme when not mgmm)) e ‘j"""“;?"‘"*ff-’“"‘f ST

oo Sinewaves | -

Minimuin Amplitude -

150 kHz to mmr

10mV PP at 103 1Hz (Ext)

Pulse

* Minimum Pulse Width

‘ikHztoim)i\”* 2,

10nsatl PHZ _:‘.': .

Auto baselinz beiow 800 Ha.

"Minimum Rise Rate - - 10 mV/us
e 13
. N
D
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~ Basic
SEQUENTIAL SAMPLING PRINCIPLES

introduction

Sampling provides the means -to display fast-changing
" signals of low amplitude that cannot be displeyed .in any
- -other way. Sampling overcomes the gain-bandpass limita-

tion inherent with conventional amplifiers -and’ osciilo-
scopes. It does so by displaying a real-time ‘signal in
“equivalent” time. Only the inpuy stage of a sampler is
-subjected to the input signal; all subsequent signatl amplifi-
~.cation takes place. through relatively low bandwidth
-ampilifiers, . e . . ’ :

- -Sampling, however, does require repetitive input signals.
Fortunately, most -fractional-nanqseoond risetime signals
{__ delivered directly through 50 ohm cables to a 50 ohm load,
T "They are generally low amplitude . signals, so 50 ohm

attenuators are used when the signal is more than one or

two volts. ’

'-"Tﬁere are three types of sampling:_sequehtial, random,
and real-time, The 7S14 "uses the sequential sampling

... method; this technigue will be discussed in this section of
the manual. :

Equivalent-tima Sequential Sampling

* The sampling system looks at the instantaneous ampli-
tude of a signal during a specific small time period,

cort that. corresponds to the amplitude. The ‘horizontal
position of the.dot represents the equivalent time when tre
-sample was taken. After a dot is displayed for a fixed
- amount of time, the system again looks at the instanta-
@eous amplitude of a different cycle of the input signal.

.

C-\&exist in low - impedance environments; thus they may be

. remembers the amplitude; and displays a single dot on the -

T~ —— - — <r\

A ol e O

“Section 2-7814

... . Each successive look, or sample, is at a slightly later time in

relation to a fixed point of each sampled signal cycle. After
many cycles of the input signal, the sampling system has
‘reconstructed and dispiayed a single facsimile iade up of
many samples, each sample taken in sequence from a
different . cycle of the input  signal; thus, the term
*’sequential sampling”. ;

Because the reconstructed signal is not completed until
long after the first signal cycle has occurred, it is not
displayed in “real” time. The tirne displayed on the crt is
termed ' “equivalent-time”, Such a display is shown. in
Fig. 2-1. The equivalent time between dots is determined
by the time delay between the fixed point on the signal at

"~ which sweep triggering occurs and the point at which the
: sample is taken. The real-time and equivalent-time relation-
_ship is depicted in Fig. 2-2. Since both time references

(triggering and sampling)-are  taken fromn the same cycle of

the signal, the signal repetitions Go not have to be identical

in' amplitude, time duration, and shape. Periodic differences
in individual cycles, however, will show as noise or jitter in
““ne reconstructed display if the shape or amplitude changes

- from cycle to cycle. -

The number of dots per horizontal division in one sweep
is called dot density. Since only one sample is taken from

- any particular inpqt cycle, the time needed to reconstruct a

dispiay’ depends on the dot density and the repetition rate
of the signal. The greater the dot density and the slower the

repetition rate, t-= longer the time to construct the

equivalent-time display.

Sampling systems have maximu'm,signal repetition rates
at which samples can be taken and accurately displayed.

\\ ‘ Equivalent Time
\\ . - Display

-

‘NAnin R
J

-




b H—“ w-ﬁm.wph Spc:inn

Equivalent-time .
Sample Spacing

~.'signals with a repetition rate higher than 30 kHz, the timing
-unit holds off retriggering for a maximum of approximately

" every cycle of a high repetition rate signal; only those

= Last Sampio Takenat

o ~ Fig. 2-2. Real-time and oﬁuivaiont-t_ime relationship, .

(v\\,,'ne primary limit is the time needed for the vertical
"amplifiers to stabilize after a sample has geen taken. For "
35 ps. This means that a sample will not be taken from .

“cycles are sampled that occur after the end of the trigger -
~_holdoff. If the signal is truly repetitive and each cycle is ...

New Sample _

-thisPoint on Weveform - -~ Taken Here

e AN s i

“ The sampled energy is stored in a memory circuit so that
it stays constant between sampies. Each time a new sample
is taken, the memory is refreshed. The amount of sampled
and stored energy represents - the amplitude of the input
signal when that sampie is displayed on the ot

Vertical stages in a sampling oscilloscope include some

Signals below 30 kHz may have considerable repetitive

‘gering and sampling both accur on the samecycle.

'f.;.'\./ertical»Functions i it i

C*:me ‘basic functions as those in -a nonsampling oscillo-

. edge.

sampling oscilloscope (except for the passive 50 ohm.input)
. is done at relatively low frequencies. It is this feature that

-design. . :

brief portions (samples) of the input. This change is not a
. frequency conversion; rather, it is a different way to
represent the input signal. - Lot

“identical, these “missed” cycles are of little significance.

- rate jitter, but the sampling oscilloscope can still give a.
sample of each cycle without display jitter because trig- .

The sampling oscilluscope’s vertical stages perform the

<ope: i.e_, signal amplification .and attenuation. Vertical
. signa! delay is also used to permit viewing a signal’s leading

AUl the amplification and ‘signal nrocessing in the

makes the sampling oscilloscqpe unique in performance and

( Sampling bsgins with the input si§na’l being dian:jed to
& - stored, long duration, low frequency voltages consisting of

~ Sampling Gate, Blow-by Compensation, Preamylifier,
Memory Gats, Memory Amplifier and Feedback, and
Memory Gating Generator.. Cireuit descriptions for these
stages - appear in Section 5. In summary, stage purposes
are: Sampling Gate- samples ‘Hrief -portions of the input
signal; Blow-by Compensation nullifies unwanted signal

coupling; Preamplifier and Memory Amplifier and Feed- . .

back -keep the Sampling Gate output and Memory constant
between samples, making the Sampling Gate output progor-
tional to its input; the Memory Gate passes the sampled
signal to the Memory; and the Memory Gating Generator
turns on the two gates,

An important part of the sampling process is a sampling
loop. This toop provides in-phase feedback of the sampled
and rhemory energy to the Sampling Gate output. The

-+ feedback forms a null-seeking servo loop that attempts to

- make a zero difference between the Sampling Gate input .
. and output. I

When' the gain of the feedback loop is unity, it
compensates for the attenuation across the Sampling Gate.
In this case, the feedback voltage equals the value of the
sampled input signal voltage. When the loop gain is less than
unity, the feedback voltage is less than necessary to
equalize the voitage across the gate. The Memory output
and feedback- will then approach the signal asymptotically

" after several samples have been taken. The Memory output

®

not found in_a nonsampling oscilloscope;:-such-as g -




Fiiei. . SYSTEMtO track the.input signal as closely as possible.

Basic Sequential Sampling Principles—7S14
is effectively a moving average of several preceding samples. - . . When the mcmory gate is open, it passes the sampled -
When the loop gain is greater than unity, the feedback - signal and charges a capacitor in the memory gate output.
voltage is greater than the Sampling Gate input signal. The -~ This stored charge remains essentially constant until an-
resulting crt display of a step signal input will alternately other sample is taken. The memory output is not reset to
overshoot and undershoot for a few samples. For the least zero after a given sample, but is held at the level of the
display distortion, the loop gain must be unity, allowing the - previous sample by the feedback signal.

In the memory gate output there is a LO NOISE control
that reduces *e random noise seen at'high sensitivities. The
. . . . “function of this contro! is known as “smoothing,” in that it

A uop gain of less than' unity can be useful, if the - smoothes or averages several consecutive samples. A check

- resulting condition is understood and the system is oper-- =~ for whgther smoching .is producing - any distort.ion is
. ated properly. Random noise in the display is reduced when accomplished by increasing the number of dots in the
loop- gain ‘is less than unity, ‘since several. consecutive display with the SCAN control and obse;vmg whether there
samples are averaged. The averaging, however, will slow the s any significant change mqthewaveform .
#o-ee TisEtiMe of an abrupt step signal depending-on-the number “T T .

- of dots in the step transition and how much less than unity Fig. 2-3 shows the usual effects of smoothing for two
the’ loop gain may  be. Averaging will also "reduce the different sampling densities {sampling density or dot
amplitude of a sine wave if there are not enough dots per density is the number of samples or dots per horizontal

.., cycle. a : e division).. _ :

(\/\. ,
. Unity Loop
‘Gain .
- . {Normal) ) ”___.. - s cedccecogea
: R It P
'O. ) . -.‘,---
0”' » -~
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o" ".
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Fig. 2-3. Equivalent-time display with ana .:ithout smoathing for two different sampling densities.
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Basic Sequential Sampling 5rineibles_—78‘_|4

.- The signal out of the mehory gate gets amplified by the
memory "circuit. Each change in voltage at the memory

output is astep change proportional in amplitude to a step
. at the input to the preamplifier. ’

On sampling systems having two input channels, such as ™+
the 7514, there are two sets of sampling-loop circuits. The
-output. from each of the memories is fed to a channel -
switching multivibrator that selects which output each dot
: répresents, so that either channel can be displayed, or'so
that both channels can be . displayed, as. two traces, by
. -alternating outputs with each successive dot, ' ’

| r‘l'j;a%Horizontal Functions

The Horizontal system provides deflection voltage for
the crt display and simultaneously controls the time at.
which the vertical system samples the input signal. - The

o C:ystem uses (1) a 1 GHz trigger circuit, (2) twc fast ramps

5. for either Délaying sweep or Delayed sweep operation, (3) a
combination scan ramp and staircase generator to provide
horizontal deflection and a comparison level for the fast -
ramps, (4) two intensified positionable dots to provide an
accurate dial read-out for time Measurements and  (5) a
delay generator to provide strobe drive to the two vertical

~ channels so that the signal at one input channel may be

:~sampled -consistently earlier than

“~with the signal at the other input.

. The sampling oscilloscopes’s _horizontal sweep is pro-
duced by a staircase voltage that advances one step each
time a sample is taken. One cycle of the input signal causes
‘the trigger circuit to initiate one cycle of the sampling -
process and produce one dot for the display. " ’

The sampling cycle starts when the trigger circuit
recognizes a point in a cycle of the triggering signal and
“nclamps the fast ramp generator. The fast ramp generator
. -Lazp;i_u_ges a linear rundown voltage that is compared to the
lo;/mjy changing staircase voltage. The resulting pulse that-
ccurs the instant the fast ramp voltage level equals the
" staircase voltage level is sent to the vertical circuit via the
" Delta Delay Generator as a strobe drive pulse. From there’

the strobe also goes to- the Scan Ramp and Staircase
’ ’Gengrator as a staircase-advance pulse.

The staircase generator advances one step just after the
sampiing circuit takes a sample of the input signal. The
-sampling memory output is applied to the vertical amplifier
-and the staircase output level is applied to the horizontal
-deflection system of the oscilloscope. As soon as the sample
has been taken, a dot is displayed on-the crt screen at a
vertical position proportional to the input signal voltage
level at the instant it was sampled. The dot then remains -
stationary on the screen until another sample is taken.

2-4

- triggering point. Each time a sample is taken, the crt is

. ~~-v¥~w~““'d§rectly‘from'the 2nd dot positioning’

 ative. Ask for concept book number 062-1172-00. -
Glossary of Sampling Terms

. later than, or coincident ' )

* help avoid confusion.
Display Window—The particular time inter
Dot—-A displa?ed Spot indicating the hdrizon

Dot Density—The ndmbe( of dots per ho

Each subsequent recognized tr,igge'ring signalcycle ini-

' tiates the same sequence of events, But since the ‘staircase

voltage moves down cne step each time, the fast ramp has
to run slightly farther each time before acomparison pulse-
is produced. In this way the sampling event is delayed by
successively longer intervals and the samples are taken
successively fater along the waveform with respect to the -

blanked ‘momentarily while the

dot.on the crt moves
horizontally by one increment. o :

‘The 7514 contains a.“two-dot circuit” that provides two
bright dots for each trace. With the two dot circuit it is .
passible to position the dots to two specific points in the
waveform and measure the time interval between the points_

g control. S

sarsomti ot

Recommended Reading

" Sampling concepts and key circuits ‘used in Tektronix :
sampling oscilloscopes are given the TEKTRONIX “Sam-
pling Oscilloscope Circuits” concept book. This boak t1ay
be ordered from any Tektronix Field office or. represent-

There are many terms used_in the discussion of sampling-~~
systems whose ' definitions may not be universal. The
following terms, used in this manual, have been compiled to

Blow-by—A display aberration resulting from signal-inducea

displacement current throu

gh all capacitance shunting
the Sampling Gate. :

St

val represented

within the horizontal} limits of the graticule.

tal and vertical '
_coordinates of a particular sample. ' o

rizontal division in
. any one scan. . - ' -

Equivélent Time—The time scale represented in the display

‘of a sampline oscilloscope o

perating in the equivalent-
time sampling mode. E oo

. Equivalent—time Sampling—A sampling process in which a

least one repetitive signal event is required for each .
sample taken. The time required for display construction’
is thus greater than the time represented in the display.

@A.
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Fast Ramp or Slewing Ramp~A linear ramp which acts
with a slower. staircase, ramp, or other changing voltage
to cause slewing, »

-Feedback—The effective intersample attenuation in the
- signal path between Memory output and Sampling Gate

output in a sampling loop.

Forward Gain—-T'hve effectivergain-between the Sampling_ .

Gate output and Memory output in a sampling loop.

Loop Gain—The product of sampling efficiencv, forward

gain is normally unity except in a smoothed display
where it may be less than unity. L

“ -C,flemory—A circuit which stores the vertical (or horizortal)

coordinate value of a sample,

Memory Gate—An electronic switch between a Memory and

~= - its driving amplifier, :

* Protrigger—A trigger signal which occurs before a related .

_ signal event,
Real Time—~The time scale associated with signal events,

Sampling—A process of sensing and storing one or riare

instantaneous values of a signal for further processing or_

-display. -

®

gain and feedback attenuation in a sampling loop. Loop:

~ Basic Sequential Sampling Principles—7814

Sampling Efficiency—The ratio of the voltage change
.- between the instant before sampling, t~, and the jnstant
. after sampling, t*, at the output of a Sampling Gate to
the difference between gate input voitage, E, and gate
output voltage, E_, at the instant befors sampling. .-

JEoltt) —E, ()
E T - E, ()

- Sampling Gate—An electronic switch ‘which conducts

briefly upon command for the purpose of collecting and
storing the 'instantaneous val'ie of a signal.

Sampling Loop~Those circuits providing the main signal
path through the Sampling Gate, Preamplifier, Loop
Gain attenuator, DC Balance Amplifier, Meniory Gate,
-Memory, and the Feedback attenuator. ’

Scanning—The process by which slewing is controlled.

Sequential Sampling—A sampling process in which samples
are taken at successively later times relative to a fixed
point of each sampled signal cycle.

Slewing=The process of causing successive samples to be
- taken at different instants relative to a fixed point of
~ - each sampled signal cycle. - .

Snioothing-A Process that reduces the effect of random
noise or jitter in the display by averaging several
consecutive samples.- :

Strobe—A pulse of short  duration which operates the
Sampling Gate, - :
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Section 3-7514

'OPERATING INSTRUCTIONS

General Information

The 7814 is a double-width plug-in unit containing both
“--vertical - and - horizontal deflection circuits, The 7514

operates in any Tektronix 7000 Series mainframe when the
unit is completely inserted into the proper two slots of the

mainframe plug-in compartment. When inserted into main-

frames that accommodate three single-width plug-ins, the
two slots toward the operators right should be used. The
middle two slots should be used in four-hole mainframes.

NOTE

When the 7514 is used in the R7603, R7613, R7623,

or R7903 rackmount instruments, the support posts
) between the rackmount plug-in compartments must
L/ be removed so that the dual width» 7814 can be
" .inserted into the mainframe, :

A blank plug-in panel may be used to cover the opening
of any slot not occupied by a plug-in unit. Use panel
016-0155-00 for 7000 Series mainframes. B

- Assuming it is clean and dry, the plug-in unit is ready to
Gperate as soon as it has been correctly instalied in the
mainframe. However, the mainframe power cord must first
be plugged into a power outlet that supplies AC voltage of

the correct frequency and amplitude and the mainirames '

power switch must be turned on. It should not be necessary
to turn the power off before removing or inserting the
plug-in unit, ‘

- Mainframe Controls

~. Besides the power switch, there are other switches and

4 ntrols on the mainframe that must be set for the 7S14 to
“operate correctly. If you are not already familiar with the

-functions of the mainframe controls you may need to refer

to the instruction manual for that mainframe. L

—— Gétting A Trace On Screen

With power applied and the plug-in properly inserted,
‘the next step is to get a trace on screen. The recommended
procedure is to (1) temporarily disconnect any vertical
input or. trigger input signals, (2) select the repetitive scan
mode by pushing the REP button, (3) select 1us per

~division or faster for the DELAYING SWEEP {dark gray)

B Channel 1 DC  OFFSET controls, and (8). adjust the

mainframe crt intensity control for a medium bright trace.
If a trace does not appear under these conditions, it is likely
that either some mainframe control was incorrectly set, or
that the .mainframe or Pplug-in unit is not functioning
properly. o .

Front Panel Controls

A brief description of the purpose and use of each front
panel connector, pushbutton,. control, and screwdriver-
adjustment on the 7514 follows. If you have never operated
a sampling oscilloscope, you should read the entire section -
before proceeding to display a signal waveform. You shouid
refer to Fig. 3-1 as a guide to specific operating instructions

- relating to each front panel control or connector,

control, {4) free-run the time base and sampling circuits by

pushing the AUTO TRIG and HF SYNC buttons, {5) select
- Channel 1 Vertical input by pushing the CH 1 button, {S)
set the Channel 1 VOLTS/DIV control to the least sensitive
position, counterclockwise to & V, (7) center the

1. 50 £ INPUT
15 V MAX

" These are input connectors to both
Channel 1 and Channel 2 sampling
gate circuits and vertical defiection
amplifiers. Signals as large as 2V
PP in amplitude may be handled,
as long as no swing exceeds +4 voits
or —4 volts. However, peak signal
excursions that exceed +2 volts or
-2 volts cannot be displayed at the
more sensitive setting, even when
using maximum DC OFFSET. Volt-
age greater than 15 volts may alter
the accuracy of precision delay line
compensation resistors or cause
input circuit components to fail.

- External probes or 50 ohm attenua-
tors should be used to display signal
voltages greater than 4 volts. The
following probes are recommeded:
P6056, 10X probe: P€957,
100X probe; P6201, 1X, 10X and
100X FET probe. You will need a
1101 Power Supply for the P6201
probe if the mainframe does not
have a probe power output jack.
The BNC 60ohm attenustors
recommended “are: 011-0059-02
(10X), 011-0060-02 (5X), and
011-0069-02 (2X). Signals as great
as 120 volts peak or 14 volts RMS
may be applied to these attenuators
before exceeding the wattage

© rating. 50 ohm attenuators having
connectors other than the 3NC
type may be used if adapters to
BNC connectors are available,

31
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2. CH1

and
CH2
~ "VOLTS/DIV

32

VOLTS/DIV

Fig. 3-1. Key to Operating Instructions.

The outer ccntrol selects the ver-
tical deflection factor from
5 V/Div to 2 mV/Div. The red var-
iable control (CAL) adjusts sensitiv-
ity over a range of at least 2.5 to 1.
The two controls provide any sen-
sitivity’ between 5V per division
and 8 mV per division. The CAL
control must be set in the fully
counterclockwise (detented)
position before the indicated de-

flection factor can be expected to-
- be accurate.

3. DC OFFSET
2v

These two controls position the
display up.or down or position a

signal on screen that otherwise may
" be off screen. A signal riding on a

DC level as great as +2 volts or
—2volts may be positioned to

- center screen. The FINE control

makes it easier to precisely position
the display at high sensitivities.'

(VA
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CH 1 GAIN
and‘
CH 2 GAIN

DUAL TRACE

ADD
and

CH 2 INVERT

These “screwdriver adjustments set
the gain of the corresponding chan-

nels so that the chosen deflection _

factor corresponds to the deflection

... displayed .on the crt by a signal

voltage of Known: amplitude. For
example, a signal of precisely 1 volt

- P-P amplitude should produce five

divisions of deflection when the
VOLTS/DIV is .2 V. Each adjust-

“ment should normally be checked -~ -

each time a plug-in is placed in a
different mainframe.

. cAunonvg :
. AT gV W N, .

The applied - signal voltage -
should be from a 50o0hm
source so that the voltage
arriving at the input may be
.-precisely one half of the open -
circuit, unloaded voltage
‘value;

Push this button to display a signal
at Channel 1 input,

* Push this button to display a signal
" at Channel 2 input. There is .no

internal signal pickoff from Chan-
nel 2 input; internal triggering is
from the signal picked off from

Channel 1, Therefore, if you have

only one input signal it should be
connected to CH 1 input unless you
use an external trigger input signal

* or using a power divider, first divide .~

the signal so part may be applied to
the external trigger input jack.

Dual trace operation is-achieved by
pushing both CH 1
buttons at the same time.

.Pushing the ADD button allows the

signals at CH 1 INPUT -and CH 2

“INPUT to be, in effect, summed, ‘
Actually, the summing operation is -

performed on the sampled replicas
of the two input signals following
the vertical channel memories. This
button should normally be pushed
when two balanced, push-puli sig-

“nals are applied to. the CH 1 and
- CH2 INPUTS. You may then also

push the CH 2 INVERT button to
achieve, in effect, differential input
operation. Or, if you wish to see
~how similar the two halves of the

and CH2 '

Operating lnstructions;_7s14

push-pul} sigﬁal may be, any differ-
ence- between them can be dis-
played by leaving the CH2 IN-

VERT button out,

To display the difference between
two similar signals that have nearly

~ the same polarity or phase and the

same amplitude, the CH 2 INVERT
button should be pushed,

NOTE

A front panel screwdriver
adjustment . (CH 1-TIME
DIFF-CH2) can be sst for
very precise phase or time
comparisons. Refer to a later
discussion of the purpose of
that control.

-Tﬁis button should be pushed for

X-Y displays, such as Lissajous pat-
terns. The signal applied to the
Channel 1 input produces vertical
deflection (Y) in the normal way
and the signal applied to the Chan.
nel 2 input produces horizontal
deflection (X). When using this
mode,  neither the DELAYING
SWEEP nor DELAYED SWEEP
controls affect the display in any
way, except to change the max-
imum possible number of samples
per second. Set the DELAYING

. SWEEP time per division to 10 ns

and the triggering HOLDOFF con-
trol - fully counterclockwise to

ensure the greatest possible number
of samples per second. The cleanest -
X-Y displays are achieved by trig-
gering or synchronizing in the usual

way before pushing the CH 1

Y-CH 2 X pushbutton.

Push this button to  reduce the
amplitude of random noise in the
display or, in some cases, to reduce
horizontal ‘time-jitter. It is normal
for the horizontal scan rate to
reduce greatly when this button is

. pushed.

This screwdriver control shouid
normally be ser {and is set at the
factory) so that “identical signals
applied to the two inputs will be .
displayed in precisely the same
horizontal positions. For example,

33
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‘it a single signal is applied to the
. middle port of a coaxial tee and the

- output from each of the other two
Ports is applied through similar

" the two input channels, a dual trace
.. display should show two nearly
« identical waveforms that can be
made 1o coincide with the DC
OFFSET controls. If a very fast
step-signal is applied in this manner
and displaved at 100 ps per divi-
i sion, the fast edge of either signal
- may. be seen to be positionable
horizomallv with the CH1-TIME
- DIFF-CH 2 control so as to occur
- before, after, or coincident with the
fast. edge of the other input signal.
- Although
' mally be
can be

trol

left Set so two such signals
‘to coincide, the con-

',gositions to (1) compensate
he delay difference in two
put ‘cables or (2) critically com-
¢ two ilar repetitive signais
ot occur simultaneously.
If 'you wish ‘to use this control to
itically ‘compare two such sigrals
ighat”"occuf’ at widely separated
sdnstances, two similar cables . of
oAinegual fength may be used at the
. D;m\gg}(?induts if the difference in

- bo:Jangth “is”-chosen to introduce a

: '?éstﬂ’ééag'ijién delay difference nearly

made with a dielectric of
ssolid _ polyethylene, cause a signal
delay of approximately 1.5 ns per
oot (50 ps per cm). The delay
Ahrough most other cables will be
ripz; 188S; some nearly as little as 1 ns per

 Push this button to display a signal
"when sweep delay is not needed,

unless the time per division must be
less than 10 ns. Pushing this button
- allows the Delaying Sweep to deter-
mine the ot time per division.
“Releasing the button allows the
Delayed Sweep to determine the crt

time pei division.

to determine the crt time per divi-
- sion, the delaying sweep ramps are
-used  ifib.conjunction with the

. cables of precisely equal length to

fhi& control ‘should nor- -

ay, alsd be deliberately set to -

oqual fo' the time between the
&lg;auMost coaxial cables, i.e.,
tho

‘ When the Delayed Sweep is selected

13. swp
CAL

14. HORIZ
- POS

15. DELAYING
SWEEP

16. DELAYED
SWEEP

DELAY ZERO and DELAY TIME
MULT controls to select the delay
needed to display  the signal of
interést.

This. screwdriver adjustment sets
the amplitude of the horizontal
output signal (to the mainframe) to
produce the correct deflection on
the crt to correspond with any time
per division selected. Ideally, the
adiustmer_\t should be checked using
a time mark generator each time
the 7S14 is placed in a different
mainframe. However, if internal
adjustments in the plug-in are set
correctly, the SWP CAL adjustment
may. be set using the two intensified
dots displayed in each trace when -
using the Delaying Sweep mode.
There should be precisely - 8 divi- -
sions of separation between corre-
sponding parts of the two dots
when (1) the Delaying Sweep is set
to 1 us per division, (2) the. DELAY

 TIME MULT dial is set to 8.00, and

(3) the DELAY ZERO control is
set to position the first dot one
horizontal division from the left
edge of the crt graticule.

This screwdriver adjustment should

" be used to set the left edge of a

trace even with the left edge of the
ort graticule after the SWP CAL
adjustment has been made,

The time indicated between the
orange lines on the clear plastic
skirt of the DELAYING SWEEP
{dark gray} control is the crt time
per division when the Delaying
Sweep has been selected {(swp
mode button pushed in).

The time indicated at the point of -
the arrow on the clear plastic skirt
of the DELAYED SWEEP (light
gray) control is the crt time per
division when the Delayed Sweep
has been selected (SWP mode
button released). Be sure that the
concentric, red CAL control is
counterclockwise in the detented
Position; otherwise, the indicated
time per division will not be cor-
rect. The CAL control varies the
time per division over a range of at
least 25 to 1. )

G




_the same. When more than ten

17. DELAY 2ERO
" (15t DOT)

a

To reduce delay time-jitter and to -

increase scan rate, the time per
division of the Delaying Sweep
should be as close as possible to the
time per division of the Delayed

- Sweep.. Ten divisions of delay is

available when both sweep rates are

divisions of delay is needed, the
Delaying Sweep time per division
must be set to be greater. If set to
be 1,000 times longer, 10,000
divisions of delay is available, but
delay time-jitter may be as much as
% division.

When using the Delaying Sweep

mode, this control is used to set the
position of the first intensified dot .

in the trace to a point in the
displayed waveform suitable 10 be

. called time-zero, a beginning refer-

- right as you may wish, it is pro- »

13. DELAY TIME -
MULT (2nd DOT)

ence point for a time interval

measurement.: You will notice that
this control usually moves the
second dot as well. If, ‘in some
cases, it appears that you cannot
Fosition thie first dot as far to the

bably ‘because the second dot is at
the right end of the trace. You may
avoid this condition by running the
DELAY TIME MULT dial com-
pletely counterclockwise first,

This dial controls the separation
between the first and second bright
dots in a trace when the Delaying
Sweep mode is salected, It controls
the position of only the second dot
until the second dot is positioned
to the right end of the trace, at
which time it continues to control
the separation between - dots by

- moving the first dot to the left, The

point in a waveform identified by
the second dot is the point corre-

.- sponding to the left edge of the

trace that you display when you -

. switch from the ‘Delaying Sweep

mode to the Delayed Sweep mode
{SWP mode button released),

The number indicated on the dial is
Proportional to the separation
between -dots; cne turn equals one
division. The time between dots is
equal to the time indicated between
the orange colored lines on the skirt
of the clear plastic DE LAYING

19. AUTO
TRIG

20. +
SLOPE .

21. REP

22, SINGL
© SCAN
and
.- START

Operating Instructions~7514

SWEEF control multiplied by the

- number indicated by the dial. Pre-

cise time interval tests of whather
the time bstween two particular
points in a waveform is greater than
or less than a given amount may-be
quickly made by first separating the
dots by ‘the right amount, then
positioning them with the DELAY
ZERO control to see whether the
distance bstween dots is more than
or less than the distance between
the two particular points in the
waveform,

Push. this button for nearly every
triggering signal or condition you
may encounter, except when the
triggering signal has a frequency or
repetition rate less than about

. 800 hertz. When this button is

pushed, strobe pulses are automati-
cally generated (at about 800 hertz)
when no triggering signal is being
delivered or recognized. This keeps
the sampling memories refreshed,
produces a_slow moving scan and
keeps the crt beam positionable on
screen even in the absence of 3
triggering signal.

Push this button when you wish to
trigger on the positive-going portion
of a signal. Release the button
when you wish to trigger on a
negative-going; portion. The posi-
tion of the button is immaterial
when the HF SYNC button is
pushed, R

The REP button should be ushed
whenever repetitive scans (sweens)
are desired, which is the condition
for most normal uses,

Push the SINGL SCAN button

when you wish to produce only one
scan at a time; this scan is displayed
on command by the START but-
ton. This mode is useful ‘when
pho‘ographing waveforms where
the scan repetition rate is low, or
for stored displays when using an

-oscilloscope mainframe having a

storage crt. It is also recommended
when making chart recordings using
the VERT and HORIZ output sig-
nals. Note that each scan starts
when the spring loaded START
button is released;, not when it is
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23. MAN

24. EXT?
J

125. SCAN

R e
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pushed. The HORIJZ output voltage
returns- to- —5volts when the

START button is pressed and
© remains at about +5 volts at the

completion of each scan. When
driving a chart recorder, the
START button should be held in
while the recording apparatus is

- being.set. The scan rate should be -

very slow when making chart re-

cordings. Refer to. the discussion .
‘about the SCAN control knob and -

the LO NOISE pushbutton, to set
the scan rate as low as desired.

F{ush' this button when you wish to
. -scan the crt manually, instead of

with the internally generated
scanning ramp signal or with an
externally supplied scanning signal.
The scan control determines: the

point being sampled. This- mode is

particularly useful when you wish

" to repeatedly sample . the same

point in.a signal for a period of
time. High random noise may be
separated from the signal this way

- by averaging, the voltage at the

VERT output jack. -

Push this button when you wishto .

control the horizontal position of
the crt beam with an externally

supplied scanning signal. The input__
Jack adjacent to the EXT push-

button is for introducing such a

signal. A zero to +10 volt (o1 high-

er) signal is needed to produce a
full-scale hcrizontal scan. A signal
that goes from zero to more than
+10 volts may be attenuated with
the SCAN control to produce ten

divisions of "scan. This mode is

useful when you wish to slave the
scan operation to an external in-

strument such as a chart recorder.

This control determines the hori-
- Zontal velocity .of the 'crt beam

(scan rate) whenever the REP but-

ton or the SINGL SCAN button is .

pushed. (This rate is partly deter-
mined by some other factors also,

like trigger repetition rate, holdoff,

time per division, and whether the
LO NOISE button is pushed or
released.) co . g

26. INT
CH1

27, HF

SYNC

28. LEVEL

29, HOLDOFF

30. EXT INPUT
500

21. HORIZ
1 v/DIv?

'Pin tip plugs of 9.08 inch diameter should be used with the pin
jacks. . .

Push this button to trigger on the
internal signal introduced at the
Channel 1, 50 2 INPUT connector,
Release this pushbutton to trigger
on the external triggering signal
introduced at the EXT INPUT
connector. -

Push this button to synchronize on

signals above 100 MHz. Be 'sure to
release the pushbutton when trig-
gering on any signal below
100 MHa.

The LEVEL control is usad to
“lock” on to the triggering or
synchronizing signai to reproduce a
steady, coherent waveform on the
crt. The triggering signal must have
a steady, synchronous time rela-
tionship with the vertical signal for
the display to be steady.

The HOLDOFF control is normally
left fully counterclockwise to allow

|~ @ maximum scan rate. The HOLD-
.. OFF controt is used to help display -

complex. waveforms and pulse
trains, such as digital words, by
varying the period of trigger
holdoff. That inhibits recognition

- of early, unwanted triggering signal
. edges.

This input connector is AC coupled

into a nominal 50 ohm load. The

blocking capacitor has a DC voltage

. rating of 50 volts and more than

1 megohm resistance. External trig-
gering signals may be delivered to

. this input via a 50 ohm coaxial

cable, unattenuated. For large sig-
nals the P6056 :JX probe or
P6057, 100X probe is recom-
mended. When AC coupled, the DC
load. resistance imposed by these
probes is essentially the same as
that of the blocking capacitor, ie.,

more than 1 megohm,

The signal voltage available at this

- output pin jack is proportional to
the horizontal position of the beam -

at any instant; zero volts corre-
sponds to approximately . center

.scieen.: The output  waveform

resembles that of a sawtooth or
staircase when produced internally,
using the REP -or SINGL SCAN
modes. The output voltage starts at




-5 volts and  goes .positive to

45 voits as the beam scans the ten
crt divisions. The output waveform

is most- often used to drive chart

recorders. ‘Also refer to the dis-

. -ample, because it is often used to

cussion of the SINGL SCAN con- . -

trol,
32. VERT . " The signal available at this output - ..
CT2VIDIVY pin jack is a replica of the signal -

that produces vertical deflection.

to drive chart recorders. :

* Other Plug-ln#

._,hf- ... MOSt anyvertical plug-in may be used in a limited way

with the 7S14. However, you should. remember that the

Operating Instructions—7514

7514, and the time per division selected by the SEC/DI:*
switch does not set the korizontal velocity of the beam as

“with conventional oscilloscope time base plug-ins. The

7A13 Differential Comparator is a particular - useful ex-
measure DC levels or peak
signal levels when the signal waveform is of no importance.
It may be placed alongside the 7514 to produce a
time-shared three-trzce display when the 7514 is used in the

DUAL TRACE mode, The DISPLAY pushbutton on the .

other plug-in must be pushed to display a signal with that

. plug-in,

This waveform is most often used

. horizontal scan rate of the beam is no: calibrated in the ..

* With the four-hole mainframe series, it is possible to use

‘a horizontal plug-in and a vertica! plug-in in conjunction

with the 7814, This is particularly useful in that the same
mainframe can be used to troubleshoot the 7514,

For a complete explanation of uses of the mainframe,
refer to the operating manual ior the particular mainframe.
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Section 4-7514

APPLICATIONS

Introduction

The display waveform on the crt screen propagated by a
7514 is a plot of voltage per unit equivalent time. Since the

" 7814 has calib:ated deflection factors both vertically and
horizontally, the sampling system can be used for making

~.... 8CCUrate voltage and time measurements of an input signal, -

The 7514 oi'urs dual-trace capabilities that allow the
user to simultaneously view two signals and determing the

time and amp!:itude relationship between the two signal_s. In

addition, duu; trace operation allows interactive displays of
the two signals; e.g., X:Y and added algebraically, :

. The 7814 also provides a two-dot time-interval meas-
urement that provides a means of measuring the time
between two points of a display. The two dots represent.

“ two points in time on the delaying sweep of the 7S14.

' L/ The dual trace capabilities and the two-dot system
provide a great versatility for measurements. Some of the
-applications will be discussed in the following paragraphs.

PHASE DIFFERENCE MEASUREMENTS

The time difference between two sine-wave signéls of the
same frequency may. be measured by using one of the

- signals as the reference and observing the phase difference

between the reference and the second signal. There are two
convenient methods of measuring the phase difference
using the 7814, The main differences in the two methods
are in terms of accuracy and convenience. )

Signals other than sinusoidal can be measured using

‘these techniques, but the discussion here will be confined

to. sine-wave appiications. With signals other than sine

- waves, the resultant display will depend on the waveshape

- of the applied signal. The calculation methods given in this
Q/,discussion apply only to sinef\r.'ave signals.

X-Y Phase Measurerﬁents

When displaying sinusoidal signals, the X-Y phase meas-
urement-method provides a Lissajous display. This method
can be used to measure the phase relationship of two
identical frequencies, or to dispiay the frequency relation-
ship between two signals that are harmonically related.
Other uses for the Lissajous display are to check distortion

-of a signal or as a “null detector” for accurately matching
phase. X-Y phase measurements can be made up to the

o .—_bandwidth limit of the sampler. This is possible because

@

sainpling. requires high-fréquency circuitry only at the input
to the system; low frequency measurement technigues are
used through the amplifiers and to produce the display. -

... To set.up ihe 7514 for a correc. X.Y display, push the
following buttons: CH1YCH2X, INTCH 1~ AUTO

TRIG, +SLOPE, and. REP. Set the DELAYING SWEEP
and DELAYED SWEEP controls to .1 us. Connect one of
the signals to both inputs through a power divider and
identical cables. Adjust the DC OFFSET and TIME DIFF

controls for a straight-line display, slanted from the upper

right toward the lower left corner of the crt. Adjust the
deflection factors of both channels, using the variable
controls as necessary, to obtain a display that is exactly six
divisions both vertically and horizcintally, The display
should appear similar to Fiy. 4-1, indicating that the cables
and two channels have been matched for minimum
difference, :
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- Fig. 4-1. An X-Y display of two in-phate sino wave signals,

Disconnect the power divider and connect the signals to
be measured to the two inputs using the same cables used in
the set-up. Check that the display is still six divisions both
vertically and horizontally; adjust the deflection factor as
necessary for the correct display. A difference in phase
between the two signals is shown by the amount of opening
in the loop. A circle display shows 90° phase difference and
a straight line from the upper left to lower right shows 180°
phase shift. The phase difference bstween two signals can
be accurately measured by reading the lengths A and B, as
shown in Fig. 4-2, and applying the form.la:

Sin@=A/B. -
The Lissajous figure can be used as a null indicatdr, to

adjust the phase shift through a device, or between devices.
To do this, the 7S14 must be set up for an X-Y display and
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Introduction ' v v sampling requires high-frequency circuitry only at the input
to the system; low frequency measurement techniques are

The display waveform on the crt screen Propagated by a used through the amplifiers and to produce the display.

7514 is a plot of voltage per unit equivalent time. Since the
7514 has calibrated deflection factors both vertically and
horizontally, the wampling system can be used for making

X g N To set up the 7514 for a correc. X-Y display, push the
accurate voltage and time measurements of an input signal.

- following buttons: CH 1Y CH?2 X, INTCH1, AUTO

- TRIG, +SLOPE, and REP. Set the DELAYING SWEEP

-and DELAYED SWEEP controls to .1 us. Connect one of

the signals to both inputs through a power divider "and

identical cables.: Adjust the DC OFFSET and TIME DIFF

controls for a straight-line display, slanted from the upper

right toward the lower left corner of the crt. Adjust the

deflection factors of both channels, using the variable

. controls as necessary, to obtain a display that is exactly six

] . . divisions both vertically and horizcatally. The display

The 7514 also 9rovudes a two-dot tnme-linterval mfeas- should appear similar to Fiy. 4-1, indicating that the cabies

- .urement that provides a means of measuring the time and two channels have been matched for minimum
- between two points of a display. The two dots represent ... difference
two points in time on the delaying sweep of the 7814, " . o

The 7514 offzrs dual-trace capabilities that allow the
user to simuitaneously view two signals and determinc the
time and ampliwude relationship between the two signals. In
-addition, dua trace operation allows interactive displays of
the two sigr:als; e.g., X-Y and added algebraically.

nSeugimins

L/ The dual trace capabilities and the two-dot system -
provide a great versatility for measurements. Some of the
-applications will be discussed ‘in the following paragraphs.

i PHASE DIFFERENCE MER’SU_REMENTS = B

... The time difference between two sine-wave signals of the . ... | :
" same frequency may be ‘measured by using 2one of the . L )
signals as the reference and observing the phase difference N
- between the reference and the second signal. There are two . b :
convenient methods’ of measuring the phase difference. . . - | YRy LR
using the 7514. The main differences.in the two methods . bt st i
dre in terms of accuracy and conven ience. Lo

2

Fig- 4-1. An XY display of two in-phase sine wave signals.
Signals other than sinusoidal can be measured using .- ’ A - .
these techniques, but the. discussion here will be confined Disconnect the power divider and connect the signals to

to sine-wave appiications. With signals other than sine - be measured to the two inputs using the same cables used in
: waves, the resultant display will depend on the waveshape ~ the set-up. Check that the display is still six divisions both
o~ Of the applied signal. The calculation methods given in this vertically, and horizoritally; adjust the deflection factor as

. \ -

-necessary..for the correct display..A - difference in phase
- between the two signals is shown by thé amount of opening
. %% in the loop. A circle,display shows 90° phase difference and

. ¥ astraight line from the ‘upper: left to lower right shows 180°

-~ phase shift. The phase difference Between two signals can

. When displaying sinusoidal signals, the X-Y phase meas- .« be agclrately measured by reading the lengths A and B, as
- urement method provides a Lissajous display. This method - -tshowrin Fig; 4:2,and applying the form.la:

can be used to - measure the phase relationship of two : )

identical frequencies, or to dispiay the frequency relation- "7 Sin®=A/B:,

ship . between two signals that are harmonically related. -

Other uses for the Lissajous display are to check distortion

' k _Jdiscussion apply only to sine-v-ave signals. .

<o XY Phase Meésuremén_ts

i~

of a signal or as a “null detector” for accurately matching The Lissajdus‘ figure- can be usgd as a null indicator, to
phase. X-Y phase measurements can be made up to the adjust the phase shift thrpugh a device, or between devices.
bandwidth limit.of the sampler. This is possible because’ .To do this, the 7S14 must be set up for an X-Y display and
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Fig. 4-2. Phase difference between two signals.

the delay compensation adjusted as described »before.vAfter’
the delay compensation has been adjusted, apply the signals
to the inputs through the cables used for the set-up. Then

’

calibrate the unit under test for a *“null” (zero delay)
- indication, as shown by ‘a straight line display from the

upper right to-lower left of the ‘graticule. Other reference
points can be chosen such as a full circle to indicate 90°
delay, straight line from upper left to lower right for 180°
delay, or any other display which indicates the desired

—-.amount of delay. .

The “null” display can also be used to make accurate

.. frequency adjustment. After setting up the system with the’
~reference signal, connect the signal to be adjusted to the

‘other- input. As the frequency of this signal is adjusted, a
stable Lissajous display will be obtained only when the

frequencies of the two signals are matched. At other -

frequencies, the display will appear to rotate on screen.

A Dual-Trace Phase Measu'reinents

This phase measurement methode provides a very

accurate means of determining phase difference, where very.
small differences exist between the two signals. For this

“measuremient, the signals must be the same frequency.

