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Introduction

	

trigger pickoff from vertical amplifier unit (which allows
simultaneous signal viewing and counting, and α trigger

The 7D14 Digital Counter plug-in unit is designed for use

	

indicator analog CRT display to view the "shaped" input
with Tektronix 7000-series Oscillosco pes equipped with

	

signal .
readout system . The 71314 uses the readout system to
display an eight-digit readout on the CRT of the associated
oscillosco pe. The 7D14 will measure freq uency from 0 to
525 megahertz, frequency ratio from 0 to 10 5 :1 and
totalize (count number of events) from 0 to 108 . The 7014
features counting capability to 525 megahertz without

	

The following electrical characteristics are valid for
prescaling, input im pedance of 50 ohms or 1 megohm,

	

instruments calibrated at an ambient temperature between
blanking of all zeros to the left of the most significant d igit,

	

+20°C and +30°C after α 20 minute warmup period .

Frequency Range

DC Coup led

AC Coupled

Sensitivity

Input

Resistance

Capacitance

Change information, if any, affecting this section will be found at the rear of this manual.

Characteristic

SECTION 1
SPECIFICA ΤΙΟΝ

TABLE 1-1

ELECTRICAL

Performance Requirement

CHANNEL Α (Count Channel)

INPUT SENS
Ρ-Ρ VOLTS

Switch Setting

5092

	

Ι

	

1 ΜΩ

DC to 525 mega- Ι DC to 525 mega-
hertz

	

hertz

200 kilohertz to 5 hertz to 525
525 megahertz

	

megahertz

100 millivolts
I
100 millivolts

peak-to-peak peak-to-peak

Not applicable

Supplemental Information

7D14

As indicated by INPUT SENS Switch
within 10%. VSWR i n 50-ohm position
<1 .5 :1

20 picofarad s within 20% when INPUT
SENS is set to 1 ΜΩ input impedance .
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Maximum Input Voltage

TR IG SOUR CE
Sensitivity

Frequency Range

BW-5 MH z

Trigger

PRE SET

VA R LEVEL

Characteristic

Range

I NPUT SENS Switch Setting
100 mV

1 V

10 V

Internal Time Base

Crystal Oscillator

Frequency

Accuracy

0°C to +500 C

Long Term Drift

TABLE 1-1 (cont.)

Performance Requ irement

10 volts RMS

	

200 volts (DC +
Peak AC) to 5
mega hertz . 50
volts (DC + Peak
AC) to 525 mega-
h ertz

1 .5 d ivisions of vertical deflection
minimum

Depends upon amp lifier plug-in un it Ι TR IG SO URC E is AC coupled .
and oscilloscope being used .

Limits upper ba ndwidth (-3 d B point)
to 5 mega hertz with in 1 megahertz .

+0.5 volt to -0.5 volt

+5 volts to -5 volts

+50 volts to -50 volts

MEASUREMENTI NTERVAL

5 megahertz

W ith in 0 .5 part per million

1 part or less in 10 7 per mont h

Supplemental Information

Triggers on the positive slope at 0 volt
level,

S LOPE con trol selects positive or nega-
tive slope triggering .



Characteristic

	

I

	

Performance Requirement

	

Ι

	

Supplemental Information

Internal Gate

R ange

	

1 1 millisecond through 10 seconds

	

Selectable in decade steps

R esolution

	

Ι Up to 0 .1 hertz

TABLE 1-1 (cont.)

W ith in ± Total ± Time B ase Accuracy

Count

CH Β

Frequency R ange

	

Ι 10 hertz to 2 mega hertz

	

AC Cou pled Only

Accuracy

Sensitivity

	

Ι At least 0.8 volt peak -to-peak	Sinewave or pulse with 30%-70% d uty

~ cycle

Input

C

Max In put Voltage

	

50 volts (DC + Peak AC) to 2 mega-
Ι hertz

ΕΧΤ GATE

R

	

Ι

	

Ι

	

10 kilo hms with in 20%

30 picofarads with in 30%

Input R equirements

	

Ι Compatible with TTL Logic .

Turn On Level

	

Ι Logic "1" at least +2 Volts

Turn Off Level

	

Ι Logic "0" +500 millivolts or less

R isetime

	

1

	

1 500 nanosecond s (Maximum)

Falltime

	

1

	

1 500 nanoseconds (Maximum)

Minimum Off Time

	

Ι 500 nanosecon ds

M inimum On Time

	

Ι 200 nanoseconds

Propagation Delay

Specification-7D14

+ Transition

	

40

	

nanoseconds

	

with i n	20

	

ηαηο -
Ι seconds

- Transition

	

Ι 40

	

nanoseconds within	20

	

ηαηο -
seconds

I nput

Resistance

	

8.2 k ilohms with in 20%

Capacitance

	

1

	

1

	

35 picofarad s with in 20%
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DISPLAY TIME

MONITOR

Capacitance

Μαχ Input Voltage

ΙΝΤ 1 MH z

Amplitude

Amplitud e

Open Circuit

	

1 5 volts with in 10%

Open Circu it

	

1 5 volts withi n 10%

TABLE 1-1 (cont.)

Characteristic

	

I

	

Performance Requirement

	

I

	

Supplemental Information

ΕΧΤ GATE (cont)
Μαχ Input Voltage

	

±15 volts (DC + Peak AC) to 10 mega-
hertz

Range

	

Ι Continuously variable from 0 .1 second s
or less to at least 5 seconds

Detent Position

	

I

	

Ι -(infinite)

RES ET

Input Requirements

	

Ι At least 2 volts positive-going pulse .

Amplitude

	

Compatib le with TTL Logic,

Logic "0" +500 millivolts or less

Logic "1" at least +2 volts

Du ration

	

Ι At least 500 nanoseconds

Input

R esistance

	

1

	

1 8.2 kilohms with in 10%

±20 volts (DC + Peak AC) to 10 mega-
hertz

OUTPUT SIGNALS

Signal

	

Ι P ositive-going pulse from internal
crystal oscillator

1 ms- 10 s

Signal

	

I Time marker pulses from internal gate .

30 picofarad s

Source Im pedance

	

I

Logic "0" 1 kilohms

Logic "1" 2.2 k ilohms



1 ms - 10 s (cont)

Polarity

	

I Positive-going

TABLE 1-1 (cont.)

Characteristic

	

I

	

Performance Requirement

	

Ι

	

Supplemental Information

Source Impedance

	

I

	

Logic "0" = 1 kilohm

Logic "1" =5 .7 k ilohms

Trigger Ind icator

	

CRT analog display of trigger output

Display

Am p litude

	

0.2 div within 25%

Positio n R ange

	

Ι P ositionable over 8 div by i nternal
control

Usable Frequency Range

	

Ι

	

I System Dependent

Signal Delay

	

1

	

1 -5 nanoseconds

TABLE 1-2

	

TABLE 1-3

PHYSICA LENV I RONMENTAL CHARACTER ISTICS

Specification-7D14

Refer to the Specification for the associated oscillo-

	

Size

	

Fits all 7000-series plug-in compartments .
scope.

	

Weight

	

2 Pound s 6 Ounces (1075 grams)



General

	

digital d is p lay . However, in order to view the 7D14 Trigger
Ind icator Display, selection with the V ertical Mode switch

T he 7D14 Digital Counter plug-in unit operates with the

	

is required .
readout system of Tektronix 7000-series Oscilloscopes to
meas u re freq uency or frequency ratio, and to totalize
(count number of events) . To effectively use the 7D14, the

	

The readout dis play of the measurement data consists of
operation and capab ilities of the instrument should be

	

four to eight digits depending on the measurement bei ng
known . Th is section describes the function and operation	ma d e . All zeros to the left of the most significant digit are
of the controls and connectors, and gives first-time and

	

blanked out .
general operating information .

The measurement units and decimal position in the d is-
Installat ί on

	

play are determined by the MEASUREMENT I NTERVAL

The 7D14 is designed to operate in any plug-in compart-

	

pushbutton selected . Wh en the measurement range in use is

ment of Tektron ix 7000-series oscilloscopes . However,

	

exceed ed, th e dis play is preceded by α "greater than"
certain modes of operation require the 7D14 to be installed	sym bol (>) .

in α specific compartment . The unit must be operated in α
Horizo ntal compartment to count α signal wh ich is being

	

CONTRO LS AND CONNECTORS
displayed on the C RT (see Counting α Disp layed Signal) .
Operation in α Vertical compartment is necessary to view

	

The ma jor controls and connectors for operation of the
the 7D14 Trigger I ndicator Disp lay on the C RT (see Trigger

	

7D14 are located on the front panel of the instrument .
I ndicator Disp lay) .

	

These are shown in F ig . 2-1 . Two auxiliary functions are
provided by controls locate d inside the instrument . Α de-
scription of the function and/or operation of the controls

To install the 7D14 into α p lug-i n compartment, push	an d connectors follows .
the unit i n until it is seated flush against the front panel of
the oscilloscope . To remove, pull the release latch to dis-

	

Measurement Interval Controls
engage the 7D14 . Continue to pull the release latch to
remove the unit from the oscilloscope .

	

MEASUREMENT

	

Seven

	

self-cancelling

	

pushbutton
I NTERVAL

	

switches that select internal, exter-
nal, or manual gate .

Display

SECTION 2
OPERA TING INSTRUCTIONS
Change information, if any, affecting this section will be found at the rear of this manual.

The d igital readout dis p lay for the 7D14 is presented on
the C RT of the oscilloscope in which the u nit is operated ,
along with information encoded by the other plug-in units .
This disp lay is written by the CRT beam on α time-shared
basis with the analog waveform d isplays .

The digital display for the 7D14 will appear on the C RT
in α location corresponding to the plug-in com partment
used . The measurement d ata portion of the display will be
in the top division of the CRT graticule area and the
measurement un its (MHz or kHz), when d isplayed , will
appear in the bottom division .

7D14

1 ms - 10 s (one

	

Selects one

	

of five measurement
millisecond through	intervalsfrom the internal time
10 seconds)

	

base gates . Α time-marker output
with α period eq ual to the selected
interval is provided at the MONI-
TOR connector .

MAN UAL GATE

	

ON : Initiates gate

	

i nterval

	

(start
cou nt), and holds the gate open
for totalizing .

OFF : Terminates gate interval (stop
count), and starts display time .
Also selects external gating
signal from the ΕΧΤ GATE con-
nector .

It is not necessary to select the 7D14 with the oscillo-

	

GATE Indicator

	

L ig hts during the active gating
scope Vertical or Horizontal Mode switches to view the

	

interval .
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Fig . 2- 1 . 7D14 front-panel controls and connectors.



ΕΧΤGAMMON Ι -

	

BSM con nector for external gate in-

	

PRESET

	

Pushbutton that selects α fixed trig-
TO R Connector

	

put or time marker output as

	

ger point at the zero-volt level on
selected b y MEASUREMENT

	

the positive-going slope (LEVEL/
I NTERVAL pushbuttons.

	

SLOPE control inoperative) .

VAR

	

Pushbutton to allow manual selec-
tion of trigger level and slope with
the LEVEL/SLOPE control .

DISPLAY TIME

	

Variab le control to set the length of
time the reading will be displayed

	

I NPUT SENS/Ρ-Ρ

	

Rotary switch that selects internal
after the count is made and before

	

VOLTS

	

or external signal input to trigger
the next measu rement is taken . Dis-

	

counter and selects sensitivity .
play time can be varied from 0 .1
second to five seconds. φ (infinite)

	

50 Ω

	

Input signal provided from CH Α
position (fully cloc kwise) provides

	

I NPUT connector at 50-ohm in put
continuous d isp lay until reset by an

	

impedance .
external signal or by pressing the
RES ET pushbutton .

	

1

	

V : Minimum

	

signal

	

amplitude
must be one volt or greater.

Display Time Controls

100 mV : Minimum signal ampli
RES ET	Pushbutton : Manually

	

resets

	

the

	

tude must be 100 mV or greater.
counter to zero .

P in-jack connector: P rovides i nput
for external signal to reset the
counter to zero .

Reference Frequency/Channel Β Controls

REF FREQ/CH Β

	

Pushbuttons that select the func-
tion of the ΕΧΤ IN/MONITOR
connector .

ΙΝΤ 1 MHz

	

Selects 1 MHz signal from internal
(I nternal 1 mega-

	

crystal oscillator at MON ITOR con-
hertz)

	

nector .