To. set-up .the 7S14 for correct display, push the

following buttcas: CH 1. INTCH1, AUTO TRIG,

-+ SLOPE, ard REP. Connect the primary or reference

signal to both inputs through a power divider and identical

‘cables {the “same cables which will ‘be used for the

measurement). Adjust the DELAYED SWEEP (light-gray)
control ‘and the SWP VAR (CAL} control so that one
complete cycle of the signal spans exactly eight horizontal

divisions. This calibrates the system in terms ‘of degrees/ -
division such that there is 45° /division {i.e., 360° is equal to .

8 divisions). -

42

Now push both CH 1 and CH 2 buttons simultaneously
for ‘dual-trace operation. With the same vertical deflection
on both channels, adjust the CH 1 and CH 2 DC OFFSET
and TIME DIFF controls so that the two traces coincide.

.. Disconnect the power divider and reconnect the reference
~ signal to the Channe! 1 Input. Connect the other signal to

the Channel 2 Input. If necessary, adjust the vertical
deflection factors so that the waveforms are the same
height vertically. Now measure the distance between the

" corresponding ' points on the waveform and multiply by

45° /division to determine the exact phase difference. For

small phase differences, a more precise measurement can be
made by using the delayed sweep for magnification {(do not
change the variable control setting). The ‘magnified hori-
zontal rate can be determined by dividirg the previous rate

v(45°ldivision),bv the amount. of masaification. Fig. 4-3
. shows a typical magnified display. '

Fig. 4-3. Magnified display of sign_al with a small phase difference.

TIME DIFFERENCE MEASUREMENTS

The basic techiques of time-difference measurements are
the same as for phase Measurements. This measurement
method is normally used when viewing two signals that are
not' time related. After setting the instrument up in the

_ same manner as described for Phase Difference Measure-

ments and connecting the two signals to the Channel 1 and
Channel 2 Inputs, adjust. the vertical deflection factors, if

‘necessary, so that the waveforms are the same height
vertically. Adjust the time per division so that the points on -

the two waveforms between which the timedifference
measurement is. to. be made, are displayed within the-
graticule area.” Now measure the distance between the
desired points on the two waveforms and multiply it by the
time per division. This will provide accurate time difference
if the DELAYED SWP VAR control is in the calibrated
position when the measurement is in the Delayed (SWP
button out) Mode. When in the Delaying Mode the variable
control has no effect. :

1%




- TWO-DOT MEASUREMENTS

'_l'he two-dot measurement method permits more accu-
rae time-measurement of signals. The following are exam-
ples where the two-dot system is useful,

Phase Measurements Using the Two-Dot System

For sic~als where the time/division is set at .10 ns/
division or greater, a faster, more accurate phase meas-
urement can be made using the twd-dot system. The
two-dot system is more accurate because the time base
-acecuracy can be ignored. The two-dot phase measurement is
made in the following manner.- ) )

- Set up the 7514 by pushing the following buttons: CH 1
and CH2, INTCH 1, SWP, AUTO TRIG, and REP.
Connect the primary or reference signal to both inputs
through a power divider and identical cables. Adjust the
DELAYING - SWEEP {dark gray) control for maximum
horizontal display . for one complete sine wave. With the
same vertical deflection on both channels, adjusg the CH 1

_.and CH 2 DC OFFSET and TIME DIFE controls so that the -

" no traces coincide ‘exactly. Disconnect the power divider
and reconnect the reference signal to the Channel 1 Input.
Connect the other signal to the Channel 2 Input, If

' . 'necessary, adjust the vertical deflection factors so ‘that the -
- waveforms are the same height vertically. This should create

adisplay siymilar» to that shown in Fig. 44,

R

—

h Lg 4-4, Dvisplay of phase difference with two-dot system.

Once vou have the signals displayed as in Fig. 44, the
DELAY ZERO (1st DOT) control is used to set the first
'dot to the point where the reference waveform first crosses
the horizontal centerline. The DELAY TIME MULT (2nd
DOT). control is set to position the second dot to the point
where the ‘reference waveform crosses the horizontal
centerline one complete cycle later. Note the reading on the
DELAY TIME MULT dial (the number of dial divisions
‘corresponds to 360°, or one cycle). Now change the
DELAY TIME MULT control to move the second dot to
where the second waveform first crosses the horizontal
centerline and note the reading on the DELAY TIME

@
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MULT dial. The phase difference between the two signals is
calculated using the formula:

| e Second DTM Reading °
Phase Difference =
ase Dirterence First DTM Reading 0

Pulse Width Measurements

Pulse width Mmeasurements are often necessary, and-while
they are not particularly difficult, they can be time
consuming. This is especially true if the 50% points do not
conveniently fall on the vertical graticule lines of the crt.
Wiih the two-dot system, it is relatively simple to measure

- pulse. width. The puise to be measured is displayed using

the Delaying Siveep (SWP butten pushed in). The sweep
rate and vertical deflection factor are selected to present
the entire pulse on-screen, using as much of the screen as
possible. Buttons that are to be pushed in are as follows:
CH 1, SWP, AUTO TRIG, + SLOPE, and REP.

After_ the instrument has been set up, a signal ‘has been
triggered, and the deflection factors are chosen, turn the crt
intensity down enough that the two bright dots can be

easily seen. Then, adjust the DELAY ZERO (1st BOT) .

control so that the first dot is located at the 50% point on

the leading edge of the waveform. Adjust the DELAY

TIME MULT (2nd DOT) control so the second- dot is
located at the 50% point of the trailing edge of the
waveform. See Fig. 45 for a typical display. The pulse
width is the product of the DELAY T**%& MULT dial

setting and the SEC/DIV (DELAYING SWEEP) control

setting.

If the rise and fal| times are fast, you may notice more
than one bright sampling dot ‘'on the rise and fall. This is
because the bright dot occupies about one-tenth of a
division on a horizontal trace. The beam is sometimes
deflected vertically more rapidly than it is horizontally, so
the brightened portion appears _longer vertically than

T 590U Ages .

Fig. 4-5. Display of pulse width with two-dot system,

ey
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horizontally. To avoid making an error in the time ‘
- measurement, make sure you set the beginning of both the

“start” and “stop” dots at the 50% points. Remember that
the sweep is moving left to right, so the beginning of the
bright dot is at the left. :

Time Between Pulses Using Dual Trace

The two-dot system is very useful for measuring the time

. between two independent pulses. To set up the 7S14 fora

correct display, push the following buttons: CH 1 and
CH2, INTCH 1, SWP, AUTO TRIG, + SLOPE, and REP.
Connect the primary or reference signal to both inputs
through a power divider and identical cables (the same
cables to be used for the méasurement). Adjust the
DELAYING SWEEP (dark gray) control for a maximum
horizontal display for one complete waveform. With the
-same vertical deflection on both channels, adjust the CH.1
and .CH 2 DC OFFSET and TIME DIFF controls to make
the two traces coincide. Disconnect the power divider and
reconnect the reference signal to Channel 1 Input. Connect
 the other signal to the Channel 2 Input. -

C

- 44

.+ Once the two pulses have been properly displayed, -

adjust the DELAY ZERO (1st DOT) control until the first
dot is set to the 10% point of the rising edge of the

- reference pulse. Then adjust the DELAY TIME MULT (2nd

DOT) control until the second dot is set to the 10% point
of the rising edge of the second pulse. (The 10% points are
used to ‘provide more accurate measurements between
pulses with different risetimes.) The delay between the two
pulses is now determined by multiplying the DELAY TIME
MULT setting by the DELAYING SWEEP SEC/DIV setting.

You will notice that there are four bright dots on-screen.
The first dot on each trace indicates the delay selected by
the DELAY TIME MULT control. The two dots that are
not indicating a measurement point can be ignored.

There are many measurements that can be made with
the 7514. Only a few basic techniques have been presented
in this section of the manual.

v




Section 5-7S14

'CIRCUIT DESCRIPTION |

- This section of the manual describes circuit operation of
- the 7S14 using a block -diagram analysis. The circuit
‘ functions follow the description of each circuit. The 7514

has triggering and time base circuits as well as vertical -

deflection circuits. The Vertical System is described first,
followed by the description of the Horizontal System. The

block and circuit diagrams at the end of the manual should -

be used in the analysis.
. VERTICAL SYSTEM

| The vertical system amplifies and attenuates the input
| signal. A delay line permits viewing a signal’s leading edge.
1 The two vertical channels - in the dual-trace 7S14 are
L basically the same. The block diagram analysis discusses

~r--channel number one, with channel differences noted as .

they arise.

Q Compensation Network

The Compensation network reduces the effects of input

pulse distortion in the delay line. For channel number one,

the Compensation network also provides a trigger takeoff
spiesePOINt. INput signals incyr a 50% attenuation through the
network, which consists of passive RC and RL components.

Delay Line )

The Delay Line delays the arrival of the applied signal to

the ‘Sampling Gate long enough for the timing unit to

. trigger and start the ramps; this permits viewing the leading
. edge of signals. o

Inherent with the Delay ‘Line is some high frequency

distortion (called “dribble up”) of a step signal. Effects of

~wr——-=-this - distortion are compensated for in the Compensation
: Network. C-

: The Delay Line consists of a length of 50 ohm, low-loss
transmission line with a signal propagation time of approxi-
--mately 65 nanoseconds.

Sampling Gate

The Sampling Gate periddicaﬂ_y ‘passes a small portjon of
the input signa!; i.e., it samples the input signal. -

The gate is a bridge netWork. consisting of a dual diode

CR1 and bias cells BT1-and BT2. The diodes are held off by .

the cells except when strobed by Strobe Generator pulses.

.- When the diodes are oh, they pass the inpUt signal to the_'
Preamplifier. Only a small percent of the input signal passes

through the gate because of its low transmission efficiency

{sampling efficiency).

The sampled signal charges the Sampling Gate output
stray capacitance, Preamplifier input stray capacitance, and
Strobe Generator coupling capacitors C1 and. C2. Also

.charging these capacitors are two positive feedback signals:

one from the Preamplifier and one from the Memory. With

- the feedback signals, the Sampling Gate output becomes
.. the same as the input. ‘ ‘

Sampling Gate Blow-by Compensat_ion »

A small part of a high frequency signal couples through
the capacitance of the Sampling Gate diodes when they are
back biased and - not 'conducting. This signal is called
blow-by and :is undesirzgble. A Sampling Gate Blow-by
Compensation circuit inverts the input signal and applies
some: of it to the output of the Sampling Gate to nullifly
the unwanted capacitively coupled signal,

The Sampling Gate Blow-by Compensation circuit con-
sists of: inverter Q30; an internally adjustable gain control
called LF Compensation, R30; and feedback capacitor C30.

Strobe Génerator

The Strobe Generator produces fast opposite polarity
pulses used to turn on the Sampling Gate. It consists of

. avalanche transistor Q10, whose operating voltage is con-

trolled by the voltage controller Q20 and internally
adjustable Avalanche Voitage control R20.

Signals from the Deita Delay Generator drive the
avalanche transistor whose breakdown characteristic gives
the high speed output pulses. In the avalanche transistor
output, there is a shorted transmission line that generates
the pulses.

Preamplifier

The Preamplifier brings the Sampling Gate output level
up to that of its input. Positive feedback via C45 from the
Preamplifier output to the Sampling Gate output gives a
bootstrap operation. This feedback effectively reduces the
capacitance of the Sampling Gate output by charging the

capacitance wit: the in-phase feedback signal,

. Negative feedback from the voltage divider consisting of
R229, R231, and R232 provides amplifier stability and
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establishes loop gain.' Loop Gain is-internally adjustablé and

~controlled by R232. The Preamplifier consists of a dual

FET Q40 driving integrated circuit operational amplifier
uU10. ' '

DC Balance and DC Balance Ampilifier

In passing through the Preamplifier, the sampled.signal

undergoes a change .in its DC level. The DC Balance and DC - -

Balance Amplifier .restores the proper DC level. It also

provides a low-impedance input to e Memory capacitor - -
€243 and the Lo Noise capacitor C247. The Balance and-

Balance Amplifier- unit consists of internally adjustable
balance control R233 and integrated circuit operational

- amplifier U230. -

Memory Gate

‘Whereas the Sampling Gate has a fast risetime response,
the other vertical amplifiers and circuits through which the

.sampled signal passes have a slower risetime response. To
.accommodate the slower risetimes, the Memory Gate is

used.

The Memory Gace, FET Q240, acts as an on-off switch
to pass the sampled signal from the DC Balance Amplifer to _
the Memory. Pulses that turn on the Memory Gate originate

-in the Strobe Logic circuits, which will be detailed later.
The Strobe Logic circuits also drive the Strobe Generator .
~ ...and Sampling Gate; however, the Memory Gate is on longer
. than the Sampling Gate. e :

The signal passed by the Memory Gate charges one or
two capacitors in its output. One capacitor, C248, is always
in the circuit. The other, C247, is paralleled with C248
when the Lo Noise switch is operated. With both capacitois
in the circuit the Memory Gate output cannot charge to as
high a level as it.could with just C248. Thus, the gate
output cannot equal the input signal at the instant a sample
is taken, and it will take more than one sample to display

the true value of the input signal. This effect is known as

“smoothing”’.

Memory Gating Generator

Providing turn-on pulses for the Memory Gates in both

-channels is a common Memory Gating Generator, Q310 and
Q311. This driver -amplifies and shapes strobe pulses. from -

the Strobe Logic circuit and feeds them to the Memory
Gate. S o

Memory Gate Blow-by Compensation B
A small part of the Memory Gating Generator pulse

capacitively couples through the Memory Gate via the FET

gate terminal. This signal is called blow-by and is undesir-

5-2

able. A Memory Gate Blow-by Compensation circuit inverts
the driver pulse and applies some of it to the output of the

-Memory Gate to nullify the unwanted capacitively coupled

signal,

The Memory Gate Blow-by Compensation circuit con-
sists of: inverter Q241, an internally adjustable gain contro!
called Gate Balance, R242; and feedback capacitor C249.

—

- Memory

The Memory 'ampiifies the Memory Gate output signal -

: and _feeds back an in-phase signal to the Sampling Gate

output. The amplified signal (X1 gain) drives the Post
Memory Amplifier. The feedback signal combines with the
positive feedback signal from the Preamplifier to keep the
Sampling Gate output charge from leaking off with time.
The positive feedback ' from the Preamplifier keeps the
instantaneous charge - replenished; feedback from the
Memory ensures a constant charge over a long time ‘period

~.and for signals with a low repetition rate.

' Dual FiET Q140 and integrated circuit operational
amplifier U140A compose the Memory. Negative feedback

- from . the amplifier output to Q140 provides amplifier

stability.

| Poﬁt Memory Ampli_fier

The Post Memory Amplifier provides a maximum gain of
7.63, adjustable with front-panel Variable Attenuation
(VOLTS/DIV CAL} control R109 and front-panel Gain
screwdriver adjustment R119. DC OFFSET control R115,

" paralleled with FINE adjust control R114, provides a DC

offset voltage to the amplifier that allows the operator to

shift the vertical position of the display.

Integrated circuit operational amplifier U140B is the
Variable Vertical Amplifier.

Unity Gain Inverter (Channel 2 only)

The Unity Gain Inverter inverts the Channel 2 signal to

- reverse its display direction; eg.; a negative-going input

gives an upward display. The Channel 2 Invert__ switch
selects ‘the inverted mode or {in the noninvert position)
bypasses the Channel 2 signal with no inversion. Channel 1

- is not affected by the inverter switch,

Integrated circuit operational amplifier U350 is the
Inverter Amplifier. -
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Output Amplifier

The Output Amplifier gives a constant output of
200 mV/Div for ai; noerating levels of signals applied to the
vertical input. The gain of this amplifier is controlled by the
Volts/Div switch and is such that the overall amplification
trom the vertical signal input to the Output Amplifier
output gives a deflection factor of 200 mV/Div at the
Output Amplifier output.

Fig. 5-1 shows fixed gains of 0.5 for the Compensation
Network, 7.63 for the Post Memory Amplifier (in cali-
brated mode), and from 0.105 to 26.2 for the Output
-Amplifier. Other stages have unity gain. With, for example,
a’'2 mV signal applied to the vertical input and with the

Volts/Div switch set for 2 mV/Div, the overai! gain is05X
~7.63 X 26.2 = 100; this gain of 100, with the 2 mV signal,

gives the required 200 mV/Div deflection factor.

Integrated circuit operational amplifier}U250 is the
Output Amplifier,

Switching

The switching networks are commoan to both channels
and consist of the Channel Switching Multivibrator and the
Vertical Channel Switch. The Channel Switching Multi-
vibrator is controlled by the Channel 1 - Channel 2 switches
on the front panel. The multivibrator pulses the Vertical

...Channel Switch to select -which output to display. The

- Vertical Channel Switch takes the pulses from the Channel

Switching Multivibrator and selects the trace to be dis-

played by the mainframe.

The Channel Switchina Multivibrator consists of transis-
tors Q354 and Q351. The Vertical Channel Switch consists
of FETs Q352 and Q353.

Q\/ertical Power Supplies

The 7514 vertical section contains two regulators that
provide +30 V, and —-30 V supplies. The remainder of the
voltage suppiies to the vertical section are provided by the
mainframe. The Power Distribution is shown. on sche-
matics 9A and 98B at the rear of the manual,

The +30 V supply is developed by integrated circuit U1,
transistor Q1 and zener diode VRG610 (see Diagram 6). The
—30V supply is developed by integrated circuit U3,

transistor Q3 and zener diode VRG13. The above U and Q -

numbers are those located on the Vertical Interface board.
The Vertical Interface board is shown on schematic 6 at the

®
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- HORIZONTAL SYSTEM

The Horizontal System provides deflection voltage for
the display oscilloscope and simultaneously controls the
time at which the vertical system samples the input signal.
The system uses a 150 KHz to 1 GHz trigger circuit, two
fast ramps {delaying and delayed sweep) to generate the
real time sweep, a slow scan ramp to generate the

_ equivalent time sweep, an amplifier, a scan ramp inverter, a

two dot position circuit for the horizontal measurement
and a delay generator for the strobe drive to the vertical
system.

Peak-To-Peak Signal Follower |

When the Auto Trig mode is selected, the Peak-To-Peak
Signal Follower provides an amplified voltage to the
Triggering Level control and the Auto Baseline Trigger
circuit. i : i

The circuit has both 3 Positive and a negative signal
circuit. A - positive input signal is received by transistor
Q421 and passed through transistor Q430 to charge
capacitor C430 to a positive peak amplitude. A negative
input signal is received by transistor 0420 and passed
_through transistor Q520 to charge capacitor C531 10 a
negative peak amplitude. The +Bal and —Bal potentio-
meters, R624 and R521, calibrate the internal voltage level
so that it is approximately +200 mV at the outputs of
operational amplifiers U430 and U530, :

HF SYnchroﬁizer Oscillator

The HF Synchronizer. Oscillator is used for input signals
above 100 MHz and is controlled by the HF SYNC button
on the front panel. The circuit is a free-running oscillator -
that operates from 16.5 to 25 MHz.

The circuit, consisting of tunnel diode CR221 and back
diode CR220, is coupled to coil L220 .and internally
adjustable resistor R209, which controls the bias. When one
of the diodes is in its higher voltage state, the other is in its
lower voltage state, with the back diode controlling. the
tunnel diode to its low state. The current to the diodes is
determined by the Triggering Level control, the coil
determines the time each diode is turned on, :

Trigger Ampilifier

The Trigger Amplifier is an exclusive OR circuit, in
which the first stage provides trigger polarity control. The
circuit has a X25 gain. When the Trigeering Level control is
connected through the Trigger Level Comparator circuit, it
raises or lowers the.level of the trigger signal at the input to
the Trigger Amplifier.

/ Integrated circuit. U220 is the Trigger Amplifier

‘network.




. Output Amplifier

The Output Amplifier gives a - constant. output of
200 mV/Div for ai aperating levels of signals applied to the
vertical input. The gain of this amplifier is controlled by the
Volts/Div switch and is such that the overall amplification
from .the vertical ‘ signal input to the Output Amplifier

+

output gives a deflection factor of 200 mV/Div at the

Output Ampilifier output.

~Fig. 5-1 shows fixed gains of 0.5 for the Compensation
Network, 7.63 for the 'Pos_t Memory Amplifier (in cali-
brated mode), and from 0.105 to 26.2 for the Output

Ampiifier. Other stages have unity gain. With, for example, -

a 2mV signal applied to the ‘vertical input and with the

Volts/Div switch set for 2 mV/Div, the overai! gain is 0.5 X -

763X 262 = 100; this gain-of 100, with the 2 mvV signal,

-gives the required 200 mV/Div deflection factor.

Integrated circuit operational amplifier U250 is the
Output Amplivfiier. : )

- Switching
The switching networks are comman to both -channels
and consist of -the Channel Switching Multivibrator and the

Vertical Channel Switch. The Channel Switching Multi--

“vibrator is controlied by the Channel 1 - Channel 2 switches
on the front panel. The muitivibrator pulses the Vertical
Channel Switch to select which output to display. The
Vertical Channel Switch takes the pulses from the Channel
Switching Multivibrator- and- selects the trace to be dis-

" played by the mainframe.

The Channel Switchina Multivibrator consists of transis-
tors Q354 and Q351. The Vertical Channel Switch consists
of FETs Q352 and Q353.

e ,
. CJ Vertical Power Supplies

The 7514 vertical section contains two regulators that .
provide +30 V, and —-30 V supplies. The remainder of the

voltage suppiies to the vertical section are provided by the

e mainframe. The Power Distribution is shown on sche-

‘matics 9A and 9B at the rear of the manual.

e The +30 V supply is devéloped by integrated ci_fcuit u1,

transistor Q1 and zener diode VR610 (see Diagram 6). The
~30V supply is developed by - integrated circuit U3,

transistor. Q3 and zener diode VR613. The above U and Q

numbers are those located on the Vertical Interface board.

The Vertical Interface board is shown on schematic 6 at the

- -rear of the manua!.

®

 Circuit Description—7514

HORIZONTAL SYSTEM

The Horizontal Systém 'provides deflection volfage for
the display oscilloscope and simultaneously controls. the

time at which the vertical system samples the input signal. -

-The system uses a 150 KHz to 1 GHz trigger- circuit, two
fast ramps (delaying and delayed sweep) to generate the

.. real time sweep, a slow scan ramp to generate the °

equivalent time sweep, an amplifier, a scan ramp inverter, a

- two dot position circuit for the horizontal measurement

and a delay generator -for the strobe drive to the vertical

" system.

Peak-To-Peak Signal Follower B

Wheh the Auto Trig mode is sel.ected, the Peak-To-Peak
Signat Follower provides an amplified voltage to the

Triggering Level - control and the Auto Baseline Trigger
. circuit. '

The circuit has both a positive -and a.negative signal
circuit. ‘A positive input signal is received by transistor
Q421 and passed through transistor Q430 to charge
capacitor C430 to a positive peak amplitude. A negative

input signal is received by transistor Q420 and passed .=

through transistor Q520 to charge capacitor C531 to a
negative peak amplitude. The +Bal and —Bal potentio-
meters, R524 and R521, calibrate the internal voltage level
so that it is approximately 200 mV at the outputs of
operational amplifiers U430 and U530.

HF Synchronizer Oscillator

The HF Synchronizer Oscillator is used for input signals

~ above 100 MHz and is controlled by the HF SYNC button

on the front panel. The circuit is a free-running oscillator
that operates from 16.5t0 25 MHz_. :

Thé.circuit, consisting of tunnel diode CR221 and back

- diode CR220, is coupled to coil L220 and internally

adjustable resistor R209, which controls the bias. When one
of the diodes is in its higher voltage state, the other is in its
lower voltage state, with the back diode controliing the
tunnel diode to its low state. The current to the diodes is
determined - by the Triggering Level control, the coil
determines the time each diode is turned on.

Trigger Amplifier

The Trigger Amplifier is. an exclusive OR circuit, in’

_which the_first stage provides trigger polarity control. The
“-circuit has a X25 gain. When the Trigrering Level control is

connected through the Trigger Level Comparator circuit, it
raises or lowers the level of the trigger signal at the input to
the Trigger Ampilifier, . :

Integrated circuit " U220 is the Trigger Amplifier
network. . - .
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.. diodes CR120 and CR122 are turned on, diodes CR121 and

e

‘Holdoff Ramp Generator

The Holdoff Ramp Generator provides sweep signals fo
the Trigger. circuit and determines the time between the
sweeps. :

- __The logic gate, consisting of diodes CR120, CR121,
CR122, and CR123, senses the delaying sweep signal. When

CR123 are reverse biased, which causes transistor Q123 to
be reverse biased and transistor Q124 to be turned on. In
this condition, the Trigger circuit is waiting to accept a

trigger signal. When a trigger signal is accepted, the delaying

sweep runs down; when the delaying sweep is at its lowest
level, delaying sweep transistor Q339 supplies current to
the Holdoff. Ramp Generator input, turning diode CR123
on and turning diode CR122 off. Diode CR120 is turned
off and diode CR121 is turned on, therefore, current
flowing through CR121 siarts a negative-going holdoff
ramp into holdoff capacitor C120. Transistor Q122 s
turned on and Holdoff Schmidt U240C is returned to the

holdoff - condition (holdoff lockout occurs) and the Fast .

Ramp is returned to 0. Diode CR122 is now turned on,
diodes CR121 and CR123 are turned off, and diode CR120
is turned on. The current source (Holdoff Potentiometer) is
passed through diode CR120, causing a positive holdoff
ramp. When the holdoff turns transistor Q123 off, transis-
“tor Q124 is turned on. This puts Holdoff Schmidt U240C
in the Hi state. This causes the Holdoff Lockout gates to
revert; Delay gate U240A and Ramp Drive Lockout gate

- U260C accept a trigger signal. The time frcm the end of

e ONE_SWeEEP 10 the trigger of the next sweep is controlled by

PN

the Triggering Holdoff potentiometer R128."

Trigger Circuit

The Trigger Circuit is a logic. network consisting of a
Holdoff . Schmidt, which is part of the Holdoff Ramp
Generator circuit; the Reset and Arming Gates, which
consist of the C= A - B gate and two Holdoff Lockout
gates; two Delay gates; and two Ramp Drive Lockout gates.
The Delay gates, T= A - B gate, and the Holdoff Schmidt
are contained in integrated circuit U240 and the Ramp
Drive Lockout gate; the Holdoff Lockout gates are con-
tained in integrated circuit U260. A simplified diagram is
shown in Fig. 5-2 with each gate identified.

An output signal from the network occurs when the

~-output level of the second Ramp Drive Lockout gate

changes. This is caused by level changes to the inputs of the
Holdoff Schmidt and the delay gate. The following is an
example of how the logic of -the Trigger Circuit may
operate. The logic for this network isC=A - Band = A +
B. Refer to Fig. 5-2 during this discussion.

Logic Example. With a negative signal to the input of the

Holdoff Schmidt (U240C, pin 13), the output {pin 15) is )

®

- signal and consequently no output s._

Circpit Description—7S14

Hi, which means the inputs of U240D (pin 10) and U260B

~{pin 7) are Hi. The outputs U240D (pin 14) and U2608

(pin 3) are therefore Lo, which means the inputs of U26DA
{pins 4 and 5) are Lo. The output of U260A (pin 2) must
therefore be Hi, which means the inputs of U260B (pin 6),
U260C (pin 12), and U240A {pin 5) are Hi, therefore, the

outputs of U260C (pin 15) and U240A {pi: 2) are Lo.

if '\v/ve’have a negative input to U2408 (pin'6) and U240D
{pin 11), the output of U2408B (pi~ 3) must be Hi, which

- means the input of U240A Apin 4) is Hi. The output of

U240A {pin 2) and therefore, the input of U260D {pin 11)
is Lo. Since the output of U260C (pin 15) is Lo, the input
of U260D (pin 10) must be Lo. With both inputs of u260D
Lo, the output of U260D (pin 14) rust be Hi, which means
the input of U260C (pin 13) is Hi.

Now, if the input U240C (pin 13) goes positive, the
output (pin 15) must go Lo, which makes the inputs of
U240D (pin 10) and U260B (pin 7) Lo. Since both inputs
of U240D (pins 10'and 11) are now Lo, the output (pin 14)
must go Hi, which means the input of U260A {pin 5} is Hi.
The output of U260A (pin 2) must go Lo, which makes the
inputs of U260C (pin 12) and U240A (pin 5) Lo; however,
since the inputs of U260C {pin 13) and U240A (pin 4) are

- Hi, there is no change to the outputs of U283C (pin 15)

and U240A (pin 2), so there is ro change in the output
al propagat_ion.

If the input to U2408B (pin 6) now goééwl-i‘i, 'the output

- of U240B {pin 3) must go Lo, which means the input of

U240A (pin‘4) is Lo. Since both inputs of U240A are now
Lo, the output (pin 2) must go Hi, which makes the input
of U260D (pin 11) Ri. The output of U260D (pin 14) must
g0 Lo, which makes the input of U260C (pin 13) Lo. Since
both inputs of U26GC are now Lo, the output {pin 15)
must go Hi. This is a level change at the Trigger Circuit
output, therefore, an output signal is propagated.

Fast Ramps

There are two Fast Ramp generators; the Delaying Ramp
Generator and the Delayed Ramp Generator. Each Ramp
has a Comparator and a Ramp Inverter. The Ramp inverters
are driven by a 1-2-5 position Timing (SEC/DiV) switch.
These Ramps generate a real time sweep to provide pulses
to the Delta Delay Generator and the Buffer circuit.

The trigger signals to the Delaying Ramp Generator are
held off by saturation transistor Q342, which is driven by
transistor Q343. Transistor Q338 is the Delaying circuit
Fast Ramp current source for the timing capacitors, C239,
C241, C243, C244, and C252. The timing capacitors
determine the rate of the signal. The sensing transistor
Q339 clamps the negative excursions of the input signal.
The Comparator consists of two comparator transistors,

55
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T

W

HOLDOFF SCHMIDT

.

INPUT TO SCHMIDT

Fig. 5-2. Trigger Circuit Logic.

NN

O

\#256 and Q357, with output provided by two line The Delayed Fast Ramp Generator operates the same as
‘receivers, U455A and U455B. The level of the comparator the Delaying circuit, except that there is a tunnel diode
transistors is determined by the Ramp Inverter U355, (CR459) in the Comparator of the Delayed circuit that
which is driven by the Timing switch. Resistor R230 is used sharpens the delayed strobe output so that the output is
to balance the input to the inverter. A independent of the ramp rate.

When Comparator transistor Q356 is on, transistor Q357
is off, therefore, the output (pin 2) of line receiver U455A

er: r . 5,
is Hi and the output (pin 3) of line receiver U4558B is Lo. Delta De'ay Generato

. At the comparison level, transistor Q357 is on and The Delta Delay Generator produces pulses that drive
transistor Q356 is off. This makes the output (pin 3) of the Channel 1 Strobe Generator, Channel 2 Strobe Genera-
receiver U455B go positive and the output {pin 2} of tor, and Memory Gating Generator. Two voltage com-
receiver U455A go negative, which provides drive to the - parators, contained in integrated circuit operational
saturaticn transistor Q362 in the Delayed circuit. amplifier U470, make up the Deita Delay Generator.
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One input to each of the two comparators is a reference
voltage. The other. input is a step from the delayed sweep
circuit. When' these two inputs are equal, the comparator
producis an output pulse (comparator. output rises). When

‘the comparator input step ends, the comparator output

falls and ends the output pulse,

Front panel CH1 TIME DIFF CH2 control R139

controls the. comparator reference voltage. A change in this
voltage changes the time when the two comparator output
puises start, relative to one another. This change, in turn,

changes the time when the Channel 1 ard. Channel 2

Sampling Gates sample signals. A maximum of approxi-
mately 2 nanaseconds difference between the channels is
possible. )

Bufier

The Buffer circuit is a Schmidt with constant time

. feedback. it drives the interdot Blanking Pulse Generator,

-+ . Gating Generator and Scan Ramp Gating Multivibrator. In

\addition, it also drives the vertical Memory Gating
o Generator.

The Buffer -consists of integrated circuit operational

meveens-(EL€YMiNEs.the time constant for all trigger rates.

Scan Ramp Gating Multivibrator

The Scan Ramp Gating Muitivibrator gates the Scan

Ramp to generate equivalent time sweep. Among some of
the functions performed by the Scan Ramp Ramp Gating
Multivibrator are the sensing of sweep lockout, single sweep
‘start, providing axis gating, and controlling the reset of the
Scan Ramp and Staircase Generator.

The circuit consists of integrated circuit U380,

N . _
e ( . Interdot Blanking Pulse Generator

The Interdot BlanRing Puise Generator ,takeé an output

S — from the delayed strobe drive to cieate blanking and drive
: the alternating multivibrator signal. The circuit consists of a
transistor Q590 and two capacitors C492 and C173.

Inverter, Gating Generator and Gated Current
Generatpr» ' . '

The inverter is a multi-purpose operational amplifier,

U490, which accepts an external scan ramp and provides an
.output either as a horizontal scan or as scan current to tha
Gaied Current Generator. The. Gating Generator takes
output from the Buffer and provides drive to the Gated
Current Generator by means of transistor Q480 and diode

- ®

amplifiers U470A and U470B, and a capacitor C474 that :

Circuit Description—7814

CR480. The Gated Current Generatqr isa current generator
that is gated by an inverter Q380. It provides an output
signal to the Scan Ramp and Staircase Generator.

Scan Ramp and Staircase Generator

The Scan Ramp and Staircase Generator is an integrated
circuit integrater with various ramps. The circuit is con-

trolled by the Gated Current. Generator and Scan Ramp.
‘Gating Multivibrator. When the circuit is in the Single Scan

mode, it saturates at approximately 12 V. By pushing the
START button, diode CR280 will- be returned to its Lo

state and the circuit can receive the next pulse.

The .Scan Ramp and Staircase Generator circuit consists
-of integrated circuit U280, diode CR280, and two timing

capacitors C280 and C281. -

Two Dot Circuit

The Two.Dot Circuit provides horizontal comparison for

the two dots. The circuit contains the Two Dot Pulse and
Delay Generator, Dela_y Voltage Follower, and 1st Dot Stop
circuit. w

The Two .Dot  Circuit produces two current sources
through transistors 0139 and Q141. One source is for the

- delay multiplier stop and the other source is for calibration
~of the DELAY ZERO (1st DOT) and DELAY TIME MULT

(2nd DOT) controls. The current sources are calibrated by

-variable resistors R130 and R131. The DELAY ZERO (1st

DOT) control is adjustable over nine cm of the delaying
sweep display, the DELAY TIME MULT {2nd DOT)
control is adjustable over ten cm of display, and the time

' multiplier between the dots is read directly on the Delay
“Time Mult dial.

“ " Input to the Two Dot Circuit is providedb by fhe ScanA

Ramp and is compared against the voltages of the 1st and
2nd Dots. The comparator offset {dot width) is determined
by resistor R161. As the Scan Ramp goes from 0 to
10 volts, the 1st and 2nd dot comparator inputs are
traversed so that the first crossing turns the dot on and
second crossing turns the dot off, '

The 1st dot stop circuit is required to stop the 2nd dot

from going beyond the right hand edge of the display; thus -
. ths reading on the dial is always correct.

The Delay Voltage Follower circuit consists of inte-
grated circuit U145B. The Delay Generator consists of the
integrated circuit U145A, variable resistor (1st dot stop
control) R130, diode CR150, transistors Q139, Q141,
Q142, and Q143. The Two Dot Pulse circuit consists of
integrated circuits U150 and U155, .

B-7




One input to each of the two comparators is a reference
voitage. The other input is a step from the delayed sweep
circuit. When these two inputs are equal, the comparator
"produc2s an output pulse {comparator output rises). When
the comparator..input step - ends, - the .comparator output
falls and ends the output pulse.

Front panel CH 1 TIME: DIFF CH2 .control R139 -
controls the comparator referénce_ voltage. A change in this
voltage changes the time when the two comparator output
“pulses start, relative to one another, This change, in turn,

changes  the time when-the- Channel 1 - ard  Channel 2
Sampling - Gates sample signals. A maximum: of . approxi-

‘mately 2 nanoseconds difference between the channels is
" possible. '

Bufier

The Buffer circuit is. a Schmidt with constant time

- feedback. It drives the Interdot Blanking Pulse Generator,
Gating Generator and Scan Ramp Gating Multivibrator. In )

addition, it also_ drives the vertical Memory Gating
Generator. = :

The Buffer consists of -integrated circuit operational

amplifiers U470A and U4708B; and a capacitor C474 that

determines the time censtant for all trigger rates.

Scan 'Ramp Gating Multivibrator

The Scan Ramp Gating Multivibrator gates the Scan
Ramp to generate equivalent time sweep. Among some of
the functions performed by the Scan Ramp Ramp Gating
Muitivibrator are the sensing of sweep lockout, single sweep
start, providing axis gating, and controlling the reset of the
Scan Ramp and Staircase Generator.

The circuit consists of integrated circuit U390,

Interdot Blanking Pulse Generator

The Interdot BIanlEing Pulse Generator takes an output
from the delayed strobe drive to cieate blanking and drive
the alternating multivibrator signal. The circuit consists of a
transistor Q590 and two capacitors C492 and C173.

Inverter, Gating Generator and Gated Current
Generator _ o

The Inverter is a muiti-purpose operational amplifier,
U480, which accepts an external scan ramp and provides an
output either as a horizontal scan or as scan current to tha
Gaiwvd Current Generator. The Gating Generator takes

output from the Buffer and provides drive to the Gated .

Current Generator by means of transistor Q480 and diode

®

Circuit Dg‘scr_iption—7s14

CR480. The Gated Current Generator is a current generator
that is gated by ‘an inverter Q380. it provides an output
signal to the Scan Ramp and Staircase Generator.

- Scan Ramp and Staircase Generator

. The Scan Ramp and Staircase Generator is an integrated

circuit integrater-with various ramps. The circuit is con-

trolled by the Gated Current Generator and Scan Ramp

‘Gating Multivibrator. When the circuit is in the Single Scan

mode, it saturates at approximately 12 V. By pushing the

START"'button,'*i'diode‘CR280 will be returned to its Lo

state and the circuit can receive the next pulse. ..

The Scan Rampv and Staircase Generator circuit consists
of integrated circuit U280, diode CR280, and two timing
capacitors C280 and cast. '

_Two.Dot- Circuit. .

The Two Dot Circuit provides horizontal comparison for

© .the two dots. The circuit contains the Two Dot Pulse and
Delay Generator, Delay Voltage Follower, and 1st Dot Stop

circuit.

The Two Dot Circuit’ produces two current sources
through transistors Q139 and Q141. -One source is for the
delay multiplier stop and the other source is for calibration
of the DELAY ZERO (1st DOT) and DELAY TIME MULT
(2nd DOT) controls. The current sources are calibrated by
variable resistors R130 and R131. The DELAY ZERO (1st
DOT) control is adjustable over nine cm of the delaying
sweep display, the DELAY. TIME MULT {2nd DOT)

control is adjustable over ten cm of display, and the time -

multiplier between the dots is read directly on the Delay

- Time Mult dial.

Input to the Two Dot Circuit. is_provided by the Scan

‘Ramp and is compared against the voltages of the 1st and
2nd Dots. The comparator offset (dot width) is determined . .

by resistor R161. As the Scan Ramp goes from 0 to
10 volts, the 1st and 2nd’ dot comparator inputs are

“traversed so that the first crossing turns the dot on and
. second crossing turns the dot off,

The ist dot stop cireuit is required to stop the 2nd dot
from going beyond the right hand edge of the display; thus
th= reading on the dial is always correct. ’

_ The Delay Voltage Follower circuit consists of inie-
grated circuit U1458. The Delay Generator consists of the
integrated circuit U145A, variable resistor (st dot stop
control) R130, diode CR150, _transistors Q139, 0141,
Q142, and 0143. The Two Dot Pulse circuit consists of
integrated circuits U150 and U155, o

'B-7




Circuit Description—7514

Intensity Blanking Mixer

The Intensity Blénking Mixer is a circuit that intensifies
each dot width received from the Two Dot circuit and

provides blanking during the time the sampler is taking a
new sample.

Transistor Q160 is used to intensify the dot and
transistor Q161 is the blanking transistor in the Intensity
Bianking Mixer circuit. ’

Position

Voitage Follower and Horizontal
Amplifier ' : :

The Position Voltage Follower is the operational am-

plifier U180A used as the horizontal position calibrator.
Input current to the ‘Voltage Follower is provided by
variable resistor R100. The output of the Position Voltage
Follower and the horizontal drive current are summed by
the the Horizontal Amplifier. The selection of the Vertical
Mode Switch determines the drive {sawtooth -or X from
Channel 2 Vertical Amplifier) to the Horizontal Amplifier,
The Horizontal Amplifier is an operational amplifier U180B
that provides input to the Sweep Calibrator R183. -

58

Readout

" Readout Logic is provided to the oscilloscope readout
circuitry by signals from the readout board. The logic to
the readout board comes from the Channel 1 and Channel 2
attenuator switches of the vertical section and from the .
Delaying Sweep and Delayed Sweep sections of the Timing
switch of the horizontal section.

The Readout logic is shown on schematics 3 and 5C in
Section 9 of the manual. For more specific information on
the readout circuitry, refer to the 'Circuit Description
section of your Tektronix 7000 Series oscilloscope manual.

Horizontal Power

Th_e power to the Horizontal section of the 7514 is
supplied by the vertical section of the 7S14 and the
mainframe of the 7000 series instrument used. The Power

Distribution is shown on schematics 9A and 9B at the rear
of the manual.
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" Introduction LT i e
B This section of the manual provides information used for

_ Preventive maintenance, corrective maintenance;;emd trou-
- bleshooting the 7S14. The physical location of alt eircuit
components on the circuit boards are shown i full size -

o . illustrations at the rear of this section. .

" PREVENTIVE MAINTENANCE

.. spection, . etc. Preventive maintenence per.
..formed..om.a regular basis wilh ety prevent ‘instriimen
~failure and will improve reliability of the instrument. The

severity -of the environment to which the 7514 is subjected -

- ceding recalibration of the instrument. . .-

“Accumulation “of dirt ‘in the" instrument "ca
overheating and component breskdawn. Dirt.on compo :
nents acts as an insulating blanké€ snd ‘Brevents efficient
heat dissipation.
cpath. e By

_The sids panels of the 7S14 provide protection against
.~ dust in the interior-of  the instrument. Operating without .
~.the covers in place will creats the nesd for more freguent

cleaning,

Avoid the use of chemical cleaning asgents which

1 Avoid chemicals which contain benzene, toluene,
- xylene, acetone or similar solvents, - o

7514 can be removed with a soft cloth or small paint brush.
-~ The paint brush is particularly useful for dislodging dirt on
- and around the front-panel controls. Dirt that remains can .
" be removed with a soft cloth dampened with a mild
detergent and water solution. Abrasive cleaners should not
- be used.b FN .y . . . e e :

v_@_

s T ,__,;,;,"{.;,,.;ug»ma-ﬁ:—:—ﬁﬁ«mm.?: LN e

It also provides an electrical conduction

o Recalibration

“Exterior. Loose dust-accumulated on the ou,tsidievof the

- Section 6—-7514

' Interior. Dust in the interior of the instru_ﬁient should be
removed occasionally, due to its electrical - conductivity
under high-humidity conditions. The best way to clean the

interior is to blow off the accumulated dust with dry,

_low-pressure air. Remove any dirt that remains with g soft

=i paint brush or a cloth dampened with a mild detergent and

7= water--=olution. A - cotton:tipped applicator: is useful for
- cleaning in narrow spaces on circuit boards. | . .