Operati ng Instructions-7D14

1 ΜΩ

	

Input signal provided from CH Α
I NPUT connector at one-megohm
input impeda nce .

100 mV : M in imum signal amp li-
tude must be 100 mV or greater.

1

	

V : Minimum signal amp litude
must be one volt or greater.

10 V : M i nimum signal amplitude
must be 10 volts or greater.

TR IG SOUR CE	In put signal provided from the ind i-
cator oscilloscope trigger pickoff
ci rcuitry . (Th is mode of operation
enab les simu ltaneous co u nting and
CRT d isp lay of α sig nal . For more
information, see Counting α Dis-
played Signal .)

ΕΧΤ IN

	

Selects external input to Channel Β
(external input)

	

for an external timing standard, or
for signal inpu t for ratio measu re-
ments.

BW (bandwidth )

	

Pushbutton switches that select the
bandwidth of the trigger input cir-
cu its (affects signals from internal

Trigger Controls

	

TRIG SOURCE and C H Α INPUT
connector) .

LEVEL/SLOPE

	

Selects the amplitude point and
slope on trigger signal where

	

525 MHz : Selects full bandwid th

counter is triggered (VAR push-

	

capability .

button pressed ). When the indicator

	

5 MHz : L imits upper bandwid th to
line on the outer ring is to the left

	

about 5 megahertz (-3 dB
of center, the counter is triggered	poi nt) .
on the positive-going slope of the
input signal as shown by the
positive-going edge symbol . To the

	

COUPLI NG

	

Pushbutton switches that select the
right of center, the counter is trig-

	

method of coup ling the signal from
gered on the negative-going slope of

	

the CH Α INPUT connector to the
the input signal as shown by the

	

trigger ci rcuits (does not affect sig-
negative-going edge symbol .

	

nals from internal TRIG SOURCE ) .
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F ig . 2-2 . Manual Gate Storage switch and Display Pos ad justment .

C H Α I NPUT

	

Input co nn ector for external
(BNC connector)

	

signals .

See Fig . 2-2

Display Pos

	

Variable control to set the Trigger
Ind icator Display vertical position .

General

2-4

FIRST-TIME OPERATION

The following First-Time Operation proced ure demon-
strates the basic operation of th e 7D14 controls . It is
recommend ed that this procedure be followed com pletely
for familiarization with the instrument .

Preliminary Instructions

NO ΤΕ

The First-Time Operation procedure along with Table
2-1 can be used to provide α confidence check of the
instrument's operation . These steps should be per-
formed each time the 7D14 is placed in α different
oscilloscope, and before each use.

1 . Install the 7D14 in any available plug-in com part-
ment of α 7000-series oscilloscope (referre d to in this proce-
dure as the Indicator Oscilloscope) .

2 . Connect the oscilloscope to α power source wh ich
meets the frequency and voltage requirements of the Indi-
cator Oscillosco pe power su pply .

AC: Selects capacitive cou pling to
block DC signal com ponents .
Th is switch position is used for
most signal measurements .

DC : Selects direct cou pling to pass

	

3. Turn th e oscilloscope power on and allow about

all

	

components

	

of

	

the

	

signal

	

twenty minutes warmup time .

from DC to the upper limit of
the unit . Th is switch position is

	

4. During the warmu p period , set the controls as
used mainly for DC and low-

	

follows :
freq uency signals .

Intensity

	

Counterclockwise
R eadout

	

Off

Internal Controls

	

Any controls not mentioned can be set as d esired .

Digital Display C heck

I NDICATOR OSCI LLOSCOPE

7D14Man Gate Storage

	

Selects manual gate storage mode
Slide switch	(usewith MA NUA L or ΕΧΤ GATE) .

	

MEASUREMENT

OFF (forward ) : Readout display

	

I NT ERVAL

	

10s

follows

	

DISPLAY TIME

	

Midra ngeows the counter .

	

REF FREQ/C H Β

	

ΙΝΤ 1 MH z
ON (rear) : Readout d is play is up-

	

T RIGG ER

	

PRES ET
dated at th e end of each gate

	

I NPUT SEN S/Ρ - Ρ VO LTS

	

1 ΜΩ/1 V
interval .

	

BW

	

5 MHz
COUPL I NG AC

5 . Advance th e Read out control until α read out d is play
is observed . Ad j ust th e oscilloscope Focus and Astigmatism
controls for α well-defined display .

When sh i pped from the factory, the 7D14 has been cali-
brated to meet the specifications listed in Section 1 and is

	

6. Connect the 1 MHz signal from the ΕΧΤ IN/
ready

	

to

	

be used	with α

	

readout-equipped	Te ktronix

	

MONITO R connector to the CH Α I NPUT connector with α
7000-series Oscillosco pe .

	

BSM male to BNC female adapter and α 50-ohm BN C cable .



7 . The readout display should read 1000 .0000 kH z ±1
cou nt (999.9999 to 1000.0001 kHz) .

8. Check that the GATE indicator light is on du ring the
time the 7D14 is counti ng (10 seconds) .

9 . Seq uentially press the MEASUREMENT I NTERVAL
1 s through 1 ms pushbuttons and check that the display
correspond s to the read ings given in Table 2-1 .

Introd uction . T he followi ng discussion provides control
TABLE 2-1

	

setup information for general measurement applicatio ns.
Further informatio n can be found under Controls and Con

OPERATING CHECK DISPLAY

	

nectors or in the discussion for α specific measurement
mode (e .g ., Frequency Measurements) .

MEASUREMENT
I NTERVAL

10s
1s

100 ms
10 ms

1 ms

READOUT LIMITS
M I N I MUM Ι MAXIMUM Ι UN ITS

999.9999 1000.0001 kHz
999.999 1000.001 kHz
0.99999 1 .00001 MHz
0.9999 1 .0001 MHz
0.999 1 .001 MHz

General Control Settings

Operating Instructions-7D14

Α signal can also be rou ted to the 7D14 through an am-
plifier un it i n α ve rtical p lug-in compartment via the i nternal
trigger p ickoff circ u itry of the I ndicator Oscilloscope. This
method of signal connection minimizes circuit load ing for
measurements req ui r ing simultaneous counting and C RT
d is play (see Counting α Displayed Signal).

Trigge r Controls . Signals to be counted may have α wide
variety of shapes and amplitudes, many of which are unsuit-
able to drive the counting circuits . For this reason, the
signals are first applied to signal cond itioning circuits ; then
to the trigger circuit, where they are converted to rectangu-
lar pulses of uniform amplitud e.

10 . Disconnect the cable and the adapter .

	

Signals often h ave characteristics which would prevent
triggering or result in an erratic count. These signals must
be cond itioned before they are applied to the trigger input .

GENERAL OPERATING I NFORMATION

	

The I NPUT SENS, COUPL I N G, and BW switches provide
mean s of cond itioning the trigger signal . Obtaining α stead y,

Signal Connection

	

reliab le read ing is dependent upon the proper setting of
these controls and proper ad j ustment of th e LEVEL/

In general, probes offer the most conven ient means of

	

SLOPE control,
connecti ng signals to the 7D14 CH Α I NPUT. Tektron ix
probes are sh ielded to prevent pickup of electrostatic inter-
ference .

	

Α

	

10Χ attenuation probe offers α h igh input

	

The INPUTSENS/Ρ -Ρ VOLTS switch selects either inter-
impedance and allows the circu it under test to perform very

	

ηαΙ routing of the signal from the I ndicator Oscilloscope
close to normal operati ng cond itions. Also, α 10Χ probe

	

trigger circuitry or connection through the CH Α I NPUT
attenuates th e input signal ten times.

	

connector.

	

Operation

	

in

	

the TRIG

	

SOURCE	position
requires that the 7D14 be installed in α horizontal p lug-in
compartment. The oscilloscope Trigger Source switch for

Tek tronix probes are designed to monitor the signal

	

that horizontal channel then provides further selection of
source with minimum circuit load ing. The use of α probe

	

the signal source . ( For more information on th is mode of
will, however, limit the maximum bandwidth capability of

	

operation, see Counting α Displayed Signal .)
the 7D14 . To obtain maximum bandwidth when using
probes, use α probe capable of compensating 20 pF ; use one
of the

	

1 ΜΩ input impedance positions of the I NPUT

	

For signals connected to the CH Α I NPUT connector, set
SENS/Ρ-Ρ VOLTS switch; and observe the grounding con-

	

the I NPUT SENS/Ρ-Ρ VO LTS switch to select the desired
sideratio n s given in the probe manuals. The probe-to-

	

input imped ance . An in put impedance of 50 Ω should be
connector adapters and the bayonet-ground tip provide the

	

used	w hen

	

coupling

	

into α

	

50-ohm

	

system

	

for h igh
best frequency respon se .

	

freq uency measu rements . The 1

	

ΜΩ settings provide α
h ig her input impedance for minimizi ng load ing on the
signal source .

In h ig h-frequency app lications requiring maximum over-
all bandwidth, use α coaxial cable for the signal connection
and

	

α 50 Ω input im pedance position of the I NPUT

	

Select α Ρ-Ρ V OLTS setti ng appropriate to the amplitude
SENS/Ρ-Ρ VOLTS switch. To maintain the h ig h-frequency

	

of the signal being measured . The Ρ-Ρ VO LTS figure on the
characteristics of the app lied signal, use h ig h-quality, low-

	

front panel indicates the minimum signal amplitud e which
loss cable . Resistive attenuators can be used to minimize

	

will produce α count. The best Ρ-Ρ VOLTS setting is one
reflections if the ap plied signal has suitable amplitude.

	

that is much larger than the largest noise signal anticipated ,
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but where the signal is sufficiently larger than the Ρ -Ρ

	

This is the point on the positive-going slope selecte d for
VOLTS setting to ensure α steady count . Generally, begi n	triggeringwhen the PRESET pushbutton is pressed , and is
with the largest Ρ -Ρ VO LTS setting . Then decrease the

	

the condition represented in F ig . 2-3A and B .
switch setting if necessary to obtain α steady count .

The COUPL I NG switch d etermines the cou pling be-
tween the CH Α INPUT connector and the trigger circuit .
Generally, use AC cou pling to block the DC component of
α signal . Otherwise, the DC component might cause the
signal level to be beyond the range of the LEVEL/SLOPE
control . DC coupling can be used for low-frequency signals,
or for pulses wit h known DC levels . See Table 1-1 in the
Specification section for the frequency range and am plitude
limits for each coupling method . T he COUPL I NG switch
does not affect signals selected via the T RIG SOURC E posi-
tion of the I NPUT SENS switch.

The BW switch provides α means of filtering out high -
frequency noise pulses wh ich may cause erratic read ings .
Generally, use the 5 MHz setting unless the signal to be
counted is above th is frequency . The BW switch affects
signals connected th rough both the internal T R IG SOURC E
and the C H Α INPUT connector .

The trigger circuit h as α hysteresis (basic sensitivity) of
approximately 100 millivolts . Α typical signal waveform at
the input to the trigger is shown in F ig . 2-3A . The
hysteresis of the trigger is represented by the shaded area .
Each time the signal level (inclu ding DC level) rises above
the upper hysteresis limit e2 , and falls below the lower
hysteresis limit e i , the trigger circuit produces α rectangular
waveform as shown in F ig . 2-3 Β . Th is rectangular waveform
is th e signal actually counted by the counting circuits .

Generally, the best point on α waveform for triggering

	

F ig . 2-4 . (Α ) Input signal with noise in PRESET hysteresis level ; and
the

	

counter is where

	

the

	

slope

	

is steep , and therefore

	

( Β ) resultant trigger output .

usually free of noise Assuming α sine-wave signal wave-
form, the steepest slope occurs at the zero-crossing point .

ο ν -
- e2

:::..... .. .

	

, ::... ._ e

e2-et = 100 mV

F ig . 2-3 . (Α ) Signal input to trigger ; shaded area represents trigger
hysteresis with PRESET butto n d epresse d . (Β ) Trigge r output.

2-6

Noise pulses or other signal components may be pre-
sented which are of sufficient amplitude to p roduce un-
wanted trigger pulses . Α typ ical cond ition is rep resented in
Fig . 2-4Α . The resulting trigger pulses sh own in F ig . 2-4Β
will cause an erratic or incorrect count .