" Lubrication

The. reliability of potentiometers, switches and other .

~moving parts can be maintained -if they are kept properly
. Jubricated. However, too much lubricant is. as detrimental

~teolittle lubricant. A lubrication kit ‘containing the

. -nmecessary lubricants  and  instructions is -available from
. Tektronix, Inc. Order Tektronix Part Number 003-0342.01.
- determines the frequency of needed maintenance. A con- .- s RSN P

_ venient - time to perform perventive maintenance i pre- Visual |ﬂ5péctibn"'

The 7S14 should- be  inspected occasionally for such
defects as broken connections, damaged gircuit. boards,

"improperly seated transistors or pin connectors, frayed
~cable shields and heat-damaged

components, i

The corrective procédures for most visible defects are

- obvious; however, particular care should be taken if heat
- damaged - components are found. Overheating usually
indicates other trouble in the instrument; therefore, it is

important that the cause of overheating be corrected to-

prevent recurrence of the damage.

‘ Semiconduétor Checks

Periodic checks of the semico'nd.uctor's in the 7S14 are

v ot recommended. The. best check of semiconductor .

performance is actual operation in the instrument, More

i details . on’ checking semiconductor operation are given

might damage the plastics used in this instrument.. ., under t;oupleshqotmg. o

-~

To ensure accurate measurements, check the calibration

of the 7514 after each 500 hours of operation or every six
- 'months if used infrequently. In addition, replacement of

components may necessitate recalibration of the affected

- circuits. The calibration’ procedure can also be nelpful in
localizing certain troubles in the instrument. In some cases,
- minor

troubles .

may be revealed or corrected by
recalibration. . -
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TROUBLESHOOTING

Introduction

The following information is provided to facilitate -
 troubleshooting of the 7S14. Information contained in
-other sections of this manual should be used along with the
fdllowing information to aid in locating the defective
component. An understanding of the circuit operation is

~ - helpful in locating troubles. See the Circuit Description
section for information: S

Troubleshooting Aids ,
Diagrams. - Circuit diagrams and corresponding circuit
boards are located on foldout pages at the rear of the
manual. Preceding the circuit diagrams is Section 8 of the
‘manual, which contains the Electrical Parts List. From )
these schematics and the parts list the component number,
location, elecirical characteristics and Tektronix, Inc. part
.'mber can be cross referenced. The components that are
located on the front panel are shown on the circuit
#~diagrams + 4 their front-panel names given in a block. The
iames 0. the internally adjustable components are also
given, but the names are not in blocks. Additional aids for
troubleshooting can be found in the Calibration section of

W ~Calibration section, an individual can often isolate where
' t'héitrou_ble exists.

diagram 5_ are coded to indicate the position of the contact.
in the switch assembly counting from the front, or
‘mounting end of the switch, toward the rear. The contact
closure chart given on the diagram indicates when each
“mm=Tontact is closed.

Circuit Boards. Fig. 6-12 through 6-21 show the circuit
boards used in the 7S14. These pictures, used along with
the circuit diagrams, aid in locating the component mount-
ed on the circuit boards. :

/’ .
- Component ldentification

- The -electrical components in the 7S14 are identified

- either with a printed identification or EIA color code

+-----marking. For components that do not lend themselves to
‘marking, refer to the parts list for information.

Resistors. The 7514 uses composition and metal film
resistors in its circuits. Most of these resistors will be color
coded although a few may be marked using printing.
Composition resistors are color coved using a four band
system where the first two bands represent value significant
figures, the third band is the muitiplier, and the fourth
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this manual. By performing the checks as described in the T

ismmmesment:CAY Switch ‘Contact-identification. Switches shown on™"""" Sl
‘Troubleshooting Equipment

band is the tolerance. Metal film resistors are color coded
with a five band. -system where the first three bands
represent value significant figures, the fourth band is the
multiplier and the fifth band'is th~ tolerance.

Capacitors. Most capacitors have the valye printed on
the body of the component. However, some of the smaller
capacitors and some of the new tantalum capacitors are
color coded. There are several . varie*ies of color code
systems used, so for absolute identification; it is best to

refer to the parts list.

Semiconductor Devices. Most semiconductor devices will
have the identification printed on the body of the device.

The information will indicate the Tektronix, Inc. part

number, the manufacturers part number or the JEDEC part.

number assigned to the device. Some of the glass diodes are
color coded. If a diode is color coded, the first band is the
cathode indicator. The nex: r.iree’ bands will represent the
middle three numbers of the Tektronix, Inc. part number
or the last three numbers of the JEDEC part number.

Semiconductor Lead Configuration. Fig. 6-1 shows the
lead: configuration for the transistors and the integrated
circuits used in the 7S14. Orientation for - the integrated
circuits is indicated by a dot located next to the socket on

- the circuit board where the unumber 1 pin of the integrated

circuit is to be located.

The foliowing equipment is useful for troubleshooting '

the 7514, - . '

1. Transistor Checker

Description: Dynamic-type tester,

Purpose: To test the semiconductors used in this
instrument. : )

Recommended type: Tektronix 576 CUrve Tracer.

2. Voltohmmeter )

Description: 0 to 50 megohms. Accuracy, within 3%.
Test probes must be insulated to prevent accidental
shorting.’

Purpose: For general troubleshooting. Do not use a
VOM for absolute resistance check of precision resistors,

NOTE

A 20,000 ohms/volt VOM can be used to check the

voltages in this instrument if allowances are made for

the circuit loading of the VOM at high-impedance

pm;nts.
!




c.

" | Metal-Cassd
Transistor

s T

: L Power Transistor '—l

Index

Integrated Circﬁits . I

Fig. 6-1. Transistor and integrated circuit pin arrangement.

3. Test Oscilloscope

Description: Frequency response, DC to 10 MHz min-
imum; deflection factor, 100 millivolts to 2 volts/division,

and 5 micrpseconds to - 10 milliseconds/division. Use a 1X
voltage probe, : '

Purpose: To check the operating waveforms of the 7514,

. hecomhended type: Tektronix 7000 series oscilldscope
with a 7A13 Ampiifier and 7B50 or 7B70 Time Base. Use a
P3011 probe. '

Troubleshooting Techr_iiques |

This troubleshooting procedure is arranged in an order -

- that checks the simple trouble possibilities before pro- .
~ceeding with "extensive troubleshooting. The first few

checks assure proper connection, operation and calibration,
If the trouble is not located by these checks, the remaining
steps aid in locating the  defective component. When a
defective component is located, it should be replaced

following the replacement Procedures given under Correc-
tive Maintenance. :
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1. Check Control Settings. Incorrect control settings can
indicate a trouble that does not exist. If there is any
[ ;7 . question about the correct function- or .operation of any
1 B . control, see.the Operating Instructions section.
|
|
I
|
}
l
|

2. Check Associated Equipment. - Before proceeding
~ with troubleshooting of the 7S14, check that the equip-
ment used with this instrument is operating correctly.
Check that the signal is properly connected and that the

"“power source.

3. Visualv Cheék. Visually check the instrdment for-such

- damaged circuit boards, damaged components, etc.

B 4. Check instrument Calibration. Check the calibration
g of this instrument, or the affected circuit if the trouble
appears in one circuit. The apparent trouble may only be a
result of misadjustment, which can be corrected by
catibration. Complete calibration instructions are given in
the Calibration se '

A e St

5. Isolate Trouble to a Circuit. To wclate trouble to a
| , particular circuit, note the trouble symptom. The symptom
, ' often’ identifies the circuit in which the troub!e is located.
g o .- When trouble symptoms appear in more than cne circuit,
1N check affected circuits by taking voltage and waveform
readings. See the information under Troubleshooting Pro-

troubleshooting the circuits of the 7514

6. Check Individual Components. The following para-
graphs describe methods of checking individual components;
in the 7S14. Components that are soldered in place are best
checked by first disconnecting one end. This isolates the
‘measurement from the effects of surrounding circuitry,

NOTE

1 N\ In order to. check components on the Sampler

; L ™ “\ Boards, it is necessary to remove the Sampler Board

; R -4 \ Cover. The 7514 may still be operated by replacing

i the cover with a test fixture, Tektronix Part Number
067-0693-00. 1 trequires two of these test fixtures for -

- both channels-to be operational at the same-time.

A. SEMICONDUCTORS
; CAUTION 2
If the 7814 is connected to the mainframe with
extender cables, turn the power switch off before
removing or replacing semiconductors.

54

interconnecting cables are not de‘fective_T Also, check the .. - operating conditions. .

problems - as  unsoldered connections, broken wires, -

cedure in this section for the recommendeg method . of ___

A good check of transistor operation is actual perform-
ance under operating conditions, A transistor can most

- effectively be checked by substituting a new component for

the one - in question {it is recommended that the replace-
ment part be one that has been tested). However, be sure
that the circuit conditions are not such that a replazement
transistor might also be damaged. If substitute transistors
are not available, use a dynamic tester to check the:
transistor in question. Static-type tester are not recom-
mended, since they do not check operation under simulated

Integrated circuits can be checked with a voltmeter, test
oscilloscope, or by direct substitution. A good under-
standing of the circuit description is essential to trouble-
shooting . circuits that * contain integrated circuits. In

" addition, checking for the circuits to produce operating

waveforms, as shown in the schematic section, is a good .
operational check for integrated circuits. Use care when

checking integrated circuits 50 tha* leads do not get shorted
together. ' .

ction. - - . Y e B.. DIODES

A diode can be checked for an open or shorted
condition by measuring the resistance between terminals,
With an ohmmeter scale having an internal source of
between 800 millivolts and 3 volts, the resistance should be

very high in one direction and very low when the meter
leads are reversed. . :

L CAUTION

‘Do not use an ohmmeter scale that has a high internal
current; high currents may damage the diode.

A test instrument: such as a 576 Curve Tracer is good for
checking the actual parameters of diodes.

8. Repair and Readjust the Circuit. |f any defective
parts are located, follow the replacement procedures given
in this- section. Be sure to check the performance of any

circuit that has been repaired or that has had any electrical
components replaced.

Troubleshooting Procedure

General. The following procedure explains a logical
st_ep-by-step test sequence to be followed when trouble-
shooting the 7S14. A typical waveform for each test point
is shown. If you do not get a waveform similar to the one
shown for the test point being checked,. the components
associated with that test point (see the schematics for
applicable components) should be checked. If the compo-
nents in the Samplers have to be checked, the sampler cover
has to be removed. The instrument may still be operated by

®
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1. Check Control Settirigs. Incorrect control settings can
control, see the Operating Instructions section.

2. Check Associafed Eduibmanf. V.Before‘ proceéding
with troubleshooting of the 7514, check that the equip-

interconnecting cables are not defective. Also, check the
power source.

~--3. Visual Check. Visually check the instrument for such
problems as unsoldered connections, . broken wires,
damaged circuit boards, damaged components, etc.

4. Check Instrument Calibration. Check the calibration
of this instrument, or the affected circuit if the trouble

“result” of misadjustment,  which can ‘be corrected by
- calibration. Complete calibration instructions are given in

(__/Calibration section. i s e

ree==-5:"isolate Tréiible to a Circuit. To motate trouble to a
particular circuit, note the trouble symptom. The symptom
-often identifies the circuit in which the troub'e is located.
When troubie symptoms appear in more than ¢ne circuit,

check affectgd circuits by taking voltage .and. waveform

cedure in this section for the recommended method of
troubleshooting the-circuits of the 7514,

6. Check Individual Components. The following para-
graphs describe methods of checking individual components
in the 7S14. Components that are soldered in place are best
checked by first disconnecting one end. This isolates the
‘measurement from the effects of surrounding circuitry.

NOTE

L\/'n order to check components on the Sampler

““Boards, it is necessary to remove the Sampler Board
Cover. The 7514 may still be operated by replacing
the cover with a test fixture, Tektronix Part Number
057-0693-00. It requires two of these test fixtures for
both channels to be operational at the same time,

e ATTSEMICONDUCTORS
g CAUTION 2
If the 7514 is connected to the mainframe with
extender cables, turn the power switch off before
removing or replacing semiconddctors,
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indicate a trouble that does not exist. If there is any -
. question about the correct function or operation of any

ment used- with this instrument is operating correctly. .
Check that the signal is properly connected and that the.

appears in one circuit. The apparent trouble mayonlybea .

TR

'readings. See the information under Troubleshooting Pro- -

- A good check of transistor operation is actual perform-
ance under. operating.conditions. A transistor can most
effectively be checked by substituting a new component for
the one in question (it is recommended that the replace-
ment part be one that has been tested). However, be sure’
that the circuit conditions are not such that areplazement
transistor might also be damaged. If substitute transistors
are not available, use a dynamic tester to check the
transistor in question.. Static-type - tester are not recom-
mended, since they do not check operation under simulated
operating conditions.

Integrated circuits can be checked with a voltmeter, test
oscilloscope, or by direct substitution. A good . under-
standing of the- circuit description is essential to trouble-
shooting circuits that contain integrated circuits. In
addition, checking for the circuits to produce operating
waveforms, as shown in the schematic section, is a good
operational check for integrated circuits. Use care when
checking integrated circuits so tha: leads do not get shorted

. together.

- B. DIODES

. ,A diode can be checked for an open or shorted
condition” by ‘measuring the resistance between terminals.
With an ohmmeter scale having an internal source of

between 800 millivolts and 3 volts, the resistance should be
very high in one direction and very low when the meter
leads are reversed, ] s :

CAUTION

Do not use an ohmmeter scale that has a high internal
current; high currents may damage the diode.

A test instrument such as a 576 Curve Tracer is good for
checking the actual parameters of diodes.

8. Repair and Readjust the Circuit. If any defective
parts are located, follow the replacement procedures given
in this section. Be sure to check the performance of any
circuit that has been repaired or that has had any electrical
components replaced.

Troubleshoofing Procedure

General. The following procedure explains a logical
step-by-step test sequence to be followed when trouble-
shooting the 7S14. A typical waveform for each test point
is shown. If you do not get a waveform similar to the one
shown for the test point being checked, the components
associated with that test point (see the schematics for
applicable components) should be checked. If the compo-
nents in the Samplers have to be checked, the sampler cover
has to be removed. The instrument may stifl be operated by

®
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replacing the sampler cover with test fixture 067-0693-00.
Two of these test fixtures are required if you want to
operate both channels at the same time,

Any - general. purpose oscilloscope with a minimum

" bandwidth of 10 MHz can be used as a test oscilloscope for
. troubleshooting the 7S14. The ensuing test procedure was

performed using a Tektronix 7704 oscilloscope with a
7A13 . Amplifier and a 7871 Time Base. By using this:
set-up, the included waveform pictures contain readout

_ showing the vertical sensitivity and sweep rate for-each test. e
CTT e e R Attach a 1X Probe to the Amplifier Input.

It is recommended that the power supplies be checked

before proceeding with the waveform checks to ensure that -
the. mainframel and  the 7514  power: supplies are- in

. operating"condition. A" procedure for testing the power -
supplies is given in the PERFORMANCE CHECK section of

Test Procedure. This test procedure will give the initial . .
-up for the 7514 ler, th Pulse Ge c TR e S ; it f
set-up for the 7S14 Sampler, the 284 Pulse Generator and " the appropriate circuitry {see vematics in Scstion ©).
1o the set-up will be given. Since the test oscilloscope wsed -~~~ - A
10" perform ' these checks may vary, only the general ..
i for the test oscill et il be given. =~ -
requirements for o osalloscope set-up wi »g' ~ - Move the probe to Pin 11 of U220 on the Trigzer bozrd.
... Trigger ;t_netest_oscilloscogxefcxawmfeform. This wavzform

the tesi oscilloscope. After that, only the pertinent changes

7514 Initial Set-up

 Connect the 7514 to the 7000 series mainframe usinga .
set of extender cables (067-0616-G3).. Remove the side . .
- panels from the 7514, T ’

CHIBCH2VOLTS  sawosy

DELAYING SWEEP
SEC/DIV
DELAYED SWEEP
SEC/DIV. .-

All red CAL contiols.

" Settolps

S;t' tobl usr

Set fully CCW (in detent)
The following push-buttons must be pushed in: CH 1,‘

+SLOPE, and REP. All other push buttons must be
released. :

284 Pulse Generatdf Initizi Setup -

Maintenance—7814

Connect a 50 © coaxial cable from the 284 SCUARE
- WAVE OR SINE WAVE OUTPUT connecter to the
7S14 EXT INPUT 50 connector.

Test Oscilloscope Initiat Set-up

~ Amplifier VOLTS/DIV

Set to 500 mv
TIME/DIV ) Set to 500 ns
Vertical - . DC Coupled
Source

Internal

- A. HORIZONTAL CHECKS

1. Connect the 1X Amplifier probe to Pin F of the 7514

Trigger board with the probe ground clip attached to the
- 7814 chassis. Adjust the 7S14 TRIGGERING control for a

free-running ‘trace on the 7080 series mainframe. Trigger

* the test oscilloscope for a waveform display. This waveform

should be’ similar to that shown in Fig. 6-2A. If the
‘waveform_is not as shown or no waveform appases, check

2. Change the test oscilloscops vertical to 2 V/Diy,
should be similar to that shown in Fig. 6-2B.

3. Move the probe to Pin 2 of U220 on the Trigoer

-board. Trigzer, the test escilloszags fora*witslorm, Tais
- waveform should be similar to that sihown in Fig. 6-20.

4. Chonpe. the test. osci!!cseézm -Time/Qiv - to-23 g5, o -
" Connect the probe to Pin i of the Trigger board. Trigger

the test ossilloscope for a waveform. This waveform should
be the same as that shown in Fig. 6-2D.

5. Move the probe to Pin L of the Trigger board. The
waveform should be the same as that shown in Fig. 8-2E,

6. Connect the probe to PinC of the Trigger board.
Trigger the test oscilloscope for a waveform. This wavetorm

-+ should be the same as that shown'_in Fig. 6-2F.

7. Perform the 7514 High Frequency chegk in the

SQUARE WAVE Setto 1.0V following manner: -
AMPLITUDE o .
PERIOD Setto 1 us . a. Change the 7S14 CH VVOLTS/DIV to 50 mVv.
MODE . Set to SQUARE WAVE ) :
- OR SINE WAVE b. Set both the DELAYING and DELAYED SWEEP
- OUTPUT controls of the 7514 to 10 ns. R :
® &5
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; S {A) Probe to pin F.

. {E)} Probe to pin L.

6-6

‘ (F) Probe to pin C.

Fig. 6-2. Trigger waveforms,

. /P?J\
14 7
- [ 1
(B) Probe to U220, pin 11.
3 s S L S
s =
(C) Prabe to U220, pin 2, (D) Probe to gin K.

i) dmgm 8 . 4.
Al \_N i

i\
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c. The following 7S14 push-buttons are to be- pushed .in:

INT CH 1, HF SYNC, CH 1,+SLOPE, and REP. Al other

push-buttons are out.

d. Set the 284 PERIOD to 10 ns..

e. Attach 50 Q coaxial cable from 284 SQUARE WAVE

OR SINE WAVE OUTPUT to the 7514 CH 1 INPUT.

It should now be possible to obtain a waveform: on the

mainframe graticule by adjusting the 7S14 TRIGGE:RING'. ,

=.control.. ‘

- ‘8.. Disconnect the 1X test probe from-the 7S14.. Change

the 284 PERIOD control to 1 us. Connect 2 second 50
coaxial cable from the 284 to the 7S14 with this cable from

the 284 TRIGGER OUTPUT to the 7514 EXT INPUT.

Release the INT CH 1 and HF SYNC Push-buttons on. the

" 7814, leaving the CH 1, + SLOPE, and REP buttons pushed

in. Change both the DELAYING and DELAYED SWEEPS
of the 7514 to 1 us. Change the 7514 CH 1 VOLTS/DIV to
B V. Use the 7S14 TRIGGERING: control to trigger a

display on the 7S14 mainframe. Change the test oscillo-

scope Amplifier to- 1'V/Div..Set a0 V reference on the test

\ v -oscilloscope, T cm: above the: bottem graticule line on the'
A R

oscilloscope..

-9.. Connect the Amplifier 1X probe to Pin 6 of U455 on
. the Horizontal board and trigger the test asciloscape for a
-~ waveform.. This: waveform should be similar to that shown

in-Fig. 6-3..

s 10k.-Change: the: test oscilloscope Amplifier to 2 V/Diy

and move the 0 V reference to the Horizontal centerline.
Connect the probe to Pin§ of U455 on. the Horizontal
board. Trigger the test oscilloscope for a waveform. This
waveform should be similar ta that shown in Fig. 64..

11. Connect the probe to the collector lead of Q355 on
the Horizontal board.. Trigger the test oscilloscope for a
waveform. This waveform should be similar to’ that shown
in Fig. 6-5. :

Meintenanse~-732%4

&Y - : PN
! RN e
| i%i R o ==
oV
REF
Fig..6-3. Probe to Pin 6 of U455,
: el

LAY

REF

-
Fig. 6-4. Prabe to Pin 5 of U455,
’ [ T v me Y
ey &émf
OV « m:ﬁ oz oy onzcuneey
REF |

N

Fig. 6-5. Proke to Collector lead of Q355,
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ov ov
REF

REF

Fig. 6-6..Probe to Pin 15 of U455 or Pin 15 of U470. -

12. Push the 7514 MAN button in. Move the probe to
Pin 156 of U455 on the Horizontal board. Trigger the test

oscilloscope - for a' waveform similar to that shown in
Fig. 6-6. '

13. Move the probe to Pin 15 of U470 on the Horizon-- -

tal board. Trigger the test oscilloscope for a waveform
similar to that shown in Fig. 6-6. ' :

>14. Move the probe to Pin 14 of U470 on the Horizon-
tal board. Trigger the test oscilloscope for a waveform
similar to that shown in Fig. 6-7. - ’

15. Move the probe to Pin 3 of U470 on the Horizontal

.. board. Trigger the test oscilloscope for a waveform-similar

to that shown in Fig. 6-8.

16. Push t.he 7814 REP button (MAN button released).

Change the test oscitloscope  Amplifier to .1 V/Div and
change the Time Base to 10 ms/Div. Move the probe to
Pin8 of U280 on the Horizontal board. Triggar the test

oscilloscope for a waveform similar to that shown in
Fig. 6-9.

6-8

. Fi_n. 6-7. Probe to Pin 14 of U470,

ov

REF

Fig. 6-8. Probe to Pin 3 of U470.

ov
REF

Fig. 6-9. Probe to Pin 9 of U280. -

o B e, WA n




17. Change the test oscilloscope Amplifier to 2 V/Div

~..-and the Time Base to & ms/Div. Set the 0 V reference point

1 cm above the lowest graticule line of the test oscilloscope.

.- ...Connect the probe to Pin8 of U280 on the Horizontal

board. Trigger the test oscilloscope for a waveform similar
to that shown in Fig. 6-10.

W T

T T T

ev
REF

i
)

“Fig. 6-10. Probe to Pin 8 of U280,

18. Remove the test probe from the 7514. Push the
7514 SWP button, set the DELAY ZERO (1st DOT)
-control completely counterclockwise, and set the NELAY
TIME MULT (2nd DOT) contro! to 8.0. Turn the 7000

-Series Mainframe INTENSITY control down until two.

bright dots can be seen. Adjust the 7S14 DELAY ZERO

{ist DOT) control until the first dot is located on the first
“graticule - line.  There should be 2dots on the screen
-approximately 8 cm apart.

B. VERTICAL CHECKS

19. Increase the 7S14 MAIMFRAME INTENSITY
control until the waveform is distinct. Change the 284
"SQUARE WAVE AMPLITUDE to 100 mV. Change the
7514 CH 1 and CH 2 VOLTS/DIV controls to .1 V. Change

~-~-~Cje test oscilloscope Amplifier to .1 V/Div. Change the test

cilloscope Time Base to 2 ms/Div.

20. Connect the 1X Probe to Test Point 1{TP 1) on the
7814 Vertical board. Trigger a waveform on the test
oscilloscope similar to that shown in Fig. 6-11A.

Maihtenanee«—i’sm

21. Move the probe to TP 2 on the Vertical board.

-Trigger a waveform on the test oscilloscope similar to that

shown in Fig. 6-118.

22. Move the probe to. TP 3 on the Vertical board. This
waveform must be similar to that shown in Fig. A-11B.

23. Move the probe to TP 4 on the Vertical board.

' Trigger a waveform on the test oscilloscope similar to that

shown in Fig. 6-11C.

24. Move the probe to TP 6 on the Vertical Board. -
Trigger a waveform on the test oscilloscope similar to that -
shown in Fig. 6-11D. ‘

25. Move the coaxial cable from the CH 1 INPUT to the
CH2 INPUT of the 7S14. Push the 7814 CH2
push-button. :

26. Move the probe to TP 7 on the Vertical board,
Trigger a waveform on the test oscilloscope similar to that
shown in Fig. 6-11A.

27. Move the probe to TP 10 on the Verticz! board.
Trigger a waveform on the test oscilloscope similar to thzt

shown in Fig. 6-11B.

28. Move the probe to TP 8 on the Vertical baerd,
Trigger a waveform on the test oscilloscope similar to thet
shown in Fig. 6-11B.

~ 29. Move the probe to TP 11 on the Vertical bazrd,
Trigger a waveform on the test oscilloscope similar to thst
shown in Fig. 6-11C.

30. Move the probe to TP 13 on the Vertical board.
Trigger a waveform on the test oscilloscope similar to that
shown in Fig. 6-11D.

31. Move the probe to TP 12 (Unity Gain) on the
Vertical board. Trigger a waveform on the test oscilloscope
similar to that shown in Fig. 6-11E.
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{A) Probe at TP1 or TP7.

&

(B) Probe at TP2, TP3, TP8, or TP10.

)

(C) Probe at TP4 or TP11. (D) Proba at TP6 or TP13.

Zns

(E) Probe at TP12,

Fig. 6-11. Vertical waveforms,
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CORRECTIVE MAINTENANCE
General ' ‘

Corrective maintenance consists of component replace-
ment, circuit board replacement and instrument repair.
Special techniques required to replace components and
circuit boards in this instrument are given here. The circuit
board photographs at the end of this section, the Electrical
Parts. List (Section 8), the Circuit Diagrams (Section 9), and
the expiloded-view drawings with associated Mechanical
Parts -List (Section 10) may be helpful in the removal and
replacement of components and circuit boards as described
in this section. !

" Obtaining Replat_:ement Parts

Standard Parts. All electrical and mechanical parts used
in the 7S14 can be obtained through your local Tektronix -

Field Office or representative. However many of the
standard electronic components can be obtained locally in
less time than is required to order them from Tektronix,
Inc. Before purchasing or ordering replacement parts, check

the parts lists for value, tolerance, rating, and description. -

The parts list also lists a manufacturers code and manufac-

C " turers part number. A cross-index on page 8-2 identifies the
" manufacturer’s. _

NOTE

When selecting replacement parts,. it is important to -
remember that the physical size and shape of a-

component may affect the performance in the instru-

ment, particularly at high frequencies. All replace-

ment parts should be direct replacements, unless it is

known that a different comoonent will not adversely

affect instrument performan.e. o

Special Parts. In addition to the standard electruaic
components, some special comjonents are used in the
7514. These components are manufactured or selected by
Tektronix, Inc. to meet specific performance requirements,
or are manufactured for Tektronix, Inc. in accordance with
our specitications. These special components are indicated
in the Electrical Parts List by manufacturer’s code number

—, -80009. Most of the mechanical parts used in this instru-

U ment have been specifically manufactured for Tektronix,

Inc. Order all ospecial parts directly from your local
Tektronix Field Office or representative.

Ordering Parts. When ordering replacement parts from
Tektronix, Inc., include the foliowing information:

1. Instrument type. N

2. Instrument serial number.

3. A description of the part (if electrical, include the
- circuit number). . ’

4. Tektronix Part Number.

- Soldering Techniques

Maintenance—7S14

WARNING

Disconnect ' the instrument from the power source
before soldering.

Circuit -Boards. Use ordinary 60/40 solder and a 35 to
40 watt pencil type soldering iron on the circuit boards. (A
higher wattage soldering iron may separate the wiring from
-the base material.) The tip of the iron should be clean and
properly tinned for best heat transfer to the solder joint.

The following technique should be used to replace a
‘component on a circuit board. Use the procedures
explained ‘under Component Replacement to remove the
boards from the instrument before soldering.

“1.-Hold the compohent lead with a pair of long-nose
pliers. Touch the soidering iron to the lead at the solder
connection. Do not lay the iron directly on the board, since

it may damage the board. -

2. When the solder begins to melt, pull the lead out
-gently. This should leave a clean hole in the board. if not,
the hole can be cleaned by reheating the solder and placing
a sharp object such as a toothpick into th= hole to clezn it

out. A vacuum-type desoldering tool can also be ysed for -

this purpose. i —

3. Bend the leads of the new component to fit the holes
in the board. Insert the leads into the holes in the board so
that the component is firmly seated against the baard, or as
originally positioned. If it does not seat progerly, hezt the
solder and gently press the component into piace.

4. Touch the iron to the lead and zpply a smzil amount

" of solder to make a firm solder joint; do not apply excessive

solder. To protect heat-sensitive components, hold the lead
between the body and the soider joint witk 2ither apair of

-long-nose pliers or some other heat-sink.

board.

6. Clean the area around the solder connection with a
flux-remover solvent. Be carsful not to remove information
printed on the board.

6-11
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- Metal Terminals. When soldering metal terminals {e.q.,
-switch ~terminals, potentiometers, etc.), ordinary . 60/40
“solder can -be used. Use a soldering iron with a 40 to
70 watt rating and-a 1/8 inch wide wedge-shaped tip.

NOTE

Observe the following precautions when soldering:

- 1. Apply. only enadgh_ heat to. make the solder
flow freely. Use a heat sink to protect heat-sensitive
“components. : .

2. Apply “only enough' solder to form a solid
“connection. Excess solder may impair the function of
the part. B

3. If a wire exténds’beyond the solder joint, clip
off the excess. T :

4. Clean the flux from the solder joint with a
flux-remover solvent. '

- &:Eé'cuit Board Replacement

.1t a.circuit board is damaged beyond repair,'either the

. entire assembly, including all soldered on components, or

the board only, can be replaced. Part numbers are given in

the Electrical Parts List (Section8) for the completely

wesswired (670-X XXX -XX) boards. -

" Sometimes the boards have to be removed to replace:

. faulty components. The Compensation Boards must be
removed from the 7$14 in order to check the components
located on the boards. The Sampler Cover Board must be
removed to check or replace components on the Sampier
Boards. The 7S14 may be operated with the Sampler Cover
Board removed by replacing the cover with test fixture
067-0693-00. In order to operate both channels it requires
two of these test fixtures.

= The following paragraphs will explain ﬁow to remove
L,‘:i replace each board in the 7S14. . :

L A Sampler Board Cover Removal.

" 1. Remove the 11 screws that secure the Samplar Board
.- Cover to the Sampler Board honeycomb cavity.

2. Lift the cover upward carefully so the connector pins
do not bend. o : i

3. To replace the cover, reverse this procedure.

612
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B._ Vertiél Board Removal.

1. Kemove the Sampler Board Cover as described in part

2. Remove all the pin terminal connectors from the

front side of the Vertical Board. :

- 3. Remove the 4 securing screws. -

) 4, Cafeful’ly lift the board far enoug‘h to reach the pin'
- terminal connectors on the back of the board, then

disconnect these connectors.
5. To replace the Vertical Board, reverse th‘is procedure.

C. Sampler Board Removal (Two boards).

1. Remove the Sampler Board Cover as described in part

2. Remove the 2 forward-most ‘securing screws of the
Vertical Board. ‘

- 3. .Remove the 4 securing screws of the Sampler Board.

4. Remove the -screw (at the rear of the Sampler
Boards) that secures thz bracket to the Sampler Board
honeycomb cavity. ’

. 5. Push outwsard on the honeycomb cavity enough to
allow the connectors from the Sampler Boards to the Delay
Lines to separate.

6. Disconnect the coaxial cable from the back of the

- Sampler Board and -remove the Sampler Board. {See

Fig. 6-17B for view of the coaxial receptacle—the coaxial
connector is on the cables that insert in these receptacies.)

7. To replace the Sampler Board, reverse this procedure,

" D. Vertical and Horizontal Interface Board Removal.

1. Remove the rear panel (8 panel screws).

2. Remove all the pin terminal connectors from the
Vertical Interface board and the Horizontal Interface
board. {Pin terminal connector P-3 may be left connected

®
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to dne of the boards if desired; this is the intertie between
the Vertical and Horizontal interface boards.)

3. To remove the Vertical or the Horizontal interface
boards from the rear panel assemblage, spread the securing
wings of the circuit board guide and slide the boards out.

4. To replace the Verticai or. Horizontal Interface
boards, reverse this procedure. '

E. Delay Line Removal.

- 1. Remove the screw that secures the bracket to the
Sampler Board honeycomb cavity.

2. Remove all the pin terminal connectors from the
front side of the Vertical Soard.

3. Remove the 2 forward-most. securing screws of the

.. Vertical Board.

4. Push outward on the honeycomb cavity enough to
allow the connectors between the Sampler Boards and the
- Deiay Lines to separate. -

5. Disconnect the removable coaxial cables from the

back of the Sampler Boards.

6. Remove the pin terminal connectors from the back
of the Vertical Board and remove the Vertical Board and
Sampler Board assembly.

7. Remove the angle bracket support screws. There are
3 screws on each of the 2 brackets (1 to the frame section
and 2 to the Delay Lines). . )

&/ 8. Remove the angle brackets.

9. Disconnect the removable coaxial cables from the

back of the CH 1 and CH 2 INPUT connectors of the front
. panel, . - . .

10. Remove the 4 Delay Line support screws.

11. Move the Delay Line assembly toward the rear and
upward enough that the removable coaxial cable can be
disconnected from the Delay Line Compensation Board.

®
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12. Carefullv move the Delay Lins ;‘-ssembly outward
from the unit enough that the pin terminal connectors on
the Readout board are accessable. - :

13. Remove.' the pin terminal connecicrs from the
Readout board and remove the Delay Line, Compensation
Board, and Readout board assembly.

14. To replace the Delay Lines, reverse this proces ire.

NOTE

A later step describes a method for removing the
Readout Board, but, if perfered, the Readout Board
can be removed by removing the Delay Line assembly
as described here, then removing the 4 Readout
Board support screws. .

F. Cdmpensation Board Removal.

1. Remove the Delay Lines as described in par: £,

NOTE
If only the Channel 2 Compensétion Board is to be
removed, steps 2 through 6 can be omitted.,

2. Remove the 4 screws from the Channel 1 Com-

""“pensation Board cover and remove the cover.

3. Unsoider the Delay Line from the Channel 1 Com-
pensation Board. _

4. Remove the 4 Compensation Board securing screws.
5. Remove the Channel 1 Compensation Board.

6. To replace the Channel 1 Comgensation Board, re-
verse this procedure.

NOTE

If only the Channel 1 Compensation Board is to be
removed, steps 7 through 12 can be omitted.

7. Remove the 4 bracket screws from the Channel 1
Compensation Board bracket and move the bracket out of
the way (if the Channel 1 Delay Line has been removed,
remove the assembly).
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8. Remove the 4 screws frdm the Channel 2 Com--.
" pensation Board cover and remove the cover.

9. Unsolder the Delay Line from the Channel 2 Com-
pensation Board. :

10. Remove the 4 Compensation Board securing screws.

11. Remocve the Channel 2 Compensation Board.

12. To replace the Chbannel2 Compensétion Board,

. ‘reverse this procedure.

G Trigger Board Removal. - :
1. Remove the Trigger Board securing screw,

< 2. Lift the Trigger Board perpendicularly outward to

<

b)void bending the interconnecting pins.
-3. To replace the Trigger Board, reverse this'procedure.

~ H. Horizontal Board Removal,

1. Disconnect all the pin terminal connectors from the.

- fTONE side of the Horizontal Board. (1t may be easier t.- -

remove the P1 and P15 connectors if the Trigger Board is
~ first removed, as described in part G.) '

2. Remove all' the screws from the rear bracket
(8 screws) and remove the bracket.

3. Remove the DELAYED SWP VAR, DELAYED
SWEEP, and DELAYING SWEEP controls from the front
panel. - '

4. Remove the 4 Horizontal Board securing screws.

5, Disconract the pin terminal connectors located on the
back side of the board. :

6. Disconnect the two removable coaxial cables on the
back side of the board that are located just in front of P16,

|

7. Pull the Horizontal Board backA carefully (there are
still cables connected to the board) far enough for the front
panel controls to clear the front panel.

614

8. Disconnect the removable coaxial cable from the
back of the EXT INPUT connector.

9. Carefully maneuver the Horizontal Board so that the -
upper edge is out beyond the edge of the frame. (The frame
has to be spread slightly to accomplish this maneuver.) . -

10. Disconnect the removable coéxial cable that is
attached to the connector located nearest the forward edae
on the back side of the board. ’ . o

11. Remove the remainder of the pin terminal con-.
nectors. from the back of the Horizontal board then remove
the Herizental Board. : .

12. To replace the Horizontal Board, reverse this pro-
cedure. Use a pair of long-nosed pliers to reconnect the
cables on the back side of the board.

l. Readout Board Removal.

1. Remove the Horizontal Board as described. in pari H.

2. Remove the pin terminai connectors from the Read-
out Board,

5. Remove the 4 Readout Board securing screws and
remove the board, -

4. To replace the Readout Board, reverse this

procedure.

J. Vertical Mode Switch Board Remova).

1. Remove the Delay Line assembly as described in part
E.

2. Disconnect all the pin terminal connectors from the
Vertical Mode Switch Board., '

3. Remove ‘the 2 Mode Switch bracket support screws

{1 screw in the top left frame seciion and 1 screw in the

bottom left frame section).

4. Remove the bracket and the Vertical Mode Switch
Board by pulling back far enough to clear all the front
panel components, then twist CW and pull out.

ol
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5. If the Vertical Mode Switch Board is to be changed,
remove the board from the bracket by removing the 2
: bqard SUpport screws.

6. To replace the Vertical Mode Switch: Board, reverse
this procedure. Use a pair of long-nosed pliers to reconnect
- the cables to the board. :

Component Replacement

WARNING

Remove any connectiohs to the front pénel of the
7514 and disconneci the 7514 from the mainframe
before replacing components. ‘

Most components on the Vertical Board, Horizontal
Board, or the Trigger Board can be replaced without
removing the boards from the instrument. The following

. paragraphs describe  how . to. _replace . the individual
components. )

Semiconductor Replacement. Semiconductors should
not be repiaced unless they are actualily defective, because
replacement of semicondu(:tors may affect the calibration
of the instrument. If any semiconductors are removed from
their sockets during routine maintenance, return them to
their original sockets. When semiconductors are replaced,
check .the operation of the part of the instrument which
may be affected.

Replacement semiconductors should be of the original
type or a direct replacement. Fig. 6-1 shows the lead
configuration of the semiconductors used in the 7514,
Some transistor cases have lead configurations that do not

agree with those shown in Fig.6-1. If a replacement

- transistor ‘is made by a different manufacturer than the

- original, check the manufacturer’s tasing diagram for.

correct basing.

When replacing bompo‘nents, that are matched, both"

components must be replaced even if only one of the
components is defective. These matched components must
‘be purchased from Tektronix, Inc. b

NOTE.
Q70 of the Chanrel 1 Sampler and Channel 2

Sampler are a matched pair. The replacement of one
requires the replacement of the other.

Maintenance<7S14

-~ An extracting tool should be used to remove. the

rectangular cased integrated circuits to prevent damage to
the pins. This tool is available from Tektronix, Inc. Order

Tektronix Part Number 003061900,

Connector Repiaeément. Several types -of connectors are-
used in the 7S14 for interconnecting the boards or the

- components. Two typss nf connectors are used on the front

panel. One type is a panel mounting BNC connector with
cabie attachment.. The second type is a jack tip connecror
that is encased in an insulating bushing. '

‘Tﬁere are three types of connectors used on the circuit
boards. The first type is a terminal pin which is soldered

~into the circuit board. There are two types of mating

connectors used with the terminal pins. If the mating
connector is mounted on a plug-on circuit board, a special
pin terminal sacket is soldered into the board. I the mating -
connector is on the end of a lead, a lead-end pin terminal
connector is used. A second type of connector used on the
circuit boards is a 3-prong: circuit-board-mounting coaxial
connector. The mating connector used with this type of
connector and with the BNC pane! connector is a remov-
able coaxial connector attached to coaxial cables. The third
type of connector is 2 miniature coaxial connector that is
used to connect the Sampler Boards to the Delay Lines.
The following information provides the replacement pro-

“cedure for the various connectors.

A. BNC CONNECTOR.

To replace a BNC connector, first unplug the removable

‘coaxial connected cable. Remove the cable that is soldered

on the back of the connector. Remove the nut from the
rear of the connector and pull the connector out through
the front panel. Reverse this procedure to put in the new
connector. :

NOTE

To replace the EXT INPUT connector, it is neczssary
to first remove the Horizontal Board as described
in step H under Circuit Board Replacement in this
section of the manual, : '

B. JACK TIP CONNE~TOR.

To replace a- jack tip connector, first remove the
soldered on cable. Next, push the pin and insulator out of
the jack tip holder from the back side. Push the new
insulated encased jack tip into the jack iip holder from the
front of the instrument. Solder the cable that was removed
from the old jack tip to the solder terminal of the new jack
tip.
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" C.Cl RCUIT BOARD TERMINAL PINS.‘:
NOTE
A circuft_.board pin replacement kit includiné .ne‘cec-v '
sary (oofs. instructions, and replacement pins is

available from Tektronix, Inc. Order Tektronix Part
Number 040-0542-00. :

To replace av pin that is mounted on a circuit oard, first
disconnect any pin connectors. Next, unsolder the damaged

pin and pull it out of the circuit board with a pair of pliers. ‘

Be careful not to damage the board by applying too much

heat. Ream out the hole in the circuit board with a.

0.031 inch crill. Remove the ferrule from the new inter-
connecting pin and press the new pin into the hole in the
circuit -board. Positicn the pin in the same manner as the
old pin. Then, solder. the pin on both sides of the circuit
board. ’ :

D. CIRCUIT BOARD PIN SOCKETS.

The pin sockets on the circuit boards are soldered to the
board. To replace one of these sockets, first unsolde_r the
pin {use 1 vacuum-type desoldering too! to remove excess

-~--solder). Next, <traighten the tabs ointhe socket and remove —

it from the hole in the circuit board. Place the new socket
in the circuit board hole and press the tabs down against

- the board. Solder the tabs of the saocket to the circuit- -

board; be careful not to get solder into the socket.

E. LEAD-END PiN CONNECTOR.

The pin connectors used to connect the wires to the
circuit board terminal pins are clemped to the ends of the
associated wires. To replace damaged lead-end pin con-
nectors, remove the old pin connector from the end of the
wire lead and clamp the replac:rnent connector to the lead.

Some of the pin connectors are grouped together and
mounted in a plastic holder; the overall result is that these
connectors are removed and installed as a multi-pin
connector. To provide correct orientation of a multi-pin
connector, when it is connected to the associated terminal
pins, an arrow is stamped on the -circuit board and a
matching arrow is ‘molded into the plastic housing of the

multi-pin’ connector. Be sure that thsse arrows are aligned -

when the multi-pin connector is connected to the terminal
pins. If the lead-end connectars are removed  from . the
plastic holder, note the colors of. the individual wires for

orientation when placed back in the holder. -

F. CIRCUIT-BOARD-MOUNTING COAXIAL
CONNECTOR.

The 3-prong circuit-board-mouniing coaxial connector is
used on circuit boards as a receptable for removable coaxial
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cables. To remove a 3-prong coaxial connector from the
circuit board, first remove the solder from the circuit board
holes holding the 3 prongs (use a vaccum-type desoldering
tocl to remove excess solder), then remove the socket.

Next, if necessary, unsolder the wire-end terminal and

remove it from the board. Place a new wire-end terminal in
the board and soider in place. Then place a new 3-prong
coaxial connector in place on the board and - solder the
terminals to the board. : '

G. R'EMOVABLE COAXIAL CONNECTOR.

Removable coaxial connectors are used on the coaxial
interconnectina cables to interface with the 3-prong coaxisl
connectors on the circuit boards or the BNC connectors on

_ the front panel. Because the length of cables is important

and since it is difficult to connect these connectors to the
cables, it is vecommended that the assembled cable be

. ordered if replacement is necessary.

H. MINIATURE COAXIAL CONNECTOR.

There .are 2 minature coaxial- connectnrs used in the
7514. They ar2 used to connect the Sampler Boards to the

Delay Lines. The plug portion of this connector is attached I

to the Delay Line and the receptacle end of the connector
is attached to the Sampler Board. To replace- the plug
portion of this connector, the Delay Line Assembly must
b2 removed. After the Delay. Line assembly has been
removed, remove the bracket at the back of the Delay Line
assembly. Next, remove the nut thai secures the plug
portion of the connector to the frame. Now, remove the
connector from the Delay Line by unscrewing the plug
fr.)m the cable connectcr. Reverse this prccedure to replace
the plug end of the connector.

To remove the receptacle portion of the connector from

‘the Sampler Board requires the removal of the electrical

shield and the electrical components CR1,R'6, R18, R34,
ard R35 from the Sampler Board after the Sampler Board

has been removed from the instrument. After these

components have beer removed, the three support sosts of
the connector must be unsoldered, then the connector can
be removed. :

To put a new connector on the Sampler Board, first
remove one of the four legs from the connector. Then place
the connector through the three holes in the Sampler Eoard

- and solder in place. Next attach the detached electrical

components to their praper points. Then solder the shield
back in place. R -

Push-button Switches. The push-button switches are not
repairavle and should be replaced if defective. Some of the
push-button switches are installed as a unit and the entire
switch unit should be replaced if a switch is defective.

@
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Rotary Switches. Individual parts or sections of rotary
switches are not usually repaired. If a rotary switch is
defective, the entire assembly should be replaced. These
switches can be ordered with or without the associated
‘components wired in place. Part numbers are given in the
Electrical Parts List.

When removing a switch, mark the leads and the switch

S contacts with corresponding identification tags. This way,

the old. switch may be used as a model for installing the
new switch. When soldering the ieads to the new switch, do
not let the solder fiow beyond the rivet on the switch
terminal. Spring tension of the switch contact can be
destroyed by excessive solder.

Cam Switch. Tke cam switch consists of rotating cams,
which are turned by front panel controls, and a set of

contacts mounted on the adjacent Horizontal Board. These

switch contacts are actuated by lobes on the cam. The
Delaving Sweep/Delayed Sweep cam switch can be dis-

: b) -assembiled for inspection, cleaning, repair, or replacement as

Tollows:

NOTE .

A cam switch repair kit including necessary tools,
instructions, and replacement contzcts is available
irom Tektronix, Inc. Order Tektronix Part Number
040-0541-00. )

1. Remove the Horizontal Board as described in step H
under Circuit Board Replacement in this sectioni.

2. Pemove the 3 screws which hold the metal cover over
the switches then remove the -cover. The switches are now
opsn for inspection or cleaning. The front section of the
unit is the DELAYING SWEEP switch and the rear section
is the DELAYED SWEEP switch. '

3. To completely remove the cam switches from the
board, remove the six securing screws from the front of the
Horizontal Board, disconnect pin connectars P7 and PS and
lift the switch assembly from the board.

4. The 2 sections of the switch (front section being
DELAYING SWEEP and DELAYED SWEEP VAR) can be
separated by pulling the' DELAYING SWEEP forward over
the DELAYED SWEEP shaft,

REV. B, APR. 1977

Save and re-use the package in which your instrument was
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~ 5. To remove the DELAYING SWEEP cam, loosen the
back hexagonal screw of the shaft sleeve, remove the shaft
and sleeve, remove the retaining ring from the cam shaft,

‘then remove the cam.

6. To remove the DELAYED SWEEP cam., unscrew the
hexagonal post from the rear of the DELAYED SWEEP
cam, remove the DELAYED SWEEP VAR resister, remove

the rataining ring from the cam shaft, then remove the cam.

7. To replace defective switch contacts on the Hori-
zontal - Board, foilow the instructions given in ‘the switch
repair kit., - ' ' '

8. To reinstall the switch assembly, reverse the above

procedure. .

Recalibration After Repair »
After any electrical component has been replaced, the

- calibration of that particular circuit should be checked.

Aoy closely related circuits should also be checked for
proper calibration. Since the voitage supplies affect all

- circuits, calibration of the entire instrument should be
- checked if work has been donz on the voltage supplies.

Instrument Repackaging

-If the Tektrohix instrument is to be shipped to a Tektronix

Service Center for service or Tepair, attach a tag showing:
owner {with address) and the name of an individual at vour
firm that car be coritacted, complete instrument serial
number and a description of the service required.

shipped. If the original packaging is unfit for use or not
available, repackage the instrument as follows:

Surround the instrument with polyethylene sheeting to
protect the finish of the instrument. Obtain a carton of

" corrugated cardboard of the correct carton strength and
having inside dimensions of no less than six inche: more
than the instrument dimensions. Cushion the instrument
by tightly packing three inches of dunnage or urethane
foam between carton and instrument, on all sides. Seal
carton with shipping tape or industrial stapler.

The carton test strength for your instrument is 275 pounds.

6-17

2

Y




R

Maintenance—7514

i

A TR IRt o

i g

Fig. 6:13..S

ampler Board {one for each channel).




Mainteaance—7814

B form ey

e it

Al

P TS P VRIS S e S 1 2K IO v S AR e vt e




! Mode Switch Board.

Vertical

3

Fig. 6-15

Maintenance—7S14




b,

e s e

tch Board

I Mode Swi

ica

- 6-15. Verti

g

F




. Msintenancs—~7S14

=

A

(=)
I
1,

621

“ty




Maintenance—7814

TN

i
At

fapein
ik

+

Fig. 6-16. Vertica! Board.

6-21

o




- Maiﬁféhém—?ism'
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- FERFORMANCE CHECK/CAL

. ELEMENTARY CHECKS
U AND -
INCOMING INSPECTION

The performance checks in this section n, . - be made
‘without any. test equipment and with very little speciaf

. skill. Even so, nearly afl electrical fajlures in the equipment -
' may be detected using this section. It is recommended that
these checks be performed before those in the DETAILED

CHECKS AND ADJUSTMENTS section, because these
elementary checks will identify most conditions calling for
troubleshooting and repair. To aid in troubleshooting, the
. probable problem area(s) will be given after each applicable

-step, - - '

© 1. Insert the 7S14 into the correct slots of an

~appropriate oscilloscope mainframe and turn the power on,

The two slots to the operators right should be used in

mainframes that accommodate three single-width plug-ins
- or the two middle slots sheuld be used in mainframes tha:
(" 'ccommodate four single-width plug-ins.

2. Disconneét any input signals from  the 7514 Vfront
panel, R o

‘and Horizontal Mode A button,

_ 4. Set both the CH 1 and CH 2 VCLTS/DIV controls to -
"BV and check that the fed "CAL controls are set
w.o——counterclockwise into the detented positions, '

. 5. Center the DC OFFSET controls by setting the white
-dots straight up, at the 12 o’clock position, o

A

L/G, Set : the. SCAN ccntrof fully clockwise and the
TRIGGERING HOLDOFF control (center control) fully
~counterclockwise, ) _ s

7. Set the DELAYING SWEEP (dark gray) control and

the DELAYED SWEEP {light gray) control to’ 1 us per
- . division, R A

®

i- Change the DEL AYED SWEEP (Iigﬁt aray) control to

Tns/Div. =~

3. Release all pushﬁuttons esxcept the followingf CH 1,
| ~INT.CH'1, HF SYNC, SWP, AUTO TRIG, +SLOPE, and -
samer-REP-Push-the -mainframes’ Vertical Mode RIGHT bu‘ton

8. Set the oscilloscope mainframe beam INTENSITY
control for a medium_ bright trace. (1f unable o obtain.a
trace, the problem could be ir the oscilloscope mainframe
or- power supplies’ or with one of ‘the following 7514
circuits: CH 1 Vertical, Channe! Switching Multi, Suobe
Generator, Memory Gating Ger.erator, Delaying Ramp Gen,

Scan Ramp Gen, or CRT Blanking drcuits.)

9. Set the CH1 VOLTS/DIV switch to 20mV and

'V'center the trace with the DC OFFSET control. Set the
- VOLTS/DIV. back to .5 V and note the vertical position of

the trace. This position is the electrical center for the
oscilloscope. Check - that the Channel 1 DC OFFSET con-

- trol positions -the trace at least 4 major divisions from the

electricai center in o,1e direction and off screen in tY.eou.or
direct.on, (If the trace can not be positioner over tive:
correct range, the trouble is probably in the CH 1 Post

‘Memory Amplifier or the CH § Output Amplifier.;

' 10, Push the CH 2 button, releasing the CH 1 button,
and repeat the previous step, using the Channel 2 controls. _
(f unable to get a trace, the trouble is probably in the CH 2

' Strobe Generator or one of the CH 2 vertical deflection
- stages, If the trace is not positionable, the problem is

probably in the CH 2 Post Memory Amplifier or the CH 2
Gutput Amplifier.) : ) .

LA

“"11." Push both the CH 1 and CH 2 buttons for dual trace
peration; check that tw> traces are displaved and that -
they may be positioned independently with the DC
OFFSET controts. (If unable to obtain a.dual trace display,
the “trouble is probably in the Channel Switching Multi
circuit.) o ’

12. -Push the ADC button: check that ohly one tréce .

-remains and that either DC OFFSET control affects the-

trace position. (If one OFFSET controf does not move the
trace, the trouble is probably with the ADD switch.).

13. Push the CH 1Y CH 2 X button; check that a single

~dot appears on screen, that the dot may be positioned

vertically over most of the screen with the Channel 1 DC
OFFSET control, and can be positioned horizontally over -
most of the screen with the Cheznnel 2. DC OFFSET

- control.. (If there is no horizontal positioning, the trouble is
probably with the CH 1 Y CH 2% switcn.) -

Calibration Procedur¢-7s14 A

c. Check that thé 10% to 90% risetime: is between

< 300 ps and 350 ps (3 to 3.5 divisions). Yo mav witct o




S P IR T £SINVER | Button; aneck that the dot
may be positioned horizontally over about the same range

-as in the previous step and that clockwise rotation of the

Channel 2 DC OFFSET control moves the dot from right to
left. (If there is no movement, the trouble is piobably with

" the CH 2 Unity Gain Inverter,)

15. Release the CH 2 INVERT button and push the
CH 1 button. Push the 1.0 NOISE button and chack thar
the horizontal scan rate reduces to about one or two scans
per second. (If there is no change in the scan rate, the
trouble is probably with the LO NOISE switch.)

» 16.” helease the LO NOISE button aﬁd rotate the SCAN

control counterclockwise. Check that the horizontal scan

- rate reduces to produce an easily perceptible flicker. (if the

change in scan rate is not preceptible, the trouble is-

probably in the Scan ‘Inverter or because the Scan Rate
potentiometer, R361, is improperly adjusted.)

17. Set the SCAN control fully clockwise. Rotate the
HOLDOFF control clockwise and check that the scan rate
reduces to produce about the same flicker- as in . the
preceding step. (If there is no perceptible change in the scan
‘rate, the trouble is probably in the Holdoff Ramp
Generator.) . i

18. Set the HOLDOFF control fully counterclockwise.
Release the HF SYNC button and check that a scan is still
produced about every 3 to 10 seconds. (If there is no scan
or an extremely slow scan, the trouble is probably with the
Auto Baseline Trigger.)

19. Near the end of one scan, release the AUTO TRIG
button. Check that the scan rate reduces considerably- and
“that a new scan does not start again after the beam has gone
off screen or is blanked. (If the trace does not slow down
.and repeat, there is probably ‘noise or an extraneous

triggering signal being delivered from the trigger amplifier.)

20. Push the AUTO TRIG button, the HF SYNC button

- and the SINGL SCAN button. Check that no trace appears.

Push the spring-loaded START button and check that one
and only one scan i; produced each time the START
button is released. (If no trace is produced or more than
one is produced, the trouble is probably in the Scan Ramp
Gating Multi or the Start switch.) .

21. Push the MAN (manual scan) button and check that

.a dot may be positioned over most, if not all, of the screen

using the SCAN control. Set the SCAN control fully
-counterclockwise and check that the dot is still on screen.

7-2
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e. Set the DELAYED SWEEP.control 10 1 ns, center the

s P I N | -

If not, the front pane! HORIZ PCS screwdriver adjustment

should be used to position the dot near the left edge of the
graticule. (If there is no dot or if it can not be positioned,
the trouble is probably with the MAN switch or the’

- associated circuits.

22. Push the EXT button and check that the dot is
located at approximately the same position as in the
previous step. {If the dot is not near the same location, the
trouble is probably with the SCAN potentiometer or
associated circuits.) :

23. Push the REP button and set the SCAN control
fully clockwise. Set the ten-turn DELAY T)ME MULT dial
to 2.00. Reduce the crt intensity to where the trace is

_barely visible and check that two bright dots appear as part

of the trace. (If one or no dots appear, the trouble is
probably in the 2_nd Dot Pulse and Delay Gen circuit.)

24. Rotate the DELAY ZERO control; check that the
two bright dots may be moved so the right-hand dot
appears near the right end of the trace with clockwise
rotation and the left-hanc dot may be positioned near the
left end of the trace with counterclockwise rotation. If the
dots go off screen, the trace may be positioned with the
HORIZ POS screwdriver control. (If the dots can not be .
positioned over most of the screen, R130 or R131 may not
be properly adjusted.) .

25. Release the SWP mode button and check that the
trace remains but the bright dots disappear. (If the dots do _
not disappear the SWP switch is probably defective. If there
is no sweep, the t_rduble is probably in the Delayed Sweep
Gen or the Comparator.)

26. Push the SWP mode button in and rotate the
DELAYING SWEEP control counterclockwise onestep at a

-time, checking that a trace js produced in each step and

that the bright dots remain in the same position regardiess
of the time per division selected. The scan rate should
reduce at 2 us/DIV and reduce further at 20 us/DIV. {If the
scan rate does not change at 2 us/DIV, the problem is
probably with the SEC/DIV switch.) e

NOTE

‘The trace intensity may have to be reduced to see the
bright dots at 20 us/D1V and slower.

27. Leave the DELAYING SWEEP control in the fully
counterclockwise position (100 us/DIV). Release the SWP
mode button and rotate the DELAYED SWEEP control

~ fully clockwise; then, rotate it counterclockwise one step at

c.-Push both the CH 1 and CH 2 buchbuttonc far a deici



\ step.. It is normal that the scan rate should not change from -
- one step. 10 the next under these conditions. {if the scan

. with the SEC/DIV owitch) |

728 1f the maintrame has CRT READOUT. check that
- the time per division indicated on the crt screen agrees with
. that for each setting of the DELAYED SWEEP {light gray)
- control. SR L L
G NOTE  omumtmms.
500 s, 200 ns, and 100 ns on the crt correspond s

- 500ps, 200 ps, and 100 ps on the crt correspond to
.. .5ns, -2nsand.1nson the SEC/DIV switch. ,

- Rotate the DELAYED SWP VAR (CAL) control clogkic.
7750 it is out of its detented position and check that the

" the control back te its detented position. - - Bt

729, Push the SWP button and check that the time per
.. division indicated on the crt screen agrees with that for
- each setting of the DELAYING SWEEP (dark gray) control.
" You should nat attemp to move the DELAYING.
SWEEP contral clockwise

-the Switcly, .

’M'

30, Retate-the CH 1 VOLTS/DIV wwitch to each of its

@ Time, checking that the scan is not interrupted at any DE'fAlLEd CHECKS ANDADJU

stops or changes rate at any setting, the trouble is probably . '

_ . Equipment Required N
o5 S, 2 19, 8 .1 s O the SECIDIV switch: and ’ ’

= - less than symbol (<) appears ahead of the number. Rnt_@ate:” 3. 1X P6O11. voltage probe for the 7A13>(010-0193-00). )

#ast the 10 s pasition of
R AR ——-r ~{017-0505-00).

STMENTS

This section gives me‘detailedrprocedure_ récommended.. o

- for verifying that a 7514 performs essentigily as intended

and accordine to Tektronix claims. Included are instruc- -
tions for making each internal electrical adjustment. Adjust-
ment instructions should be ignored when the procedure is
being used only to determine whether there is a need for -
repair or adjustment. L

1. Tektronix 7000 Sefies oscillosbope mainframe, such

- asthe 7704A.

2. Tektronix 7A13 Plugin unit, or a DC Voltmeter
accurate to +0.25% or better, o

4. Tektronix 284 Pulse' Generator. Substitutions not. ..
recommended. e I

5 Tektronix PG 508 Amplitude Calibrat_or or eq; .
uivelent. . - S o o o

6. Tektronix TG 501 Time Mark Generator or

" similar, if 5 ns and 2 ns markers are included.

7.2 ns. 50-ohm coaxial cable with GRE74 connectors

8. 42-inch " coaxial cables

with BNC connectors
(012-0057-01). (2 required) :

_ corresponds, ¥

| woTE
" 500 mV, 200 mV and 100 mV on the crt corrsspondy

10 .8V, .2V and .1V on the switch. The remaining.

‘out of its detented position and check that the less-than
‘symbol (<) appears ahead of the aumber. Rotate the
control back to its detented position. . S
s 731, Push the CH 2 button and ragese the BEADUS siap
~ .. for the CH 2 VOLTS/DIV switgh, L

R VEEPR N 2

Positions snd chetk hat the ot smadout corractly -

B (2 required).

9. GR-to-BNC adapter (017-0064-00),
10. GR-to-BNC adapter (017-0063-00). -

11. Plug-in extender cables {067-0616-00) for the 7S14.

12. Dual input cable (067-052501).

13. 2X‘50-ohm a'tteﬁuatér {011 ~0069;62);
4. 10X 50-ohm attenuator (01 10069.02).

15. 50-ohm variable attenuator (067-051 1OQ).

16. BNC Tee (103.003000).

RO e, 13
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P

SR ey LUINIeOLONS. and sst-up

1. 'Abpl'y ‘pPower to the 284 Pulse Generﬁtor, the 2901

Time Mark Generator and the 067-0508-00 50-ohm
- Amplitude Calibrator and turn the power switches on. '

2. If no adjustments are to be m~de, insert ‘the 7514
into. the mainframe and ignore the remainder of this step.

, Disconnect line power from the 7000 Series oscﬂloscope o
mainframe. Plug the 7A13 into the left-hand compartment

of the mainframe.. Remove the: two side panels from the

'7514.‘ Connect the two plug-in  extender cables ...
" {067-0616-00) to the rear of the 7514 and connect the

opposite -end of each extender cable to the oscilloscope
mainframe plug-in receptacle that would normally mesh
with that - particular plug-in connector. Be sure not to

- connect a right-hand plug to a lefi-hand receptacle or vice N

versa. The best way to avoid that possiblity is to keep the
bottom side of the 7514 on the surface of your workbench

- the same as the bottom of the oscilloscope mainframe. Also

be sure that the extender cables are installed so the top pins

-.0f the 7514  connectors are joined to the top pins of the " =~

corresponding niainframe connectors.

3. Apply pcwer to the oscilloscope mainframe and turn
the powar switch on, Push the mainframes Vertical Mode
RIGHT button and Horizontal Mode A button, :

4. Set all the red CAL controls of the 7514 to the fully

.counterclockwise, detented position. Check that the word »
CAL on each contro! is parallel to the other words on the

front panel. - i
5. Set both the Channel 1 and Channel 2 VOLTS/DIV -
switches to the .5 V position. N B

6. .Set the T'EL AYING SWEEP {dark gray) control to
. the-1 us position aie the DELAYED SWEEP (light gray)

control to the same r.csition,

7. Release all the pushbuttons except the following:
CH1,INTCH1, HF SYNC, SWP, and REP. '

8. Set the SCAN control fully clockwise and the
HOLDOFF control fully couriterclockwise, ‘

9. If the intensity control and 6th’er controls on the.
‘mainframe are set correctly, a free-_running trace should be
visible and pnsitionable ‘vith the Channel 1 DC OFFSET

~_control. One or two bright dots in the trace are normal. It

7.4
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b. Set the CH2 VOLTS/DIV. to 10 mV  (oneer

* you are ‘not familiar with how to operate the mainframe

You may need to refer to ihe instruction manual(s) for the

" particular mainframe you are using.

~ Power Supply Checks

The power supply voltages in the 7514 should be
checked before any internal adjustments are made. How-
ever, do not check the supply voltages unless you expect to
be making internal adjustments. Power supply checks are
not to be considered performance checks. The location of

"the test points are shown on [ig..7-1. Measure the supply

voltages with the 7A13 and a 1X probe or some accurate

. D(_': Voitmeter.

The +80V, 50V, and +5 V supplies from the main-
frame should be within *3% of their nominal values when

measured at the points of the 7S14 as indicated on Fig. 7-1. -
_ If the supplies ‘are not within 13%, mainframe repair or

adjustment is needed.

1. Equipnient‘Preparation {After Preliminary Conhections
and Set-up) i - .

Steps b through f apply to the',7A13._
a. Push the mainfrarﬁes Verticl Mode LEFT button.

b. Attach a 1X probe (010-0193-00) to the + INPUT
terminal and push the + INPUT DC button. :

c. Push the V, button of the — INPUT.
"d. Push the 5 MHz BW button.

e. Set the COMPARISON VOLTAGE {V.) control to
G000 and push the + polarity button.

_‘ f. Set the VOLTS/DIV control to .1 V.

9. Touch the tip of the 1X probe to the 7514 chassis

and precisely center the trace on the horizontal centerline
of the: mainframe graticule, using the 7A13 POSITION
control. (This step is‘necessary, so that a zero volt reference
level can be established that will include any voltage drop

* across the extender cables.)

2. letaga Measurements
Each-of the voltages should be measured by setting the

VCOMPARISQN VOLTAGE corit_rol of ‘the 7A13 to the

®




st =

' Fig. 7-1. Power Supply Test Points.

.1 Rotato the INCTD ACE4a mms . o o
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(\ \/‘p d. Push the — polarity button, attach the probe to the -

neminal value of the voltage to be measured. Then touch

- the tip of the 1X probe to the test peint for that voltage .
-and center the 7A13 trace with the COMPARISON

- VOLTAGE control, The ieasured voltage ean then be read
- on the four digit VOLTS dial, When ehecking the voltages,

~ - push the 7A13 + VOLTS button to measure plus voltages

and push the — VOLTS butten to measure minus voltages,

NOTE

The +80 V and 50 V supplies are re-regulated in the
7514 to supply +30 volts, —30 volts, and -5 volts to
the7sta,

a. Set the 7A13 COMPARISON VOLTAGE control to
.60.00 and push the + polarity button, , :

b. Connect the 1X probe to the +60 V test point shown

on Fig. 7-1 (resistor RG15).

e Adiust the 7A13 COMPARISON VOLTAGE controls -
until the trace is returned to the graticule centerline. The
value must be within £3% of 50 V (48.50 to 61.60). Make

note of the actual value for use in step g.

=b0 V test point shown an Fig. 7-1 (diode VR613), and

theck the =60 volt supply in the same manner as the +50

volt supply, Make note of the actual value for use in steps f
. and k. ‘ :

e. Connect the 1X probe to the 30 V test point shown .
~-On Fig, 7-1 (Pin 3.2) and set the 7A13 COMPARISON

“-VOLTAGE controls to 30.00, e

_-until the trace is returned to the gratieule centerline, The
value must be within 1% of 0.6 the value of the =560 volt

. supply. ‘ ‘

9. Push the + polarity butten, attach the probe to the
+30 V test point shown on Fig. 7-1. (Pin 3-1) und check the
+30 volt supply in the same manner as the =30 velt supply.

C“)he value must be within 1% of 0.6 the value of the +§0 . -

-~falt supply.

h. Connect the 1X probe to the +6 V test point shown

on Fig, 7-1 (Pin 6:1) and sot tho COMPARISON VOLTAGE
contrels to 05,00, : ' oo

i. ‘Adjust the 7A13 COMPARISCN VOLTAGE controls

R _until the trace is returned to the graticule centerline. The

value must be within 3% of 5 V (04.85 to 06.15).

78
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SQUARE

f. Adjust the 7A13 COMPARISON VOLTAGE controls

L' Push the =poléritv butten and attach thé proba to -
the =6V test peint shewn on Fig. 7-1 (Pin §:2). .

k. Adjust the 7A13 COMPARISON VOLTAGE controls
until the trace is returned to the graticule centerline, The
value must be within 1% of 0.1 the value of the =B0 volt
supply.,

I, Push the Vertical Mode RIGHT buiton on the
mainframe, _ : :

] Triggering Checks and Adjustment

1. Equipment Sot-up

a. Release all pushbuttons on the 7814 ‘excopt the
following: CH 1, INT CH 1, and REP. Set the DELAYING
and DELAYED SWEEP. controls to 1us. Set the CH 1
VOLTS/DIV te .1 V. Turn the SCAN control fully cloek-

‘wise and the HOLDOEF control fully counterclockwise, -
... Turn the DELAY 2ERO and the DELAY TIME MULT"
- controls completsly counterclockwls_e.' -

" b. Set the 284 Pulse Generator PERIOD contrel to 1 us
and the SQUARE WAVE AMPLITUDE centrol to 100 mV,

Set the MODE switch to SQUARE.WAVE OUTPUT.

¢. Connect.a GR:-to-BNC adapter {017-006300) to the
WAVE OUTPUT connecter of the 284 ‘and
attach a 42 inch eable {012-0057-01) between the adapter
and the Channel 1 60 §2 INPUT connector on the 7514, _

2. Trigger Calibration Check .
" &, Adjust the TRIGGERING LEVEL control to trigger .

0N a 1 us square-wave display.

b. Check that the white dot on the LEVEL control is
approximately straight - up (between 11 o'cloek -and

1 o'cloek positiens), - - .

¢. Push the + SI.OPE bution and trigger on the same
signal with the LEVEL control, _

~d. Check that the white dot remains between the 11 and
1.0'clock positions.

e.. It unable to trigger stably under these eondiiions or if
the. white det is not in the region specified for both the
+SLOPE and — SLOPE, proceed with the adjustment of

R212, ' : :
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- ..

" R130
DELAY STOP

’ é A ~ R131 .
R132 . . - ,
1u8/DIV —Q@ 2DOTCAL" - R380
(DELAYING) ' . 1ns
: R230 LINEARITY
B ' @~ ReGISTER
(DELAYING)
— © €353 . _
7 3 e 10 nS/DIV :
@ {DELAYED) @ R3g1
_ . / : SCANK RATE
R212 -+ €380 R460 o R472
TRIG CAL 10nS/DIV 1 1u8/DIV @~ LEADTIME
, (DELAYING) | IDELAYED) : {DELAYED)
R209 4. - o | ,
SYNC BIAS @ : - : .
® © 9 v®"‘A'rcemen
O R521 ;
Lo -BAL - SYNCLEVEL
o o R524 .
o +8AL
w KJV

s 'Adjusimem of R212 {Trig Cal)

3. Push the DISPLAY button on the 7A13 and set the
‘VOLTS/DIV control to .1. g

{see Fig. 7-3) for a display. s

€. Touch the 1X brobe to the 7514 chassis and adjust

~the 7A13 POSITION contrei to locate the free running

trace on the horizontal centerline of the graticule.

d. Touch the 1X probe to pin 1-6.of the Horizontal
Board. Pin' 1-6 is located just above the AUTO TRIG
’-\?ush'button switch. (See Fig. 7-2 - the fifth pin from the
Lront panel is the correct pin.) Adjust the LEVEL control
so the free running trace is located on -the horizontal

“centerline of the graticule. If the white dot on the LEVEL .
#.-.-control is not located between. the 11 and 1 o’clock

-positions, loosen .the control set screw then rotate the

=+ -control knob and tighten the set screw so the white dotis

located at the 12 o’clock position.”

e. ‘Release the 7A13 DISPLAY button énd the 7514 HF
- SYNC button, then- adjust R212 in the middle of the
-position where *1.e square wave is triggered steadily.

78

b. Push the 7S14 HF SYNC button and adjust R212

‘Fig. 73 Triggering and Timiny Adjustment Lmﬁons. '

4. Sync Level Check o

a. Set the 284 PERIOD control to 1 ns.

b. Push the 7514 HF SYNC and + SLOPE buttons. Set
_-DELAYED SWEEP control to 1 ns.

¢ Adjust the 7514 TRIGGERING LEVEL control to

synchronize on a 1 ns sine wave (see Fig. 7-4).

d. If unable to synchronize on this waveform, adjust
R530. - i

Fig. 7:4. 1 GHz SYNC.

- the DELAYING SWEEP - control to 10 ns and the

£

¥}
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- 5. Adjustment of R530 (Sync Level)
terminal. :

Trigger Board schematic and .the adjacent board layout for
/-location) and read the DC level {approximately 40 mV),

RB30 (see Fig. 7-3) to set the DC lovel of Q2as to match
~-the DC level of Q201. _ :

-button, and check that it is possible to trigger a waveform
- (see Fig. 7-4) using the 7514 LEVEL control.

6. +Balance and — Balance Check

- a. Move the cable connection from the Channel 1
~ANPUT to the EXT INPUT terminal of the 7514,

- \_/Cornect the TRIGGER OUTPUT signal from the 284
" to."the..Channel 1" INPUT terminal using a coaxial cable
+-1012-0057-01). e

‘c.Set the 284 PERIOD control to 1 Ms.

controls of the 7514 to 1 us. Release the HF SYNC and the
“INT CH 1 (not CH 1) pushbuttons.

‘2. Check that a steady waveform can be displayed by
z-adjusting the TRIGGERING LEVEL control. o .

RELTY AT

NOTE
LI at any point when performing step 6, the results

are, ‘not as-described, perform step 7 before pro-
: & Ming with the remaining parts of 6.

‘ J.LEVEL control. Change the slope by pushing or releasing
| .the + SLOPE pushbutton and check again. L

" g. Change the 284 SOUARE WAVE AMPLITUDE from
100 mV to 10 mV and check that a steady waveform can

"REV.B, DEC. 1974
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8. Push the DISPLAY and + buttons on the 7A13; all
other pushbuttons. must be released. Set the VOLTS/DIV. ... EEEC i o : :
control to 20 m. Attach a 1)( probe to ‘the +INPUT . o h..chan‘ge the 284 PER'OD from IﬂS'tO 100 ns and

N ~change the 7S14 DELAYING and DELAYED SWEEP

. controls to .1 us. Check that a steady waveform can be
displayed using the LEVEL control. Change the slope and
check again. :

" b. Touch the 1X probe to the base of Q201 (see the -

--€.."iouch the 1X probe to the base of 0202 and adjust ~

v --d. Remove the test probe, release the 7A13 DISPLAY .

""7d.Set both the DELAYING and' DELAYED SWEEp

7 “f-Push the AUTO TRIG button and check that the
.same _steady waveform can be .displayed by adjusting the -

be displayed using the LEVEL control. Change the slope
and check again. : ) . : :

i._Insert a 10X Attenuator (011005902 at the 284

- SINE WAVE QUTPUT. Change the 284 PERIOD to 10 ns
and the 7514 DELAYING SWEEP contro! to 10 ns. Check
that a steady waveform can be displayed using either slope.
If this check is not satisfactory, -adjust R524 and R521 as: -
follows. : R o

7. Adjustment of R524 and R521 (+ Bal and — Bal)

a. ‘Disconnect the cables from the front of the 7544

b. Push the 7S14 AUTO TRIG button and turn the

TRIGGERING LEVEL control completely clockwise.

c. Push the ‘7A13 DISPLAY ‘button and set the

VOLTS/DIV to 50 m.

vd. Touch the 1X brobe to the base of Q201 and note

the DC ievel. : '

" e. Touch the-1X probe to the base of Q202 and adjust
R524 (seeA Fig. 7-3) so that the DC level is +60 mV above
the DC level of Q201. ‘ -

f. Turn thé TRIGGERING LEVEL control completely

counterclockwise. :

g. Touch the 1X probe to the base .of Q201 and note

the DC level.

h. Touch the 1X probe to the base of Q202 and adjust

-RB21 (see Fig. 7-3) so.that the DC level is —GO mV below
the DC level of Q201. -

" i. Release the 7A13 DISPLAY button.

8. Sync Bias Check _

a. Remm‘le the 10X  Attenuator from the 284 and

connect a 2X Attenuator (01 1-0069-02) in its place. -

b i i PNl G G b
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SINE WAVE connactor 1 the 7814 Channel 1 INPUT.

'c. Set the 7514 CH 1 VOLT/DIY consic! ™ Sbwy.
Push the INT CH 1 snd WF SVMC buttame.

.d. Cheek that am me-t > olymmePming
the LEVEL control. If not, adjust R2OB.

9, Adjussment of R209 (Syne Bigs}
8 'Sot the TRIGGERING LEVEL

‘ VEL control eampletely
counterclockwise. Presst R209 (see Fig- 7-3) eampletely
counterclcdo_uiu. e

nmmmmmumam )
synchronizes. Leave R209 in the fully counterclociowise
po;itiqanummm._ o )
Timing Chacks and Adiatmenes
. .,mm.m.mm-mnw,
ng: CH 1.|urcu-l.sn.+suavs.n¢m

c. S buth the DELAYVING
SWEEP. QORI 20,5400 i

Tumm the DELAY ZERO (11 Do) W com-
Metely: counterclockwise g o the BEAAY BIMEBULT |

e. Attach a 10X attenuator . (011006002} 8 the .
AARKER OUTPUT connector on the 2081 Fime Mark -
ienerator and sonnect the output signal to the 7514
thannel 1 INPUT through a coaxial cable (012-0067-01).
ush -1 us MARKER SELECTOR butten of the 2001,
et th_MARKER AMPLIFIER. button o the OFF

‘asition, g 1o g b e

“a; Miust ﬁ:

’ - PN 'br a .
ablocegle. "'W“ """‘"_y e

b: Adamt the front gensl ROMZ PO contros 1o cantor
e peak of the number one marker on the number one
jaticule limf_ ] S AR iy -

first through the ninth
- _from the major graticule line (see Fig. 7-5)

- Fig. 75. 1 us/DIV.

... the  7A13. Push

Cenon the bottom row of )
‘Fig. 7-2), then adjust R131 (see Fig. 7-3) to position the -

-+ of the mainframe graticule. . -

_ 7814 INPUT connectar.

marker per division and that
peak of -each marker, fram the
markers, is- less than 0.1 division e

¢. Check that there is one
the distance between the

©d. If this check is not satisfactory, adjust R131,
© #1 Graticule Line

L

bd
\R A AN B

!

3. Adjustment of R131 (2.Dot Cl)

Set the DELAY. TIME MULT control- to precisely”
8.00. I

. b. Attach 2 1X probe (0100193.00) to the + INPUT of

DISPLAY, 0-10V; +, and the right-hand V.: all other
pushbuttons must : be out. Set the COMPARISON
VOLTAGE (V) control to 0000, - o ‘

¢. Touch the tip of the 1X probe to the 7814 chassis
and adjust the 7A13 POSITION contro! so one of the L
displayed traces is positioned on the horizontal centerline
of the mainframe graticule, :

d. Set the 7A13 COMPARISON VOLTAGE v,)
control to precisely 08.00. .
e Touch the tip of the 1X probe to the fourth pin back

pins of the SWP pushbutton (see

trace (displayed by the 7A13) on the horizontal centerline il

" f. Remove the probe from the test point, release the  © -
7A13 DISPLAY button, and disconnect the cabj_e from the

~the following . 7A13. pushbuttons: - |

%



:' 4. Ddav MM

e eoummloukwiw _

- *'comroh totm.

e Mako ture lho D!I.A\‘ Tml. MF o
weontvot uwm )

/'> thenhe mmrdanauhna.

S a Puth the 7518 W SYNG button, we mmN_i’ _»d
= control fuuvdmmmNHOmeMlVf;_ o

b, Set both the mmnc'u, ntuveuueep '

o ltw mammaummf ' -’t_hatthembﬁﬁtﬁumbtmﬂ

e.mmmmummnummm@
) douawequddhtm&omho&&chh“tﬁtﬁmef '

e 'wm mmn..ma

oy Adlun tho TSM TRIEGEFHNG LEVEL eomrol toc a
kalav. .

. @ Check thnt thm is ene muker mdlvmon dha!aved

. (we- Fig. 76}, and that there are- exactly- @ divisions
bem‘mnumbormandmmmmmmm.

Y Ihhlnuimmmtmet.adlm ms:.

: Mhm\atd munwmwm gl
8 Reduce-the mainframe ONTENSlTY mm& munh

b, Adjut the DELAY ZERO e uo'n control to.

toate_the‘ Tt (!efﬁmm doten tht tirst-time matker. :

clockwise, than adjust the frams park
=~ {left-hand ecige).

;wmplewv dukwia

i

':'-‘en the zero gratioule line. If it is not, adjust R130; .

the umm

b, Sot the DELAY 2ERD contrat

-'jc;am..,. m'uu. from mm MARKER

At INFUt

SN h..:.mmmmmmmﬁm to
“ooo 1000 and tum the DEMV ZERO lln 001‘3 eomtol_ o

" 1. Cheok that the firy t (atran) mu:fu.ueam 3

meounmv'j
cleekwm md "t t!\. DELAY ‘I‘IME MUI.T contral to . -

e. Mlmt R132 (uo th. 7-3) toset the 2nd (etnhmm)

' dot on the-ninth ﬂmm«uin&emlwﬁmam
_ludethlaaudonmeﬁnmmmrku. B

s S o "'_&tmmm
9. Tumn the DELAY ZslomrdMecunur- -
HORIZ. P08 ccrew-

a: ‘Releate the: SWP' mmmn and tet’ th& DELAY

T TIME MULT antrou eunmmv mmdo&w
"driver control so the. dot h m onh Mmm» ling: -

~b lnmm the. malnfmm GNTENSITY totuomfom

..... ‘WW"“ e

Adjm tht DELAY‘ ZERQ w\trol to ennm the: pnek
of a matker on the number- one: graticule line: (make sure-
the: DELAYED SWP VAR control. is. eonnmﬂoekwin in

thedeume_dpomion) I R

dcheek thatthmss

. e It this check is not utitféetory; wjunt R460,

'S Mmmmmnwm Oelayed)

a Adiust R46D {see Fig, 7=3) to thece it ene markef pef
dmuon (teo Fig: 7x5)

b Rotate me DELAYEO S\NP VAR (CAL) eontfol

completely clockwise and eheck that there is a separation .
" -of 2.5.divisiens: or mare between marken. Return the:

“eontrel  to ‘the. fun i
.. pagitien,

e ane: mrlm . per: dMslan
&0 1 dMuon for the follawing elgm matkm

" Adjunt M130 o mg & nmwm itat:

rnene s
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10. Sean Rate Check

a. Push the HF SYNC and REP. pushbuttans in. INT
CH 1 pushbutton must be out. Set the SCAN control fully
clockwise; change the 2901 MAR KER SELLZTOR to 10ms.

b. Rotaté the £2

- Notice that the time markers will slow down, stop drifting

The fitst point at which the time markers stop driftinqg and
change direction must display - three time  markers \see
" Fig. 7-6) for the maximum scan rate to be between 25 and
40 hertz. If there are more or less than three time markers.
“at this point, the adjustment of R381 is required. :

" i sﬁo-v w#

P : + 1

b ‘1 S :
e H S S
oo I b
L t [
Py r

?ig. 7-6. Three 10 ms Markers Per Scan.

11 Adiustment of R381 (Scan Rate)

el a.. Rotate the
: A: position. )

SCAN control to the fuliy clockwise -

b. Adjust R381 (see Fig. 7-3) so that three 10 ms time -
- markers drift across the screen to the right. ,

= position, :
" 92. Leadtime and Rogister Check
k/ i

a.” Release the HF SYNC pﬁshbuttori and push the INT
" CH 1 pushbutton in. A : : o :

~ b, Set both the DELAYING and the
-controls to .2 us. . -

DELAYED SWEEP
_ : " 'c. Turn the DELAY ZERO control completely countef- E
clockwise and set the DELAY TIME MULT control to
"0.00. g ) . N .

© d. Push the 2001 .1 us MARKER SELECTOR button,

712

AN control counterclockwise slowly.

" in one direction, then start drifting in the other direction, -

13, Adjustment " of 'R472 * and R230 (Leadtime and

. then adjust counterclockwise until a marker is centered on

* one graticule line.

ithrougmd. o

" #1 Graticule Line

-€. Return the SCAN control to the fully élockw_ise o

S - T : r
. o b4 $.

e. Adjust the 7514 TRIGGERING LEVEL control for 3
~ stabledisplay. - ' o .o

Vf._,Altemate’h‘{ push and release the SWP pushbutton and
check that the first narrow time marker remains betwsen
.~ 0.0'and 1.1 divisions from the left edge of the graticule (see -
" Fig. 7-7). Co : S : o o

- g. If this check is not satisfactory, adjust R472 and
R230. . ’ » Y SR

Register) _ _
* a. Release the swep pushbutton.vl B
b 'Tum R472 (see Fig. 7-3) td the clockwise extreme;
the number one graticule line (see Fig. 7-7).
c. ’l’ush‘the SWP Pﬁshb‘utton.. '

- d. Adjust R230 (seé Fig. 7-3) so th’_atv'the‘ first narrow
marker (see. Fig. 7-7) is precisely centered on the number

e. Release the SWP. pushbutton and repeat bart’s' b

EOPPS

4 114

Fig. 7.7. Setting of Leadtime and Registry,

14. Delayed and Delaying Timing Checks.
2. Release the SWP pushbutton. -

b. Check that there are two markers per division and
that every second marker is within 0.3 division of th>
correspor.ding major graticule line for the first through the ,
ninth division (see Fig. 7-7). .. o . : S iy
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. Push the SWP button snd repeat part b,

. Releae the Swp pushbutton.

e. Set the DELAYING and DELAYED SWEEP contrals  dot is located on the ninth evele in the sane place as the

- te Vs Push the 2801 1 us MARKER SELECTOR butten
- and trigger a display using the 7514 LEVEL contral, -

: f. Set the DELAY TIME MULT contra! to grecisely

-0.00, then edjust the DELAY 2ERO contral elockwise
from its eounterclockwise extreme untit a time mark s
eentered on the number ane gratieule line, -

‘. . DELAY TIME MULT to 1.00 and cheek that the peak of

~the marker i3 within 20.1 division of the number one
graticute line, Repeat this process with the contral set to -

-2.00, 3.00, 4.00, ete., through 9.00 and cheek that the peak
of each suceessive marker i within 20,1 division of the

humber one graticule line. Return the DELAY TIME

MULT contral te 9,00, 7 _ ‘
R ih. Push the SWP bu'tton: reduce the intensity on the et
© - until-the intensitied dot is visible, With the DEL AY 2ERO

- epntrol, set the dot to the Hrst timg m‘ar'kér‘ :

) i Set the DELAY TIME MULT to 1.00 and eheck that
“the intensitied dot is within 0.1 division of the number
two marker.  Repeat this pracess with the eantrol set to
. 2,00, 3.00, 4.00, ete. threugh 9.00 and check -that the
L. intensitied dot is within 20.1 division of each Sueceeding -
 time marker. Return the DELAY TIME MULT eontrol te

0.00.