Pressing the VAR pushbutton enables the LEVEL/
SLOPE control to be used to move the hysteresis above or
below the 0-volt level . The condition rep resented in F ig .
2-4Α and Β can be corrected by using the LEVEL/S LOPE
control to move the hysteresis to α level above or below the
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F ig . 2-5 . (Α ) Signal input to trigger ; shaded area represents hysteresis
set above n oise pu lses . (Β ) R esultant Trigger output .
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F ig . 2-6. (Α) Signal input to trigger ; shaded area represents hysteresis
set above noise pulses ; (Β) Trigger output with LEVEL/SLOPE con-
trol set in negative-slope region.

The internal gate circ u its derive gate times from α one
megahertz reference frequency signal to make frequency
measurements . The gate times thus derived are selected by
the 1 ms, 10 ms, 100 ms, 1 s, and 10 s pushbuttons. The
measurement i nterval selected determines the measurement
range and resolution . These pushbuttons also automatically
select the measurement un its and decimal position in the
display. Table 2-2 gives the frequency range and resolution
for each time interval, and shows the d is play decimal p osi-
tion and measurement units.

Generally, use the shorter measu rement i ntervals for
h ig h -frequency, low-resolution measu rements and the longer
interv als for measurements requ iring high resolution .

Totalizing, or cou nti ng α number of events, is accom-
p lished by counting during α time selected by the
MANUAL GATE ON/OFF pushbuttons . The gate time is
started by pressing the MANU AL GATE ON pushbutton,
and stopped by pressing the OFF bu tton . The manual mode
is generally used to count α number of events for α rela-
tively long, ind efinite time . The 7D14 can be set to display

Operating Instructions-7D14

the total count at the end of the gate time or to d isplay
each count as it is made. Also, the 7D14 can add th e counts
made during successive gate times. ( For further i nforma-
tion, see Totalize under Measurement Modes .)

An external gating signal can be used to control the gate
time or measurement interval . The gating signal is con-
nected to the ΕΧΤ GATE con nector and is selected by
pressing the MANUAL GATE O FF pushbutton . See the
Specification section for external gate signal req uirements .

REF FREQ/CH Β controls . The ΙΝΤ 1 MH z pushbutton
selects the internal crystal oscillator for use as α reference
signal for frequency measurements . The one megahertz
signal is available at the front-panel ΕΧΤ IN/MONITOR
connector when the ΙΝΤ 1 MHz button is pressed in .

When greater accuracy is required than is provided by
noise. Fig. 2-5Α shows the signal with the hysteresis moved

	

the internal crystal oscillator, α one megahertz external
above the noise with the corrected trigger output shown in

	

timing

	

standard	can

	

be

	

connected	to

	

the

	

ΕΧΤ

	

IN/
Β . Fig . 2-6Α and Β shows the same waveforms as in Fig.

	

MONITOR connector. P ressing the ΕΧΤ IN pushbutton
2-5, only with the LEVEL/S LOPE control set in the nega-

	

selects the signal connected to the ΕΧΤ IN connector.
tive slope region . Note that the trigger pulse shown in Fig.
2-6Β goes positive when th e signal input goes negative .

The ΕΧΤ IN connector and pushbutton are also used for
mak ing ratio measurements . The 7D14 will compare the

Measurement Interval Controls . The MEASUREMENT

	

freq uency of the signal connected to the ΕΧΤ IN connector
I NTERVAL switch selects the time interval (also called gate

	

to the frequency of the Channel Α signal . ( For further
time) during which the 7D14 counts . The source of the

	

information, see R atio Measurements under Measurement
pulses wh ich control the time interval determines the

	

Modes.)
measurement mode.

Display Time Controls . The DISPLAY TIME control is
used to set the length of time α measurement is d isp layed
before the next measurement is started. The display time
can be varied from at least 0.1 second to five seconds or
longer .

The φ (infinite) detent position of the DISPLAY TIME
control sets the 7D14 to d isplay the last measu rement
ind efinitely, or until reset by the RESET pushb utton or an
external signal .

The d is playtimecircuit is locked to the 1 ms through 10s
ME ASUREMENT I NTERVAL pushbuttons so th at the total
display time is the sum of the DISPLAY TIME control set-
ting and the measurement interval selected .

When used with manual gate operation, the DISPLAY
TIME control determines when to totalize the counts made
during separate gate intervals (for further information, see
Totalize under Measurement Modes) .
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MEASUREMENT MODES

	

Connect the external signal to the REF FREQ/CH Β
ΕΧΤ IN connector and press the ΕΧΤ IN pushbutton . The

Introduction

	

function of the MEASUREMEN T I NTERVAL 1 ms- 10 s
pushbuttons is the same as when using the internal time-

The 7D14 has three primary measurement modes: fre-

	

base oscillator .
q uency, ratio, and totalize (number of events). The
following d iscussion gives general information about each
mode and instructions on mak ing the measurements .

	

Ratio Measurements

F requency Measurements

The 7D14 provides direct measu rement of the average
frequency of signals up to 525 MHz. The input to the
counting circu its is selected by the I NPUT SEN S/Ρ-Ρ
VO LTS control from either the signal connected to the CH
Α I NPUT con nector or the internal trigger pickoff signal
from th e Ind icator Oscillosco pe trigger circuits . (T R IG
SOURCE ; see Counting α Disp layed Signal) .

The 7D14 cou nts the input pulses over an i nterval
selecte d by the MEASUREMEN T I NTERVAL 1 ms
t h rough 10 s pushbuttons . The measurement i nterval
selected determines the measurement range and resolution .
These pushbuttons also automatically select the measure-
ment u nits and decimal point position in the display. Table
2-2 gives the frequency range and resolution for each time
interval and shows the display decimal point position and
measurement units.

Generally, use the shorter measurement intervals for
hig h-frequency, low-resolution measurements and the
longer intervals for measurements requiring high resolution.

1 ms

	

MHz

	

1 kHz

	

525.000 MHz
10 ms

	

MHz

	

100 Hz

	

525.0000 MH z
100 ms

	

MHz

	

10 Hz

	

525.00000 MH z
1 s

	

kHz

	

1 Hz

	

99999.999 kHz'
lo s

	

kHz

	

0.1 Hz

	

9999.9999 kHz'

R atio measurements compare the freq uencies of two
signals . Normally, the higher freq uency signal is app lied to
Channel Α (via CH Α I NPUT connector or internal T R IG
SOUR CE) and the lower frequency signal is app lied to
Channel Β (via ΕΧΤ IN con nector with the REF FREQ/CH
Β ΕΧΤ IN pushbutton pressed) . The MEASUREMENT
I NTERVAL 1 ms through 10s pushbuttons select the
counting time as derived from the signal app lied to Channel
Β . The 7D14 then counts the pulses derived from the
Channel Α signal during α time interval estab lished by the
Channel Β signal .

The d is play ratio measurement is eq ual to :

Frequency Channel Α Χ 106 Χ

	

MEASUREMENT
Frequency Chan nel Β

	

I NTERVAL

whose denominator is known to be 1 . Thus, α ratio of
30.000:1 will be displayed as 30.000 . The decimal point in
α ratio measurement display is correctly positioned only
when using the 1 ms, 10 ms, or 100 ms MEAS UREMENT
I NTERVAL push buttons. Readings obtained when the 1 s
or 10 s b uttons are pressed must be multiplied by 1 G-3 to
correct the decimal position.

R atio measurements are dimensionless (i .e ., no measure-

Greater Accuracy. For greater accu racy and/or stability

	

ment units) ; however, the MH z or kH z legend will remain

when measuring frequency, an external 1 MHz crystal signal

	

displayed .

can be substituted for the internal time-base oscillator . The
external signal must have greater accuracy than the internal

	

Totalize (Count Number of Events)
oscillator (see Specification section) and have α minimum
amplitude of 0 .8 volt peak-to-peak.

	

Introduction. The 71314 will

	

count the number of
pulses applied to Ch annel Α (via the CH Α I NPUT connec-
tor or TRIG SO URCE) up to 99,999,999 pulses at α rate

TABLE 2-2

	

not to exceed 525 megah ertz . The pulses will be counted

MEASUREMENT I NTERVAL DATA

	

during α time i nterval (gate time) determined either by the
MANUAL GATE ON/OFF pushbuttons or by α gating
signal connected to the ΕΧΤ GATE input connector. Over-

MEASUREMENT

	

MAXIMUM

	

ranging (count exceeding 99,999,999) is indicated by α
INTERVAL

	

UNITS

	

RESOLUTION

	

FREQUENCY

	

"greater than" symbol (>) preceding the d igital readout.

Display Storage Modes . Two modes of displaying the
count can be selected when using MANUAL or ΕΧΤ GATE
operation. These modes are selected by the Man Gate Stor-
age switch .

W ith the Man Gate Storage switch ON, the total count' If the maximum frequency is exceeded, α "greater than" symbol
(>) will precede the readout display .

	

is

	

d is played	at

	

the

	

end

	

of

	

the

	

gate

	

or

	

count interval .



In the storage OFF mode, each count is displayed as it
occurs ; thus, the display always ind icates the total count at
that time . This mode is normally used with MANUAL
GATE operation when cou nting α number of events over α
relatively long, indefinite time . Α typical app lication would
be counting items passing α transducer on an assembly line.

Display Time . In the usual application (M ANUAL
GATE operation only), in wh ich pulses are counted over
one interval only, the DISPLAY TIME control functions in
its usual manner; i .e ., the d isplay will be reset to zero after
the d isplay time has elapsed . However, if it is desired to add
one interval to the next (totalize the count), the DISPLAY
TIME control shou ld be set to φ. The same effect will be
obtained whenever another gate interval is initiated before
the d isplay time has elapsed .

In ΕΧΤ GATE applications, where the gate times are
repetitious, the external gating signal is lock ed to the dis-
play timer circuitry. Thus, after one measurement has been
taken , another gate interval will not be initiated until the
comp letion of either the d isp lay time or the gate "off"
time, wh ichever is longer. In this way, one interval is not
added to another .

1 . Set the internal MAN GATE STORAGE switch for
the desired mode. (The OFF position is usually used for
long gate intervals.)

2. I nstall the 7D14 in any available plug-i n com part-
ment of the Tektronix 7000-series oscilloscope.

5 . Connect the input signal to the CH Α I NPUT
connector.
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Th is is the mod e normally used for ΕΧΤ GATE applications

	

6. Set the I NPUT SENS/Ρ-Ρ VO LTS, CO UPLI N G, BW,
when cou nting α number of events within short, repetitious

	

and TRIGGER

	

LEVEL/SLOPE controls as necessary to
gate times. The advantage of using the storage ON mode is

	

obtain α steady count .
that no display flicker is observed d uring the count cycle.
The last measurement taken remains displayed until the
next measurement has been completed and is ready to be

	

7. Set the DISPLAY TIME control to φ (fully clock-
displayed . Th is is the same mode used when mak ing fre-

	

wise) .
quency measurements with the gate time determined by the
1 ms through 10 s pushbuttons.

8. Depress the MANUAL GATE ON pushbutton and
the counter will start counting . If necessary, press the
RESET pushbu tton so that the cou nt will start from zero .

9 . To terminate the cou nt, depress the OFF button.

Using the Extern al Gate . To make α count measurement
using an external gating signal, proceed as follows:

1 . Set the internal Man Gate Storage switch for the d e-
sired mode . (The ON position is usually used for short gate
intervals.)

2. Install the 7D14 in any available p lug-in compartment
of α Tektronix 7000-series oscilloscope.

3. Turn the oscilloscope power on . Allow about 20 min-
utes warmup.

4. Advance the oscilloscope Readout control to obtain α
usable readout display.

Using the MANUAL GATE . To make α cou nt measu re-

	

5. Connect th e input signal to the CH Α I NPUT
ment using the MANUAL GATE ON/OFF pushbuttons,

	

connector.
proceed as follows:

6. Connect the external gating signal to the ΕΧΤ GATE
input connector th rough the BSM to BN C male adapter
(supplied accessory) . The external gating signal must meet
th e input requirements as given in Section 1 of th is manual .

7. Set the 7D14 TRIGGER controls as necessary to
obtain α steady count.

3. Tu rn the oscilloscope power on . Allow about 20
minutes warmup.

	

The external gate function can be used i n conjunction
with α delayed sweep to count the quantity of pulses with in
α burst . The 7D14 external gate input is driven by the
delayed-sweep gate output to count the number of pulses

4. Advance the oscilloscope Readout control to obtain α

	

within the delayed-sweep time (intensified zone) . To useu sab le readout disp lay.