1 10 ns/Div, Delaying Check

DELAYED SWEER contrals to 10 ns, ;

b. Push the 2001 10 ns MARKER SELECTOR button,

. Adjust the 7514 TRIGGERING LEVEL control for a
.- stable display, » DR

. d Check that there I8 one evele per - division
o (L}DQ division for the fivst threugh the ninth divisions,

€. 1t this eheck is not satistactery, adjust €360,

16. Adjustment of C350 (10 na/Div, Liapiag) |
4 Set the DELAY TIME MULT to precisely 8.00.

: b, 'Ré,duc@ the mainframe intensity so the two bright
_-dots ean be seen, ‘ . _

. REV. 8 DEC. 1974

7 a Push the SWP button, set the CH 1 VOLTS/DY -
. contiol to .2 V, and set both the DELAYING and

R buamu&wl kuw’«‘wuuu:‘_i'- (P15

. Adjust the DELAY 2ERO control to locate the tst

 Hefthand) dot on the first eycle of the display,

d. Adiust €350 (see Fig. 7.9) s0 the Ind trightdhond)

15t dot is located on the tirst evete,

12, 10a/Div, Detayed Chosk

a. Increase the maintrame intensity to make the trace

_ casily visible,

7 9. Turn the DELAY TIME MULT control lockwise ard
observe that the markers move from right to left, Set the -

b, Release the SWp button and eheck for one cyete per

* division within £0.2 divisions for the first through the ninth

divisien,

e. 1t this eheck is not satistactory, adjust £353,

18, Adjustment of C383 (10 na/Div, Delayed)

- Adjust €353 (see Fig. 7.3) so there is one eyele per
division (adjust .the DELAY 2ERO control to et a -
reference voint), S e S

19. Delaved and Detaving Timing Veification |
DECAY e DELAY TIME MULT to 1.00 and turn the

~ DELAY 2ERO eontrol clockwise untit the | eak of the first

eyele s centered on the number one graticule line,

b, Set the DELAY TIME MULT eontrol to 2.00 and
cheek that the peak of the evate is within 20,1 divisien of

the number ane gratieule line, o

200 T Linearity Check

2. Disconnect the cabte from the 2001 Time Mark
Generator and conneet it to the 284 Puke Generator
through a GR-to-BNG auapter {017-0062.00), o

b. Set the 284 PERIOG control 1 1 ns and sct the
MODE switeh to SINE WAVE OUTPUT.
€ Set the 7814 EH1 VOLTS/DIV 1o 50 mV. Set the
DELAYING SWEEP 1o 10 0 and the DELAVED SWEEP
01 as, o - u : :

RN At Y




e AT

C

j¢. Chtange: thie- DELAYEIY SWEEP (light:gray) 'cantrob to;

CTins/Div.. _

s Set: thesred: CHi1 VOLTSIDIW, variahite:GAL controd! -
TS 5 theeamp!itudeaofftheesxep:is’sptet.ise!vfﬁveadivis’ianss (sees’

Fig: 7:10);.

iE B
T T gE T L

Fig: .7?102.28&25’13#;819;:3&5.Vazia‘b#eé\!b]3l’8‘lmVy’sstrfa:‘.i’divis'ians:si

2. Channe!thvalandie:Checkc

az. Rbsi.t’iqmtbextep:scothezbage;issZé‘;?ﬁVis’iOmsﬁetbymhee S

graticulés:horizontal iconterline.

b:. Change- the: DELAYEL. SWEEH"comrolxitm.‘Hnszandj '

rotete: the:DELAY: T MEMUL T contro} iclackwisezuntil ‘thes
‘steprappearsson sereenagaii; .'l'f'leasecund;di\'ris'ion‘;hetmmtbee

- horizontali centerline: representss thiez 1095 levet: and! thes

second: division: aboyes thes horizontali centertine: representss
the.90% level.; . -

Catibration:Procedire—7514.

c:. Check: thiat: the> 10%; to> 90%; risetime: i$s between:

300 pss and; 350 pss (Tt T divisions);. Yo may wish' to-

termporarilyy pushh thes LD NOISE buttan toc retiice: time:
jitter: . . . o o

. . {F thes risetimes exceeds: 350 ps; the: followingzadjust:-

- mentshould-bezmade- .

X. Adjustment:of: R200(Avatanche:for:-both Shannet 1: and;
Chiannet 2)) - o ‘ -

. Chianges thie: DELAYELD SWEEP cant:ab ta Tins; the:

CH: VOLTSIDNVY too .15, them center- the: stepr using: the:

DELAY TIMEMULT controt; Preset:R23Z(R331ifor:CH-2
-sees-F.ig; 7:11) fally,counterciockwises. :

b:. Rotate: A28 (see: Fig: 7:1%); ciackwises untif: thesstep:
disappears: thesm: counterctockwise: until ! it: barelyy makes: a:
cteam display. : Nates the: harizomtat positiam of- the bottom-
corner: and: set: R20) furthier: counterctockwise: untif: the:
bottorm: correr: mowes: ta- thes left: one:hatf:division: | gnore:
any. vertical :movement:. ’

cc. Chianges thes VOLTS/DIVY too SEEmV agaiirand: check:
thies risetimes by ‘repeatingcpartssi and:j iofisteps 11 anct atli ot
step 22 . if theerisetime: stifl ‘exceeds; 35 divisions; repeat-the.
aboves adjustmentt exceptt thiss times rotate: R20 soo the:
bottom: corner. mowess «:. the: left: ore: fulf division:  It: is:
normatisr-thestraces tocmoye: vertically, whem R20Gs: bieing;
seti. . : . :

. Returrthe:VIOLTS/DIW cantrob ito:50mV;

- R3O |
L compe D |

CHANNEL T |

{
i . R0
| Davarancue f
; : - h

' ' R3O .
b L come @

@, R |

“AVALANCHE:

T RZ33: ]: Rzaz ‘
ucma AL %) . MEM/BALL

] : s V @ﬂ?ﬁl_ ‘;M:m'u A
CHANNEL‘-Z @ az31:

LOOP-GAINY . j
. - N 4
{

' Fig;7711; Vertical Adjustment:Locations:




the DELAVED SWEEP (ight putononiity. - . Check that the 10% to
AP BE S 4T 330ps and 350 ps (3 to 35 divisions). You may wish to
’ . lemporarily push the LO NOISE button to reduce time

7 4. If the risetime exceeds 350 s, the following adjust-

3, At of 120 (At for bt et 12

VOLTS/DIV to 50 mV again and chack

- €.-Change the
Lot T step @, if the ricatime stilt exceeds 3.5 divisions, repeat the
. AR ~_ above adjustment except this time rotate R20 so the
smmn'-

b.a\ﬂ' “uuygﬁ

and - bottom cornes moves ¢ the left ore full clivision. It is o
: e -Tor the trace to move vertically when R20 is being ...

T K ammvous’/mvmmsomy.v b

90% risetime is between




Msuiwisdnl FroLoule=—roNd .
-+ trace and check that the amplitude of the step is still
- - precisely five divisions,(ZO%} per division), :
f. Bein§ careful‘not to move the CH 1 VOLTS/DIV red

. . per division) and center the top of the pulse on a graticule
o line (see Fig.712), . -~ :

C#ig. 7:12. Response to 284 Step Signal at 2% per division.

g. Check that overshoot and ringing doss not exceed

button when finished. R

. ~control in the detented CAL position. :
4. Channel 2 Avalanche Check ,
- .a. Disconnect the cable from the CH 1 iNPUT_ and
~. - -connect it to the CH 2 INPUT. -
b. Push the CH 2 button, set the VOLTS/DIV to 50 mV
S (U cHinsep2).

M~5 -Del12 t Center Check -

- -cabie (067-0525.00), -

b. Attach the two ends of the dual input cable to the

. «delivered to the two inputs. -

716

. Set the DELAYED SWEEP control to 1 ns, center the

~_CAL control, change the VOLTS/DIV control to 5 mV (2%

T | - ] T T
HERERE
i R i

o . H <+ :

- *1division to —2 divisions (42% to —4%) in the first 5ns.
- T=: LO'NOISE button may be pushed momentarily to help . <~
"+ -measure the aberrations. ‘Release the LO NOISE push-

" h. Return the VOLTS/DIV to 50 mV and set the red -

_.~.and repeat step 2 for Channel 2. {Use CH 2 where it states

"a. Disconnect the cable at the input to Channel 2 and :
attach it to the center connector cn the dual input jumper ‘

- two input .channeéls -so - the signa! is split equally and ..
. : : ~ Figs. 7-13A,7-138B, and 7-1 3C). -

c. Push both the CH 1 and CH 2 pushbuttons for a duai

- . trace display and position the two displays so the base lines
~ woincide, : : : IR '

d. Rotate the CH 1 - CH 2 TIME DIFF (R139) contro!

- alternately from fully clockwise to fully counterclockwise

and check that either step may be made to lead the other

- by atleast 1 ns. »

€. I this check is not satisfactory, adjust R4SS.

6. Adjustment of R458 (Dslta t Center)

a. Adjust R458 (see Fig. 74) 50 the front panel CH 1 -
CH-2 TIME DIFF control allows either step to precede the

" other by nearly the same amount. ‘

- b.. Push the ADD button and the CH 2 INVERT button.

c. 521 the CH'1 - CH 2 TIME DIFF (R139) control fora

- signal.of minimum amptitude. S

d. Release the CH 2 INVERT button and disconnect the
dual input cable from the 7S14. - . ' ,

7. Channel 1DC Ba:anee, Looh Gain, and Memory Balance

a."Divs.connect ihe Shoh coaxial cable from the 284

- PULSE QUTPUT and connect a longer, more convenient

cable - (012-005701) in its place using a GR-to-BNC

" . adapter. Connect the cable to the 7514 CH 1 INPUT and

push the CH 1 button. .

"b. Push the SWP button and s2t the time per gdivision of

. -both sweeps to 2 us/Div. '

c Check that there is no mere than one dot in the
abrupt leading positive edge of the step.

- There will normally‘ be severai dots in the leading
edgeifadjusmntsmmadeinstepa , :

d. Also check that the position of such a dot is not
more than one-half division below the top teadinyg corner of
the pulse and not above the top !eading cerner at al! (see
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Fig. 7-73.
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Calibration Procedure—7514

e. If unable to display the pulse, check the TD Bias »

adjustment on the front panel of the 284,

f. If the dot is not within one-half division of the top
corner, make the following adjustments,

8. Adjustment of R233, R232, and R242 (DC Bal, Luop
Gain, and Memory Bat) :

a. Change the time per division of both sweeps to 1 us.
Temporarily disconnect the signal from the CH 1 INPU™
Using two screwrdrivers or adjustment tools, one on R2.:2
and one on R233, (see Fig. 7-11), set R233 to minimize
vertical movement of the trace while rotating R232 back
and forth over the first 90 degrees from the counterclock-
wise end of ts travel, Temporarily set R232 fully
counterclockwise.

b. Set the CH1 VOLTS/DIV to 10 mv. Center the

trace and observe the noise. Push the LO NOISE button to
see if the trace shifts, Adjust R242 to minimize trace shift
between the normal and the LO NOISE position. Release
the LO NOISE pushbutton and set the VOLTS/DIV to
50 mv, :

c. Change the time per division of both sweeps to 2 ys.
Com:ect the PULSE QUTPUT of the 284 to the CH 1
INPUT and set R232 so the first dot on the rise is level with

the top leacing corner of the abrupt positive transition {see

Fig. 7-13C).

9. ‘Channel 2 DC Balance, Loop Gain, and Memory Balance

Checks
a. Transfer the input sicnal cable to the CH 2 INPUT.

b. Set the CH2 VOLTS/DIV to 50 mV and push the
CH 2 button.

c. Repeat step 7 (narts ¢ through e) for Channel 2. |f
the dot is not within one-half division of the top corner,
mzke the following adjustments.

10. Adjustment of R330, R331, and R344 (DC Bal, Loop
Gain, and Memory Bal)

a. Change the time per division of both sweeps tc 1 us.
Temporarily disconnect the signal from the CH 2 INPUT.
Using two sciewdrivers or adjustment tools, one on R331
and one on R330 (see Fig. 7-11), set R330 to minimize

vertical movement of the display while rotating R331 back -

and. forth over the first 90 degrees from the counter-
clockwise end of its travel. Temporarily set R331 fuily
counterclockwise,

717




: ?Ca!imﬁmrﬂrwmem‘mw‘5-'"'.’:'%-: e

. Set ‘the CH2 VOLTS/DIY 1610 WY, ‘Canter the =+ -

.. B8 ifithe Arace shitts7Adiust R344 20 minimize wramehify -
. -hetween the :rormal mnd whe L0 NOISE Position. Relegse -+
the 4.0 'NOISE pushbuttan and et the ¥OUTS/OV 457 =,

- Connect the PULSE QUTPUT «of the 28410 the Cig. o
~Fig. 7ABCy T
< L “Trigger dietey-Chask 5.0

conpect ivin the inpurad:Channel 4.0 . .

B Push the CH 1 butron,

<. Disconneer ‘me 1rigger cabite at the EXT 4NPUT and - -
push the INTCH 4 barton, - | ) _

©oo L d Bet hoth the ‘rf)Ei;Ame Bnd DECAYED SWEER =7
CLONuols 10 10 ns 3nd-trigger.on m‘swp‘signsi;-f"- B L

B Release the SYP button and esr hoh-the BELAY ..~
ZERO .and the DELAY TIME MULT. controls ~tutly -
- eounterciockwise. theme'fme:szwzsignal;‘-- e :

1, ‘Change the DELAYED SWEEP control - Bnsgnd - -
| dzep ahe display centarad wsing ahe DECAY TIME $AULT 0
gl

T timeditter on the edge of the S1ep signalwusing the DELAY
TIME MOLT control 20keepthe adgeon sereen: - o

center the s1ap signs.:

" Change the VOLTS/DIV 16 20 my -and checic-tfar~
. 80% 0f the dots are within -3 division {30 ps) horizontally o
| lsee Fig. 74, —— . ’

12, ‘Avslznche fechesk == -

~a. Disconneer the conte 4rorm e 284 PULESE OUTPUT. " |
COBNECTOr 3ndl  B1aEn it 4n the 284 BQUARE WAVE
COUTPUT. . A i

‘1race and :anserve the .ngise. Push the O NOISE huston oo - L5

c. Change msrn'imev'psrfdév:if;ian of Koth ewesps @ Qs o 1o

UNPUT and set 33190 the tiest doton therise-is fovslwity -~ . ©
“the ap degding corner ‘Dfthe ghrupt Positive Transition (see . n o i

. 4. Set the TRIGGERING LEVEL wontral for the deast- -~ -

the w0 Hiands of noise an.thescrgen, <.~

- o i .
T P . H
. 3N
e ».,——w-——ﬁﬁi..f?’ j ‘ N -
|

i

1
3 fod
[abhs EARRE LEETE RREYR FENEY DEIWIWE PN P - 68
]
i)

J
H

o ] 5
1

5 DE.SConnEC! the 'cabtefm'ms—inpuz:zw-{)hannei:z nds ¥z 744, -’;ti:m;-ﬁq% ‘ot Omswnt:in*o.szuf'ﬂm ‘Weinr-Division.. | EREITELL

b. Slide the 224 MODE swizch 1 ahe vightgndsetecrs - o -

160 mV -4 M5 squareswave sutpur, - .

¢. Connect. the dther -eng 0f ‘the cavle 19 the O 3

INPUT on the 7514, SRR

g, Connect the 284 “TRIGGER :CU.'IPHT';Signai Tothe - oo
TTUEAT INPUT of the 7554 andrelosse the 48§ T-CH ‘Button. v

'
-4
1

e. Set-the OH 1 ¥OLTS/DIV 16 B0V ann 59t the req

CAL contrgt countercinekydisn rinto ‘the:detented :positign.

f. Set the time - per divisinn BEHoth wwesps 1 9 s and -

trigger on thedisptay, . -

g. Check tor o divisions of amphilude or set the O 1 -

CGAIN screwdriver -canwol 1or-two divisigns of .amplitide,

h. ms'en.'.me‘uariaﬁ!e.azzenwmrfiﬂﬁ‘?zﬁﬁi?}Oﬁ)fhezv)ean L oeEEaall

the 284 sutput and the .CH 1AMPUT, Boing carstut 10
ahserve thar e PrORRrinpot and ouput connecmms an -
the attenuaiorare made ;v n .

h Change the DELAYED SWEES eonsl . Anssand oo o

i. Change the 284 outhut smplitude 10 10mY, sey the

variahle auenustor (0674161 3:00) :contrnf bty elpekwise
and observe thesquare'waye. - . : '

j- Disconnect ‘the ratte fromthe 7514 €XT ANPUT

connector and puish ahe. $4F SYNC Buston, fipe ‘the WG -
lines compasing the dispiay ' :

K. Change the CH 1Y OLTS/DIV o7 mV .and censay

LS



‘ ..Nihnim'l'roeedznp—nll
\. Rotats the (067-0511.00) variable attenuator fully . 17. Channdl 1 and Channd 2 Amplituds Attenustion
©..counterclockwise and note the complete merging of the Cheek - v o o oo o
‘wobands. - R . a. Change the CH 2 VOLTS/DIV to.1 V and center the
m. Set the variable attenuator in such a way that all ' L » N -
;- sembt f special ion be SR : v o
i Wt completely disapranny, T the o bands Rotate the CH 2 red CAL control clockwiss and
* R times. Reset the CAL contro? inmmmmﬁm‘.
- n. Change the square-wave amplitude to 100mVand S S
. the 7514 sensitivity to 16 mV per divis'an. : . o S L '
[ T TRTR Sensitvicy to 20 mV per divisian. .5 Mov: the input signal cable to the input of Channet 1
S L 0. andpwhtheCHlbumon. = . . :
7 0. Check that the separation between the centers of the S R
-noise ‘bands is no more than o divisions, If noise is . S e
~-sexcessive, the Avalanche adjustment {R20 forCH1orR20 d. Repeat the check for Channel 1. -
‘for CH 2) should be repeated or a new avalanche transistor . . ’
- used and the adjustment repeated. BN e

S o 18, Channel 1 INPUT Connector Chack |
~~13.Channel 1 L.F. Comparator Check . Disconnect the cable from the 284 SQUARE WAVE
=+ ;~~3. Disconnect the Variable Attenuator and run the 284 . QUTPUT and connect it to the QUTPUT of the 50 chm
o ,(N/a\mne WAVE OUTPUT directly to the Channel1 = Amplitude Calibrator (067-0508.00),

. INPUTofthe7sia. N R

b. Disconnect the cable from the 284 TRIGGER QUT."

5. Change the square-wave period 1 10 . PUT and connect it to the TRIGGER OUTPUT of the

- R c. Reconnect the cable from the 284 TRIGGER QUT- e ' . I
~7"PUT to the 7S14 EXT INPUT. .. .. .. .c.Connect a BNC tee (103-0030-00) to the input of
T ST .~ Channel 1 and connect the end of the output cable to the
-d. Release the HF SYNC button, trigger the display and =~ ‘

-position the top vof the waveform to center screen, .

R _ . d. Set the VOLTS switch of the 50 ohm Amplitude
e. Check that the top is flat and leve! within 0.2 division = Calibrator to .6 and the TEST OPERATE switch 20 DC.

" or make the following adjustment. .

Mo o R P

) , et . _ €. Push the HF SYNC button on the 7514 and push the ‘_
 Adjust B30 (see Fig. 7-11) for afiat, level top of the

9P us square wave. f. Set the 7A13 COMPARISON VOLTAGE (V) con-

, o ~ trols to 0000 and the VOLTS/DIV t0 50 mv.
15..Channe! 2 L.F. Comparator Check - e e B

' a. Repeat step 12 using the CH2 INPUT and CH2 8. Push tho — INPUT V. button.

VOLTS/DIV control instead of the Channej 1 control, B :

. e R ettt Sy
B e :

_ . - : L h.Touch the tip-of. the 1X probe. to the shield of the
b. If -the~checkin step 12, part'& isn 5t satisf cto':T‘“'mwBNc tee and center .ﬂ'e trace precisely with the 7A13
make the following adjustment, | L Y CITION mo Caner ¢ normal for the trace to shift a little
- R : “when the probe tip is applied to ground of the 7514.

116’ Adju stment of CH 2 R30 (L.F. COMP) . ' i. Touch the tip of the probe to the center conauctor of
- Adjust R30 (see’ Fig. 7-11) for a flat level top (or ~ the BNC tee being sure not to let _the probe shield touch the
bottom) of the 10 us square wave. _ g ~+ shield of the BNC tee. . ‘ :

.-'@

@




Calibration Procedure—7514

i- Rotate tie 7A13 COMPARISON VOLTAGE control.
-~ for a dial reading of 0.680, then precisely center the trace
. wath the COMPARISON VOLTAGE control. Check thet
the dia! reaas 0.600 *0.005 (0.594 10 0.608). {This checks
that the Input resistance is 50 Q 22%) . o

.. 19, Chennel 2 INPUT Cormector Cheek . -

a. Dimmmmcmeaﬂ'mfm-ﬂlmL
.mmi:_-mmmmz._- o B

b, Push the CH 2 pushburton and tepeat parts v through
¢ of step 18 for Channel 2, . :

- Push the mainframe Vertical Mode RIGHT button.

| b. Release ail the pushbuttons on the 7514 except the
’C;P.aMCHZNﬂlbum.- S :

€. Set both the CH 1 and CH 2 VOLTS/DIV controls to

.2V and be sure meCALeonuolsasemﬂledetemedCAL

positions.

-d.. Change the an)i@e Calibrator switch from DC to
T TTOPERATE and set the VOLTS to0 1.2 o

e Ttiggei a display then center the step using the
DELAY TIME MULT contro! and the DC OFFSET control.

The display should appear as shown in Fig. 7-15.
f. Se:mefmmpanexcu’émmmmfumv -
- six divisions of deflection. - S e

-, g- Change the Amplitude Ca@ib:ator VOLTS 10 2.0 and
Q,é 7514 CH 2 VOLTS/DIV 10 5 V and check for four
‘divisions of deflection £3%.

 22. Readout Checks o _
- Perform steps 28, 29, 30, and 31 i the ELEMENTARY
CHECKS AND INCOMING INSPECTION section if not

for six divisions of deflection. Use the LO NOIST puh.
r,,mmmmmnmaaamhmmmﬁw

m

Y Y ¥ ks ¥ R
i 2 . 3. de - )
3 : - il
. LR LR S B
b I » H -
. % o b 1
E i - ol i g
Yoo d S
i b- N
t = < o ! .
- - B,
. i ! -3 ! .
o . ¢ - : -
. : o - . .
: . - T
: . R
. it S S ‘

. Fig. 215, 1.zmsn§-izvmtsm§v. _

& Release the LO NOISE pushbunton and switch ghe

input cahie to Channei 1. Wm'mmmamm.)‘

' 'b.m'me.mtummmmersnemmaé
mevmmmiz : . o

’ a&i:ﬁema'mmmtemumfm

Myﬁxdﬁﬁs‘mcﬂ.ﬂeﬁm .
d. Repeat step 18 for Channel 1.

.. Repeat this process for all other sensitivities of .
.. Channet 2 using the correct- amount of calibrator voltage . .

'naaamesmenmdsm-onmrsné._

REV. B, APR. 1977




 REPLACEABLE
CGLEGTRIGAL PARTS

- @Aﬁ?@"@ﬁ@@ﬁzm@'nccsstrz'mmc@m o

Replacement parts are available from o; through you'r local Tektronix, inc. Field Offico

- OF representative. ' .

' . Changes to Tektronix iﬁstrumenfs are sbmetimes made to accommodate improved

components as they becoma,avauable.,t_and to-give you the banofit of the fatest circuit

s improvements developed in our engineering department. it is tharefore imporiant, when
' -ordering parts,.to include the following information in yourorder: Part number. instrument
type or number, serial number and modification numbor i appficabla, . R

Gt a’pa«t'you have ordered has been replesed with & novy or improved part, yourlogal
.- Tektronix, inc. Field Officeor representative will contactyou concerning anychangeinpart .

‘number. _
- Changev infor..‘naﬂcr'\.' lf éﬁ_y; is focated at the rear of this manual. .’ '
SECCIAL NOTES AND CYIneLs

RS- s X039 "’?“F?ari fifst acded at‘ihissarldlnum&:er"_ B
) -~ Q0X . Part removed efter this serial number.

: . ITEN NACE .
: In-the Parts List; an item Name is separated from tho description by a coton {:).
-Because of space limitations, an ftem Name may sometimes appear a3 incomptzto. For

-further tem Name identification, the U'S‘- Federal cgta_k_:ging Hondbook KG-1 can ba .

: «utitized where possible.

. ACCREVIATIONG

ACTR  * ACTUATOR 0 PLSTE  pLASTIC

-, 'ASSY ASSFTMBLY - o atz” QUARTZ

© CAP ' -CAPACITOR . . REGP . 'RECEPTACLE

~(CER . CERAMIC Lo . JRES - mEDIOTOR . -
SCRT ' ClREUIT ... . ©URF T RABIO FREQUENS
- COMP COMPOSITION o - SEL SELESTED

~ CONN - CONNECTOR o SEMICOND - "SEMICONBULTOR
ELCTLT ~ ELECTROLYTIC o SENS "SENSITIVE
-ELEC = ELECTRICAL ' VAR VARIABIE
INCAND - INCANGESCENT wwo WIREWOUND _
LED - LICHT EMITTING DIODE XFMR ‘TRANSFORMER ~ -
NONWIR - NON WIREWOUND XTAL CRYSTAL

~REV B, JAN 1889 - -

-

A2

&1

o
,



Mfr. Code

o Replaceable Electrical Parts’—?Sid_

- Manufacturer

 CROSS INDEX—MFR. CODE NUMBER TO MANUFACTURER

 Address

- City, State, Zip

01295
02111
03508

03888
04713
07263

12697
14433

16546
24546

24931
28480
“32997
- 51662

56289

72982
73138
© 73899

76854
80009

83508
90303

91637
98291

g2

0112}....

76493 . .

PRESERR -} 1 ——"

ALLEN-BRADLEY COMPANY

TEXAS INSTRUMENTS, INC., SEHICONDUCTOR o
GROUP : ' : e

SPECTROL ELECTRONICS CORPORATION

GENERAL ELECTRIC COMPANY, SEMI-CONDUCTORZ" . .
’ - : .- ELECTRONICS PARR

PRODUCTS DEPARTMENT <
KDI PYROFILM' CORPORATION

MOTOROLA,.INC.,.SEMICONDUCTORAPROD; DIV,

FAIRCHILD SEMiCONDUCTOR, A DIV. OF
FAIRCHILD CAMERA AND INSTRUMENT CORP,
CLAROSTAT MFG. CO., ing.: . - :

_ ITT SEMICONDUCTORS

U.S.. CAPACITOR CORP/CENTRALAB.;.'
ELECTRONICS DIV, . :

" CORNING cLAss'woaxs,-ELEcrxowrc

COMPONENTS DIVISION

SPECIALTY CONNECTOR Co., 1INC.

 HEWLETT-PACKARD C0., CORPORATE HQ. =~

+» TRIMPOT PRODUCTS DIV,

" CENTRE ENGINEERING INC

SPRAGUE ELECTRIC co. . A
ERIE TECHNOLOGICAL PRODUCTS, INC. .

‘.BECKMAN.INSTRUMENTS, INC., HELIPOT DIV,
© JFD ELECTRONICS COMPONENTS ‘CORP. -
75062 ...

TRW ELECTRONIC COMPONENTS, TRe FIXED
RESISTORS, PHILADELPHIA DIVISION
BELL .INDUSTRIES,

OAK INDUSTRIES, INC., SWITCH D1v.
TEKTRONIX, INC. .. . -
STANDARD GRISSBY CO., DIV. oF sy i
CHEMICAL CORFORATION. - :
GRANT PULLEY AND HARDWARE Co.

MALLORY BATTERY COMPANY, DIVISION OF

P.R. MaLLORY AND COMPANY, "INC.
DALE ELECTRONICS, INC. - .
SEALECTRO. CORP.

. L. 77401 N. BROAD ST, | .
INC.,oymiin - D00 S DR .
" MILLER; J. W., DIV, -

1201 2ND STREET SouTy

P O BOX 5012,_13500_N CENTRAL

EXPRESSWAY - ,
17070 EAST GALE AvENuE

60 S JEFFERSON ROAD

5005 E MCDOWELL RD,PO.BOX 20923
" 464 ELLIS STREET

LOWER WASHINGTON STREET
3301 ELECTRONICS. way
P 0 BOX 3049 o

4561 COLORADO
' 550 HIGH.STREET

3560 MADISON AVE,

1501 PAGE M1LL RD,

1200 COLUMBIA AVE.

2820 E.COLLEGE AVENUE

. 644 W, 12TH ‘sT.
" 2500. HARBOR BLVD,

PINETREE ROAD . -

S. MAIN ST.
P 0 BOX 500

920 RATHBONE AVENUE
HIGH ST,

S BROADWAY
P. 0. BOX 609

-225 HOYT

. MILWAUREE, WI 53204

DALLAS, TX 75222
-+ CITY OF INDUSTRY, ca 91745

- SYRACUSE, BY 13201
WHIPPANY, NJ 07981
PHOENIX, Az 85036

MOUNTAIN VIEW, ca 94042
DOVER, Nh 03820 '

WEST PALM BEACH, FL 33402

' LOS ANGELES, cA 90039

 BRADFORD, Pa 16701 |
INDIANAPOLIS, IN 46227
PALO ALTO, CA 94304
RIVERSIDE, CA 92507

| 'STATE COLLEGE, PA 16801

" NORTH ADAMS, MA 0)247

ERIE, PA 1652

FULLERTON, CA 92634
- OKFORD, 'NC 27565

. ...PHILADELPHIA, Pa 19108
19070 REYES AVE., P 0 BOxX

5825  COMPTON, ca 90224
: CRYSTAL LAKE,. IL 60014
BEAVERTON, OR 97077

AURORA, IL 60507
WEST NYACK, NY 10994 -

- TARRYTOWN, NY 1059
COLIMBUS, NE 68601
" MAMARONECK, NY 10544

SR | -\ D, JAN 1980 - -
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o Tektronix

' Senm/Mode
Eit -

I No. -

'.-.Mfr.

. R@@mcémie Elostries) Porte—~781g -+ '

-REV F, JJAN 1980

Ckt No. Part No. Dscont Name & Description _cmg-mﬁ%anMr;f;
£70-2580-00  B010100 BO16145  cgr BOARD ASSY:--HORIZONTAL '80009 ' 670~-2580-00
670-2580-01 B010146 B039999 - gy BOARD ASSY:~—HORIZONTAL ‘ 80009 - 670-2380~01
670-2580-02 - 8040100 050428 - CRT. BOARD ASSY:~-~HORIZONTAL 80009 - 670-2550-02
1670-2580-03 - B0S0429  BOgOg4s CKT BOARD ASSY:-~HORIZONTAL " 85009 670-2580-03
‘670—2580-05_ 8090945 : ... -. CKT BOARD ASSY:-FHORIZONTAL 80009 670-2550-04
670-2581-0¢ . Lo o CRT BOARD=ASSY:--VERTICAL 80009 670~2581-00

- 670-2582-00- B010100 8069999 - CKT"BOARD ASSY:--TRIGGER 80009  670-2582-00
670-2582-01 8070000 ~ B090gyy CKT BOARD ASSY:--TRIGGER 80009 670-2582-0)
670-2582-02 B091945 : CKT BOARD ASSY:~-~TRIGGER ) 80009 670~2582-02

- 670-2583-00 - . . CKT~BOARD'ASSY:--VERT MODE SWITCH 80009 670-2583-00
670-2585-00 B010100 5090944 . CKT BOARD ASSY:--CH ] COMPENSATION 80009 670-2585-00
670-2585-01 B090945 ) CKRT BOARD ASSY:--CH 1 COMPENSATTON 800092 670-2581-01

. 670-2586-00 . BO10100 B090944 CRT BOARD ASSY:--CH 2 COMPENSATION ‘80009 670-2566-00

~ 670-2586~01" BD9O945 - - - CRT BOARD ASSY:-~CH 2 COMPENSATION . 80009 670-2586-01
£70-2772-00 " B010100 BO60493 . CR< BOARD ASSY:--HORTZONTAL INTERFACE 80009 670-2772-09
670-2772f0! B060494 - _CET BOARD'ASSY:—-HORIZONTAL INTERFACE 80009 670=2772é01

+ 870-2773-00  BO10100 “B060493 oy BOARD ASSY:-~VERTICAL InTERFACE 80009 670-2773-00
670-2773-01  BO60494 . . - - . | ORT BOARD' ASSY:--VERTICAL INTERFACE } 80009  670-2773-p1
'610-3870-00 ~CRT BOARD ASSY:--READOUT ) P - 80009 670~-2870-00
870-3045-00 8010100 8029999  cgy BOARD ASSY:--sampLER (2) 780009, 670-3045-00
670-3045-01 . 8030000 B079999 - CKT BOARD ASSY:--SAMPLER (2) © 80009 .670-3045-0] -
670-3045-02 BO8B000D .BU9094s CRT BOARD ASSY:~-SAMPLER (2) © - 80009 670-3045-02
670-3045-03  Bo9ngys CRT BOARD ASSY:--SAMPLER (2) - 80009 670-3045-03
670-3051-00- - CRT BOARD ASSY:--SAMPLER COVER. 80009 670-3051-00

BT  146-0022-00 B010100 ' 'B029999 BATTERY, DRY: 1,35V, 450 _ v 90303 gH1-T2.

BT1 - -146-0030-00  B030pog BATTERY, DRY: 1,35V, 2201AH, TAB LEADS 90303 wm3-tz .
. BT2 146-0022-00 BO1010D B029999. BATTERY,DRY:1.35V,ASMAHH e ' "y - 90303 UHleT2 -

BT2 146-0030~-00 BO3oo00 ~BATTERY, DRY:1.35V, 220K, T4B ‘Leaps B 90303 wHI-TZ -
283-0159-00 - CAP, ,FXD,CER DT:18PF,5%,50v - 72982 8111B0650060180J

c2 '283-0159-00 CAP.,FXD,CER DI:18PF, 52,50y 72982  81118065C0G0180)

Cclo 283-0028-00 . CAP. ,FXD,CER DI:0.00ZZUF,202.50V 56289 . 19c606

Cll 283-0325-00 -CAP.,FXD,CER‘DI:47PF,IOZ;100V 72982 AO2AL9AGLC1GL 70K

Cl2 283-0325-00 CAP. ,FXD,CER DI:47PF,IOZ,100V . 72982 AD2AL9AGLCIGS 708

c13 283-0121-00 CAP.,FXD,CER DI:0.001UF,20%, 200y 56289 4007345

c22 283-0121-00 CAP.,FXD,CER DI:0.001UF,20%.200y ;156289 407345

C30 283-0175-00 CAP. ,FXD, CER DI:10PF,5%,200v ) - .72982 81015210C0501005

€45 - - 283-0107-00 B010100 . 8030944  cap. Fxp.ceR DI:51PF,5%, 200y 72982 81218232C0G05107

C45 283-0281-00 B090945 CAP.,FXD,CERzDI:SOOPF,IOZ;SOV 51642 RBO60050XSRSO0K

C50 283-0309-00 o - CAP, ,FXD,CER DI:ISOPF,IOZ,SOV ) 16546 NOS50FH151K

'C51 283-0309~00 - CAP. ,FXD,CER DI:150PF,10%, 50v 16546  NOSOFHISIR
€52 283-0309-00 CAP. ,FXD,CER DI:lSOPF,lOZ,SOV 16546 NOSOFH151R

53 283-0309-00 CAP. ,FXD,CER DI:150PF,103.50v 16546  NOSOFH1S5IK

C54 . - 283-0309-00 CAP. ,FXD,CER DT:150PF,10%. 50y 16546  NOSOFMISIE

C55 - - 283f0309—00  . CAP,,FXD,CER DI:ISGFF,IOZ,SOV 16546 NOSOFHISIR
283-0309-00 CAP. ,FXD,CER DI:ISOPF;IOZ,SOV 16546 NOSOFH1SIR

Cc57 283-0309-00 CAP. ,FXD,CER DI:ISOPF,!OZ,SOV 16546 ND50FHIS1R

c58 283-0309-00 CAP. ,FXD,CER DI:150pF, 107, 50v 16546  NOSOFH1S51R

- €39 ' 283-0329-00 . CAP;,FXD.CER D1:150PF,10%2,50v 16546 NOSOFHIS1IR

c60 283-0309-00.- CAP.,FXD,CER DI:150PF,107.50v 16546  NOSOFHIS5IK

C61 283-0309-00 CAP..,FXD,CER DT: 150PF, 10%, Sov 16546 NOSOFH1S1R

C62 . 283-0309-00 CAP. ,FXD,CER DI:150FF,10%,50v . 16546 - NDSOFH1S 1K

C63 283-0309-n0 - CAP.,FXD,CER DI:ISOPF,IOZ,SOV 16546 - ND50FH151%

‘C64 283-0309-~00 - CAP. ,FXD,CER D!:lSOPF,lOZ,iOV 16546 NOSOFHIS1K

C65 283-0309-09 - CAP. ,FXD,CER D1:150PF,102,50v - 16546 NOSOFR1S51K

Ce6° 283-0309-00 CAP,,FXD, CER DI:ISOPF.IOZ.SOV 16546 NOSOFH1S5)K

cé67 283-0309-00 CAP.,PXD.CER_Dt:lSOPF,lOZ,SOV 16546 NOSOFH1S1K

c68 283-0309-00 CAP. ,FXD,CER DT:150PF,10%,50v - 16546 NOSOFH151K

' ce9 283-0309-00 CAP.,FXD,CER DI:150PF,10%,50v 16546

NOSOFH151K




‘Replaceable Electrical Parts—7514 o

' Tektroni)'(v

__CKtNo. PartNo  En

" Serial/Model No. - .
wovens DSEOML -

"~ Name & Deséription :

‘Code Mt Part Number.

8070000

"CAP. ,FXD, CER D1:220P¥, 102,200V

S "CAP. ,FXD,CER DI:5PF,52,50¢ . -
© " CAP,,FED,CER DI:10PF,5%,50V e
. CAP.,FXD,CER DI:1000PF,+100-0%,200v.

- QAP.,FXD,CER'DI:220PV.10%.200V'
CAP.,FXD;CER'DI;SPF,SZ,SOV

CAP. , FXD, CER DI:10PF,52,50v

/CAP.,FXD,CER DI:1000PF,+100-0Z,200v

CAP.,FXD,CER DY:0.00330F,5%, 100V

CAP. ,FXD,CER D1:0.001UF,+100-02, 500V L
cap;,vxo,csn,nx:o,ozzuv,+8o-2oz,zsv," i

"; cAP.,?xn,ELcTLr:lnF,zoz;ssv,"

< CAP.,FXD,CER DI:0.01UF,+80-20%, 150y -
..+ CAPy,FXD,CER DI:0.1UF, 202,507

8010100 18069§99x

CAP. ,FXD,CER. DI:51PF, 52,400V - -
CAP.,FXD,CER DI:51PF,5%,400V .
. CAP,,FXD,CER DI:15PF,20%,50v .
~ CAP.,VXD,CER DI:1.8PF,10%, 100V
" .- CAP. ,FXD,CER DI:0.001UF,20Z,200v
- CAP.,FXD,CER DI:0.1UF,202, 50v
'CAP.,FED,ELCTLT: 1UF, 202,35V =
CAP. ,FXD,CER DI:1000PF,102,50v.

CAP.SET,MTCHD: 1UF,0.009950UF, 950PF 0 :

AMM,M(czsa.czal.czba~&~c26awvunmrsﬁzn_AsﬁA UNIT

" INDIVIDUAL TIMING CAPACITORS IN THIS ‘ASSEMDLY -
MUST BE ORDERED BY THE 9 DIGIT PART NUMBER,

© B010100 - 8069999

TIMING-CAPACITOR_TO BE REPLACED.

. -SUFFIX AND TOLERANCE SHOULD BE THE SAME FOR
ALL OF. THE TIMING CAPACITORS IN THE ASSEMBLY)

'CAP.,FXD, CER DI:0.1UF, 202,50V

. .(SEE FOOTNOTE oN C239) .
CAP..FXD,ELCTLT:IUF,2OZ,35V”

L0 (SEE FOOTNOTE ON C239) .

. CAP. ,FXD,CER DI:0.001UF,+100-0%;500v .

CAP, ,FXD,CER DI:2.2UF,20%,25v

fGAP.,FXD,PLSTC:O.OZZUF,IOZ,ZOOVA__"

',CAP.,FKD,CER‘DI:IGP?.52,50V~-

" CAP.,FXD,CER D1:0.05UF, +100~20%,50v . -

CAP. ,FXD,CER DT:0.2207,202,50v -
" CAP. ,FXD,CER  DI:51PF,52,200V - -
CAP.,FXD,CER DI:51PF,5%,200V

cAP.sar.ntcﬁo:1ur,o.0099sour.9509?.o,1uv-

8010100 - BN69999x CAP. ,FXD,ELCTLT: 1UF, 202, 35V’

" XB0O70000

' XBO70000

674 " -283-0108-00
Y L 283-0133500 - .
.C76 . 283-0132-00 -
€80 - 283-0156-00
€84 . 283-0108-00
€85 - . 283-0133-00
C86 283-0132-00
:C90 283-1156-00
cl20 283-0051-00
c173 283-0000-00 .
€190 283-0080-00. -
€200 290-0534-00"
-€201. 283-0003-00 -
702 . 283-0111-00. g
2210 ... 283-0182-00 -~
€212 283-0182-00
-C212 283-0069-00
€213 :283-0181-00
€214 283-0121-00
€220 '283-0111-00
0222 “290-0534-~00
c223 283-0252-00
€239 . ° 295-0162-00
C240.. - 283-0111-00 .-
© 295-0162-00
290-0534-00
- 295-0162-00
- 283-0000-00
283-0164-00
285-0566-00
. 283-0159-00
283-0010-00
- -2831-0198-00
1 283-0107-00 .
~ 263-0107-00
295-0162-00 .
290-0534-00
© 283-0252-00
. 290-0354-00
283-0111=00
283-0003-00
" 283-0111-00
283-0003-00 -
290-0512-00
290-0534-~01

CAP.,FXD,CER DI:1000PF,10%,50v . -

'CAP.,F!D,ELCTLT:IUF,202,35V
CAP. ,FXD,CER DI:0,1UF,202, 50V

- CAP.,FXD,CER DI:0.01UF,+80-202, 150y

CAP. ,FXD,CER DI:0.1UF,20%, S0V

CAP, ,FXD,CER DI:0.01UF,+80-20%,150y -

: CAP.,FXD,ELCTLT:2ZUF.202.ISV
CAP..FXD,ELCTLT:IUP,202,35V

i 0 e A e

JUF

.

“LETTER"SUFFIX AND TOLERANCE ‘PRINTED ON THE

. ¢aP. SET, MTCHD: 1UF,0.009950UF, 950F 0. 107 - _

- ars SET.MICHD: LUF,0.009950UF, 950¥ ,0, 10

e

- 56289 272013 -
72982 8300 002C0R0509¢.
72982 - 3111a20825001022 -

172982 830000300“0100J

+72982.°-831-516E1020 L
- 56289 19c611 . ..