	

this function, proceed as follows:

1 . Set the internal Man Gate Storage switch for the d e-
sired mode. (The ON position is usually used for sh ort gate
intervals.)
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signal is routed to the 7D14 from the amp lifier unit trigger
pickoff th rough the oscilloscope trigger source selection

10

	

τ

	

e

	

circuitry . Th is necessitates operating the 7D14 in one of the
horizontal compartments of an oscilloscope wh ich can
accommodate four plug-in units.

The I NPUT SENS/Ρ-Ρ VOLTS switch selects the signal
from the am p lifier unit when it is set to TR IG SOURCE.
The Trigger Source switch for the horizontal com partment
containing the 7D14 must be set to select the vertical com-
partment originating the signal to be counted . In addition,
dual-trace amp lifier units contain further trigger source
selection . This must be set to select the correct channel .

F ig . 2-7 . Counting the number of pulses withi n α burst.

2. Install the 71314 in α vertical plug-in com partment.

3. Connect the in put signal to the CH Α I NPUT and
am p lifier unit input connectors via α BN C Τ connector and
short BNC cable.

4. Connect the delayed gate output to th e ΕΧΤ GATE
connector through α BSM to BN C male adapter (supp lied
accessory) .

5. P ress the MA NUAL GATE OFF pushbutton .

	

Trigger Indicator

6. Turn the oscilloscope power on . Allow about 20 min-
utes warmup .

7. Advance the oscilloscope R eadout and Intensity con-
trols as necessary to obtain α usable d isplay.

8. Set the delaying time-base unit Time/Div control to
view several cycles of th e input-signal waveform as shown in
Fig. 2-7.

9. Set the delaying time-base unit Delay Time Mult and
the delayed time-base Variable Time/Div controls to inten-
sify the pulses to be counted (see Fig. 2-7) .

10 . Set the 7D14 TRIGGER controls as necessary to
obtain α steady count.

2-10
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Signals selected in the TR IG SOURCE position are AC
cou p led wh ic h limits the low-frequency response . The h igh-
frequency respo n se is limited by the bandwidth of the
amp lifier unit being used .

This mode of operation is more convenient for simul-
taneous' measurements than using separate probes for
counter and oscilloscope . Also, one signal connection places
less load on the circuit under test than if separate probes
were used . An added advantage is being ab le to use the
amp lifier unit to am p lify signals whose amplitud e would
otherwise be insufficient to trigger the 7D14 .

The output of the 7D14 trigger circuit can be displayed
on the CRT, along with the signal being counted . The 7D14
controls can then be ad justed while observing the CRT dis-
play for triggeri ng at the desired poi nt on the waveform .

To use th is mode of operation, the 7D14 must be
operated in α vertical plug. i n compartment. The signal to be
measured is connected to the CH Α I NPUT connector and
to the input of the other vertical unit using α Τ connector .
The two waveforms can then be d isplayed by setting the
oscilloscope Vertical Mode to Alt or Chop .

The "Trigger Ind icator" is α rectangular waveform dis-
play with α nominal amplitude of 0.2 d ivision peak -to-peak .
Proper triggering is indicated when the "Trigger hnd icator"
waveform matches th e signal waveform frequency and duty
cycle as sh own in Fig. 2-8.

The Trigger Indicator d isp lay vertical position in set to

Counting α Displayed Signal

	

the CRT center at the factory. However, the d isplay εαη be
positioned for the convenience of the operator with the

Th is mode of operation enables simultaneous counting

	

internal Disp lay Pos ad justment R866 (see Fig. 2-2) . To
and C RT display of α signal . The CRT display is obtained in

	

make th is ad justment, use the following procedure:
the usual manner ; i .e ., the signal is con nected to an amp li-
fier unit in α vertical plug-in compartment and α time-base

	

1 . R emove the Indicator Oscilloscope left cover and the
unit in α horizontal compartment provides the sweep . The

	

71314 left side sh iel d .



4 . Set the Indicator Oscilloscope Vertical Mode switch
lilt 111111

	

to Chop .

. .. . . .. . . ..1
. . . .

	

..
... ...

ΚΗΙ
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3 . Connect the input signal to the 7D14 CH Α I NPUT
and amplifier unit Input connectors using α BN C Τ con-
nector and short BNC cable .

5 . Ad just the Disp lay Pos ad justment R866 to position
the Trigger Indicator display as desire d .

Ι

	

At higher frequencies, care should be taken that the
delays to the vertical p lates of the CRT match reasonably

F ig . 2-8 . Upper trace : Trigger Indicator waveform ; lower trace : input

	

well. If these delays are not the same, the presentation will
sig nal waveform .

	

not be α correct indication of the triggering point . Α delay
cable between the CH Α INPUT connector and the Τ con-

2 . Install the 7D14 in the Indicator Oscilloscope left

	

nector can be used to ad j ust the delay d ifference between
vertical plug-in compartment .

	

the 7D14 and the amplifier unit .



SECTION 3
CIRCUIT DESCRIPTION

Change information, if any, affecting this section will be foundat the rear of this manual.

Introduction

	

BLOCK DIAGRAM

Th is section of the manual contains α descri ption of the
circuitry used in the 7D14 Digital Counter Plug-in . The
d escri ption starts with α block diagram . Following the
block d iagram description is α discussion of the control
signals generated with in the instrument . After the control
signals discussion is α more detailed circuit descri ption,
particularly for circuits unique to th is instrument . If more
information is desired on commonly used circuits, refer to
the following textbooks :

Jacob Millman and H erbert Taub, " Pulse, Digital, and
Switch ing Waveforms", McGraw-H ill, New York , 1965 .

Tektronix Circuit Concepts Book (order from your local
Tektronix F ield Office or representative) :

Digital Concepts, Tek tronix Part No . 062-1030-00 .

F ollowing the detailed circu it d escri ption is α brief dis-
cussion of the readout system used in Tektronix 7000-series
Oscilloscopes . If more informatio n is desired on the readout
system, refer to the i nstruction manual for the oscilloscope .

Logic F undamentals

Signal lines in this instrument are named to i nd icate the
state at wh ich their particu lar function is performed . For
example, the line labeled "RES ET" means that the affected
circuit( ) is reset when th is line is HI ; the line labeled "DCU
RES ET" . (DCU RESET - NOT) means that the affected
circuits are reset when th is line is LO .

Digital logic tech niques are used to perform many
functions within th is instrument . The functio n and opera-
tion of th e logic circuits are d escribed using logic sym-
bology and terminology . For further i n formation, see Logic
Fundamentals i n Section 3 of the oscillosco pe instruction
manual .

7D14

The following discussion is provided to ai d in under-
standing the overall concept of th e 71314 before the ind i-
vid ual circuits are discussed in detail . Α basic block diagram
of the 71314 is shown in F ig . 3-1 . Α more detailed block
diagram is given in th e Diagrams section . Only the basic
interconnections between the individ ual blocks are shown
on the block diagram . Each b loc k represents α ma j or circuit
with in the i n strument . The number on each block refers to
the sch ematic on w h ich the complete circuit is found .

Signals to be counted are applied to th e C hannel Α Sig-
nal Conditioning circuit via either th e CH Α INPUT connec-
tor or the oscilloscope trigger p ickoff circuitry . The
C hannel Α Signal Conditioning circuit selects and cond i-
tions the in put signal to generate α uniform trigger output
(Clock ) . The Clock output is switched on and off by the
GATE signal from the Time Base and Control circuit to
d rive the F irst Decade Counter . Also, an output from the
Trigger Generator (prior to the gated stage) is provided to
the oscillosco pe vertical system to be disp layed on the
C RT.

The F irst Decade Counter circuit is the 100 decade or
units counter of the 7D14 . Th is circu it counts the Channel
Α Signal Cond ition i ng circuit Clock output, and provides α
units-count, binary-coded -d ecimal ( BCD) output to the
Counter and R eadout E ncoding circuit . At the tenth Clock
input, the F irst Decade Counter circuit provides α CA RRY
output to the Counter and Readout E ncoding circuit .

The Counter circuit counts the CARRY output from the
F irst Decade Counter, and translates the count to α BCD
form . This BCD d ata, along with the BCD output from the
F irst Decade Counter, is stored in the Storage Registers .
Upon command of the Time Base a nd Co ntrol circuit DIS-
PLAY output, the stored BCD data is transferred to the
Readout Encod ing circuit .

NOTE

	

The R eadout Encodi ng circuit sequences the BCD data
to encode data so the oscilloscope readout system can d is

Α// references to direction of current in this manual

	

play α d igital readout of the count . The sequencing is deter-
are in terms of conventional current; i.e ., from plus to

	

mi n ed by the time-slot inputs from the oscilloscope readout
minus.

	

system to ensure proper placement of each digit in the
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GATE

F I RST
DECAD E
COUNTER

υ
ο

t

The Time B ase and Control circuit provides logic level
outputs to the other 7D14 circuits to determine when the
counter is allowed to count, wh en the readout d is p lay is
u pd ated , and when the counter is reset . These output sig-
nals are d escribe d under Control Signals i n this section .

COUN TER

TIME-BASE pISPLAYAND
CONTROL

F ig . 3-1 . 713114 basic b lock diagram .

TRIG IN

TR IGG ER
DISPLAY
SIGNA L Ι OSCILLOSCOPE

INTERFACE
Readout CONNECTOREncod ing

READOUT

	

Outputs
ENCODING

Time-Slot
Inputs

readout d isplay . This circuit also encodes th e readout sys-

	

in understand ing the signals as they are u sed in the other
tem to display app ropriate measurement units, decimal

	

circuits .
position, and over-range indication .

The Time Base and Control circ uit outputs are the
GAT E , DISPLAY, and DCU RESET . These output logic
levels are represented in F ig . 3-2 . F ig . 3-2 also shows the
time-relatio nsh i p that exists between the outputs in the
usual operating modes .

GATE.The GATE output ind icates when the counter is

Control Signals

	

allowed to count . Wh en th is outpu t level is HI (Τ 1 to Τ2),
the GATE is "on"; and the counter coun ts the in put signal .

The 7D14 counts pulses and encodes the oscilloscope

	

Th e front- pan el GATE i ndicator lamp is on during the
read out system to display the resultant cou nt . The total

	

GATE "on" time . The GATE "on" time is determined by
cou nt is equal to the pulse rate multiplied by the time the

	

the MEASUREMENT I NTERVAL switch setting (see Sec-
counter is allowed to count .

	

tion 2) .

The signals which determine when the counter is allowed	DIS PLAY .This output ind icates when th e readout dis-
to count, w hen the readout d isplay is u pdated, and when

	

play is to be u pd ated . Wh en this output level is LO, the
the counter is reset are generated in the Time Base and

	

measurement made by the counter is transferred to the
Control circuit . The generation and the time-relationsh ip	readou t d isplay . For most operating modes, DISPLAY is
between these signals are determined by the settings of the

	

generated at the end of the GAT E "on" time (Τ2) .
MEASUREMENT INT ERVAL, DISPLAY TIME, REF
FRED/C H Β , and Manual Gate Storage controls . These con -
trol settings, in conjunction with external signals (when
used), determine the 7D14 measurement mode . T he

	

DCU RESET.Th is output ind icates when the counter is
function of the 7D14 controls and connectors is described	to be reset to zero . When th is output level is LO, the
in Section 2 . Α com plete d escription of the Time B ase and	counteris reset to zero . DCU RE SET is generated at Τ4, at
Control circu it is given later in this section . Th e followi ng

	

α time after Τ2 as determi ned by the DISPLAY TIME con-
brief d escription of these control signals is provided to aid	trol.



General

GATE

DISPLAY

DCU RESET

ΤΟ Τ 1

	

Τ2 Τ 3

	

Τ4 Τ 5
Ι

	

Ι

	

ΙΙ

	

ΙΙ
Ι

	

Ι

	

Ι Ι

	

Ι Ι
Ι

	

Ι

	

ΙΙ

Ι Π Ι

	

ΙΙ

DISPLAY TIME

Fig . 3-2 . Time Base and Control circuit control sig nal outputs .

Circuit Description-7D14

D ETAI LED CI RCUIT D ESCR I PTION

	

signal is connected d irectly from the CH Α INPU T connec-
CHANNEL Α SIGNA L CONDITION I NG

	

for to the I nput Sensitivity relays .