772982 | 8121-103825U104M
172982 8121W400AS103. -

72982 | 811-059C0G0150M

.- 12982 8101B121C0R01898 .,
156289 . 40C73A5 . .

72982 - 8121-K088250104M

~80009.-295-0162400 e

.~ 80009 : 295-0162-00 : -

. 56289 410P22392

72982 -8121N08325002 26 e
-+ 12982 B121B232C0c05103
72982 8121823200605103 . . . -

80009 295-0162-00

72982 855-55825U~-1032

56289 196D105X003SHAL.

172982 - 831-516BJ02p . - . .

- 56289 273C20

22982  855-55825U-1032

72982”,830000800301001: o

56289  272C13 .
72982 .- 8300 002COH0509C B

72982 8111A208z5u01022 :
72982..8131N165006033AJ’ T

72982  855-358250-103

72982 8121N400A5107

56289 * 196D105%0035HA1
72982 * AO1ALOAZLWSR102R

72982 8121-NOBBZSU104M
80009 - 295-0162-00
56289 196DI0SRO03SHAL - .

72982 81410372500225M
72982 8111006500601803 ... -

56289 196D105X0035HA)
72982 - AOIALOA2LWSR102K
56289 196D105X0035HA1
72982  8121-ND8825U104M

72982 8121-N08BZ5U104M

56289 - 196D226X0015KAl
56289 .l960105§0Q35HA;,,
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CktNo. Partio. - Eff . -Dscont = Name & Description” Code  [7fr Part Numb -
€320 . .. 283-0058-00. .. . ... S CAR, JFED,CER b1:0.027uF,16%,1607 - 72202 B13IHIGIRINOITS
7C322 7 - 283-0003-00 CAP, ,¥¥D,CER D1:0.01UF,+£0~203,150v 72802 £93-55025U-1G5"

- €330 . 290-0534-0p ‘CAP. ,FED,ELCTLT: 10T, 207, 35v I 56209 © LCCDIGSREI3ISL, "
c331 283-0028-00 ':CAP.;FXD,CER'DI;0.0QZZUF52CZ,SGV. , 56269 1056066 :
€332 - 283-0003-0p " TLP, ,F¥D,CIR DI:0,0IUF;¢GG-202,ISSV_ ~ 72682 855-550250-107"
€333 ° 290-0534-00 - .. - CAP.,FED,CLCTLT:IUF, 202,357 - . . - - 56289 1SGDIGSROO3SEL:

.€3346 | 290-0534-00 . CAP FED,ELCTLT: 197,202,357 56259  1SGDIOSK0O3SHAL
€335 290-0534-00 'CAP.,F?D,ELCTLT:IUF;ZOZ,?SV 56289 19GDB105X0935RAT
€336 283-0110-00 CAP. ,FXD,CER D1:0.005UF, +80~202, 150V 56289 1302428
€340 290-0534~00 CAP. ,FXD,ELCTLT: 1UF,203,35V 56289 19GD105X003SHAY -
cis1 283-0159-00 CAP.,FXD,CER DI:18PF,52,50V 72982 -8112B065C0G01ECT .
C342 * 290-0534-00 - CAP.,FXD,ELCTLT:IUF, 202,35V = - : 562C0. ICGDIGSTO03SEAL
€343 ~283-0003-00 .- . CAP.,FRD,CER D1:0.010%7,+80-203, 150 72S32 £55-550250-1030
€350 - 281-0123-00 8010100 "B039999 CAP. ,VAR;CEN. D1:5<250F, 105¢ 72602 - SI56-00345-25
- €350, 281-0158-00 - B04063G : , CAP, ,ULL,CER BI:7=~45P7,507 o - TICC0 LTIe5036
€351 283-6003-00 o o CA?g,FKD,CCR”BI:O;GIUP;éCQ=ZGZ,!§GU~-r1aﬂ~.«»v F2CC2 T £U5-55025U-1050
-10352—‘”~“283-0003-00‘”?“'1"“”'T”f“" - CAP. ,FLD,CCR DI&0.0IUF,#&O-2GE,ISOV._ 72002 E35-55025U-1030
€353°  '281-0123-00 Bololgg “BO39999  CaP.,VAR,CoR DY:5-25PF, 1009 © . 72982 "516=00345-25
€353 281-0158-00 - Rosongp “iUh CAPL,VAR,GER B1:7-45PF, 507 73000 . TUF-5036
€354~ 281-0593-09 -CAP, ,FED,CER DI:3.%%7,102;500v ©TECE2 351-000C03035¢5
€360 283-0028-00 .. CAP,,FID,CTR b1:0,002207,203,50v - 36289 . 195606 -
€361 *.283-0003-00 . cAP.;Fﬁn;ccu;Dx;o;olnp,ésaazsz,lsuv 72682 £55-553250-1032
€380 283-0115-00 - CAP.,FXD,CCR DI:47PF,52,2007 e 72982 £0%-519-C0F0470.
€381 ' -283-0060-00 . - [ “CLP. ,FEIB,CER DI1:100P¥ 55,2000 £ 72000 T5-S3CURSIGLE -
. €382 . 283-0077-00 .. . © CLP.,FID,CCR DL:3I0PT;92,5000 $6269 405o6A3
€383 283-0095-00 " CAP. .FXD,CER DI:56PF, 102,200V - B} 728827 £55-5354560% -
€390 ... 283-0028-00 " CAP.,FED,CER BI:0.0022T,20%, 50v , 56289 - 102696
€420 - - 283-0000-00 CAP. ,FED,CCR DI:0.001UP,+100-02,5000 72SC2 . C3i-51GE102p
C430 283-0003-00 CAP. ,FED,CCR D1:0.01UF,280-203,150y .- - 72802 £55-550250-1032
€438 . ' 283-0003-00. CAP.;?XD,CER.ni:o.OLUF,qeo-zoz,lsov._, 72982 £55-35025u-1032
. .CGan '283-0164-00 . CAP, ,FED,CER DI:2,20F,202,25v - 72982 814INI3725U0225:
- C4AY " .285-3566-00 vCAP;,FKD.PLSTC:0.0ZZUF,IGZ,ZGOV o 56289 ' 410022392
C465 . 283-0003-00 CAP.,FED,CER D1:0.01UF,+59-202, 150V 72282 - £55-558250~-1032 -
C471 - -: 283-0107-00 . : CAP,,FRED,CER DI:51PF,52,200V < 72902  §12102320050510F
C474 - 283-0080-00 - CAP. ,FYD,CER DI:o.ozzva.oao-zoz,zsv, - 56209 10CGiY
- €480 .- 283-0000-00 g cAP.,Fxnich‘31:0.09163,0360»02,503v 72602 E£3i-516R102P
© C481. ' 283-0000-00 i+ CAP.,FER,CER D1:0.601%7,+160-63, 5057 : '72¢C2  £31-516T1029
. €490 - 283-0003-00- ,CAP.,FXD,CERADI:G,OIUF,éS&»ZGZ;xiﬁv 73902 C55-93825U-1032
€491  ° 283-0000-00 . CAP.;FKD,CEB'DI:O;OBIU?,¢168=@Z,5GSV~:'ﬂ‘:“ 72802 - C31-931¢2202p
. €492 283-0077-00 _ - CAP.,FID,CCR D1:330PF,52,563v° . -~ 56200 &0306A3
€520 283-0111-00 CAP, ,FIB,CER DI:0.107, 203,50y Lo T 72802 CIRI-TO0CES0106:
€521 . . 283-600p-00 . CAP, ;FED,CTR DI:8.601UT,¢200-03,500y 72602 £Ti=-%1CR102P
€530 250-0534-00 ' - CAP, ,FID, CLCTLT: 1UF, 202,35V - o 562690 ICLLIGSROIISEAL
€531 ° . 283-0803-gp - -CAP, ,FZD,CEN D1:0.01U7,¢£0~263, 1567 - 72882 £55-55025U=1032
€550 290-0534-09 CAP., ,FXD, ELCTLT: IUT, 203,35V - ' 56209 19CRIGSTA3SHAY -
€560 290-0523-00 - CAP, ,FXD,ELCTLT: 2, 207, 202,20V - 56289 ' 1SGC22510020uA1
€561 -283-0000-00 - CAP, ,FED,CER B1:0.001UF,¢166-032,500y 72902  £31-516C102P
€562 2813-0000-00 CaP, ,¥RD,CER D1:0.001UF,+100-02, 500V 72082 - 831-516E8302p
C570  290-0534-00 -CAP.,FKD.ELCTLT:!UF.EGE.SSV o 56289 19GD1OSR0035HA]
= €590 283~0080-00 CAP, ,FiD,CER D1:0.0220P,+60-202,25v 56289 10CG1T
€710 283-0060-00 CAP. ,PID,CER-DI:1€0PP,52, 200V 72982  £5%=535U23101J
C711 - 283-0060-00 CAP. ,FiD,CER D1:100PF,52,200V = 72982 - 855-53542J3101J
€712 . 283-0000~00 CAP. ,FXD,CER D1:0.001UP,+100-02, 500v - 72282 £31-51GE102P
c730 283-0114-00 ‘.cAp.,Fxn,cea.nt:o.oonsuv,sz,zoov - 72982 B05-5003152)
€740 283<0114-00 + CAP.,FID,CER DI:0.0015UF,5%. 200y v 72902 £95-509B152J
CRIA,B  152-0572-00 . - SEMICOKD DEVICE: BRIBSE, SAMPLE GATE -+ 80009  152-0572-00
CR3 152-0008-00 XB060494 SEH!COND'DEVICE:GERMANIUMg?SV.GONA; 14433 G1409
REV E, JAN 1280 . &8
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' Tektronix  Serial/Model No.

- Ropleesebie Blostries) Bore—7814

REV F, JAN 1980

(VERTICAL INTERFACE)

» . Mir
CktNo. PartNo. . - Eff Dscont Name & Cescription Code  Mir Part Number
CR8”1 152014102 SEMICOND DEVICE:SILICON, 30V, SONA 01295 1m4152R
CR872 152-0141-02 SEMICORD DEVICE:SILICON, 30V,50NA 01295 1m4152R
. CR873 152-0141-02 SEMICOND DEVICE:SILICON,30V,50NA 01295 1H4152R
CR874 152-0141-02 SEMICOND DEVICE:SILICOH,30V,50NA 01295 1IR4;32R
CR873 152-0141-02 SEMICOND DEVICE:5ILICON,30V,50NA 01295 1ms1s2a
CRB76 152-0141-02 " SEMICOND DEVICE:SILICON, 30V, 5084 01295 1H&152R
CR877 152-0141-02 SEMICOND DEVICE:SILICON,30V,50HA 01295 . 1H5152R
CR878 152-0141-02 SEMICOND DEVICE:SILICON,30V,S0NA 01295 1m4152R
CR879 152-0141-02 SEMICOND DEVICE:SILICON,30V,53NA 01295 1IN4152R
CR89} 152-0141-02 SEMICOND DEVICE:STLICON,30V,50NA 01295 1W4152R
CR892 152-0141-0; SEMICOND DEVICE:SILICON,30V,S50NA 01295 1R&4152R
CRB93 152-0151-02 SEMICOND DEVICE:SILICON,36V,50NA 01295 1N4152R
CR8G4 152-0141-02 SEMICOND DEVICE:SILICON,30V,50NA . 01295  IN4152R
CR835 152-0141-02 SEMICOND DEVICE:SILICON,30V,50NA 01295 1W&152R
CRB96 152-0141--02 SEMICOND DEVICE:SILICON,30V,508a 01295 1IN&152R
CR897 152-0141-02 SEMICOND DEVICE:SILICON,30V,S50NA 01295 1H3152R
CR898 152-0141-02 SEMICOND DEVICE:SILICON,30V,50RA 01295 IN4152R
‘DLY 119-0402-00 DELAY LINE,ELEC:63-66NS,50 O 80209 119-0402-00
pL2 119-0402-00 DELAY LINE,ELEC:63~66KS,50 OHM 80009 119-0402-00
JI10 +131-1003<00 = CONN,RCPT,ELEC:CKT BD MT,3 PROKG 83009 131-1003-00
J25 131~1321-00 CONNECTOR, RCPT, :MINTATURE COAR 24931 33JR119-1
J40 - 131-13206-00 CORNECTOR, PLUG, :MINIATURE COAX 24931 33P110-2
J50 131-1003-00 CONN,RCPT,ELEC:CKT BD MT,3 PRONG 83009 131-1003-00
370 131-1320-00 CONNECTOR, PLUG, :MINIATURE COAX 24931 33P110-2
Jiio 131-1171-00 - CONNECTOR, RCPT, : BNC, 50 ORM 24931 28Jm231-1
S 1120 131-1171-00 CONNECTOR, RCPT, :BNC, 50 OHM - . 24931 28JR231-1
J130 131-0779-00 JACK,TIP:FOR 0.08 INCH DIA TEST POINT 98291 016-8010-00-0208
. J146 131-0779-00 - JACR,TIP:FOR 0.08 INCH DIA TEST POINT 98291 016-8010-00-0208
Jis50 131-0779-00 JACR,TIP:FOR 9.08 INCH DIA TEST POINT 98291 = 016-8010-00-0208
J160 131-1315-00 CONN,RCPT,ELEC:BNC, FEMALE 80009 131-1315-09g
J3z20 131-1003-00 CONN,RCPT,ELEC:CKT BD MT,3 PRONG €305 131-1003-0)
J321 131-1003-00 CONN, RCPT,ELEC:CKT BD MT,3 PRONG 80009 131-1003-00
J570 131~1003-00 CONN, RCPT,ELEC:CKT BD ¥T,3 PRONG 80009 131-1093-09
J571 131-1003-00 CONN,RCPT,ELEC: CKT BD MT,3 PRONG 80009 131-1603-09
171 108-0606-00 COTL,RF:37NH 80009 108-0606-00
172 168-0561-00 COTL,RF:3.750H 80809 108-0561-09
L77 108-0691-00 COTIL,RF:1.8MH . 76493 02279 )
L9 - 108-0170-01 COIL,RF:FIXEE, 360NH . 80009 108-G170-01
181 198-0606-00 COIL,RF:37NH 80009 168-0606-00
182 108-0561-00 COIL,RF:3.75UH 80009 108-0561-09
L87 108-0691-00 COTIL,RF:]1.8MH 764693 02279
L89 108-0170-01 COLL,RF:FIXED, 360KH 80009 108-0170-01
L220° 108-01,0-01 COTIL,RF:FIXED, 360NH 80009 108-0170-01
1320 108-0406-00 CO1L,RF:80UH, TOROIDAL 80009 108-0406-00
L420 108-0509-00 COTL,RF:2.45UH 80009 108-0509-09
Q1 151-0301-00 TRANSISTOR: SILICON, PNP 04713 282907a
—————————— (HORIZONTAL INTERFACE)
Q1 151-0254-~00 TRANSiSTOR:SILICON,NPN 80009 151-0254~-00
----------- (READOUT)
Ql 151-0365-00 TRANSISTOR:SILICON,NPN 80009 151-0365-00
---------- (VERTICAL TNTERFACE)
Q2 151-0341-00 TRANSISTOR :SILICON, NPN 80009 151-0341-00
---------- (HORYZONTAL INTERFACE)
Qz 151~-0364-00 TRANSISTOR:SILICON, PNP 80009  151-0364-00

87
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Tektronix Senal/Model No S C o o MEr C
CktNo.  PartNo.  Eif Dscont - Name & Description o Code . Mfr Part Number. I
22 151-0254-00 .’ TRANSISTOR: SILICON NPN. . : . 80009 151~0254-00
. G mmmmm et i (READOUT) . ST o ' _ :
Qs 151-1025-00 - TRANSISTOR:SILICON,JFE,N-CHANNEL 80009 151-1025-00
———— e _ - - - (READOUT) . : v :
Q- 151-0364-00 : - TRANSISTOR:SILICON,PNP ° : 808009  151-0364-00 IR |
---------- : (VERTICAL INTERFACE) . B S '
B 151-0341-00 _ o TRANSISTOR: STLICON, NPN o T T 80009 151-0341-00 . -
. —— m—— ' ~ (HORIZONTAL INTERFACE) . I ’ - o
Qs 151-1025-00 = B010100 - BO60493 = TRANSISTOR:SILICON »JF%, N-CHANNEL © 80009 i51-1025-00 - = l
' D mmmm—emean . (HORIZONTAL INTERFACE) :
Q. 151-0301-00 BO60494 . - TRANSTSTOR: SILICON, PP T 04713 - 2M2907a
---------- . (HORIZONTAL INTERFACE) : .
- o 151- 1095-00 TRANSISTOR: STLICON, JFE »N-CHANNEL 80009 151-1025-00 o {
e (READOUT) ’ '
Q5 © 151-0301-00"- : _ TRANSTSTOR: SILICON, PNP : . 04713 2N29074
. B S - (HORTZONTAL INTERFACE) . ’
Q5 151-0302-00 _ TRANSTSTOR:SILICON,NPN ° _ . 07263 S038487
e e - _(READOUT) . ’ : !
L e QB 151-030i-00 »  TRANSTISTOR:SILICON,PHP . ‘ 06717  262907a [
\\;D e —. . (iORIZONTAL INTERFACE)
g pTTTTQe 15120302200 ¢ - L qpARGTETOR: :SILICON, NPH ' T 07263 5038487
B U . (READOUT) . : '
Q? 151-0302-00 : i TRANSISTOR.SILICON NPN 07263 S038487 - {
Ql0A,8  153-0613-00 : © SEMICOND DVC SE:SILICON,NPN SMATCHED 80009 '153-0613-00
Q20 151-0273-00 . .. TRANSISTOR:SILICOR,NPN. 80009 151-0273-00
Q30 151-0225-00 ' , TRANSISTOR:SILICON,NPN . . . 80009 151-0225-00
Q404,B ~ -151-1047-00 TRANSISTOR:SILICOH,JFE : . 80009 151~1047-00
Q122 151-0190-0} - TRANSISTOR:SILICON,NPN 80009 151-0190-01
Qi23 ©  151-0188-00 o TRANSISTOR:SILICON,PNP - - ' 80009 151-0188-00
1124 15i-0188-00 TRANSTSTOR: STLICON, PNP 80009 151-0188-00 (::j {
Q139 151-0188-00 TRANSISTOR: SILICON, PHP - : £000% 151-0188-00
Ql40A,8 151-1047-00 - TRANSISTOR:SILICON,JFE = 80009 151-1047-00
3 Qlal 151-0188-00 - . - TRANSTSTOR:SILICON,PNP : -+ 8800% - 151-0188-00
% ] : Q142 151-0190-00 _ : TRANSISTOR:SILICON,NPN © . 07263 £032677 [
N Q143 151-0188-00 " TRANSISTOR:SILICON,PNP 80009 151-0188-00
Q160 -151-0190-01 TRANSISTOR:SILICON, NPN 80009 i51-0190-01
Qls1 151-0188-09 . TRANSISTOR:SILICON,PNP 80009 151-0188-00
Q201 - 153-0594-00 e SEMICOND DVC SE:SILICON,NPN,MATCHED PAIR 80009 153-0594-00 [
0202 R _ .
S .Q250 151-1022-00 S TRANSISTOR:SILICON,JFE,SEL FROM 284392 - 80009 151-1022-00
. Q241 151-0192-00 TRANSISTOR: SILICON,NPN,SEL FROM. MPS6521 04713 SP3880i
L (vi) Q242 151-0188-00 : TRANSTSTOR: STLICON, PNP 80009 151-0188-00
TN Q243 151-0192-00 TRANSISTOR:SILICON,NPN,SEL FROM MPS6521 . 04713 SPS8801
Q244  151-0188-00 , _ . TRANSTSTOR : SILICON, PNP . " 80009 151-~0188-00
Q245 151-0188-n0 XBO70000 - TRANSISTOR : STLICON, PNP . 80609 151-0188-00
Q246 151-0190-01 XBN76000 ©* TRANSISTOR:SILICON,NPN 80069 151-0190-01
Q250 151-0188-00 ’ TRANSISTOR : SILICOR, PNP . 80009 151-0188-80
Q251 . 151-0254-00 _ - - TRANSISTOR:SILICON,NPN . ’ o 80003 151-0254-G0
Q260 . 151-0190-0! " TRANSISTOR:SILICON,NPN » -~ 80009 -151-0190-01
Q261 151-0190-0] _ TRANSISTOR: STLICON, 2N . 80009 151-0190-01
Q310 . 151-0190-01 v - TRANSISTOR:SILICON,NPN .. 80809 .151-0190-01
Q311 151-0188-00 " TRANSISTOR:SILICON,PNP 80009 151-0188-00 _
Q338 151~0341-00 " . TRANSISTOR:SILICON,NPN : 80009 151-0341-00
0139 151-0341-00 : TRANSISTOR: SILICON, NPN 80009 151-0341-00
Q340 151-0192-00 - TRANSISTOR:SILICON,NPN,3EL FROM MPS6521 64713 SPS8801
Q341 151-1022-00 TRANSISTOR:SILICON,JFE,SEL FROM 284392 . 80009 151-1022-00
Q342 151-0325-00 TRANSISTOR:51%ICON,PNP,SEL FROM 2R4258 80009 151-0325-00 [:
2343 151-0325-00 . : TRANSISTOR: SILICON,PNP,SEL FROM 2N4258 80009 151-0325-00
Q350 151-0254-09 . . TRANSISTOR:STLICON,NPN .. 80009 151-0254-00 <:Z:>
B X ] : . , REV E, JAN 1980 - [
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Tektronix

Serial/Made! No.

Replaceable Blostrice) Porte—7514

Mfr
- Ckt No. PartNo. ~ Eff Dscont Name & Descrintion Code  Mfr Part Number .
o Q351 151-0190-01 ‘TRANSTSTOR: SILICON, NPN 80009 151-0190-01
L Q352 151-1021-00 - TRANSISTOR:SILICON, JFE 80309 151-1021-00
— Q353 " 151-1021-00 TRANSISTOR:SILICON,JFE 80009 151-1921-00
, Q3% . 151-0190-01 TRANSISTOR:SILICON,NPN . 80609 - 151-(190-01
- Q355 151-0325-00 TRANSISTOR: SILICON, PNP,SEL FROM 2N4258 80809 151-0325-00
i . Q356 151-0190-00 TRANSISTOR:SILICON, PN ' 07263 5032677
‘ Q357 151-0190-00 TRANSISTOR: SILICON,NPN ~ 07263 5032677
: Q358 £51-6190-00 TRANSISTOR: STLICON,NPN 07263 5032677
- Q359 151-0190-00 TRANSISTOR: SILICON, NPR 07263 5032677
j Q360 151-0341-00 TRANSISTOR: SILICON,NPN 80603 151-0341-00
‘ Q361 151-0341-90 TRANSISTOR:SILICON,NPN 80009 151-0341-00
~} Q362 15:~0325-00 TRANSTSTOR: STLICON, PNP,SEL FROM 284258 80009 151-0325-00
— Q380 151-0102-00 TRANSISTOR:SILICON,NPN 07263 5038487
P Q420 151-1325-00 - TRANSISTOR: SILICON, PNP, SEL .FROM 2N4258 80009 151-0325-00
= Q421 151-4225-00 TRANSTSTOk: STLICON,NPN . 80009 151-6:25-00
. Q430 151-0225-00 TRANSISTOR:SILICON,NPN 80009 151-0225-00
i . B . .
,f4<::D Q440A,B  151-1047-00 " TRANSISTOR:SILICON,JFE - 83009 151-1847-00
DY QA56 ‘151-0199-01 TRANSISTGR:SILICON, \PR 80009 151-0150-01
= Q460 151-0190-01 TRANSISTOR: SILICON, NPN 80009 151-0190-01
g Q480 151-0302-00 TRANSISTOR: STLICON, NPN : 07263 5638487
A Q520 151-0325-00 TRANSISTOR:STLICON,PNP,SEL FROM 4258 80009 ' 151-0325-00
. Q590 151-0224-00 TRANSISTOR: SILICON, NPN 80009 151-0224-00
| Ri 317-0201-00 010160 B029999  RES.,FXD,CMPSN:200 OHM,5%,0.125¢ 01121 BB201S
— Ri 317-0202-00 - B030000 RES. ,FXD,CMPSN: 2K OHM,5%,0.1254 01121 BB2025 S
: ‘R2 317-0201-00 ...B0I0100 B029999  RES.,FXD,CMPSN:200 OHM,5Z,0.125W 01121 BB2015 '
" - R2 '317-6202-00  'BO30000 - RES.,FXD,CMPSH:2K OWM,5%,0.125¢ 01121  BB2025
. f:;;t) R4 315-3203-00 XB06049% - RES. ,FXD,CHMPSN: 20K '0HM, 5%,0.254 01121 CB2035
J N/ RS 315-0102-00- XB060494 RES, ,FXD,(HPSN: 1R OHM,5Z,0.25% 01121 CB1025
' R11 317-0202-00 ' " RES.,FXD,CMPSN:2K OHM,5%,0.125W 01121  BB2025
=L R13 317-0202-09 RES. ,FXD,CMPSH: 2K OHM,5Z,0.1250 01121 BB2025
; R4 315-0471-00 RES. ,FXD,CMPSN:470 OHM,5%,0.254 01121 CB4715
J _ RIS 317-0151-00 RES. ,FXD,CMPSN: 150 OHM,5%.0.125% 01121 BB1515
. R16 317-0560-00 RES, ,FXD,CHPSN: 56 0HM,5%,0.125W 01121 8B5605
- R17 317-9151-00 RES ., ,FXD,CHMPSH:150 OHM,52,0.125W 01121 BBI515
L R18 - 317-0560-00 RES.,FXD,CMPSN:56 OHM,5%,0.125% 01121 BBS5605
B R20 311-1232-00 RES. VAR, NONWIR:50K. 04, 20%,0.50% 32997 3386F-T04-503
R R21 315-0303-00 RES. ,FXD,CMPSN: 30K OHM,5%,0.25% 01121 CB3035
T R22 315-0471-00 RES. ,FXD,CHPSN:470 OHM,5%,0.25% 01121 CB471S
_j (VJ) R30 311-1226-00 RES. ,VAR,NONWIR:2.5K OHM,20%,0.50W 32997  3386F-T04-252
: R31 315-0153-00 'RES. ,FXD,CMPSN:15K OHM,5%,0.25W 01121 CB1535
i R32 315-0102-00 RES, ,FXD,CMPSN: 1K OHM,5%,0.25 01121 CB1025
‘} ‘ R33 317-0391-00 RES, ,FXD,CMPSN: 390" OHM, 5%, (.1259 01121 BB3915
i R34 317-0430-00 RES.,FXD,CMPSN:43 OHM,5%,0.125W 01121 BB4305
o R3S 307-0098-00 RES. ,FXD,FILM:56.4 OHM,0.50% 03888 125R250T56R40D
o R4 321-0385-00 RES. ,FXD,FILM: 100K OHM,1%,0.125% 91637 - MFF1816G10002F
:} R&41 321-2385-00 RES.,FXD,FILM: 109K OHM,1%,0.125% 91637 - MFF1816G10002F
R4S 316-0825-00 RES. ,FXD,CMPSN:8.2M OHM,10%,0.25W 01121 €B8251
. RS0 301-0750-00 RES. ,FXD,UMPSN:75 OHM,S5%,0.50W : 01121 EB7505
Al R60 301-0750-00 RES. ,FXD,CMPSN: 75 OHM,%%,0.5W 01121 EB7505
R61 317-0201-00 RES. ,FXD,CMPSN:200 OHM,5%,0.125W 01121 BB201S
) . R62 317-0471-00 RES. ,FXD,CMPSN: 470 OHM,5%,0.125W 01121 BB4715
8 R70 117-0390-00 RES. ,FXD,CMPSN:39- OHM,5%,0.125W 01121 BB2905
= R71 317-0910-00 RES. ,FXD,CKPSN:91 OHM,5%,6.125W 01121 BB9105
R72 117-0301-00 RES. ,FXD,CMPSN: 300 OFM,5Z,0.125¢ 01121 BB3I015
R73 - 321-0067-00 RES. ,FXD,FILM:48.7 OHM,1%,0.125W 91637 MFF1816G4BR7OF
;- (::::>J R74 317-0331-00 . BO10100 BO90944 . RES.,FXD,CMPSN:330 OHM.SZ.0.125W . 01121 BB3315
-
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, Tektronix ~ Serial/Model No. T Mir C‘
CktNo. PartNo.  Eff "~ Dscont Name & Description Code  Mtr Part Number
R74 317-0i81-00 ° B090945 RES. ,FXD,CMPSN: 180. Ol (NOM VALUE),SEL 01121 BBI8IS
R75 . 317-0200-00 . RES.,FXD,CMPSN: 20 OHM,5%,0, 125y 01121 882005 -
R76 317-0470-C0 RES. ,FXD,CMPSN:47 OHM,52,0.1250 01121 34705 fﬁ
R7? 317-0202-00 RES. ,FXD,CMPSN: 2K OHM,5%,0.125% 01121 BB7025 L
R78 321-0069-00 RES. ,FXD,FILM:51.1 OHM,1%,0.1254 91637 MFFI816G51R10F
R79 317-0181-00 RES. ,FXD,CMPSN: 180 OHM,5%,0.125W 01121 BB181S
R8O '317-0202-00  B010100 B090944  RES.,FXD,CHMPSN: 2K 0HM,5%,0.125W 01121 - BB2025 [:
RSO 317-0821-00 - 1090945 RES. ,FXD,CMPSN: 820 OHM,$2,0.125% 01121 BBB21S
R81 317 -0111-00 RES. ,FXD,CMPSN:110 OHM,5%,0.1254 01121 BBIllS
R82 317-0301-00 RES. ,FXD,CMPSN: 300 OHM,5%.0.]125W 01121 833015
83 324~0047-00 : ~ RES.,FXD,FILM:48.7 OHM,1%,0.125¢ 91637 MFF1816G48R7OF
R84 317-0331-00  B0O10100 B09D9Y4s RES. ,FXD,CMPSN: 330 OHM,5%,0.125% 01121 BB3I315
R84 317-018.-00 ° B090945 RES. ,FXD,CMPSN: 180 OHM, (NOM VALUE),SEL 01121 B31815 3
Ji . R8s 317-0200-00 RES. ,FXD,CMPSN:20 OHM.5%,0.125% - 01121 BB2005 .
< RB& 3170472400 RES. ,FXD,CMPSN:47 OHM;5%,0.125W 01121 BB4705
- RE? 317-0202-00 RES, ,FXD,CMPSN: 2K OHM,5%,0.1254 01121 BB2025 N
e RSS 321-0069-00 . .-~ RES,,FRD,TILM:51.1 ORY,12,0.1259 91627 NMFF1816G51R10F
(:: 89 317-0181-00 * RES. ,FXD,CHPSN: 180 ORM,5Z,0.125W ‘01121 BBI81S ' -
L RS0 317-0202-00 8010100 B0S0944 ~ RES.,FXD,CMPSN:2K OHM,5%,0.125W 01121 882025 [ﬁ
R90. 317-0821-00.  B09094S - RES. ,FXD,CMPSN:820 ORM,5%,0.1254 01121 BB8215 :
R91 317-0201-00 ' RES. ,FXD,CMPSN: 200 OHM,5%,0.125% 01121 BB2615 -
R92 . 317-0471-00 “RES. ,FXD,CMPSN:470 OHM,5%,0.1250 01121 . £34715 -
R100 311-0546-00 RES.,VAR,NONWIR: 10K OHM,202,0.75W 80009 311-0546-00 i
R101 321-0452-00 RES. ,FXD,FILM:499K OHM,1%,0. 125 91637 MFF1816G49902F L
R102 321-0414-00 RES. ,FXD,FILM: 200K OHM,1%,0.125 91637 . MFFIB16C20002F
RI03:  321-0385-00 RES. ,FXD,FILM: 100K OH3M,1%,0. 125 91637 MFF1814516002F
BI04 321-0356-00 RES. ,FXD,FILM:49.9K -OH¥,12,0,125W 91637 MFF1816G49901F (:::? [j
R105 321-0318-00 RES. ,FXD,F1LM: 20K OHM, 1%,0.125¢ 91637 MFF1816G20001F g S
R106 321-0289-00 RES. ,FXD,FILM: 10K OHM,1%.0.125% 91637 ‘MFF18156G10001F :

U R107 321-0260-00 RES. ,FXD,FI1M:4.99K OHM,1Z,0.125% 91637 MFF1816G4590GF
R108 321-0222-00 " RES.,FXD,FELM: 2K OMM,1%,0. 1254 91637 MFF1816G20000F
Ri0O9 311-1527-00 RES.,VAR,NONHIR:PNL,SUK OHM, 0.5W,W/sw 01121 11M338
R110 315-0244~00 RES, ,FXD,CMPSN: 240K OHM,5%,0, 254 01121 .CB2445 .
R111 315-0183-00 RES. ,FXD,CMPSN: 18K OHM,5%,0.25q 01121 cB1835
R114) 311-1162-00 RES.,VAR,NONWIR:2 X 10K OHM,10%,1W 12697  381-CM39691
R11S) ‘

RI119 311-0963-00 RES. ,VAR,WW: PNL,5K OHM.0.25W 01121 w-7577a
“RI21 315-0223-00 ‘RES, ,FXD,CMPSN: 22K OHM,5%,0. 254 01121 CB2235 (“
. R122 315-0103-00 RES. ,FXD,CMPSN: 10K OHM,5%,0.25W 01121 51035 L
<:;Daxzaa 311-1162-00 RES.,VAR,NONWIR:2 X 10K OHM,10%,1W 12697 381-CM3969]
R125]

: R126 I“ |
R127 311-1462-00 . RES.,VAR,NONWIR: 10K X10K X200K OHM,0.5W 01121 12437 L
R128 -

R130 311-1265-00  B010100 -BOS0428 RES, ,VAR,NONWIR: 2K OHM,10%,0.504 32997  3329T-158-202

RI36 .. 311-0644-00 8050429 RES.,VAR,NONWIR: 20K OHM,10Z,0.50W 73138 NODEL 82p

R131 311-1267-00 RES. VAR, NONWIR:S5K OHM,10%,0.50W 32997 3329p-L58-502

R132 311-1261-00 RES.,VAR,NONWIR:500 OHM,10%,0.50W 32997  3329P-L58-50]

R113 321-03106-00  BO10100 BN50428 RES. ,FXD,FILM:15K OHM,1%,0.125W 91637 'MFF1816G1S001F .

R133 3121-0402-00 BOSN4&29 RES. ,FXD,FILM: 150K OHM,12,0.125W 24546 ' NASSD1SU3F

R134 321-0285-00 . BO1010D  B0S0428 RES. ,FXD,FILM:9.09K OHM,1%,0.125W 91637 MFF1816G90900F

R134 315-01813-~00 B050429 RES. ,FXD,CMPSN: 18K 0OHM,5%,0,25W 01121 CBI183S :

R1135 321-0306-00 RES, ,FXD,FILM: 15K OHM,1%,0.125W 91637 MFF1816G15001F

RI6  321-0297-0p RES. ,FXD,FILM:12.1K OHM,1%,0.125W 91637 MFF1B16G12101F

R137 321-0306-00 RES, ,FXD,FILM: 15K OHM,1%,0,125%W 91637 MFFIB16Gi3001F

R1139 311-0328-00 RES. ,VAR,NONWIR: 1K OHM, 20% 01121 w7365 Q
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Tektronix : . - Mir
Cki No. - Part No. Eft . Dscont Name & Description Code  Mfr Part Number
R140 321-0247-00 RES.,FXD,FILM:3.65K OHM,1%,0.1254 91637 MFF1816G36500F
R141 321~0385%-00 RES. ,FXD,FILM: 100K OHM,1%,0.1254 91637 NFF1816G10002F
R1&2 . . "321-0385-00 RES. ,FXD.FILM: 100R OHM,1%,0.125% 91637 MFF1816G10002F
R143 321-0347-00 RES. ,FXD,FILM:40.2K O#M,1%,0.125% 91637 MFF1816G40201F
R146 311-1324-00 RES. ,VAR,WW: 10K OHM,SZ,2W 02111 534-9572 103g
R147 311-1590-00 . RES.,VAR,NONWIR: 10K ORM,10%, 1w 12697 CH540256
R148 315-0101-00  BO10100 BO10145 RES. ,FXD,CMPSN: 100 OHM,5%,0.25W 01121 . CB1O1S
R158 316-0101-00  BaIN146 . - . 'RES. ,FXD,CHPSN: 100 OHM, (NOM VALUE),SEL 01121 CB1011
- R149 321-0239-00 - RES. ,FXD,FILM:3.01K OHM,12,0.125W" 91637 MFF1816G30100F
R150 321-0328-00 RES. ,FXD,FILM:25.5K OMM,1%,0.125W 91637 MFF1816G25501F
%151 " 321-0452-00 RES. ,FXD,FILM:499K OHM,1Z,0.125% 81637 MFF1816G49902F
R152 321-0414-00 RES. ,FXD,FILM:200K OWM,1Z,0.125 51637 ‘MFF1816G20002F
R153 321-0385-00 RES. ,FXD,FILM: 100K OHM,12,0.125W 916137 HFF1816G10002F
R154 321-0356-00 RES. . FXD,FILM:49.9K OHM,1%,0.1259 91637 MFF1816G49901F
r155 321-0313-00 RES.,FXD,F1IM: 20K OHM,12,0. 125 91637 MFF1816G20001F
RISH 321-0289-00 RES. ,FXD,FILM:10K OMM,1%,0.125§ 91637 MFF1816G10001F .
RIST 321-0260-00 " RES.,FXD,FILM:4.99K 01,1%,0.125¢ 91637 MFF1816G49900F
R158 321-0222-g0 ~ RES. FXD,FILM:2K OHM,1%Z,0.125 S1637 HFF1816G20000F
-'R159 311-1527-00 RES. ,VAR,NONWIR:PNL, 50K OHM,0.5W W/su 01121 114338
R160 . 315-0304-00 RES.,FXD,CHPSN:BOOK OHM,SZ,O.ZSH 01121 CB3945
R161 315-0471-00 RES.,FXD,CHPSN:470 OHM, 5% .0,25W 01121 <C€B4715
- R162 315-0221-00 RES. ,FXD,CMPSN: 22K OHM, 52,0.25% 01121 CB2235
R163 315-0104-00 RES. ,FXD,CMPSK: 100K OWM,5%,0. 254 01121 CB1045
R164 315-0104-00 RES.,FXD,CMPSN:IOOK OHM,5%,0.25W 01121 ¢Bl104S
R165 315-0104-00 . RES. ,FXD,CMPSN: 100K OHM,5%,0.254 61121 CB1045
RIib6 315-0104-00 RES.,FXD,CMPSN:IOOK OHH;SZ,O.2SU ’ 01121 c¢B104S
R169 311-0963-00 RES.,VAR,WH:PNL,SK 0HM, 0,254 01121 H=-7577a
RI170 315-0332-00 RES.,FXD,CMPSNiB.ZK OHM,5%,0.25W 01121 ¢B332%
R171} 315-0392-00 ‘RES.3FXD,CMPSN:3.9K OHM,52,0.25W - 01121 ¢B3925
R172 315-0822-00 - RES.,FXD,CMPSN:8.2K OMM,5%,0.254 O1i21 cB8225
R173 T15;0203-00 RES.,FXD,CHPSN;ZOK OHM, 5%Z,0.25W 01121 ¢€B2035
" R174° 315-0512-00 RES.,FXD,CHPSN:S.}Z OHM, 5% ,0.25W 01121 CB5125
R175 321-0289-01 RES. ,FXD,FILM: 10K 0HM,0.5%,0.125W 91637 MFF1816G10001D
R175 321-0347-00 e RES. FXD,FILM:40.2K ‘OHM,1%,0. 1259 91637 . MFF1816G40201F
R177 321-0289-pg T RES. ,FXD,FILM: 10K OHM,1%,0. 1254 91637 W F1816G10001F
R178 311-1518-00 RES.,VAR,NONHIR:IOK OHM, 20%, 1W 01121 11M-324
R180 321-0289-0np RES. ,FXD,FILM: 10K OHM,1%,0,.125w 91637 MFF1816G10001F
R181] .321-0385-00 RES.,FXD,FILM: 100K OHM,1%,0.125W 91637 MFF1816510302r
R182" 321-0260-007 RES. ,FXD,FILM:4.99% OHM,1%Z,0.125%W 91637 'MFF1816G49900F
R183 311-1043-00 - RES., VAR, NONWIR: 2K. OHM, 202 0. 50 01121 w7541A
R190 321-0258-00 RES.,FXD,FILM:4.75K OWM,1%,0.125W 91637 MrFi316G47500F
R191 321-0256-00 - B510100 -B050428 RES.,FAD,FILM:11.8K OHM,1Z,0.125W 91637 MFF1815G11801F
R191 321-0298-00 - 3050429 " RES. ,FXD,FILM:12.4K OHM,1%,0.125uW 91637 MFF1816G12401F
R196 311-0467-01 RES.,VAR,NONHIR.SOH 80009 311-0467-01
R201 315-0470-00 RES. ,FXD,CMPSN:47 OHM,5%,0.25W 01121 Cb4705
R202 321-0239-00 RES.,FXD,FILM:!.OIK OHM,1%,0.125W 91637 MFF1816G30100F
R203 321-0239-00° RES.,FXD,FILM:3.01K OHM,1Z,0.125@ 91637 MFF1816G30100F
R204 317-0101-00 o RES.,FXD,CMPSN:100 OHM,5Z,0,125W 01121 BB1015
R207 315-0102-00 XB050429 RES. ,FXD,CMPSN: 1K OHM,52,0.2549 01121 CB1025
R209 311-1259-00 "% - . RES. ,VAR,NONWIR: 100 OHM,10Z,0.50w 32997  3329P-158-101
R210 315-0102-00 RES..FXD,CMPSN:IK OHM,5%,0.25u Ol121 c¢B102S
R211 321-0083-00 RES.,FXD,FILM:71.5 OHM,1%,0.125W 91637  MFF1816G71R50F
R212 311-1259-p0 RES. ,VAR,NONWIR: 100 OHM, 10%,0.50W 32997 3329pP-L58~101
R214 315-0122-00 RES. ,FXD,CMPSN: 1.2 OHM,5%Z,0,25W 01121 c¢B122%
R218 315-0102-00 XB050429 RES. ,FXD,CMPSN: 1K OHM,5%,0.25wW 01121  CB102S
R219 315-0202-00 RES. ,FXD,CMPSN: 2K OHM,5%,0.25W 01121 CB2025
R220 315-0622-00 RES.,FXD,CMPSN:6.2K OHM,52,0.25W 01121 CB$225
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RES. ,FXD,CMPSN: 750 OHM,5Z,0.25W