Α d etailed block d iagram of th e C hannel Α Signal Cond i-

	

INPUT S ΕΝ$ Switch
tioning circuit is shown in F ig . 3-3 . The phase relationsh i p
between the input signal and the Clock output can be

	

Signals to be counted are applie d to the minus input of

selected by the S LOPE control to be in phase or out of

	

the I nput Amplifier through the CH Α INPUT co nnector,
phase with one anoth er . When the S LOPE control is set in	In put Coupling R elay, and the Input Sensitivity relays ; or,

the positive-slo pe region, the input signal is in phase with	to the p lus input through the Interface Connector (oscillo-

the Clock output signal . Α schematic of this circuit is

	

scope trigger pickoff signal) and the Trigger Source Amp li-

shown on Diagram 1 in the Diagrams section .

	

fier stage . I NPUT S ENS switch S10 selects the signal input
and sets the attenuation ratio/in put im pedance for signals
connected to the CH Α I NPUT connector .

Direct coupling is used between stages throughout the
Channel Α Signal Cond itioning circuit (exce pt the Trigger
Source Am plifier) . F eedback from the output of the Trig-

	

Switch ing of the CH Α I NPUT signal is accom plished by

ger Generator to the minus (-) i n put of the I nput Amp li-

	

means of relays, Κ 101-Κ 103-Κ 106, actuated by S10 . When
fier th rough the Feed back Am plifier stabilizes the DC levels

	

S10 is set to T R IG SOUR CE , +15 volts is applied to the
of the stages with in the feedback loop . Thu s, drift due to

	

Trigger Source Am plifier to turn it on . At the same time,

tem perature offsets and/or bandwidth switch i ng is mini-

	

the switch ing relays d isconnect the CH Α I NPUT signal

mized . An internal Zero ad justment sets the voltage level at

	

from the Input Amplifier .

the p lus in put of the Input Am plifier to ad just the q uies-
cent DC levels of all stages with in the feedback loop . The

	

When S10 is set to th e 100 mV sensitivity setting (50 Ωtriggering LEVEL control sets the current into the summing

	

or 1 ΜΩ ), relays Κ 101 and Κ 103 connect the C H Α I NPUTpoint at the minus input of the Input Amplifier to provide
α front-panel ad justment of the Trigger Amplifier output

	

sign αΙ from th e Input Cou pling Relay to the Input Ampli-

level .

	

fier . R esistor R 112 establis hes α one-megohm input
impedance in th e 1 ΜΩ position of the I NPUT SENS
s ω i t c h .

	

Α

	

η e t ω ο r k

	

ε ο η s i s t i η g

	

ο f

CO UPL ING Switch

	

13107-13108-LR 108-11109-13110 is switch ed in by relay
Κ 106 in the 50 Ω positions to provid e α 50-ohm input

Signals applied to the CH Α INPUT connector can be

	

imped ance .
AC-coup led or DC-coup le d to the In put Amplifier . The in-
put coupling relay, Κ 100, is actuated by COUPL I NG switch
S5 . When th e AC bu tton is pressed, Κ 100 is actuated to

	

13101-13102-R103-R104-13105 form α 10X-100X
pass th e signal through C1 to th e Input Sensitivity relays .

	

attenuator network . C101-C102-C103-C105 com pensate
When the DC button is pressed,

	

K100 is not actuated . The

	

this attenuator network for h igh -freq uency signals . F or S10
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settings of 1 V, the signal is applied to the junction of R 103

	

b utton

	

is

	

in,

	

the

	

voltage

	

level

	

at

	

the

	

junction

	

of
and R104 through relay K103S1 ; the output is taken from

	

R 121-R126-R127-R128 is determined by R 125, Preset .
the junction of R 104-R 105 through relay K103S2. For the

	

R125 ad justs the current into the summing point through
S10 setting of 10 V (1 ΜΩ οηΙγ~, the signal is ap p lied to

	

R 128-R117-R113 to balance the Trigger Amplifieroutputs
the junction of R 101-R102 through relay K101S1 ; the out-

	

for α zero-volt difference . When the VAR button is in, the
put is taken from the junction of R 104-R105 through relay

	

voltage set by R22 (LEVEL) is connected to the junction
K103S2. R101 re-establishes the 1 ΜΩ input impedance

	

of R121-R126-R127-R128 through R121 to provide front-
when S10 is set to the 10 V position .

	

panel adjustment of the triggering point .

Trigger Source Amplifier

The Trigger Source Amp lifier amplifies oscilloscope
trigger pickoff signals from the Interface Connector in the
TRIG SOURCE position of the INPUT SENS switch, and
a pplies the signal to the Input Amplifier through
C222-C223 . Since the output of the Trigger Source Amp li-
fier is applied to the plus input of the Input Amplifier, the
trigger pickoff - Trig In signal is am p lified by this stage.
This maintains the same phase relationship to the Clock
output as α signal applied to the CH Α INPUT connector.

R esistor R212 establishes the input resistance for this
stage. Also, R 212, in conjunction with R871, provides α
load for the oscilloscope trigger pickoff circuitry . The input
signal is coupled through C212-R214 to the base of Q216 .
C212 blocks the DC component of the trigger pickoff sig-
nal; otherwise, the DC level of the signal will be affected by
the vertical unit position control(s) .

Input Amplifier

The Input Amplifier stage consists of Q130Α-B, Q132,
and Q232 . This stage is α wide-bandwidth operational
amplifier that converts the single-end ed input signal to α
d ifferential (push-pull) signal to drive the Bandwidth Selec-
tion stage . The minus input of the operational amplifier is
the gate of Q130A, and the plus input is the gate of Q130B .

Bandwidth Selection

The Bandwi d th Selection stage consists of five-
megahertz (MHz) amplifier Q136-Q236,525-MHz amplifier
Q141-Q241, and associated components . The BW switch,
S8, selects the bandwidth by provid ing an emitter ground
return for one of the two bandpass am p lifiers . Diode
clamps, CR135-CR136 and C R235-CR236, protect the
transistors from damage due to excessive in put voltage.

The bandwidth of transistor-pair Q136-Q236 is limited
to about five MHz by inductors 1_134-1_135-1_138 and
L234-L235-L238 . When the BW switch 5 MHz button is in,
emitter resistors R 135 and R235 are returned to ground
through R138 to enable Q136-Q236. When the 525 MHz
button is in, the ground return for Q136-Q236 is discon-
nected ; +15 volts through R137 to R 135-R235 ensures
cutoff of Q136-Q236.

The bandwidth of transistor-pair Q141-Q241 exceeds
525 MHz. When the 525 MHz button is in, emitter resistors
R 140-R240 are returned to ground through R238 to enable
Q141-Q241 . When the 5 MHz button is in, this ground
return is disconnected ; +15 volts through R237 to
R140-R240 ensures cutoff of Q141-Q241 .

Trigger Amplifier

Circuit Description-7D14

The Trigger Amplifier stage consists of emitter coupled
pair Q147-Q247, and associated components . This stage
p rovides amplification for the differential signal from the
Bandwidth Selection stage to drive the Trigger Generator.

The minus input is the summing point for input signals
(from the CH Α I NPUT connector), the triggering LEVEL
(or Preset) control current, and negative-feedback signals .
CR114-CR115-CR116-CR117 form α d iode clamp network
to protect the input components from d amage due to
excessive input voltages . These d iodes will conduct only if
the voltage at the summing point exceeds about ±1 .2 volts.

The Trigger Generator consists of Q152, Q252, Q154,
Q254, and associated components . This stage shapes the

Negative feedback from the output of the InputAmp li-

	

output signal from the Trigger Am p lifier to provide α trig-
f i e r

	

through

	

C 1 3 2 - R 1 13,

	

and

	

through

	

ger pulse with α fast leading edge to the Slope Switching
L134-C119-R119-R117-R113 to the minus input

	

stage.
compensates the h igh-freq uency response of this stage.
C132 provides high-frequency compensation .

Q152 and Q252 are emitter-coupled current switches .
E mitter-followers Q154 and Q254 feed the output signals

The sum of the currents into the minus input summing

	

back to the opposite inputs . The d ifferential signal at the
point sets the Trigger Amp lifier output DC level as deter-

	

collectors of Q154 and Q254 is app lied to the F eedback
mined by PRESET-VAR switch S20. When the PRESET

	

Amplifier stage .

Trigger Generator
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Feedback Amplifier

	

lishes α low-impedance, -2.5-volt reference level at the
cat h ode of tunnel-diode C R 174 . Decou pling is provided by

The Feedback Am plifier converts the Trigger Generator

	

ς 176 .
differential output to α single-ended signal to provide nega-
tive feedb ack to the In put Am plifier . Th is stage consists of
an integrated -circuit (IC) operational amplifier U 161 . Feed-

	

Sig nal

	

switching

	

is

	

accomplished	by

	

connecting

	

the
back from the output of U 161 at pin 6 is connected to the

	

signal at the collector of Q270 th roug h either Q278 or
minus input th roug h R 161 .

	

Q275 as determined by the state of tunnel-diode C R174 .
Tunnel-diod e CR174 must be in its h ig h state for Q275 to
be forward biased , and in its low state for Q278 to be

Slo pe Switching

	

forward b iased .
T he Slope Switch ing stage connects the Trigger Genera-

tor differential output to the Gate and Trigger Ind icator
Pickoff in puts . Slo pe switch ing is accomplis hed by means
of relays Κ 152-Κ252 (in con ju nction with Q259), as deter-
mined by the PRESET-VA R and SLOPE switches .

When the PRESET button is in, positive (+) slope trig-
gering is selected, regard less of the LEVEL S LOPE control
setting . T his sets the relays to connect the Trigger Gen-
erator + and - outputs to th e Gate + and - inputs
respectively (i .e ., in phase) .

When the V AR button is i n , the trigger slo pe is d eter-
mi ned by the SLO PE switch setting . I n that SLOPE switch
position, the circuit operation is the same as describe d for
PRESET. When th e S LOPE switch is set to -, +15 volts
applied to Κ252 and to the base of Q259 reverses the state
of the relays ; this reverses the phase of the signal co nn ec-
tion to the Gate .

Trigger Indicator Pickoff

The Trigger Indicator P ickoff stage consists of Q855 and
Q859 . Th is stage provides an an alog signal output to the
oscilloscope through the Interface Connector to d is play the
Trigger Generator output on the C RT . Α Trig Out signal is
also provided to trigger α time-base unit . R866, Display Posi-
tio n ing, adj usts the output voltage levels to set the vertical
position of the CRT d isplay .

Gate

The Gate stage consists of input emitter-coup le d pair
Q170-Q270, output emitter-couple d pair Q180-Q280, sig-
nal switches Q275-Q278, ~nd tunnel-d iode C R174 . This
stage connects the d ifferential signal at its inputs to the
B inary Driver stage on command of the com plementary
GATE and GATE inputs .

Tunnel-diod e C R174 is switched into its h igh state wh en
GATE is HI with respect to GATE (GATE "on") and Q170
is forward biased . When tunnel-d iod e C R174 is in its high
state, Q275 is forward biased to co n nect the Q270-collector
signal to th e b ase of Q280 . Q180-Q280 act as α para ph ase
amplifier to provide α d ifferential-curre nt output to the
B inary Driver th rough Τ 183 .

When GATE is HI with respect to GATE (GATE "off"),
C R174 is switched back to its low state, regardless of the
state of Q170 . The low state of C R 174 forward biases
Q278 and reverse biases Q275 . Th is connects the Q270-
collector signal to the low-impedance, -7 .5-volt reference-
level point to turn off the Gate stage .

B inary Driver

Q190-Q290 amplify the d ifferential-current input from
the Gate to the current level necessary to provide
α Clock output to th e B inary Counter ( First Decade
Counter circuit) . Diod e-connected Q288 provides α
tem perature-com pensated voltage level at the bases of
Q190-Q290 and Q188 . Q188 acts as α constant-current
source to supply the emitter current for Q190-Q290 .

General

FIRST DECADE COUNTER

Α detailed block d iagram of the F irst Decad e Counter
circuit is shown in F ig . 3-4 . An in put/output tab le for the
First Decade Counter circuit is shown in F ig . 3-5 . Α
schematic of th is circu it is shown on Diagram 2 in the
Diagrams sectio n .

The Binary Counter Voltage Regulator provides two
temperature-compensated operating voltages to the B inary
Counter integrated circ u it . These output voltages are
derived from the oscilloscope -15-Volt power supply .

The + and - inputs to this stage are the bases of Q170
and Q270 respectively . Reference zener diode VR 178
establishes α low-impedance, -7.5-volt reference level at the

	

The B inary Counter stage cou nts the Clock inp ut, and
base of Q180 . Decoupling for the -7 .5-volt reference level

	

provides α bi nary-coded output . The Bi nary Counter output
is provided by C178 . Reference zener diode VR 176 estab-

	

provid es the 20 bit of the BCD output to th e 100 Storage
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Ι
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(2353
Q356 RESETQ359

Q362-Q364
Q374-Q376
Q382-Q384
Q390-Q392
0400-0402

QUINARY
( RING)

COUN TER

_0-1
2-3

_4-5
_6-7
8-9

BCD
ENCODER
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Fig . 3-4. First Decade Coun ter circ u it detailed bloc k diagram .
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~~23

CARRY
TO

10' DECADE
COUN TER

10° BCD
TO 10°

STORAG E
REGISTER

. Input

	

OUTPUTS

	

level outp ut li ne indicates α Quinary Cou nt of 0-1, 2-3, 4-5,
Clock

	

Βinary-Coed-Decί m α 1

	

CARRY

	

6-7,

	

or

	

8-9 . The BCD

	

E ncoder translates the Quinary
Count

	

20	21

	

22

	

23

	

Counter output to encode the 2 1 , 2 2 , and 23 bits of the
ο

	

LO

	

LO

	

LO

	

LO

	

LO

	

BCD output .
1 Hl LO LO LO LO
2 LO HI LO LO LO
3

	

Hl

	

HI

	

LO

	

LO

	

LO

	

The Carry Comparator detects the tenth Clock input to
4 LO LO Hl LO LO the First Decad e Counter circuit to p rovide the CARRY
5

	

HI

	

LO

	

HI

	

LO

	

Hl

	

output (α HI to LO level transition ; see F ig . 3-5) .6 LO Hl HI LO Hl
7 Hl HI HI LO HI
8

	

LO

	

LO

	

LO

	

Hl

	

HI

	

The Reset Driver provides the HI level RES ET and
9

	

HI

	

LO

	

LO

	

Hl

	

Hl

	

C LEAR outputs on command of the DCU RES ET input
10

	

LO

	

LO

	

LO

	

LO

	

LO

	

from the Time Base and Control circuit . These outputs
reset the B inary and Qui nary Counter stages to the zero-

F ig. 3-5 . Input/outpu t table for First Decade Coun ter circuit .

	

cou nt state .

Register (Counter and R ead out Encod ing circuit) th rough
Binary Counter Voltage Regulator

Q339 . Also, the Bin ary Counter outpu t d rives the Quinary

	

Negative 15 volts from the oscilloscope power supp ly is
Counter through the Quinary Driver stage .

	

app lied to series R egulator Q317 to provide α -8.5-volt
output . U305A and U 305 B (U305 is α five-transistor array
IC) are connected as α comparator . Reference voltage for

TheQuinaryDriver shapes theBinary Counter output to

	

t h e

	

comp arator

	

is

	

provided

	

by

	

νοΙ t α 9edivider
provid e α more con stant-amplitud e output to d rive the

	

R 300-13301-13302, which sets the base of U305 B at about
Quinary Counter . The Quinary Cou nter (divide-by-five

	

-8.5 volts . The com parator output sets the base level of
cou nter) counts the Binary Count, and provides α Hl level

	

Series Regulator Q317 through emitter-followers U305D-
οη one of five output lines to the BCD Encoder . The HI

	

U305 E .
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Α voltage divider consisting of R 327 and U305C pro-

	

tions the succeed ing multi to respond to the next input,
vides the R eference Voltage output from -8.5-volt su pp ly .

	

etc. Α resistor network between the multi outputs com-
R320, Ref Voltage, adjusts the base level of U305C to set

	

pares the state of each multi to the state of both the pre
the R eference Voltage output to about -3 .5 volts .

	

ceding and succeeding multis to provide the output to the
BCD Encod er .

B inary Counter

The Binary Counter consists of IC U329 and transistor
Q339 . The + and - Clock inputs toggle U329 to provid e α
Binary Count output with α repetition rate one-half that of
the Clock in put . The U329-0 output drives the Quinary
Counter through the Quinary Driver stage. Q339 isolates
the U329-1 output from the BCD-output 20 bit.

The Reset Driver CLEAR output is app lied to U 329 pin

	

In each multi, the emitter-resistor current (e .g ., la) will
1 through C R357 . When the CLEAR level is HI, U329 is

	

flow through the transistor which has the more positivecleared for α LO 1 output .

	

base level . The current through α multi load resistor is
determined by the state of the corresponding multi and the

Reset Driver

	

preceding one. Therefore, the load resistor current can be at
one of three levels ; and , this will result in one of three

The Reset Driver stage provides the RESET and CLEAR

	

voltage levels dropped across the load resistor . For example,
outputs to the Binary Counter and Quinary Counter stages

	

the voltage dropped across load resistor Β may be due to
respectively upon command of the Time Base and Control

	

one current unit (l a or lb), two current units ( Ι α + lb), or
circuit DCU RESET output .

	

zero. The voltage levels resulting from zero, one, and two
current units through α load resistor are represented in Fig.
3-6( Β ) ; and, are labelled +, 0, and - respectively .

The quiescently ΗΙ level DCU RESET input is app li ed to
the emitter of Q535 through CR351-R351 . When the DCU
RESET input goes LO, the HI to LO level transition

	

The RESET input resets the Quinary Counter to the
momentarily

	

forward

	

biases

	

Q353.

	

This

	

produces

	

α

	

zero-count state . The momentary ΗΙ RESET level is applied
negative-going pulse on the collector of Q353 . The negative-

	

to the base of the left transistor in each multi through
going pulse is applied directly to the base of Q356, and

	

R361-R348, and to the right transistor in multis Α and C
from the emitter of Q356 to the base of Q359 through

	

through R365 and R385 respectively . This causes the left
C358-R359. As this results in α forward -bias cond ition for

	

transistor in multis Β , D, and Ε to have the more positive
Q356 and reverse bias for Q359, the collectors of both

	

base and the right transistor in multis Α and C to have the
transistors momentarily go HI to provide RESET and	morepositive base . As α result, emitter-resistor current
CLEAR outputs.

	

flows through the right transistor in multis Α-C, and
through the left transistor in multis Β-D-E .

Quinary Driver

Q341-Q345 are connected as an emitter-coupled Schmitt
multivibrator. The 0-output of Binary Counter U 329 is con-
nected to the base of Q341 through zener diode VR331 to
trigger the multivibrator. The output is taken from the col-
lector of Q345 . When the Binary Counter-0 output is HI,
Q341 conducts and Q345 is turned off. Therefore, the
Quinary Driver B inary Count output is in phase with the
U329-0 output .

Α simplified diagram of the Quinary Counter is shown in
Fig. 3-6( Α) . Each multi is made up of two transistors . The
multis are identified in Fig . 3-6(Α) as multi Α, Q362-Q364;
Β , Q374-Q376; C, Q382-Q384; D, Q390-Q392; and Ε ,
Q400-Q402. The output load resistor is shown above the
left transistor of each multi . The left transistor in each
multi receives the Binary Count in put .

The reset, or zero-count, state of each multi is shown in
Fig . 3-6(Α) by the d irection of the arrow representing
emitter-resistor current . The resultant voltage dropped
across each load resistor is Α, +; Β, -; C, + ; D, - ; and Ε, 0.
The multi output voltage is applied to the base of the right
transistor through α zener diode . The zener diode lowers
the base voltage level; however, the relative voltage level
between the right transistor bases remains the same .

Fig . 3-7(Α) shows the Quinary Driver Binary Count out
Qu inary Counter

	

put in relation to the Clock in put to the Binary Counter. At
the first Clock input, the Binary Count output goes LO .

The Quinary Counter is made up of five Schmitt multi-

	

This pulls the base of each left transistor LO towards α
vibrators, connected together to form α ring counter. Each

	

reverse-bias cond ition . Since the left transistors in multis Α
multivibrator (multi) receives the Binary Count input. How-

	

and C are already non-conducting, the LO in put has no
ever, the ring counter configuration is such that an input

	

effect . Due to the voltage across the load resistors (- level),
will change the state of only one multi. In turn, this condi-

	

the bases of the right transistors of multis Β and D are
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CLOCK

	

com pares D and Ε . The outputs to the BCD E ncoder are
INPUT

	

0

	

1

	

2

	

3

	

4

	

5

	

6

	

7

	

8

	

9

	

10

	

taken from the j unction of each resistor pair . The level of
an output line is HI only when the associated multivibrator

BINARY

	

output levels are + and 0 (or 0 and +) ; other combinations
COUNT

	

result in zero or α LO output .

ΙΑ )

CLOCK

	

OUTPUT LEVEL
COUNT Α Β C D Ε

RESET

	

0 or 10

	

+

	

-

	

+

	

-

	

0
1 ρ

	

+

	

+
2 _ 0 + _ +
3

	

_ + 0~ - +
α _ + _ ο +
ς - + - + 0
6 0 + - + -
7 + 0 _ + _
8 + _ 0 + _
9 + - + 0 -

F ig . 3-7. (Α) Clock count input vs . Quinary Driver Binary Count out-
put. (Β ) Quinary Counter output voltage levels after each clock
count.

sufficiently negative that the left transistors continue to
conduct. The voltage on the base of the right transistor in
multi Ε is at the 0 level, and the LO B inary Count input
causes multi Ε to change state .

The change of state of multi Ε changes the voltage across
load resistors Α and Ε . The output voltage levels are now Α,
0; Β , - ; C, + ; D, -; and Ε , +, At the next Clock input (2),
the Binary Count in put goes ΗΙ . This tends to forward bias
the left transistor in each multi, but causes only multi Α to
change state . The left transistors of multis Β and D are
already forward biased , and the right transistors of multis C
and Ε are sufficiently forward biased to remain conducting .

This seq uence of operation continues for the remainder
of the Binary Count. The output voltage levels after each
Clock input are shown in Fig . 3-7( Β ) . The multi which has
the 0-level output changes state at the next Clock input,
and cond itions the next multi .

BCD Encoder

BCD Encod er U420-U434 translates the Quinary
Counter outputs to encode the 2 1 , 22 , and 23 b its of the
BCD output (the 2° b it is encoded d irectly from the Binary
Counter output).

The five Quinary Counter output lines are connected to
the bases of five-transistor IC array U420 . The transistor in
this array which has the most positive base will conduct.
When the base of U420 Β, C, D, or Ε is Hl, the corre-
spond ing collector goes LO to provide an output to U434 .
The collector of U420A is grounded . Thus, when the base
of U420A is HI (0-1 count), U420 conducts, but no output
is provided . Three inverted-input OR gates within U434
provide the 21 , 22 , and 23 bits of the BCD outputfrom the
U420 outputs. An input/output table for U420-U434 is
given in Fig. 3-8.

Carry Comparator

The Carry Comparator provides the CARRY output to
the second decade counter (101 ) in the Counter and Read -
out Encoding circuit . The CARRY output is α HI to LO
level transition to indicate the tenth Clock input counted
by the First Decade Counter circuit (see Fig. 3-5, Input/
output table for the First Decade Counter circuit) .

Emitter-coupled pair Q405-Q407 compares the voltage
levels at the bases of Q392 and Q402 to com pare the out-
put levels of multivibrators D and Ε . The transistor with the
more positive base controls the conduction of Q405 or
Q407 . For Clock inputs five through nine, the more posi-
tive output level of multivibrator D will cause Q407 to
conduct and Q405 to be cut off. As α result, the level at the
collector of Q405 is HI . At the tenth Clock input, the
output level of multivibrator Ε becomes more positive to
turn on Q405 . The collector of 0405 goes LO . The HI to
LO level transition at the collector of Q405 is app lied to
emitter-follower Q418 to provid e the CARRY output .

Input
HI Level

Quinary Counter

	

Β
Output Line

	

P in 5
0-1 HI
2-3

	

Η1
4-5

	

ΗΙ
6-7 LO
8-9

	

Η1

Resistor networks connected between the multivibrator
outputs compare the output voltage levels of the multis to
provide α HI level on one of five output lines. The output
line with the HI level indicates the quinary count to the
BCD Encoder . The resistor network consists of five pairs of
resistors. Each pair of resistors com pares the state of two
adjacent multivibrators ; R370-13399 com pares Α and Ε ,
R 367-R 371 compares Α and Β , 8373- R 379 compares Β
and C, R381-R387 compares C and D, and R389-R396

	

F ig . 3-8. BCD Encoder stage input/output table.