- CktNo. PartNo.  Eft Dscont ¥ame & Descrigtion Code.  Mfr Part Number
. R2I21 315-0271-00 RES.,FXD,CHPSN: 270 OH4,5%,0.25W 01121 C¢B2715
FiRETT i - 315=0201w00 i G RES LU FED, CHPSN: 200 018, 52,0, 25, 01121 = CB2015
‘R227 315-0392-00 RES. ,FXD,CHPSH:3.9K OFM,52,0.25W - 01121 CB3925
R224 315-0751-00 * 3010100 'B090944 - RES.,FXD,CMPSN:750 o8:,5%,0. 258 01121 CB7515
R2z4 315-0331-00 - 8090945 .. RES. ,FXD,CHPSN: 330 0NN, 52,0.25W ~ 01121 CB3I3S -
- R22S 315-0751-00 . " RES. XD, CHPSN: T30 GHM,5Z,0. 258 - 01121 CB7S1S ¢
“R2G - 315-0100-00 3010100 aos99°9x nss.,‘\o CHPSN: 10 OmM, 52, 0. 259 - 01121 CB100S
- RE2T .| 315-0133-00 st.,sxu CMPSH:13K OHM,5T,0. 259 0il21 CB1335
© RZ28 315-0204-00 RES.,FXD,CMPSN: 200K . OHM; 53,0, 25W 01121 - CB2045
K229 . 315-0102-00 RES. ,FXD,CMPSN: 1K GM, sz 0.25W . 01121 -.CB1025 I
¢o-RE30 - - 311-1275-00 - RES. VAR, NONWIR:IM (M, 10%,0.5°W 32997 3329P-L58-105
R231 .315-0112-00 Rss.,rxa CMPSE: 1.1K OHM »5%,0.250 - 0Ii21 CB1125
‘R232 311-1223-0G . RES. ,VAR, NONWIR: 250 OB, 10%,0.506 329%7 . 3386F-T04-251 -
U R233 311-1232-00 . RES, VAR, XOHWIR:SOK OHM,202,0.50W - 32097 3386?—104-503
" R234 315-0474-00 sss.,Fxn CHFSN: 470K 0HM,5%,0.259 01121 -CBAT4S
_315-0561-u0 RJS.,FXD cupsn 560 onx 52,0. zsn 01121 CB56!5
315;9512—00 ' RES.,PXD cupsn.>.1x 2HM, 5%, o. 2su 01121 cssxzs .
315-6104-00 RES. ,PXD,CMPSN: 100X OHM,5Z,0.25W 01121 CB104S -
315-0102-00 - . RES.,FXD,CMPSN:1X OHM, sz G.259 " 6112} CBI1G2S.
315-0510-00 RES. ,FXD,CMPSN:5: tM,5%,0.25W 01121 CBSId5
315-0102-00 - RES.,FXD,CMF3N:1K onx.sz,o.zsw 01121 . CB1025
315-0471-00. " - RES. ,FYD,CMPSR:476 OHM,5%,0.254W 01121 . CB4715
311-1226-00 - RES.,VAR,NONWIR:2.5K OHM,20%,0.50W. 32997 3386?—T06-252
. 315~0393-00 i RES. ,FXD,CMPSN:39K OHM, %x 0.259 01121 C€B3935 . -
315-0474-00 v * RES. ,FXD,CMPSN:470K OHM, sz 0.254 -01121 - CB&74S
315-0751-00  ®010100 3069999 RES. ,FXD,CMPSN:750 OHM,5%,0.25W 01121 CB751S R
315-0102-00 - BO70000 . RES. ,FXD,CMPSN: 1K OHM,5Z,0.25W 01121 CB1025 . ...
315-0102-00  B010100 B069999  RES.,FXD,CMPSN:1K OHM, 5%,0.25W 01121 CB102%
315-0104-00 . BOTO0CO RES. ,FXD,CMPSN: 100K 0:M,5%,0.25W 01121 CB1045
315-0102-00  BO10I00 BO69999  RES.,FXD,CMPSN: IK OHM,5%Z,0.25% 0112} CB1635
315-0104-00 -BO70000 RES.,FXD,CMPSN: 100K OHM,5Z,0.25W 01121 - CB1045
315-010'-00. BOIOIN0 B069999  RES.,FXD,CMPSN:100 OHM,52,0.25W. 01121 CB16i3
. 315-043: 00 BO7CC0d . RES.,FXD,CMPSN:4.3K OHM,5%,0.254 011Z1 CB4325
3!5-0i92-05 -BO10100 B069999  RES.,FXD,CMPSN: IK OHM,5Z,0.254 01121 CB1625
BO70060 RES. ,FXD,CMPSN: 820 OHM, sz 0.25W . 01121  CB8215
80 . RES.,FXD,FILM:52.2K OHM, lz 0,125 . o 291637 - MFFLBL6G52301F - rrmimsemmissintonis
316-0565-00 RES.,FXD,CMPSN:5.6M OHM,10Z,0.25W 01121 CB5651
.-315~0105-00 RES. ,FXD,CNPSN: 1M OHM,5%,0.25W 01121 CB1G55
321-0223<00 RES. ,FXD,FILM:2.05K OHM,1%,0.125W 91637 MFF1816G20500F
315-0132-00 RES. ,FXD,CMPSN:3.3K OHM,5%,0.25W 01121 CB3325
315-0510-00 ' RES.,FXD,CMPSN:51 OHM,5Z,0.25W 01121 CB5105
315-0510-00 RES. ,FXD,CM°SN:5]1 OHM,52,0.,25W 01121 CB5105
315-0164-00"  XBO70000 "+ RES. ,FXD,CMPSN: 160K .OHM, 5% ,0.25W 01121 CB1645
315~0510-00 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105
315-0393-00 ‘RES. ,FXD,CMPSN: 39K OHM, 5,0, 25 0112 CB3935
315-0472-00 RES.',FXD,CMPSN:4.7K OHM,SZ,0.254 01121 C€B4725 _
315-0303-00 RES. ,FXD,CMP3N: 30K OHM,5Z,0.25W . 01121 €8.935 o So-.
315-0103-00 RES.,FXD,CMPSN: 10K OHM,5%,0.25W - 61121 CB1035 : O
315-0392-00 RES, ;FXD,CMPSN:3,.9K. OHM,5%,0.25%W 01221 CB392S S . ]
315-0303-00° - RES. ,FXD,CMPSK: 30K OHM, sz 0.25% 01121 CB3035 R :
Y R266 315-0751-00  B010100 B069999X RES. ,FXD,CMPSN:750 OHM,5%,0,25W 01121 - cB7515 . - S :
Tl R267 315-0751-00 BO10100 B063999X RES. ,FXD,CMPSN:750 OHM, 5Z, 0.25W 01121 CB7515 It
. R268 315-0751-00  BO10100 B059999X -RES.,FXD,CMPSN:750 OHM,5%,9.25W 01121 CB7515 R
‘R270 - 315-0102-00 RES. ,FXD,CMPSN: 1K OHM,5%,0.25¢ ‘01121 CB1025 : L .
<o R2T1 315-0202-00 - .~ RES, ,FXD,CMPSN: 2K ORM, 5%,0.25« 01121 <CB2025
. R272 315-0751~00 01121 CB7515
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2273 - 315-0751-00 REG ., FXD,CHPSN: 750 THM,5%,0.25% 01121  CB7515
R274 315-0202-00 . BGID100 . BO6999S . RES.,FKD,C:APSH:2K ORM,5%,0.259 61121 CB2025
R274 319-6271-00  BO?0000 RES. ,FXD,CMPLH: 270 OHM,5%,0.25W 1121 CB2715
R275 321-0920-02 RES. ,FXD,FILM:99.57K ORM, 0. 52,0.125W 9i637 CHF110216D99671D
R236 321-0918-53 _ RES.,FXD,FILM:109.6K OMM,0.25% ,0.1256 91637 MFF1816D10962C
R277 321-0922-02 " RES.,FXD,FILM:4.58K ORM, 0. 5%,0.1254 24546 KC55C4581D
. R278 321-0724-03 ~ 'RES.,FXD, FILM 13.5K OHM,0.256,0.125W - 24546 HC55C1362C
7 UR280 © 315~0302-00 RES. ,FXD, CHPSN: 3K OHM,5%,0.25% 01121 33025
© R28)} " 315-0153-00 RES. ,FXD,CMPSN: 15K OHM,5Z,0.25% " 01121 .CB1535
R282 315-0472-00 RES. ,FXD,CMP3N:4.7K OHM, sz 0.25w 01121 CB472%
o K290 . 315-0125-06 RES. ,FXD,CMPSN:1.2K OHH,SZ,O._ZSH 01121 CRi22S
- R291 307-0113-00 RES. ,FXD,CMPSN:5.1 OHM,S%,0.25W 01121 CB516S
R30C 315-0154-00 RES. ,FXD,CMPSN: 150K OmM,5%,0.25W G1121 CB1545
2303 315-0104-00 RES. ,FXD,CMPSN: 100K OHM,S5%,0.25W . 01121 CB104S
. R3064 321-0345-00 " RES. ,FXD,FILM:38.3K OMM,1Z,C.125W 91637 MF#1816G38301F
S R30S 315-0154-00 RES. ,FXD,CMPSHK: 150K OHM +952,0.25¢ 01121 CBi545 :
5 ,,Tﬁszo 315-0510-00 RES. ,FXD,CMPSN: 51 OHM sz,o.zsw 01221 ¢B5105
&%:8321 - '315-0510-00 “'RES ., FXD,CMPSN:51 OHM,5Z,0.250 01121 c35105
R322 315-0477-00 RES. ,FXi;,CMPSN:47) OHM,35%,0.25W 01121 B4715
"R320 316-0101-0C XB010145 RES. ,FXD,CMPSH: 100 OHM,10%,0.254 o121 c51011
R330 311-1232-00 RES.,VAi, NONWIR: 50K OHX,20Z,0.50W 32997 33'6?-?04-503
R331, 311-1223-00 RES. VAR, NONWIR: 250 OHM,19%,0.50W 32997 . 3386F-T04-251
R332 315-01393-00 RES..FXD CMPSN: 39K OmM, sz 0.254 01121 ¢B33S
: +"R3I33 .~ ©315-0512-00" RES.,FRD CMPSHM:5.1K GHM,5Z,0.25W - 01121 <©BS125
EIUT R334 315-0474-00 RES.,-XD,CMPSN:470R OHH,5%,0.25¢ 01121 CB4745
- B335 315-0512-00 RES.,FXD,CMPSN:5. 1K O 52,0 25 01121 ¢B3125
“17 R336 315-0393-00 RES. ,FXD,CMPSN: 30K OHM,5Z,0.25% 0!::i CR3935
\ ' R337 315-0104-00 RES.,FXD, CHPSN 100K OMM,5%,8.25W 03121 C21045
TR/ 315-0102-00 RES. ,FXD, CMPSH: 1X ouu,sz,u.zsw 01121 * CBl0O25
R339 321-0235-00 RES. ,FXD,FILM:2,74K OWM,1%,0. 1254 91537 MFF1816G27409F
R340 315-0151-00 RES. ,FXD,CMPSN:100 OKM,5%,0.:349 01121 CBIO15
R341 321-0289-00 RES. ,FXD,FILM:10F OHM,12,0.1%5: 21637 MFF1816G19001F
R342 3:5-0153-00 RES.,FXD,CMPSN: 15K OHM,5%,0.25W 6112} CB1535
~R343 315-0103-00 RES. ,FXD,CMPSN:10K OHM,5%,0.25W 01121 CB1035
R344 311-1226-09 RES. ,VAR,NONWIR:2.5K OHM,20%,0.50W 32997  3386F-T04-252
R345 316-0565-90 RES.,FXD,CMPSN: 5.6M OHM,10Z,0.25W 01121 (CB5651 ST
3210231200 o mt o RES,,¥XD,FILM:2.49K OHM,1Z,0.125% 91637 MFF1316G24S00F
R347 315-0223-00 RES. .FXD,CMPSN: 22K OHM,5%,0.254 01121 (32235
o QwLﬁhs 321-0277-00 RES.,FXD,FILM:7.5K OHM,1%,0.125W 91537  BTF1£16G75000F
e 349 315-0102-00 RES. ,FXD,CMPSN: IR OHM,5%,0.25W 01121 31025
ST 350 315-0101-00 RES. ;FXD,CMPSN:100 OHM,5%,0.25W 01121 CB10i5
R351 315-0303-00 RES. ,FX0,CMPSN: 20K OHM,5%,0.25W 01121 €B3035
R352 315-0683-00 RES. ,FXD,CMPSN: 68K OHM,5Z,0.25¢ 01121 (CB$835
R353 315-0393-00 -RE3. ,FXD,CMPSN: 39X OHM,5Z,0.25W 01121 ¢B3935
R354 315-0510-00 RES, ,FXD,CMPSN:51 OHM,5%,0.25W 01171 cB5105
R355 - 315-0105-00 RES. ,FXD,CMPSN: IM OHM,5%,0.25W 01121 CB1655
R356 321-0223-00 RES. ,FXD,FILM:2.05K.OMM,1%,0.125W 91637 MFF1816G20500F
‘R357 . 315—0103-0_0 : RES. ,FXD,CMPSN: 10K Olm._SZ,O.ZSH 01121 CB1035
R358 315-0104-00 - RES. ,FXD,CMPSN: 00K OHM,5%,0.25W 01121 CB104S
R359 321-0289-0] - RES. ,FXD,FILM: 10K OHM,0.5%,0.125W 91637 'HFF1816G100013
R360 315-010°-00 RES. ,FXD,CMPSN:100 OHM,5%,0.25W 01121 CB1015
R361 315-0101-00 RES. ,FXD,CMPSN:100 OHM,5%,0.25W 01121 CB1015
R362 315-0393-00 RES. ,FXD,CMPSN: 39K OHM,5%,0.25W 01121 CB1935
K363 321-0289-00 RES. ,FXD,FILM: 10K OHM,1%,0.125% 91637 MFF1816G10G01F
R364 321-0235-00 RES.,FXD,FILM:2.74K OHM,1%,0.125W 91637 MFF1816G27400F
/7™ R365 . 315-0510-00 RES. ,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5165
REV D, JAN 1980 8-13
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Tektromix  Serial/Model No - _ hafr C
Ckt No.  Part No. t Dstant Name & Description Code  Mtr Part Number - -
R366 3121-0726-93 RES. ,FXD,FILM:60K OHM,D.752,0.125% 21637 MFF1816D60001C _
R387 321-0986-07 RES.,FXD,FILM: 25K OHM,0.1%,0,125%W 91637 MFT1816C250018
R368 321-0966-073 - RES, ,FXD,FILM:40K 0HH,0.252,0.125H ‘91637 - MEFiI815D50001C [:
R36% 316-0101-0¢ X8016145 RES. ,FXD,CMPSN: 100 044, 10%,0.25W 01121 ¢8I0}
R37¢ 321-0923-92 RES. ,FXD,FILM:25.1K 0H¢.Q,52.0.125% 24546 XNCS5C2512D
B37: 3123:-0385-00 RES. ,FXD,FILM: 100K OHM, 1X,0.125w 9i8637 MFF181€G10002F
R372 32i-06&4-30 RES. ,FXD,FILM: 100K OHM,0.25%,92.1254 51637 MFF1816C10002¢C —
B373 321-0924-02 RES.,FXD,FILM:40K CHM,0.5%,0.125% 24546 NC35C4002D
LY 321-C318-02 RES.,FXD,FILM:20K OHM,0.5%,0.125W ‘9153~ MTFIB16D20001D
R37S 321-0924~02 - RES. ,FXD,FILM:50K OHM,9.5%,0.,125W 24546 NC55C40020
R37s 321-0921-02 RES. ,FXD,FILM:11.07% OHH,O.SZ,Q.IZSw 91537 CMF110215D11071D [
R377 321-0%19-03 RES. ,FXD,FILM:1.107K OHM,0.25%,0.125%W 75042 CEAT2-}10G70C i
R378 301-0182-00 RES.,FXD,CMPSH: 1.8K OHM,5%,0.5W 21121 =31825 S
R3I89 311-1275-09 RES.,VAR,NONWIR: 1M onm,loz,o.suu 32997  3329P-L58-105 ~
R181 - 311~1275-00 RES. ,VAR,NONWIR: 1M OHM, 13Z,0.50w 32997 33299-,58-105
#3582 315-0472-00 RES. ,FXD,CMPSN: 4. 7K OHM,5Z,0.254 01121 TB4725 L
] - R383 315-0101-00 RES. ,TYXD,CMPSN: 100 OH%,5%,0.259 01121 (CB1915
@mfu ee.316~0685=00 . . .. "RES.,FXD,CHMPSN:6.8Y4 ORM,10%,0.254 01121 C86851 .
R385 315-n106-00 RES. ,FXD,CMPSN: 10M OHM,5%,0.250 01121 CB106S
R386 315-0102-00 RES. ,FXD,CMPSN: 1K OHM,5%,6.25W 01121 ¢B1Q02S —
R387 315-0102-d0 RES. ,FXD,CMPSN: 1K OHM, 5% ,0.25u 0112 <¢B1G25
R388 - 315-0564-00C RES. ,FXD,CMPSN: 560K CY,5%,0.257 011zl CBS64LS
R389 " 315-0103-00 RES. ,FXD,CMPSN: 107 OH¥,5%,0.259 01121 81035 [:
. R390 315-0682-09 RES. ,FXD,CMPSN:6.8K OX4,5%,0, 25w 01121 (©BA825
R3%91 A 315-0193-00 RES. ,FXD,CMPSN: 10K OHM,5%,0.25w 01121 (CB1935 .
23%2 315-0105-00 RES.,FXD,CMPSN: IM OlM,5%,0.250" 0112 -CB10O55 ,“*\. i
R363 315-0682-00 RES.,FXD,CMPSN:6.8K OHM, 5%,0.25W 01121 (CRra825 (:;//
R394 315-5224-00 RES.,FXD,CMPSN: 220K OWM,5%,0.254 01121 €32245 -
R396 313-0472-00 XxBO70000 - RES.,FXD,CMPSN:4.7K OHM,5%,0.25W 91121 €Ba72S
-
Rél. 315-0474-00 RES. ,FXD,CMPSN: 470K OHM,5%,0.25% Qli21 CB4745
R411 315-0302-00 RES. ,FXD,CMPSN: 3K OHM,5%2,0.25W 81121 CB3I02S
R412 321-0171-00 RES. ,FXD,FILM:590 OHM, 1% .0, 125w 31637 M7FH1IS15GS99ROF —
R413 315-0752-00 RES. ,FXD,CMPSN:7.5K OHM,5%,0.25W 01121 87525
R420 © 315-0331-00" RES.,FXD,CMPSN:330 GHM,5Z,0.25W - 01121 (B13i5 —
R&21 315~0%:1-00 RES.,FXD,CMPSN:510 OHM 57,0, 25w 01121 CR511s {_
R422 315-0511-00 RES_,FXD,CMPSN:510 CHM,5Z,0.25wW 0121 <CBS11S
R423 315-0511-00 RES. ,FXD,CMPSN: 510 0NN, 52,0.25W 01121 CB511S —
R&24 315~0912-0-% RES. ,FXD,CMPSN:9. 1K OHM, 5%,0.25W 01:21 . CB9125
i kms&ZS 315-0513-00 RES. ,FXD,CMPSN: 51K OHM |, 5%,0.25W 01121 CB5135
- (¥j4k26 321-0171-00 RES. ,FXD,FILM:590 OHM,1%.0.125W 91637 MFF1216G590R0F
. R&27 315-0511-00 RES. ,FXD,CMPSN:510 OlM,5%,0.25W BD1123 CBS11S
R&30 315-0102-30 RES.,FXD,CMPSN: IK 0#M,5%,0.25% 01121 CB1025 [:
R43} 315-0112-00 RES. ,FXD,CMPSN: 1. IX OHM ,5%,0.256 01121 cCBl125% -
R432 315-0581-00 RES. ,FXD,CMPSN: 560 OHM, 5% ,0.25W 01121 CBS6:S
R433 321-0247-00 RES. ,FXD,FTLM:3.65K OHM,1%,0.125W 91637 MFF1816G36500F -
R4 315-0106-00 RES.,FXD,CMPSN:]OM'OHH,SE,O.ZSN 01121 cCB196S
R435 315~0334-00 RES. ,FXD,CMPSN: 330K OHM,S%,0.25W 01121 CB3I34S
R436 315--0125-n0 RES. ,FXD,CMPSN:1.2M OHM,SZ,O.ZSH 01121 CB125%
R437 315-0106-00 RES. ,FXD, MPSN: 10M OHM, 5% . 0,251 01121 CB10KS —
R438 315-01n0-00 RES. ,FXD,CMPSN: 10 OHM,5%.0.25W 0112 <¢s8100% L
R4139 321-0239-00 RES. ,FXD,FILM:2.01K OHM, 1%.0.125Ww 91637 MFF1816G33100F -
R&40 321-0385-00 RES. ,FXD,FILM: 100K OHM,1%,0.125W 637 MFF1816G10902F
R44&1 321-0385-00 RES. ,FXD,FILM: 100K 0HM, 1% ,0.125%W 91437 MFF1816G10007F -
R&&2 321-07%47-00 RES.,FXD,FILM:40.2K 0OHM,12,0.125W 31637 MFF1§16G40201F
R430 321~0289-00 RES. ,FXD,FILM: 10K OHM,1Z,0.125W 91637 MFF1816G10001F .
R451 321-0239-00 RES.,FXD,FILM:3.01X OHM,1%,0.125W 91637 - MFF18156G30100F
—
—
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Liati e 2
SeriatiModel No. Mir
e T o : - S ' ~ o ey
o Dsecont Name & Descriplion {ods
S8¥ OHM,1%1,0.125W 51577
K UdM, 52,0, 254 21121
oHM, 52,0 25w 81121

110K OHM,ST,0.2% 51121 C3154%
:1sox OHM,S%,0.251 01121 51545
3 D150 MM 5% ,0.25W 01izl CB1543
3 : T1S0X oMM, 5% ,0.254 01121 £3134%
s £S ,.xa CMPSN: 75X OH¥,5%,0.25% T 91121 ©57513
i3 £5.,FXD,CHPSN 43K OHY,5%,0.254 01171 CB4335
i3 .7 XJ,CHVS‘ 73 ,0.259 01121 ¢€B73535
13 3¥ 3259 21121 ©34333
21 %,0.125% FIE3T  NFFIB15G43901F
,0.25W oii2r ¢ 3
2,0.256 01121
19,9.125% §1537
%,0.254 01121
5%.0.25% D131
12,0.125W $1537
o RES.,FXD, CHMPSN:75K GHY,5%,0.25% 91171 (37335
8 i en e CRES o FXD, FILM:37 6K OHY, 1%,0.125W. 91637 MFF1816G37401F
oG RES. ,FAD,CMPSA. 75K OHM,S5%,0.25% 01121 CB7535
113-3104-00 RES. ,FXD,CMPSN: 150K -OHM, S%,0.25¢ $1121 31045
' 318-2104i00 xss.,rxc,cu?ss IG0K OMM 5% 0,25 0112: 21845
i FXD,CMPSH: 75K OHM,S5%,0.25% 37575
: D, CMESN: 150% o1 > o 25W C81545
P RES.,F XD,CHMPSN:75% oHM )" 0 25% C3 5
Rss.,?xa FILM:37.4K Od_ %,0.125% MFFI816G37401F
RES.,TZD,CMPSN:1SOK OHM, s' 0.25% CB1545
3 4-05 RES. ,FED,CHPSN: 130« OHY,3% . 0.25W 01121 ¢
315-0753-00 RIS, ,FXD,CMPSK: 75K oax;sz,o.za: 81121 ¢
313-6303-00- — RESTFXD;CMPSN: 1ox R4,52,0.25 0121 ¢
315-0333-00 RES. ,FXD,CMPSN: 30K o.u,s:,o.zs" 0112y ¢
321-0355-90 RES.,FXD,FI1LM:49.9K OHM,1%,0.125% 91537 ¥ §G49901F
313 RES.,FXD,CMPS®: 75K OMM 5%,0.25% 01121 £37535
313 RES ,FXD, cuvax 30K 0NM,57,0.25W Q1121 {33035
313 RES. ,FXD,CMPSN: 150K DHM sz,o 25% 011Z! CB1345
324 RES. ,FXD,FILM:49 9K OMM 1% 0.125% 915637 MFFIRISG4O901F
313 RES.,FXD,CMPSN: 150K DHM,5%,0.25% 0112F  C3134%
321-03% RES. ,FXD,FILM:37 5K OHM,1%,0.125% 91637 MFFIB14G37401F
315-0154-00 ’ RES.,FXD,CMPSN: 150K OHM,5%,0.25W 01121 C€B1545
315-0753-60 RES.,FXD,CHMPSN:75K OH™,5%,0.25W " 01121 (37535
321-0344-00 » RES. ,FXD, FILM:37.4K oa.,.~, .125W 91637 MFFIL16G37401F
"315-0154-00 xss.,pxn,wnpsn.}>ox OHM 5% 0.25¢ 01121 CB1S45
31%-0134-00 RES. ,FXD,CMPSN: 150K OHM,5%,0.25W © 01121 (CB1545
115-0753-00 RES.,FXD,CMPSN: 75K OHM,5%,0.25W . 01121 CB7535
315-0753-00 RES. ,FXD,CMFSN: 75K OHM,5%,0.25W 01121 C©B7535
315-0753-00 RES.,FXD,CMPSN: 75K OHM,5%,0.25W 01121 CB7535
240-1506-00 . SWITCH, ROTARY : VOLTS/DIV 76854 5-18314-411
25872-6943-00 SWITCH,WIRED:VOLTS/DIV 80009 262-0963-00
260-13246-00 . . SWITCH,ROTARY.:VOLTS/DIV 76854  S~1X314~41]
2A2-03853~00 SWITCH,WIRED:VOLTS/DIv ' 80009 252-0963-00
250-1530-00 3010100 3070829 . SWITCH,PUSH:1 BUTTOR, PB4DN, 2P, P-PUSH 82104 A1348PBAD20001
2596-1330-01  BOI0830 SWITCH,PUSH:1 BUTTON pnﬁoo,zp,P-pusa 80009  260-1300-01
250-1504-00 BOIOION BO?20R29 SWITCH,PUSH:1 B BUTTCN, PB4OO, 6P, PUSH-PUSH- 82104 1351PB50£03001
260-1504-01 3070830 SWITCH,PUSH: 1 BUTTONR,PB400,6P, PUSH-PUSH 83009 260-1504-01
2683-1032-00 SW CAM ACTR AS:DELAYING SWEEP SEC/DIV 80009  263-1032-00
—————————— SW CaM ACTR AS:DELAYED SYEEP SEC/DIV
9:\'(3 JAN 1980 . : 8.17
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:
Replacesbie Electrical Pertes—75143 %
Tekironix  Senial/Model No. Mir
CkiNo.  Part Na. Eif Oscont Name & Description Code  Mir Pan Numbet
Gl0100 3070829  SWITCH,PUSH:S BUTTON, PB400, 27, P-PUSH 82104 B11.97B301005 .
30708130 SWiTCH,PUSH:S BUTTON,PB409,2P,P-pusy 80099  26G-1501-01 P
3010100 BO70B2Y  SWITCH,PUSH:6 BTN ,PBA00, 2P P=p g IN-LR 82104 A1158PBiN71008 -
(310, $312, s4l10, s41z, 5515 axD 5512
FURNISHED AS A UNIT)
5070839 svrrca,pusnzasr 22,P-P SINTERLOCK 85009 242-1505-01
gﬁlv, S310 AND §512
; ED AS A UNIT)
3019100 3070829 suirom p!>u:° BUTTON, PE4OS, 2P, P-PUSH 82104 1349735021907 =
3072830 SWITCH,PUSH:2 BUTTON,PR400,2P P-pPLSH 80509 260-1502-91
{5320 aND 3420 FURNISHED 4% 4 ”YIT) :
BO10INC BGY0829  SWITCH,PUSH:6 BTN LPBAOD 2P P-P & IN-LK 82104 AL}45PBL021006 =
($310, 5312, S£19, 412, $510 A‘D 5512 »
FURNISHED AS 4 UNIT) .
8070830~ ... SWITCH,PUSH:6BTN,2P,P-P §INTERLOCK . . . 80009 - 260-1505-01
(3,1f, $31z, ‘»17, ;zz, $510 AND S512 -
5015100 8070829 N,P3400,2P, P-PUSy 82104 3~9p54r 1502 ,
BO70830 rTcu Dusu 2 BUTTOR ,PELDD, 2P p-pusSy 80003 260-1302-03 f‘
: -(:310 -AND -5420- “vv“r>» D A3 A DNIT) L_
250-1303-0n 3010100 BOB0964  SWITCH,PUSH:] RUTTON vsﬁor,2v0L= MOM 82194 PBLO2GO0!
S480 250-1503-01 . 8085955 coeree SWITCH,PUSHI1 BTXN,2 POLE,START 80003 353-91
T S510p- - 250-1505-00  BOI1GIAD  BO70829 SWITCH,PUSH: 6 BTV 93400 2P,P-P & IN-LK 52194 84021005 '
18512% ($319, $312, S41n, 3412, $519 axD s512 Lw
FURNISHED AS A unxr) :
S510¢ SWITCH,PUSH:68TN,2P,P-P §INTERLOCK BG009  250-1503-01
s3124 (S310, 8312, $410, 8412, S510 axp 5512 ——
FURNTSHED AS & UNIT) [j
Ti XFMR , TOROID:2 WINDINGS 89609
T11 XPMR,TORDID: 7  TURNS BIFTLAR 80093
Tiz XFMR,TORDID:6 TURNS BIFILAR RONOS r~
vl MICROCIACUIT, LL:OPERATIONAL AMPLIFIER 80002  156-00%57-0G L_
(VERTICAL INTERFACE)
Ul MICROCIRCUIT, DI GUAD 2-INPUT NAND GATE C1235 SNT40IN OR I
(HORIZONTAL INTERFACE)
vz MICROCIRCULT,LI:NPERATIONAL AMTLIFIER 80009  155-0067-00
(VERTICAL TNTERFACE) ’
R R MICRACTRCUIT, LT :DUAL DPERATIANAL AMPLIF1ER 30008 136-0158-00 _
(j:) (HORIZONTAL INTERFACE) g
= MICROCIRCUIT,L1:OPERATIONAL AMPLIFIER 80009  136-0047-9 f‘
A MICROCIRCUIT,LT:DUAL OPERATIONAL AMPLIFIZR 80009 136-0158-09 —
us MICROCTIRCUIT,LT:DUAL OPERATIONAL AMPLIFIER 80099  156-015%-00
u10 MICROCIRCUTT,LL:LOW INPUT/OFFSET CURRENT 80009 156-0200-30 [‘
U146 MICROCTRCUTT,L1:DUAL OPERATIONAL AMPLIFIER 800056 156-0158-00
U145 MICROCIRCULT, L1:DUAL OPERATIONAL AMPLIFIER 80993  156-0158-00 L
MICROCIRCUIT,L1:DUAL NPERATINNAL AMPLIFIEZR 80NAY  156-0158-An o
MICROCIRCEIT, L1: DUAL OPERATIONAL AMPLIFIER . RDADY 136-0133-00 rﬁ
i MICROC xarwt“,,.:DPAL OPERATIONAL AMPLIFLER 80003 136-0158-00 L;
15 s 033$ on MICROCIRCUIT,DL:TPL 2-1NPUT EXCL (R GATE 20009 156-01353-31
154-0067-00 MICROCERCUIT, L1:OPERATIONAL AMPLIFIFR 30009 §155-00R7-00
vzan 156-0195-00  B010190  B0A9999Y MICROCIRCUIT, DI : 2-INPUT NOR GATE 80009 156-9205-00 g—
U250 156=0067-00 MICROCTRCIIT, LY 1 OPERATIORAL AMPLIF]SR 80009 156-0067-01 - b
1250 156-0205-60 8010100  RBOAS999X MICROCIRCUIT,DL:QUAD 2-INPUT XOR GATES 80009%  155-0205-00

g-18 REV D, JAN 1980 [




DIAGRAMS AND €ZfRCU T QGARQ HLUSTRATIONS

e SYMizOlS and Reference Designators
tlectiical components shown on the dizgrams are in the tollowing units uniless noted otherwise:

Capacitors = Yalues one or greater are in picotarads {pF).
Values less than one are in microfa~ads iuF).
Resistors = Chms ()

Symbols used 01 the diagrams are based on USA Standard Y32.2-1987.

-

.

may differ {rom the manufacturer

The following speciz! ! symibols are used on the diagram

e . T T Serewdriver adjustment,
3 External control or connsctor,
— . " Ciockwise control rotation in direction of BITOV .
/\ Refer 10 diagram number indicated in diamond.
Lt =~
N4

Refer 1o waveform number i mc;caLec in hexagon

=~ Connection madv 10 circuit board with interconnecting pin,

R — Blde tint encloses components focated on circuist boa'c
P/Q circuit board

The following prefix letters are used as reference designators to identify components or zssembiies on the diagrams.

ogic symbaology is based on MiL-STD-8CB3 in terrms ¢ ;.ositive 'ogic. Logic symbois depict the iogic function perio
‘s

A Assembly, seperable or repairabie {circuit board, etc.}) —LR.._Inductor/resistor-combination—... . . -
AT Atteriuator, fixed or variab'e M Meter
3 Motor Q Transistor or silicon-coniroiied rectifier
8T Battery P Connector, movable portion
c Caua:it_or, fixed or var abile R Resistor, fixed or variable
CR  Diode, signal or rectifier RT  Thermistor -
510 Delay ime S Switch
CS | Indicating device /lamp) T Transf - orar
F Fuse A i TP Testpo.:
FL Fiiter U Assembly, inveparable or non-repairable {integrated
H Heat dissipating device (heat sink, heat radiator, etc.) circuit, etc.}
. HR Heaier \Y Electron tube
J Connector, staI;O'wafy nortion . i VR  Voltage regulator {zene diode, etc.}
K Relay Y  Crystai
i

inductor, fixed.or variable

(3!
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: BEPLACEA
ECHANICAL PARTS

PARTS ORDERING INFORIIATION

Te):i;onix. Inc. Fiptd Cilice or fepresentative.

Changes to Tektronix instruments are sometimes made to
accommodate iRprOved COMNONALS a3 they tecome availadle,
2nd te give you the benerit of the latest circuit mprovements
Goveloped in our ergineéring department. It i therefore
umportani. when ordering parts, ‘£ inclute the toltowing
misrmaton m 'your order. Part number, mstrument type or
number. eeveai number. and modification number if applicable.

.I!a'paﬁyouhaveomedhssbmwp!ecedwnhamot :
wmproved .parl. ‘your local Tektronis, Inc. Field Office - or
representative wili contact you conrceming any change in part’
Thumber. - . :
;.- Change information. if any, is located at the rear of this -
manuat. o e
SPECIAL NOTES AND SYIIZOLS
ABZD . . Part first added at this serial number

e

BON . Saass mwammmnmm

. FIGUAE AND IXDEX NULTSERG

.imzﬁimssecltm&%mmw%@mﬂ:m o

rumbers to the ittusirations.

BLE

INDSNTATION SYSTED

: - : o L o This meshanical pems Est &8 indantod th indissre i
et - Replapcement Pants are availsbie from or through your tooal hia =t & indentod to indizato itom

‘relationships. Following i s example of e indentation systom

- used = the description colnn, )
-12345 _ m&m’m

. ‘Assembly andlor Component o ’
‘mmwmmsww_

. O”‘”’"’”M@w&a% S e

Attaching parts for Detaif Par? ' :
Pasts ¢! Netail Past S
Attaching parts for Parts af Datsil Pan

LR S P PRI

e Atisching Parts ateays e5pear i the seme ings fxtiones

-mmam%mmmmmmammr&;m
indentation The separation symbol - - - * - -~ ingizates thoend ot

‘epezificd.
'hh%&tmlmnméwmm

. mm_wam(:)nmwmmmmm

mmmmawmmm -
-na:mmmm.'m_us.wwmrsq :

ABBREVIATIONS

T INCH ELCTRN  ELECTRON ™ L . w - USE- SDELE E2D .
e - RUIRER SWIE ELEC . ELECTRICAL - BICAND  PCANTSSCENT s=CcT SECTIZN ' :
ATTR .. ACTUATCR . . CELCWY: C ELECTROLYTE - - CENSUL . MNSULATOR - STINTOND SEACOXTUTTOR :
RDPTR . ACRPTER | ELEAS - ELERENT CeaL. INTERNAL . S SHED
ALIGN U AuBMENT . g ELECTRICALPARTSLIST,. . LPROR * LAMPROWDSR . |- - swnpa SHOWDERED -
R TOARADGRNIAY . e o EQPT T EQUIRMENT. CREACH T maciE sav STCHET :
ASSEM . ASSERELED (=14 ‘EXTERNAL MZCH AZCHANICAL : s © SuUDE ]
asSY ASSEUBLY oF FULISTER HZAD MIG KEJUNTING , SAFING  SEAFLQCHMNG :
- ATTEN ATTERUATOR - FLEX FLENIBLF | . NP NIFFRE ) . SWG SLESVIIG
FVe AWT - RMERICANWIRE GAGE .. fLM - FLAT HEAD - -t o - NONWIRE ROT CARE WO SRR 8RN R
(T e o goARD FLTR FILTER . G2D . - ORDZIR BY OISCRIFTION 2 sowART - :
Bl ERKT BRACKET TOFR FRALE or FRONT ad CUTSIDE DIRUETER . SSTY STALAESS STEEL :
ot o ERS . BRASS . FSTNR FASTENER O QUAL KERD ) 218 Stz i
SooU . BRZ . - BRONZE _ T FOOT PHBAZ  PHOSPHOR BRONZE Sw - SuuTem
' ESHG © BUSHING - FXD FIXED fL . PLAMN o1 PLATE T Tz i
BE . caB CABNET GSKT - GASKEY PLSTC  RASTC © TERM s
S Cap CAPACITOR HDi HANDLE © PART RUMBER o @D
__j : csn CERAMIG . . HEX HEXAGON PN PANMERD - X ™K
: THAS . CKASSIS T MEXHD-  HEXAGONAL HEAD PR POVER TSN TERSION
S oxr cirRCwIT HEX SOC HEXAGONAL SOCHET RCPY RECEPTACLE ™we TAFPG
T COMP  COMSOSITION . HICPS  MELICAL COMPRESSION RES RESISTOR TR TRUSS HEAD
i CONN - CORNECTCR o MLEXY - HELICAL EXTENSION . RGO RIGID v VOLTAGE
S cov covea : . sy HIGH VOLTAGE . .. ALF RELIEF ’ vAR VARIAELE
. - LRLG -  -COUPLING 1Ic INTEGRATED CIRCUIT - ATNR . RETAINER wi wiTH
LT CRY CATHODE RAY TUBE 1) INSIOE DIAMETER SCH SOCKET HEAD WSMR  WASNZR
i - o=6 DEGREE IDENT - IDENTIFICATION SCOPE  OSCuLOSCOPE XFMR
} N owWR DRAWER MPLR  IMPELLER SCR SCREW . XSTR  TRANSISTOR
1 REve, JaN 1880 131
i -



Replscesbl Mechanical Paééa;?ss@

Mtr. Cods . -

CRGSS lPéDu:X—-MFR CODE NU(L" EKR TO MAMUPACTUE’R

Manufae:urer Aduress 'czey. State, Zip .
00088 BERQUIST COMPAKY . " 4350 &EST 76TH. , | MISIDAFGLIS, ¥ 55435
Go0CY SORTHWEST ASTEHEB SALES, IEC. 7923 S¥ CIERUS PRIVE } - BRAVTDEGR, ©DDCI3 97805
00141 PIC DESIGH DIV[S[ON. BEHRUS GORPOBATION P 0 BOX 335, BRERUS CENTER RIBCTFIELED, €F 05577
087279 AMP, INC. P O £0% 35¢3 . BARDISEUTS. PA 17105
05129 KILO ENGINEERING COMPAKY 2015 D " LA NTOIT, €A S1750
08261 . SPECTRA-STRIP oconp. 7109 lé.@&ﬁl’} AVE. CARDTH EOOVE, CA 92642
12327  FREEWAY CORPORATICE ° 9301 ALLER BRIVE C?.Et”‘dm. 03 456125 _
13257 . AMERACE, LTD. ) 10 £SEA panz DRICE. L2, GITARIO, CARADA
22526 BERG. ELECTRONICS, INC. - : - 'YOBE EXPRDSSUAY . EZ2 GOTIRIAID, PA 17010
24931 SPECIALIY CONNECTOR €O. » lEC.' 7 3560 WADISOT AVE. . LEDIAUZTCOLIS, IR 46227
53210 GEITIG ENG. AND MFG. CONPARY = FO BOX 85. OFR- ROEFYE 45 . SPRIES WILLS, PA 16875
71159 - BRISTGL SGCRET SCREW. DIV. ‘OF - o . C C R
- AMERICAK CHAIN AND CABLE - 00.‘ IBC P.O BOX 2244, 60 BRISTDL ST. HA’EEEETZ}Y. CT €5720
i 73753 FISCEER SPECIAL MFG. CO. . 446 MORCAN ST. ’ cnmmn, 3 45206
H 76854 - QAK INDUSTRIES, IRC., SWITCH DXV - S. MAIN ST. CEYSTAL LAEE, IL 60014
731389 ILLINOIS TOOL WORKS, INC. . s : -
SHARKEPROOF DIVISION : ST. CHARLES ROAD ELGIN, IL €0120
79136 WALDES. EOMINOUR, IKEC. - &7-16 AUSTEL PLACE LOES IS1AXD CITY, EY 11101 -
79807 WROUGHT WASHER MFG. CO. . 2100 S. O BAY ST. . MELEATTER, ©2 53207
BOODY TERTRONIR, IPC. ’ PO BUX 509 o ERAW.B‘EQZ}, aRr  o7ar7
82106 STANDARD GRIUSByY co., DIV, 0!-‘ SUR e : - g ’
CHEMICAL CORPORATION - - - 920 RATERONR Am ACETTA, IL €2327
83385 . CENTRAL SCREW CO. _‘ . 2530 CEESCERT BR. - S ESQADTIED, IL 6@153
86928 . SEASTROM Mo, MAE?. IEC. R ot 701 :L“ma AVERNE e CLEIINER, €4 SE201
871308 H. L. mmzsraxas IEc., SOUTEEEN SCREH - ) Do - o .
o DIV, . .P. 0. BOX 1360 T sw:as*'xm. ES 28577
89663. ' REESE, J. PAMSEY, INC. " 75 MURBAY SYREEY U E¥ 1097
58291 SEALECTRO CORP. ' T 225 BoYT : - m BT EGSM
i
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" Fig &

¢ index  Tektronix . Seriat/Model No. . ‘ . o L% .
Moo PartNo. Eff. Dscont  Qty 1 2 3 45 Name& Description . Code  RMr Part Number
S #=l  33741163-01 2 suw +ELECTRICAL: RIGHT SIDE 83299 . 337-1163-01
ORI S e 1 RESISTOR,vANIABLE: ’ S
D S : - (ATTACHIRG PARTS) > , :
e =3 331-0267-00 -1 DIAL,COMTROL: 10 TURH - 05129 - 771-8-})
- : ---a---,' o .
; w8 366-0596=00 ... . . 2 ENOB:GRAY WITH SETSCREW €G33D - 366-0454-00
ST mmese cesmes = .« BEACH ¥ROB INCLUDES: - ) g '
SO 213-0153-00 1 . SETSCREW:3=40 X 0.125,511 BR OED,EZR 633cY 02D
T =5 3661463-00 .1 RNOB:GRAY L €2300 365-1463-03
T wemes amee = . GHOB IKCLUDZS: ' , :
. G 213-0193-00 - 1 . SETSCREW:5-40 X O. 125.8‘ﬂ. as: oxn.m.- 632sT oo D
=6 366-1478-00 1 ENOB:GRAY - o - B2339 366-1478-00 .
S AT emme cmman " = . KNOB INCLUDES: . o .
S 213-0153-00 -2 .. SETSCREW:S-40 X 0.125,STL BR OXD,HZX egocY Oob
TR Y 358-0414-00 1 BUSHING,SL! °*=:0.25 oD X 0.21 IKCH LOKG - 80009  355-0414-00
e -8 366~-1476-00 .1 KNOB: GRAY 83809 '366-1476-00
R seese emaea = o KNOB INCLYDES: .
S 213-0153-00 2 . SETSCREW:3-40 X 0.125,5TL BK OXD,HEX ' 608CY 08D _
R ] 366-1319-02. 3  KNOB:GY,0. 079 10D X 0. 28 oD X 0 328 £0289 366~1319-02 -
©0=10 366-1077-00 . .3 ENOB:GRAY - _ - 3309 366-1077-0)
T e =. . EACH RNOB INCLUDZS: - o :
L $213-0153-00 -1 . SETSCREW:5-40 X 0. .125,5TL &8 om.m 0335% 0CD o
L =EE " 366~1464-00 " 2 EHOD:GRAV o S €339 366-0464=00
O' e T e = o BACH-ETGD INOLUDEG: . SR ’
N REISB15%.00 e 540 X 0.125,5TL BQ em.sm. 6IICY 02D
e S =12 356-116500 - -2 EROB:CRAY . . 83339 356-8363-03 .
R i O - . «-EACH KnoB IRCLU'DES' R :

. 21.-015%-00 2 . SETSCREW:S-40 X 0.125,STL BR OXD, HER 6ID
366-1058-513 1 KFOB LATCH, 7516 356~1058-80

o S (ATTACHIRG PARTS) L .