Outputs
U 20

	

U434
C D Ε 21 22 23

Pin 8 Pin 11 Pin 14 Pin 6 Pin 3 Pin 8
HI !!Hl HI LO LO LO
LO HI HI HI LO LO
HI HI LO __LO HI LO
HI HI HI HI HI LO
HI LO HI LO LO HI



10° BCD

General

D ECADE
COUNTERS
0440, U442,
U444, U446,
U448, U450,

U452

OVERFLOW
REGISTER
Q512, U508B,
U510A-U510B
U504B-U504C

U455, U457,
U459, U461,
U463, U465,
U467, U469

COUNTER CIRCUIT

	

circuit to reset the Decade Counters to the zero-cou nt state
and to reset the OVERFLOW output ΗΙ .

The Counter circuit consists of the Decade Counters,
Storage R egisters, Multiplexers, Overflow Register, Zero-
Cancel Logic, and th e Time Slot Inverter stages . Α detailed
block diagram of the Counter circuit is shown in F ig . 3-9 . Α
schematic of this circuit is shown on Diagram 3 in the
Diagrams section .

The Decade Counters count the CARRY output from
the F irst Decade Counter circuit, and translate this count to
α binary-co ded -decimal (BCD) form . This BCD data, along
with the F irst Decade Counter BCD outpu t, is stored in the
Storage Registers . Upon command of the DISPLAY input,
the stored BCD data is transferred to the Multiplexers .
When the Decade Counters have counted to 99999999, the
counters are full . At the next count , the Decade Counters
provide α HI to LO level transition FULL COUNT output
to the Overflow Register .

REGISTERS

	

MULTIPLEXERS 2 ι

	

To
U520, U524

	

Readout
U528, U532 2Ζ Encod ing
U536, U540

	

2s

	

Ci rcuit
U544, U548

F ig . 3-9 . Counter circuit d etailed block diagram .

Circuit Description-7D14

ZERO-CANCEL
LOGIC

U500, U502
U504A, U508D
U506A, U508C
U506C, U508A -*A I Time-Slot
U5068, U514

	

Data
To
Readout
Encod ing
Circuit

The time-slot pulses from the oscillosco pe readout
system are connected to the Counter circuit and to the
Readout Encod ing circuit through the Interface Connector .
The time-slot pulses are inverted by the Time-Slot I nverters
to provide time-slot data to the Multiplexers, Zero-Cancel
Logic, and to the Readout E ncod ing circuit .

The BCD outputs of the Storage Registers are app lied to
the Multi plexers a nd Zero-Cancel Logic stages . The M ulti-
plexers stage sequences the BCD inputs to provid e the
Readout Encod ing circuit with only four specific BCD bits
at any one time . The sequencing is determined by the out-
puts of the Time-Slot Inverters to ensure proper placement
of each d igit in the readout d is play . The Zero-Cancel Logic
stage provides zero-cancel logic outputs to the Readout
Encod ing circuit as determined by i nputs from the Storage
Registers, Overflow Register, and Time-Slot Inverter stages .

Decade Counters
The Overflow Regieter stores the FULL COUNT input,

and provides the OVERFLOW output on command of the

	

The 10' th rough 107 Decade Counters are seven cas-
DISPLAY input . DCU RESET is applied to the Counter

	

caded d ivide-by-ten IC cou nters . Each decade translates the
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decimal i nput to α BCD output for the correspo nd ing
Storage Register. The operation of each decade is similar .
The counting operation is performed on α HI to LO transi-
tion at the Τ (trigger) input, p in 8. The DCU RESET input
is connected to the direct-reset input ( p i n 13) of each
counter. When the DCU RES ET i nput goes LO, the Decade
Counters are reset to the zero-count state. An input/output
table applicable to each decade is given in F ig . 3-10 .

The HI to LO transition of the CARRY input triggers
the 10 1 Decade Co u nter U440. At the tenth CARRY input,
pin 12 of U 440 goes from ΗΙ to LO to provide α trigger to
th e 102 Decade Counter U442 . The operation of the re-
mainder of the decades is similar . The tenth input to the
107 Decade Counter U452 triggers the counter from the
nine-count to the zero-count . The 23 output ( p i n 1 2) level
goes from HI to LO to provide the FULL COUNT output
to the Overflow Register (see Fig. 3-10) .

When the Decade Cou nters are counti ng, DCU RES ET is
HI and DISPLAY is HI (for most modes of operation).
When the Decade Cou nters h ave reached α cou nt of
99999999, the next count provides α HI to LO FULL
COUNT output to the input of U 508B . U508B inverts the
transition to provide α positive-going trigger to U51OA . Th is
triggers U 510A to transfer the ΗΙ level at the D-input to the
1-output . When DISPLAY goes L O, Q512 provides α HI to
U504B and U 504C . U 504B then provid es α LO to the
direct-clear input of U510B . Th is clears U510B for α LO
level OVERFLOW output .

When DCU RESET goes LO, U510A is cleared for α LO
1-ou tput . This results in α HI U 504B output . Th is HI
app lied to p in 9-U504C, and the HI level DISPLAY applied
to pins 10 and 11 of U504C, resu lts in α U 504C LO output .
This LO applied to th e d irect-set input of U 510B at pin 10
sets U 510B for α HI output .

Multiplexers
IN PUT OUTPUTS

TRIGGER

	

BCD

	

The Mu ltiplexers consist of eight IC's ; U520, U524,
Pin 8

	

20	2 1	22

	

23

	

U528,

	

U532, U 536, U 540, U 544, and U548. Each multi-
Pin 5

	

P i n 9

	

Pin 2

	

Pi n 12

	

plexer IC is addressed by α particu lar time-slot input to

Reset

	

0

	

provide the BCD data to encode the corresponding readout
Lo LO Lo LO

1

	

HI

	

LO

	

LO

	

LO

	

d isplay d igit . E ach IC contains four two-input NAND gates.
2

	

LO

	

HI

	

LO

	

LO

	

The inverted time-slot input is connected to one input of
3

	

Hi

	

Ηι

	

LO

	

LO

	

each NAND gate . Α BCD b it input is applied to the
4

	

LO

	

LO

	

HI

	

LO

	

remaining NAND gate input . The NAND gate outputs are
5

	

HI

	

LO

	

HI

	

LO

	

connected to common 2° -2 ι -2 2 -2 3 output lines to the
6

	

LO

	

Ηι

	

HI

	

LO

	

R eadout Encod ing circuit .
7 ΗΙ HI HI LO
8

	

LO

	

LO

	

LO

	

HI

	

The Multi plexers invert the BCD outputs of the Storage9

	

HI

	

LO

	

LO

	

HI

	

Registers to drive the LO-true i nputs of the Readout
Encod ing circuit . +5 volts is applied to each output line

F ig . 3-10 . Decade Coun te r input/outpu t table .

	

through resistor R 555, R 556, R557, or R558. Quiescently,
this holds the output lines HI . When α HI level inverted
time-slot pulse addresses α Mu ltiplexer, α ΗΙ input level will

Storage Registers

	

result i n α LO output; α LO input will result in no change or
The eight IC Storage Registers store the corresponding

	

α HI output. For examp le, the 10° Storage Register
decade counter BCD output . The BCD input is app lied to

	

2°-2ι -22-23 outputs for the decimal-digit three will be
the D (data) i nputs at p i ns 4, 10, 3, and 11 (2°-2 ι -22-23

	

Η 1-N 1-LO- LO respectively . These input levels are app lied to
bits respectively) . The DISPLAY input is applied to the

	

Multi plexer U 520 at pins 6-12-2-8 respectively . When U 520
data-strob e in put at pin 1 of each Storage Register IC .

	

is add ressed by inverted time-slot TS-10, the U520 outputs
When the DISPLAY input goes LO, the logic levels at the D

	

will be 2° - LO, 2' - LO, 22 -HI, 2 3 -HI at p ins 4-13-1-10
inputs are transferred to th e associated BCD bit output to

	

respectively,
provide α BCD output to the Readout E ncoding circuit .

Time-Slot Inverters
Overflow Register

The Time-Slot Inverters invert the negative-going time-
U508 B is connected as an inverter . U508B inverts the ΗΙ

	

slot pulses to provide α HI-level pulse output for each input
to LO FULL COUNT in put to provide α positive-going out-

	

pulse. Each inverter consists of α single-tra nsistor section of
put to the Τ in put of U510A . U 510A is an edge-triggered ,

	

five-transistor arrays U 531 or U 541 . Quiescently, each
D-type flip-flop with α direct-clear input. When U 510A is

	

transistor is forward b iased to saturation to hold the collec-
triggered, the HI at the D-input is transferre d to the

	

for level close to ground . The time-slot pulse is connected
1-output . Α LO app lied to the d i rect-clear input of U510A

	

to the i nverter-transistor base through α zener d iode to drop
clears U510A for α LO output . DC U RESET is applied to

	

the pulse voltage level about 12 volts. Th is ensures that the
the U 510A direct-clear input . DISPLAY is app lied to the

	

-15-volt time-slot input pulse almost reaches its negative
base of Q512 through R511 . Q512 inve rts its input to pro-

	

extremity before the associated inverter-transistor is reverse
vide the DISPLAY output to U 504B and U 504C .

	

biased . When the inverter transistor is reverse biased , the
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collector level goes ΗΙ to provid e α HI-level time-slot out-

	

Inputs

	

Ι

	

Outputs
put .

8th-Digit BCD

	

OVERFLOW

	

8th-Digit Zero-Cancel
Zero-Cancel Logic

	

Φ

	

LO

	

LO
1-9

	

Φ

	

LO
The Zero-Cancel Logic stage provides logic level outputs

	

Zero

	

HI

	

HI
during time-slots TS-3, TS-4, TS-5, and TS-6 . Α HI level
output during any one of these four time-slots encodes the

	

7th-Digit BCD

	

8th-Digit Zero

	

7th-Digit zero-Cancel
Readout Encoding circuit for α SPACE instruction. Α LO

	

Φ

	

Ηι

	

LO
level output allows the Readout Encod ing circuit to encode

	

Zero

	

LO

	

HI

the output for the decimal d igit called for by the BCD

	

1-9

	

Φ

	

LO

inputs.
Inputs

	

Outputs
Α logic d iagram of the Zero-Cancel Logic stage is shown

in F ig . 3-11 . T he logic components are grouped according

	

6th-Digit BCD

	

7th-Digit Zero

	

DP-5

	

6th-Digit Zero-Cancel
to the display d igit which is d irectly affected by the

	

Φ

	

HI

	

Φ

	

LO
correspond ing Zero-Cancel Logic stage output . An input/

	

1-9

	

Φ

	

Φ

	

LO
output table for each d igit-grou p is shown in F ig . 3-12 .

	

HI

	

LO
Zero LO LO HI

READOUT EN CODI NG CI RCUIT

	

5th-Digit BCD

	

6th-Digit Ze ro

	

DP-6

	

5th-Digit Zero-Cancel

General

	

Φ HI Φ LO
1-9

	

Φ Φ LO
Α d iscussion entitled I ntroduction to the R eadout

	

Φ

	

Φ

	

HI

	

LO
System following the 7D14 Circuit Description gives α brief

	

Zero

	

LO

	

LO

	

Ηι
descri ption of the readout system used in Tektronix
7000-Series Oscilloscopes.

	

Refer to this description

	

for

	

ΦΗαs no effect in this case

more i n formation on operation of the read out system .

	

F ig . 3-12 . Input/output table for Zero-Cancel Logic stage.

From
Counter
Circuit OVER-RANGE

INDICATO R
Q581

DECIMAL
LOGIC

0653,Q658
Q663,0670

MEASUREMENT
INTERVAL
SWITCH
LOGIC

F ig . 3-13 . Readout Encoding circuit detailed block diagram .