- 216105500 - v.pin,sEG, spu'r 0.095 0D X 0.167 Ten 1055 52-022-004=0167"
. . . e eemwm oo ; . .

- 105-0076-02° .- . + 1 REL BAR,LATCH:PLUG-IB UNI? - - 0219 105=0076=02 -

. 2i6=128000 .- -1 EFRIE3,TL078:0.16 0D & 1.xzeﬂn,.o.ne"am ¥ 03D 28412030

=17 165-0375-09 1° ESLT,LATCH:7A & 7B £CR P10 239 - 165=0075=C00
214-1054-00 - 1 SPRINS, FLAT:0.025 & 0.222,507 €3330 . 216205500
19 7348-0235-00 _ 2 | SHLD GSRT,CLEC:4.736 INSH LOLG €3359 - 346-8235<C)
131-1171-00 .. 2 CONKZCTOR,RCPT, :ENC,50 O 26931 20502311
- 131-1315-00. B013100 8091009 1 Comw,RCPT,ELEC! ENC, PEMALE £3339  132-1315-02
©oC . 131-1315-01 B091010 - . 1 COWm,RCPT,BLEC:BNC, FEUALE 26931 2050235-0
-2z 35£-0029-00 1 BSIN.HACH THD: §EX,0.375-32 X 0.438"L0% 3389 338+0329-C0
o , (ATTACHIES PARTS) :
=23 210-0413-00 1 §UT,PLAIN, HEX. :0. 375-32 £°0.50 IncH,sTL 73763 3345-402
- 210-0012-09 1 wasfeR umx.nm.o 375 10 X 0.50" 0D SFL 76169  1226-02-03-0551¢C
. . - oD e a- .
-24  262-0962-00 -2 SWITCH,UIRED:VOLTS/DIV : ' ‘80009 262-6963-00
: . o (ATTACHIKG PARTS)
<25 210041309 = = ‘2 RUT,PLATN,ECR. :0.375-32 % 0,50 1r2h,07L 737633045402
726200084000 o e 2 upghR, FLAT:0.39 10 X 0.562 1nCQ aa.m. - 80363 . 666R
< X . o »w ol aoao .

Cmmess aosam “= . BACH SUTTCH IGZLUDZS: S »
260-1506=00 1. sY1TCH,ROTARY:VOLTE/DIV 76356 $=-10314-5611
cceme ccaua ' . RESISTOR,VARIABLE:

S o (ATTACHIES PARTS) o
zm-ossa=so_ e 1. GUT,PLATN,EER, :0,25=32 % 0,912 WIS 73763 21:“317%2
210-0046-00 1 . WAGHER,LOSK: THTL,C.26 1D % 0. 40" 63,8TL 78369 1214-05-09-6561¢
e ‘1 RESISTOR,VARTABLE:
- : (ATTACHING PARTS) , :
210-0583-00 1 NUT,PLATN,HEX. :0.25-32 X 0.312 1icH,BRS 173763 2520317-602

- 210=0940=60 I VASHER,PLAT:0.25 1D £ O 375 INCH OD,STL 78807 oOpD :
361-0143-00 1 ~WASHER,KEY:0.281 1D X 0.562 INCH 0D 80009 161-0143-00

. : . L IR - ISR
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—eees ceenes

210-0583-00

'-——*o-:

2 RESISTOR.VARIABL”'_ L
(ATTACHING Pms)

index  Tektronix SenallModel No . R A
No. - Part No T Eff Dscont my 12345 Name&Descnnnon Code  Mir Part Number o
[ D & R, c 2 nsstsmn.vnmu- B ‘ ,
P o :  (ATTACHING PARTS) . = s o
210-0583-00 - - 2 KUT, PLATH, HEX. :0.25-32 X 0.312 INCH,BRS LT 13783 zxzom-soz
210-0940-00 - ‘2 VASHER,FLAT:0.25 1D X 0.37S IKCH 0D.STL 79807 - 0BD - o
210-0046~00 2 . WASHER,LOCK: INTL,0.26 ID X 0.40% OD_STL : le-ﬁ-t)o—o%lc :
162-0585-00 T (INSUL SLVG:HT SHRINK,0.625 ID m;.-.m,asssm it

- 2 wr »PLAIN, HEX. :0.25-32 X 0.312 INCH, an C L 13743
210-0950-00 - o2 HAsnan.mr 0. 2510 X 0.375 TRCH OD,STL .. .79807 OBD -
S , ety ety
—— e 2 nss:sroa vanuau:- : AT T
_ ' (A‘rmcamcmrrs) : T
358-0342-00 2 nsm,mcn THD:0.25 X 32 X 0.352 ‘tNcR’ wm .. 80009 358-0342-00
220-0510-00 ‘2 NUT,PLAIN,HEX.:0.25-32 X 0.312 IRCH ... 80009 220-0510-00
. 210-0046-00 ‘2 - WASRER,LOCK: INTL,0.26 ID X 0.40% O0D,STL .~ - "78189 ' 1214-05-00-0541C
’ . - e o - | . S
---------- 1 nzsxsron »VARTABLE: NEREN e
_ : . (ATTACHING Purs) - U L
-~-358-0409-00 1 -BSHG,MACH.THD:0.25-32 X 0.159.1D X 0. 26 80009 358-0409-00 -
. 210-0471-00 1 NUT,SLEEVE:HEX.,0.212 X 0.595 INCR LORG . -+ 80009 - 210-0471-00
. 210-0046-00 B HASHER.LOCK INTL,0.26 ID X G.40™ OD,STL 78189 - 1214-05-00-9541C. -

-k - -

WP (8 nss:sm,vumw‘ B e
i - (aTTACHING PARTS)

DL e -

.358-0342-00

o BSBG.HACH THD:0.25 X 32 X 0.352 TNCE mm 83299 - 358-0342-00 | .
© 220-0510-09 - 1, HUT,PLATIN,HEX.:0.25-32 X 0.312 INCH - .220-0510-00 -
210-0223-00 T mmmuu. LUG:0.25 mcn DIA,SE ) - A313-136 .
———— —— ,x azsxsmx.vam- RS :

D - (A'rrAcamc PAR‘!S) S e
358-0342-00 : R ssuu.nmcu THD:0.25 X 32. X 6.352 mca msc 2. B08DY . 358-0342~00
129-0454-00. - : -1 POSY,ELEC-MECR:0.25-32 X 0.312 X 0.70°LOKG - - 80009 ]29-0655-03

3. 210-0046-00 B Y xmsar*a.wca i6TL,0.26 10 X O, m" on.sn. it 78189 1216-05-{30-05610" ‘

Alinted el C L ITRE
-, 366-1257-32 . R 1 PUSH  EUTTON:GRAV~—INUERT " . it ‘ _89@09_!365-1251-32
" .260-1500-00 amomo BO70829 . 1 SWITCH,PUSH:1 suma,vmno 2? v-rusn . 82104 .uwnaozmx
.. 260-1500-01 aomsao . 1 SVUITCH, pusn 1 BUTTOH,PB400,2P,P-PUSH .. 80809 260-1500—01
. o (ATTACHISS PARTS) - R :
211-0022-00 . 2 scm,mcumz 2-56 X 0.188 INCH,PRH STL. 83385 08D . o
129-0438-00 2 POST,ELEC-MECH:2.56 X 0.188 X 0.458"Loxe . 80009 129-0638-00
-211-0030-00 2 scm.ucnmz 2-56 X 0.25"82 nac.m STL- 83385 05D LT
E R A R RS o
333-1676-00 - oo PANEL FRONT: 80009 333-1676-00
426-0681-00 . . ' 16 FR,PUSH BUTTON:GRAY PLASTIC 80009 426-0681-00 | - -
131-0779-00 3° JACK,TIP:FOR 0.08 INCH DIA TEST POINT " 98291 o016 aom—oa—ozoa
- : : : (ATTACHIRG . PARTS) » _ L -
211-0038-00 . . . oo SR scnm.mcnmz :4-40 X 0.314,FLB, 100 826G . ... .~7-§3385 "_.osn

1.0352-0181~01- " T 3 HOLDEZR,TIP JACK: 1. 308 £ 0.30 % o ZS"PLSTG R 80009 352—0181—01

: S : B .o R TSP S “

- 386~1858-06 " S SUBPAREL JFRONT: - - 60009 - 386-1858-05

T ) : (A'l'l‘AcmﬂG mrrs) . S i
213-0192-00 . . - .4 SCR,TPG,THD FOR:6~32 X 0.50 INCH,PNRH sn. . 87308 -
214-1876-00 - . -4 PIm cumz PLUG-1H UNIT . - 80009
B - I :
e o 1 cx'r aoann ASSY:~-VERT MODE smrca(see sm.) S
: : o . (ATTACHING. PARTS) SR o
211-0116-00 - - 2 scn ASSEM WSHR:4-40 X 0.312 IRCH,PNH BRS . 83385 0BD :
210-0586-00 - 2 NPT PLAIN EXT W:4-40 X 0.25 INCH, STL 78189 zu-ouson—oo
- . R I I
e e - . CKT BOARD ASSY INCLUDES: : RO
131-0608-00 37; - TERMINAL,PIN:0. 365 L X 0.25 PR snz.cow Pl. 22526 47357 Jn
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Fig. &

Index  Tektronix - Serial/Model No. o : o i . ' _

fo. Part No.  Efi Dscont Qty 12345 Name & Description . Ceds I2fr Port Bumbor

i-69 . 260-1501-00 B010100 8070829 1 . SYITCR,PUSH:5 BUTTOR,PEL0D, 2P, P-FuSy gzien mnéw“’cmas
255-1501-01 'BO76830 1 . SUITCH,PUSH:S BOTTON,PL4GD, 2P, P-FUSH €3320 263-1501=01

=70 361-0384-00 5 smccn,pa $1:0.133 1IN LoL3 E3339 363-0T04-00

=71 266-1257-17 - 1° PUSH GUTTON:GRAV--CHL ©IAL | €3039 366-1257=17

=72 366-1257-18 1 PUSH EUYTON:CRAY~-TRACE €3 2 . B3332  366-1257-18

=73 366-1257-16 - 1 PUSH EUTTON:ERAV~-ABD B suicehs scaan::»?-ze

=253, . 366-1402-69 . - ~ 1 "PESH COTTOH:GRAV-=CTE ¥ ¢2 z CI339 3CG=1402-GO

=75  366-1402-70 . 1 PUSH EUTTON:CRAY--LO I3IST - £7229 scc»«ucz-m

=76 407-1243-00 1 BRACRET, SUITCH: ALWMELT] : EI330  40T=15430

' ' (ATTACTINS PanTS) - ' :

=77 211-0541-0p 2 s"m:u mcmaa 6-32 X 6.2571GD E“G.F'é.ﬂ STL .. - 83305 6T -

=78 386-2463-00 1 mm..aeaa- EICCY 3CG-2663-03 -

] : - (ATTACHIES PARTS) : .
213-0192-09 8 sca.m THD FOR:6-32 X 0.50 trca m 87333 ooy
_ , i et SRS il
TIFERO2NPQQ o g cums c&’r CARD: PLASTIC 8833% 351-0217-G0
: (ATTACHIRG . PARTS)

. 211-0507-00 4 SCREW,MACHINE:6-32 X 0.312 IECH,PNH STL 83385 @&

220-0556~00 4 NUT,SLEEVE:6-32 K 0.252 0D ¥ 0.015"!. BRS 83139 220-0356-00

. - o e ww . . .
351-0217-00 1 GUIDZ,CRT CARD:PLASTIC €2339 351-021F-00

-(ATTACCINS PARTS) : ’

211-0507-00 & SCRTH,MAGHINZ:6-32 & 06.312. rm.np Sx.i.a e
220-0557=00 -4 IUT,BLETVE:6-32 8 0.203 G2 £ ©.110 }: BDS U QLL=CEGE=C3
£20=0937=00 ‘ it :
———— m——— 1 CET BOARD ASSY:~-HIRIZ IGECRAACT(EED BeL)
—— —— © = . CCT COARD ASSY TUILUDTC: -

1310056600 - o e - 1o LENE, TONNLGAITR6.605 DIA & 2.:?5 z:“ W 0 thCC‘ZaE\
131-CG08-6D EGIO1GO 060493 26 - TCLIEIRAL,PIR:0,365 L 8 0.25 ¥3,0R2,CL0 FL - 467357
131-0608-00 'E360424 ) 29 . TOITENOL,PEN:0.365 L X ©.25 pu.s B,C030 B 22SI5 67357

- 131-0707-00 22280404 o g ~CTOR, TOiil. 1 2226 413,0085 oy C:hD < 82920 67630

~352-0163-0D KL050494 2 . LETLI €013 L"EEL. BLACT . S0 392-01GE=CD
175-0326-00 ¥EB060495 T % UIOT RITooo £ RTSST0IGTS

3. 136-0252-07 ' 43 Lf@ BUTLD 22326 75G58-012
—— e 1 T ESARD &SS&’:-—FLJ XCTERTACT(ECE m.) ’
—————— S = cm COATD ASSY . IIILITTS: . e

~ 131=0566-00 - _ o1 RIRZ, SURNLCONND:C.656 DIA K 2,395 ﬁ“a z. - 35210 L-~2037-1

- 131-0508-00 '£010100 ®OG0493 32 . TELIEIRAL »PEN:0.365 L X 0.25 ©, E »C5ID FL, - 22526 47357
131-0658-00 EB850694 35 . TCLEINAL,PEN:0.365 L X 0.25 PE?, 02,8000 BL - 22526 47357
1356-0252-07 &9 mn,pm COI:¥/0 DIIFLE . 22‘5“6 73620-012
407-1242~09 2 BP.ACKC‘!‘ ANGLE : AL Iy - 83239 407-1262-03

: . (ATTACRING pam's) :
211-0538-00 T2 scrm,t'/mir? 4=49 % 0.314,FL%,109 poo ‘83%03 @ -
210-8585-00 S 2 TUT,PLOIN,ENT W:4-50 X 0,25 zfca,s"a. TEI09 211-841002-03
213-0146-00 4 SCR,TFS,TuD FOR:6-20 X 0.313 II’SEI,F“G STL 63305 @oD
- - e ? m - - .
S7  626-0505-17 . 1 m ec.ﬁspws-m Top u‘rﬂ
CC  %26~8505-15 BB B ci - W ciaisd
£ 426-0409-18 1 me
"ICS 526-0590-17 1
16X 179-1¢33-53 1 ut
Rt © = . UIREDD I S S
-182 131-6767-00 25 ., ce.:.vn:i,m_...“%e £73,0700 CF 02 eote-
131-0703-20 2 . GOITACT,TLCCI0.607L, 20282 (13 u:x:u :
=103 352-0161-83 & . BLBD,TOLD CUIRn3 UL oo . . ‘ 352=02GE=00
=165 352-0163-03 1 . €Cmu ©33Y,FL,EL:5 WILT Cuacz »sz=cr;c3=“a
-105 352-0166-00 ! . €O BODY,PL,EL:6 WILE CLAGT 352-01C4-02
=106  352-0165-00 1 . CONn EODY,PL,EL:7 YIRS CiAck 352=aws~="3
-107 131-0707-00 64 com.cm...mm..zz-ze AY3,ERSG CU BE cm.n 47639
~108 17%-0826-~00 FT WIRE,ELECTRICAL:3 WIRE RIGLGH- €0339 179-0026-03
~109 175-0827-00 FT  CADLE,SP,CLEC:4,26 AKG,STRD,PVC JET, BB 00263 8S05267(1651)6C
~110. 175-082%-00 T - WIRZ,ELECTRICAL:6 WIRE RIGLOY 00261 SS-0526-TLE510C
<REV €, JAN 1820 05




Cy12345

Mame & Descnpnon -

Mfr

Code -

.Mﬁ Part Numbu :

173-0831-08
" 152-0161-00
332-0162-08

!52-0!6‘-00

WI&:!,ELECTRICAL'7 HIRE EIBBGS

" WIRE,ELECTRICAL:8 WIRE RIBEON

-HLDR, TERM COMN:3 WIRE 'BLACK -

HLER TERM CONN:4 WIRZ BLACK .
COEN BODY,PL,SL:6. WIRE BLACK.
COZN BODY,PL,ZL:7 WIRE BLACR

CORN: 8CDY, PL,ZL:8 W’EBE BLAE o

',SPRING GROIIEID m

. 08261
. 88261
. 83009
- 80029 -
- /80009
- 89059
" goase

: 55-0726-7 10613“
-0BD

352-0161-00
332-0162-00"
352-0164-00

1352-0165-00 -
-352-0166-00
214-1061-00 -

REV F, JAN 1823




Fig. &

Senal/Model No,

REV F, JAN 1980

---._--

} index = Tekironix : S ol S - :
“No.- - PartNo.  Eft. Dsconmt. Qty 12 3 45 Name & Description - Code - Mfr Part Number
(2l e enee 1 CKT BOARD Assv-—-nxm(sxz EPL) ,
‘ S (ATTACHING PARTS) : : _ :
-2 211-0116-00 1 scw:,nssan WSHR:4-40' X 0.312 THCH,PHE B2§ - 83385 02D
T . B - - e B - - -
J ) emeem mmae - . CKT BOARD ASSY INCLULES: » - i
=1 136-0232-04 BO10100 mssm 63 .. SOCXET,PIN TEEM:U/4 0.016-0.018 DIA vms 22526, 75060007 " -
i 136-0252=07 - BOTODDO - 73 SOCEET,PIN CONN:W/0 DDFLZ . 22526  75050-012 -
=% 136-0263-03 BC10100 BOSCS0S 12 . SOCEET.PIN TERM:FOR 0.025 IZCH SQUARE PIN - - Q0779 85250-2
. 136-0263-04 B060506 12 . SOCKET,PIN TERM:FOR 0.025 IECH SGUASE PIN 2252646059 -
- 131-0566-00 XBOS0429 - ? ' . LINK,TERM.CONSE:0.085 DIA X 2, 375 1moR L - 55210 L-2007-1
=5 . 366-1452-67 - - . - /1 PUSH BUTTON:CRAY~~INT Cht : ‘8300977 366140267
=6 366-1402-68 1 'PUSH BUTTON:GRAY--HF SYNC ~ 66809 366-1402-59
=7 366=1402-01 . 1 PUSH BUTTON:GRAY--START - 83039 366-1319-00 -
=B .. 366-1489-02. ' "1 PUSH BUTTON:GRAY--SWP = 83309 366-1489-00
=9 366-1257-26 ' PUSH BUTTON:GRAY--AUTO TRIG ST L 80099 - 366-1257-26 ,
-10 366-1257-28 -1 PUSH BUTTON:GRAY~—#SLOPR . . . ... iiocoies o) GO009--366=1257-28 '™
-1l I66-1302-66 T "1 PUSH BUTTON:GRAY-~-REP : T 80009 '366~1402-66
-12° 166-1489-32 1 PUSH BUTTON:GRAY--SINGLE SCAN 83009  366-1489-32
-13  366-1402-72 .1 PUSH BUTTON:GRAY--MAN 82009 . 366-1402-72
Lo=l6 366<1257-24 -1 PUSH BUTTON:GRAY-~EXT , , 83009, 366=1257-2¢4 -
- =15 384-1058-00 - .1 EXTENSION SIAPT:8.157 IEC LONG - - '650097 384~1058-00
T ~16"  384~1099-00 2 - EXTENSION SPAFT:PUSH BUTTON,1.54 mca wWEs - eaam,;— 385-1639-00 -
334-3448-00 manow . 1 MAREER, IDENT:MARKED BOTICE . :
17— e g 1 CET E0ARD AsSY: —ESRIZOTTAL(STR sm.) 5
S s T ATRRCHERS PARTSY e .
213-0146-00 _ 4 SCR,TPG,THD FOR:6-20 X 0.313 tm.m STL ... 83385. O2D.
2102089200 st o sseesee - & HASHER  FLAT:0.147 1D X 0.312" 0D, ERS 123227 o3 S
-352-0222-00" i 1. THSULATOR, S4: PUSH SWETCH—- 80009 352-0227-00
FORx N . B -m oW am- S I e
R "= . CKT BOARD ASSY IKCLUBES: L
131-0608~00 +::68. ., TERMINAL,PIN:0.365 L X 0.25 m.saz.mw L 22526747387
7 [31-0590~00 12 . CONTACT,ELEC:0.7} THCH LORG 22526 47351 ‘
© 131-1003-00 & . COWN,RCPY,ELEC:CRY BD MY,3 PRORG - €2209° 131-1003-00
136-0252-07 226 . SOCEEY,PIN COMI:4/0 PR 225265, 750I0-002 -
386-1557-00 “. 1. . SPACER,CET £0:0.29 B,ACTTAL. £3309 . 326155700 -
351-0213-00 : © .7 1. . GUIDE-POST,LOCK:0.285 I0CH LOWG ’ - €53390351-0213-00.
260-1504-00 BO0100 B070829 - 1... SWITCH,PUSH:1 BUTTCN,PE400,60,PUSH-FUSH . - £210& - 135102405000° o
© 260-1504-01 B070830 1. .- SWITCH,PUSH:1 BUTTON,PR4CD,GP,PUSR-PUSH £3309. 260-1584-01 .
260-1505-00 BO10100 BO70829 . " 1 . SWITCH,PUSH:6 BTH,PB4GD,2P,P-P §& IR-LZ . 82106 “A114E754021008
260-1505-01 BO76R130 . 1 .. SWITCH,PUSH:6BTH,iP,P-P &INTERLOCK 80399 260-1505-01
361-0382~-00 ' .6 .. SPACER,PB SW:BROWN,0.275 IHCR LORS £0009 ' 361-0352-00
260-1503-00  BO10100 8030964 1 . SWLTCH,PUSH:1 BUTTON,PBAGD,2POLE,MOM . - - 82104 1350P24020001
-260~1303-01  BO80965 ! . SWITCH,PUSH:] BYN,2 FOLZ,SPART . GES09. 260=150%-01
260-1502-00 : "1 .. SWITCH,PUSH:2 BUFTON,PB400,2P,P~PUSH - 82104 13490P4021002
361-0385-00 6 . SPACER,PB SW:0.133 IECH LOZS . 80309 . 361-0384-00
263-1¢32-00 1. SW CAM ACTR AS:DELAYING SHEEP SEC/DIV ., ‘80009  263-1032-00
S N - (ATTACHIEG PAEYS) ‘ _
211-0116-00 6 . SCR,ASSEH USHR:4-40 X 0,312 tma.m sns azass -osn R
. . - w B w-w-m-
e e = . . ACTUATOR ASSEMBLY ITCLUDIS: i}
200-1489-00 1 . . COVER,CAM SW:14 AID 20 ELTNENT. . mm zco-ms@-oo
. Do e (ATTACULLS PATTS) - e .
2 211-0922-00 3 . . SCREM,MACHINE:2-56 X 0.103 on,pra s 8335 oD -
210-0001-00 "~ 3 . . WASHER,LOCK:INTL,0.092 ID X 0.15"0D,STL 78189 xmz-oo-oo-o%w
. 210-0405~00 3 . . HUT,PLAIN,HEX.:2-56 X 0.188 INCH,BRS- - - 73743 2R12157-402 .
---.----
384-1189-00 1 . .. EXTENSION SHAFT:10.125 INCR LOXG' 80099 384-1189-00
376-6019-00 1 . . ADPT,SRAFT,CPLG:0.128 AND 0.082"DIA SHAFT ~ 80009 376-0039-00
—mvme e 1 . . RESISTOR,VARTABLE: : : S
. B © (ATTACHING PARTS)
213-0304~00 2 . . SETSCREW:6-32 X 0.156 *,REX.SOC.STL 001561 - ¢€5-3 A
129-0424-00 1 .. . POST,ELEC-MECH:0.375-32 X. 0. X 1.64"LORG 80009 129-0424-00
. 210-0912-00 1. . WASHER,LOCK:INTL,0.375-1D X 0.50" 0D STL

78189 | 1220-02-00-0581C

Cer




| Replzcesiils ifechanten) Perts—7514

' Mir Part Number : C

Fig. & . K
- Index  Tektronix Serial/Model No. - : . R bt
- No. - PartNo. - Eft . Dscont Qty 123 4 5 Name & Description Code

2-41" 354-0219-00 - 2 . . RING,RETAINING:FOR 0,25 IKCH' SHAFT 79136 5103-25-¥D-R

i =42 214-1139-00 =« . SPRIKG,FLAT:0.885 X 0.156CU BZ GLD CLR 89309 214-1139-00

e emeee =+ . (REPLACE ONLY WITH PART BEARIKG TRE : ' ’
e emema * -« . SAME COLOR CODE AS THE ORIGINAL PART ,
———— e = ... - I8 YOUR INSTRUMERT) - o '
214-1139-02 = .« - SPRIEG,FLAT:GREEH COLOZED . - 60339 - 214=1159-02
214-1139-03 = .+ « SPRING,FLAT:RED COLORED . 803509 - 214-1139-03
e - ". . (REPLACE ONLY WETH PADT BEARINS THE Sar% o
m———— ————— - = . COLOR CODE AS THE OR RIGIRAL PART TN YOUR
mee—— m———— = . . INSTRUMENT) :

214-1127-00 2 . . ROLLER,DETENT:0.125 DIL4 K 0.125 INCH & 80099 - 216-1127-35
mhees mem—— -~ e (REPLACE OHLY WITH PART BEARIRS TEE SANE - ' :
mee m——— "= » . COLOR CODE AS THE OR RIGIHAL PAF? N YG&R-

e eene = .+« INSTRIMENT) '

_401-0057-69 1. . . BEARIKG,CAM Su:FRONT 83639 401-0357-09
401-0055-00 -1 .. . BEARINS,CAM SH:CEGTER,0.83 DIA CaM - 83039 ©31-G355-09 -
401-0954-00" 1 . . BEARING,CAM SW:FROWT 88309 401-0054-00
105-0427-00 1 . . ACTUATOR,CAM SW:a TIME/CH 80089 105-0427-00 -

*105-0428-00 1 . . ACTUATOR,CAM SU:B TIME/CM 83002 105-0528-90

" 210-0406-00 6 . . NUT,PLAIN,HEX.:4-40 X 0.188 INCH,BRS 73723 2%12161-462
e ! crr BOARD ASSY:-~SAMPLER COVER(SEE EPL) - R o

- : * (ATTACHIES PARTS) R
zu—ox'ee—oo . 1 SeR,AssEM us;m 2-36 % 0.25 1oy, BEA BRS. 833185 0op
R .- e . .

"'-—-— e— =0 CRT EOAPD ASSY. IS E:-S- »1 : ) :
352-0354-00 HBOSOOGD 2 . INSULATOR,PLATE: TRANSISTOR,SILICON EBBS:E C33CB  7483-1G-52

- 342-0354-00 X8080000 2 . YNSULATOR,PLATE: TRANSISTOR »SILICOR BUBLZR  OJ3LS  7403-10-52
131-0787-00 16 - . CONTACT,ELEC:0.64 INGH LODG 22526 47359

- 136~0327-01 18 . SOCRET,PIN TERM:0.067 ILCH DIA | @3779 £5261-2
————em e 2 CET BOARD ASSY:--SAMPLER(SEE EFL) . : o
: . (ATTACHIRS PARTS) o : '
-211-0180-00 8 sca ASSEM WSHR:2-56 X 0.25 INCH,PKH BES 83385 oD
o m e B - - - o
----- ——— - . Ez\.rl CRT BOARD ASSY INCLUDIS: . L .
131-1003-90 ' . €O, REPT, ELECICTY £D EY,3 ROGLS _ €3339 131-1033-03
-131-1321-0¢ 1 . CONITCTOR,RCPT, :MIGIATURE. conx 25931 3IRLEG-1.
8 136-0252-07 24 -, SGCRET,PIN COML:/0 BLNTLE 22526 73065-012°
37 136-0327-01 BO10100 BOG0SOS 8 . SOCKET,PIF TERY:0.067 INCH DIA 03779 £5281-2
- © 136-0263-04  BO6DS06 8 . SOCEET,PIN TERM:FOR 0.025 IHCH SQUARE PIR 22326  &E659
-60  337-1884-00 1 . SHLD,ELECTRICAL:SAMPLER CIRCUIT .CARD 80032 337-1885-09
=61 e ———— 1- CET BOARD ASSY:--VERTICAL{SEE EPL)
- (ATTACHIRS PARTS) :
-62°  211-0116-00 4 SCR,ASSEN gsma...-ao E 0,312 INCH,PRE BRS 83385 oop
: oLt 5
----- -——— - . CRT BOARD ASSY INCLUDES: :

=63 131-0608-00 42 . TERMIRAL,PIN:0.365 L X 0.25 Pa,BRZ,COLD PL. . 22526 47357
: 131-0589-00. 2 . TERM,PIN:0.46 L X 0.025 SQ.PQ BRZ GL : 22326 467350

" 131-05%4-00 6 .. POST,3DG,ELEC:BLACK 225°6- 47356
131-0787-00 - 12 . CONTACT,ELEC:0.65 IRCR LOWG - 22526 - 67350

G "136-0252-97 107, SOCRET,PIN COIL:W/0 DIND PLE 22326 75309-012
=65 214-0579-00 - i3 . TEOM,TEST POINT:ORS €D FL : €030 214=0570-02
=6C. . 337-1914-09 1" SLLD,ELECTRICAL: TUD COvITY ::s-mcr“s €3232 '33F=1C165CO
=67 ' 200-0446<00 4 .COVER,CG‘P GOXR: . €2389 209-1464-03

o _ - {ATTACHIES PARTS) » . '
~58. " 211-0022-00 16 . 'SCREW,MACHINE:2-56 X 6.105 InCR,Pun STL 83385  GLD.
. . L - A :
=69  emeem o 1 CXT BOARD ASSY:--CH 1 COMPELSATION(SEE EPL)
N (ATTACHIKG PARTS) S -
211-0008-00 4 SCREH,HACHINE :4-40 X 0.25 INCH,PNB STL - 83385 08D
: - - e - - -

S i = . CKT BOARD ASSY INCLUDES: : ' .
=71 " 131-1003-00 1. . CONN,RCPT,ELEC:CKT BD MT,3 PRONG €0009 131-1003-09
=72 131-1408-00 2 . CONTACT,ELEC:OUTER' SLEEVE 24931 o©2114-3
=73 136-0252-07 1" . SOCKET,PIN CONN:W/O DIMPLE ‘22526  75060-012

~=T6 211000700 4 . SCREW,MACHINE:4-40 X 0.188 INCH,PNH STL 83385 opD
-75  103-0165-00 2 . ADAPTER,CA END:COMPENSATOR BOX 80009 103-0165-69
=76 weece caeen 1 CKT BOARD ASSY:--CH 2 COHMPENSATIOR(SEE EPL)

. - (ATTACHING PARTS)
=77 211-0008-00 4 SCREW HACHINE 4-60 X 0.25 IKCH, PNH STL 83385 oBpD
- - e W e - -
08 REV E, JAN 12390
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Tektronix _ Senall&&cﬂel i\;o
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ey .
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Part No. Eft Dscont . my 1234 5 Name & Dzseription Cods Iy Para Lumbor
s e —— = . CEY BOARD ASSY TECLOITS: S
=78 131-1405-00 2 . CONTACT,ELEC:GUTLR SLECTR : GoLlG=3
=79 . 211=-0007-00 4 . SCREW,MACGIES:4-40 X 0.1C3 TSR, BE S5 I i
=80 103-0165-00 2. . ADAPTER,CA ERD:COMPLLBATSR LOR 1G3=01G%<C0
- '119-0402-00 1 -ucuw LIGZ,ELEC:63-66113,50 €3 120000202
: - (A"’{'&urm PLTTSY . . L
<21 1=0578=00 -~ g g R ‘....uu .u.6‘32 B 0.633 n”..“,,r‘::a st 0305 G2
213-0146-00 4 s..n »TFG, TED FOR:6-20 ¥ 0.312 IE".FEIJ S5 63305 @D
. E - W e -
——— e ‘= . DELAY LICZ ASSTIDLY fisaimeH
407-1180-00 - 1. BRASIDY,COIINALEI) - £2339 wf-w‘: 3
E : (ATTACTINS PATTSY. - ¢ -
211~-0504-00 3 . cm.w.wmzt::.enz R 0.25 n:"a.m STL 83385 ¢I3-

. LR . SR . |

386-2395-00 - 1. m\‘rs BLY LIHB:LEFT 83339 - 386-2355-C0
(ATTACHIENS Pms) 4 T
211-0559-00 2. . SCREW,MACHINE:6-32 X 0.375°100 UEG,FLA STL 83385 O
-—— - R e - -
386-2393-00 1 . PLATE,DLY LINE:RIGHT - £€3239 306 2303=0)
(ATTACHIES PACTS) : .
211-0559-00 2. SCREW,MACHINE:6-32 & 0. 3757160 BIG,FLR STL 83305 e L
: -
129~0395-00 4 . FOST,BLEC-MECE:6-32 X 0.60 0D % 0. €2 B3, L2002 120-030%- :"
S S {0TTACIICS panTo). o .
213-0312-G0. ~-z'-¢--z--;15“’:s§~£:6f32 L 8.625 tLuL,,m.--. e FLISS @D
: D e e e e -
- 366-2394-00 . 1 . PLATS,BLY LIUZ:COUTER . £3322 305=2308-C
Tem—- wme— cue-d i CRTB Q D ASS¥:==LRARISTECTD EE‘:J' o
: ; © {ATPACUIED PATTS ) :
" 211-0116~80 & ' SCR,ASSEM asaa.&eée 7 0.312 u Ft:i E €335 ¢
: S D o - .
————e——— = . ‘GIT EOATD ASSY IRCLUDIS:
131-6589-00 55 . TELN,PEN:0.46 L X 6.025 5Q.¥3 oS e
131-0608-00 L ‘3. . TOIMERAL,PER:0.365 L 8 Q.25 TO,00C,60 o o

T EBE-0253.0s L LT 18 . .,a..Lm,Pau TClEL:B/U G.026-C, Oﬁu BILPIS

&B7-1350-05 i sm..xm,pm:m mmnr:“ : o .

: P o {ATTACIIC: PANTDY g
211-0008-59 - U1 SoREw,MACHING: c;-m 8 6.25 \zr.m B BT €D
211-0538-00 2 SCREU,MACHINES:4-40 X O, 316,[1!1,!63 BIs- oD

- - Vo oo ow. .

- 175-082%-00 . - - FT  VIRE,ELECTRICAL:2 WIRE RIGDGH - 175=0025-03
175-0826-00 FT WIRE,ELECTRICAL:3 WIRE RIBLST . 83039, 175-08026-C2
131-0707-00 3 CORIECYOR,TERM.:22-26 AYS,CNSE €U EE GOLD 22528 67430
352-0161-69 1 ELDR,TGRM €OIN:3 WILE ELACR . 352-0161-C2
352-0169-00 1" HLBR,TEIY COMH:2 WIGE BLACT. 352-08G5=C3
179-1985-60 1 WIRIKS RARITSS, :REABSIT ‘ 175=3¢35-02
——emeaa .= -« BIRILS BARKCSS ILCLECTS:
£31-0707~00 » 73 . COIITCTOR,TERM. :22-26 413,00C5 € 6o €I &THTD

5 352-D0162-80 . . 4 .- TLDQ,TERI COIM:2 WELD CLAGX . - 3%8=-0860=CD
5. 132816109 1 . UiD2,TCDN CONN:3 WIRE TLACT 332-01 cp.="o
I52-GiC2=00 2 . BLODD,TORN €0inh:4 WIES CLAGY B b
T32-0163=30 -~k o CGIRY 0327, FL,DReS IR Lol -
352-0164-59 v . GGl 0S0Y,TL,UL:6 WINC TLAGS SEe=CLCo= ”3
352-0165-00 1 . COI DUBY,PL,EL:7 WILT CLACT .asaac-sf <CO
=11t 352-9166-00 2 . COI C£J5Y,PL,CL:8 WERE CLACT " 358=08GG=CD
~112 352-0167-00 2 . HLBR,TEDM €00 WIRE GLACR 352=0165=CD
179-1904-00 1. UIRINZ RARITSS, :YCRTICAL - 179=1C36-00 -

R - = . UIRIUG BARLISS INCLUGIG:

131-0767-00 36 . CONIECTOR,TERM.:22-26. AUG,BRSE €U cc Gsw | 22526 467639
131-0708-00 8 . CONTACT,CLEC:0.46%L,20-32 ara VIRE . .. 22526 67437 -
352-0169-00 4. HLD",TEEH €oi3: 2 WING ThAc: £3339 352-2165-50

352-0161-00 1 . RLBR,TERYM COIM:3 GIRD GLACR: €3339 392-01G61-83
352-0162-00 2 ., HLDR,'E’ERH CORN:4 WIRG BLACR 83309 352-0162-0)

oG]

ok e o a1




- 'lndex

Tekzromx SenauModel No

» Mochandcal Parts—~7514.

M

80009 -

~No. - Part No. _my 12345 Name&Descmmon Code  Mfr Part Number :
S 2= 352-0164-00 - 1. CONN BODY,PL,EL:6 WIRE BLACK © . 80009 _3sz-msa-oo
T 352016500 '3 . CORN BODY,PL,EL:7 WIRE BLACK .- 80009 352-0165-00
. 179-2032-00° ‘1 WIRING HARNESS, : Lol , 7. 8006w 179-2032-00-
L mm——— .= . VIRING HARNESS INCLUDES: - = - o _
131-0707-00 8. . CONNECTOR,TERM.:22-26 AWG, BRSE cu bl eow 2252647639 7 ..
. 352-0166-00 +5: 1.+ CONN. BODY,PL,EL:8 WIRE BLACK. - SRS 80009 ‘3sz-otcs-oo
= 131-0707-00 > 42 COHNECTOR,TERM.:22-26 AMG,BRSS CU BE cm.o 122526 47439 .
131-0621-00. -6 COBNECTOR, TERN: 2226 ARG ,BRSE Cu BE.COLD - . 22526 46231° e
175-0525-60 FT WIRE,ELECTRICAL:2 WIRE RIBBON . . . . -~ - " 80009 " 175-0825-00 N
175-0826-00 FT ~ VIRE,ELECTRICAL:3 WIRE RIBEON =~ .. - .,~83809 . 175-0826-00 - .. -
175-0828-00 - FT WIRE,ELECTRICAL:S WIRE RIBROR . . T 0826108 ..o i
175-0831-00 FT WIRE,ELECTRICAL:8 WIRE RIBBON. = .- @8261 oBD e
" 352-0169-00 . 2 HLDR,TERM CONN:2 WIRE BLACE - ' 80009 352-0169-00 i
352-0161-00 - 4 HLDR,TERM CONN:3 WIRE BLACK - 80809 352-0161-00 .
352-0199-00" 2 CONN BODY,PL,SL:3 WIRE BLACK 80009 352-0199-00. ... -
352-0162-00 -2 HLDR,TERM CONN:4 WIRE BLACK- 77 80009 352-0162-00 -
" '352-0163-00 4 CONN BODY,PL,EL:5 WIRE BLACK 80009 352-0163-00
352-0166~00 4 CORn BODY,PL, EL 8 WIRE BLACK

352-0166-00
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7514

" PRODUCT FILE.

'TEM@EXTIITITNM

 PAGE_2

1 tmes

/
/

LOCATIONS

MANUAL - continged
ELECTRICAL PARTS-

B

DIAGRAMS
VERTICAL BLOCK

D1
D2

HORIZONTAL BLOCK
SAMPLERS & COMPENSATIONS

D

_D6

TRIGGER -
ATTENUATORS & MODEA_HIICHES

Do

VERTICAL
HORT ZONTAL (Part1a1 53)

E4

ES

pendin T HORIZONTAL (partial; 5b)
L TIMING SWITCH

F1

6

At e S AT

VERTICAL IVTERFACE
HORIZONTAL INTERFACE

" F10

Gl

weem=-~READOUT (partial 8a)
READOUT (partial 8b)

Gd
G8

PARTIAL «TEQCONNECTION & POWER DISTRIBUTION
(pErtJugigaT””

| H],

_ PARTIAL _INTERCONNECTION & PONER DISTRIBUTION VIL‘
(partial 9h)

o

/
{

N .
l 3

£
Qs
Sl
2 .
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. N 3‘
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" Sometimies, due.to printin

' Asingle ehangs may aficet soveral sechions, Sin

. maiuglis correct as printed.

--of this instrument. They are instelicd when noessez

© o MANUAL CHANGE INPORIATION
At Tektronix,

nt improvements to our instrumsnts as soon s they
aredeve!op&andtested._ o T L :

o rinting and shipping requirements, we can't. g2 thess
- changes immediately into printcd manuals

~changs informztion on fottowing pogsos :

S
cethachar

G as G sl

are carried in the manual until -all changss are’ pormon
dupfication may occur. If no such changa pagesen

SHA

¥ ealsred, eamo

oo CERVICERSTE

" Recause of the universal parts procurement problem, comeelosts Lalpontsinyour
“instrument may be different from thece deesribedinthe Repless
List. The parts used willin no way aiter or compromico the &eﬁam&nwwmééa&zé%éﬁy .

- the customer. Order replacement parts from the R

_ ronix, wo continually strive to keep up with latestetestronis dovclopmarts
" by adding Circuit and compone

;.,m..Hence, yaur manug! moy eonlninnsy o

. (»‘ﬂ—-.,—n' . P o Pmy |
Setmermziioneicss

L] TVRNTE S

pearfolieving iz pogo, your -

cploscoble SlestricotPorts.

1y to ensure prompt dxlivery to. -

eplaceable Electries! Parts Lict, s

iy ss9L 8

NOIuAoNG 29NV




L Pt Nay L B

Tektronix . Serial/Made! No.
- Dacont

‘ e

v-2'3 a5 MName & Descrigfien”

Codo Mfr PoRd Nomhog

€11-0059-02 .
012-0057-01 - -

T

2.
]
-1

ATTENUATOR,FHD:
CAELE ASSY,RF:COAXIAL,ENC
‘MANUAL, TECH: INSTRUCTION -

80009 €11-0059-02
-€00CS "012-0057-0F -
86009 070-1410-00 -

| 7514 DUAL TRACE DELAYED SWEEP SAMPLER A
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