CHANNEL 1
COLUMN
AND ROW
OUTPUTS

MEASURE-
MENT

	

CHANNEL 2
UN ITS COLUMN
LOGIC AND ROW
Q680

OUTPUTS
TIME-S LOT

I NPUTS

To
Oscilloscope
Readout
System

via
Interface
Connector

0- INTERNAL To Time Bass
and Control Circuit



The 7D14 Readout Encod ing circuit consists of the

	

Time-slot pulse TS-2 from the oscilloscope readout
Digital-to-Analog

	

(D-A) Converter, Over-range Indicator,

	

system is connected to the Over-Range I nd icator stage . The
ME AS UREMENT I NT ERVAL Switch Logic, Decimal

	

Over- R ange Indicator stage encodes the Channel 1 outputs
Logic, and Measurement U nits Logic stages . The Reado ut

	

for > (greater then symbol) on command of the OVER
Encodi ng circuit encodes the Ch annel 1 and 2, Row and

	

FLOW in put .
Column output lines accord ing to the format given in Table
3-1 . Α detailed block d iagram of the R eadout E ncoding

	

The MEASUREMENT I NTERVAL Switch Logic con-
circuit is shown in F ig . 3-13 . Α schematic of th is circuit is

on Diagram 4 in the Diagrams section .

	

nects time-slot pulse TS-1 to the Decimal Logic stage or to
given the Measurement U nits Logic stage . Also, the MEASURE-

MENT I NTERVAL Switch Logic stage provides logic level
Time-slot sequenced BCD d ata and zero-cancel logic out-

	

outputs to indicate the switch setting to the previously
pu ts from th e Counter circuit are applied to th e D-Α Con-

	

mentioned stages and to th e Time B ase and Control circuit .
verter stage . The D-Α Converter encodes the Channel 1 out-

	

The I NTERNA L output to the Time Base and Control
pu ts for time-slot three through time-slot ten (TS-3 through	circuit indicates operation in the internal gate or MANUA L
TS-10) as determined by the Counter circuit outputs .

	

GATE modes .
During TS-3, TS-4, TS-5, and/or TS-6 th e D-Α Converter
can encode α SPACE instruction as determined by inputs

	

The Decimal Logic stage encodes th e C hannel 1 outputs
from the Counter circuit (Zero-Cancel Logic) . Α SPACE

	

to determine the position of the d ecimal in the measure-
instruction encoded in α time-slot results in α blank space

	

ment d isplay . The Measurement U nits Logic stage encodes
for the correspond ing digit position .

	

the Ch annel 2 outputs to display the proper measurement
un its or th e JUMP in struction as determined by the
MEASUREMENT I NTERVAL Switch Logic outputs .

Time-Slot
Number

TS-1

TS-2

TS-3

TS-4

TS-5

TS-6

TS-7

TS-8

TS-9

TS-10

TABLE 3-1

7D14 READOUT ENCODING FORMAT

Channel l

Description

Determines decimal E ncodes JUMP in-
position .

	

struction in MANU-
AL GATE mode .

Encodes

	

to ind i-

	

Not used .
cate over-range
measurement .

E ncodes

	

most

	

sig-

	

Not used .
nificant (8th) d igit
of measurement
(count) d isplay, or
SPACE instruction .

Channel 2

Encodes 7th digit of

	

E ncodes Μ (mega-)
count d isp lay, or a nd k (kilo-) pre-
S PACE instruction . fixes .

Encodes 6th digit of

	

E ncodes Η .
co u nt disp lay, or
SPACE .

Encodes 5th digit, or

	

E ncodes τ .
SPACE .

Encodes 4th digit .

	

Ι Not used .

Encodes 3rd digit .

Encodes 2nd digit .

Encodes 1st digit .

N ot used .

N ot used .

N ot used .

Digital-to-Analog Converter

Circuit Description-7D14

Digital-to-Analog (D-A) Converter U560 produces an
output current wh ich encodes the readout system C h annel
1 Column output for time-slots TS-3 through TS-10 . The
level of th is output current is determi ned by i nputs from
th e Multi plexer, Time-Slot Inverters, and Zero-Cancel Logic
stages . During time-slots TS-3 through TS-6, the output
current encodes either decimal d igits or α S K IP instruction
as determined b y the Zero-Cancel Logic inputs .

F ig . 3-14 shows the input and output configuration of
U560 . The output of U560 is α current into pin 15, shown

0--L
2

DO
"560BCD

	

21 3
from

	

D 1	l c
Multi-

	

22 4

	

1 ς{-
plexers D2

	

OUTPUT

ι 23 5 D3 έ έ έ έ έ
1

	

"- Cι α m
ό ό ό ο ο

From Zero-

	

Dτ
Cancel Logic

	

ι

	

r_

	

Ιτ

	

Ι Ο

	

Ι 1

	

Ι 2

	

Ι3

8

TS-1
TS-2 -15 ν

F ig . 3-14. I nput and outp ut configuration for U560 .
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as 1c i n F ig . 3-14 . Resistors 13563-13565-13566-13567-13568

	

(TS-1) to determine placement of the displayed d ecimal
between the Ι -inputs and -15 volts set the Ι -input currents

	

point . The level of the Column output current is deter-
at the levels shown in Fig . 3-14 . Α LO level app lied to α

	

mined by the in puts from the ME ASUREMENT I NTER-
D-(d ata) inp ut d irects the current set at the correspond ing

	

VAL Switch Logic . Also, decimal-logic Decimal Position
1-input to pin 15 to provide the I c output (e .g ., LO at D°	Fiveand Decimal Positio n Six (DP -5 and DP-6) outputs are
directs Ι ο cu rrent to pin 15) . HI level TS-1 and TS-2 inputs

	

provid ed to the Zero-Cancel Logic stage. Q653, Q658,
to the Ε-input (enable) at pin 8 inhi bit an ou tpu t during

	

Q663, and Q670 are saturated due to the forward bias
these time-slots .

	

levels set at their bases by the resistor voltage dividers. This
stage o perates as follows:

BCD inputs to U560 enable an I c analog output level
wh ich is 0.1 milliampere (mA) less th an necessary to

	

When the 100 ms in put is LO, the other inputs are HI .
encode the desired decimal digit . Α LO level app lied to the

	

This LO level reverse biases Q653 ; the collector is HI to
DZ-input at pin 1 directs the current set at the Ι Ζ-in put to

	

provide the DP-5 output . At the same time, TS-1 i nterro-
pin 15 to add 0.1 mA to the 1c output . The Time-Slot

	

gates 13671-13659-13673-13674. The TS-1 curre nt th rough
Inverter HI-level outputs d uring TS-7 th rough TS-10 are

	

R674 encodes the Row Current output for decimals . The
inverted by Q515 and app lied to the DZ-input . These inputs

	

TS-1 current through R 673 encodes the Column Current
enable U560 to prod uce an 1 c output as encod ed by the

	

output for decimal point location 5 . The TS-1 current
BCD inputs at these time-slots . Inputs to the D Z-input

	

through 13671 and R659 is si nked to ground through satu
duri ng time-slots TS-3 th rough TS-6 are determined by the

	

rated transistors Q670 and Q658 respectively .
inputs to the Zero-Cancel Logic stage (see the d iscussion of
the Zero-Cancel Logic stage u nder Counter Circuit) .

	

When the 10 ms or 10s in put is LO, the CR665-CR666
NO R-gate outp ut is LO . This LO level reverse biases Q663

Decimal Logic and Measurement Units Logic

	

and Q670 . The collector of Q663 goes Ηι to provide the
DP -6 output . Due to reverse bias, Q670 is cut off to allow

These stages encode the readout system for decimal

	

the TS-1 current through 13671 to be added to the Colum n
point positio n and measurement units as determined by

	

Current output through C R671 . This add s 0.1 mA to the
MEASUREMENT I NTERVAL switch S60 .

	

TS-1 current th rough R 673 to encode decimal point loca-
tion 6.

ME ASUREMENT I NTERVAL Switch Logic . S60 pro-
vides logic level outputs to ind icate the switch setting . The
time-slot TS-1 i nput is switched through S60 to either the

	

Similarly, α LO 1 ms or 1sinput reverse biases Q658
Decimal Logic or the Measurement Units Logic stage . S60

	

through d iode NO R -gate CR656-CR655 to allow TS-1 cur-
also provides the I NTERNAL output to the Time Base and	rentthrough R659 to pass through CR659. Th is adds 0.2
Control circuit . When th is output is ΗΙ , i nternal gate (1 ms

	

mA to the TS-1 current through R673 to encode decimal
- 10 s) operatio n is ind icated . When the I NTERNAL out-

	

point location 7 .
put is LO, manual or external gate operation is indicated .

When one of the S60 internal gate buttons (1 ms - 10 s)

	

M easurement

	

Units

	

Logic . Th is

	

stage

	

encodes

	

the
is

	

in,

	

+5

	

volts

	

applied

	

through	13660

	

provides

	

α

	

HI

	

Channel 2 Column and Row Current output levels for TS-4,
I NTERNAL output level . Α LO level (grou nd) is provided

	

TS-5, and TS-6 . 13686-13687 and 13688-13689 encode the
on one of five output lines to indicate wh ich internal gate

	

Column and Row Cu rrent outputs for TS-5 and TS-6
button is in . For example, if the 1 ms bu tton is in, α LO1

	

respectively

	

(see

	

Table

	

3-1,

	

71314

	

Readout

	

Encod ing
ms output level is connected to CR655-C R676. TS-1 is

	

Format) . 13683-13684 set the Column and Row Current out-
connected through S60 to the Decimal Logic stage under

	

puts for TS-4 to encod e k (kilo- prefix) . When the TTor TG
the internal gate cond ition .

	

sinput is LO, Q680 is saturated by the voltage level set at
its base by voltage divider 13677-13678-13679 . The TS-4

When one of the MA NU AL GATE buttons (ON-OFF) is

	

current through 13681 is sinked to grou nd through Q680 .
in, 13660 is connected to ground to hold the I NTERNAL

	

When th e I-ms, TO--ms, or TδU-ms input is L 0, the output
output LO . TS-1 is connected to the Measurement Units

	

of diode-logic NO R gate CR676-CR677-CR678 is L O to
Logic stage to encode α JUMP instruction .

	

reverse biase Q680 . This allows the TS-4 current throu gh
13681 to add 0.1 mA to the Column Current output to

The S60 ms, T9-ms, 'fOδms, T_s, and T07soutputs are

	

encode an Μ (mega- p refix) .
applied to the Decimal Logic and Measurement Units Logic
stages th roug h diode-logic NO R gates. Α simp lified diagram
of the diode-logic NO R gates, Decimal Logic, and Measure-

	

When TS-1 is app lied to the Measurement Units Logic
ment Un its Logic stages is shown in Fig. 3-15 .

	

stage through S60 for MANUAL GATE operation (see
ME AS UREMEN T I NTERVAL Switch Logic), 13682

Decimal Logic . T h is stage encodes the Channel 1

	

encodes the Row Current output for α JUMP i nstruction
Column and Row output current levels for time-slot one

	

(1 .3 mA) .
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CHANNEL 2

Ν
CO
Φ
α

F ig . 3-15 . Simplified sc hematic diagram of the diode-logic NOR gates, Decimal Logic, and Measurement Units Logic stages.
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Circuit Descri ption-71314

TIME BASE AND CONTROL	ManualGate Storage. The Counter and Readout
CI RCUIT

	

E ncoding circuit I NTERNAL output is connected to the
General

	

Display Enable stage through the off position of the Manual
Gate Storage switch . When the I NTERNAL input is HI, the

The Time Base and Con trol circuit generates the control

	

switch position has no effect on the Display Enable stage
signals described in the Control Signals discussion at the

	

DISPLAY output. When the I NTERNAL i nput is LO, it can
start of this section . Α block diagram of the Time Base and	be applied to the Display Enable stage through the off p osi-
Control circuit is shown in Fig. 3-16 . Th is diagram shows

	

tion of the Manual Gate Storage switch to hold the DIS-
the ou tput signals produced by th is stage and the basic

	

PLAY output LO.
interconnections between blocks. The intercon nections
shown are intended only to indicate interrelation between
block s; and do not ind icate α d irect connection, or that

	

Block Diagram Description . The 5-MHz Oscillator is α
only α single connection is made between the given blocks.

	

temperature-compensated	crystal

	

oscillator . The 5-MHz
Details of th e inter-relation between stages in this circuit

	

output is d ivided by the Divide by Five Counter stage to
are given in the circuit d escription which follows. Α

	

provide α one-megahertz output to the Monitor Output
schematic of th is circu it is shown on Diagram 5 in the

	

stage and to the REF FREQ/CH Β switch .

Diagrams section .
The Channel Β I nput Shaper shapes and amplifies signals

connected to the REF FREQ/CH Β ΕΧΤ IN connector
Switch Logic

	

when the ΕΧΤ IN button is in .

The outputs from the Time Base and Control circuit
determine the 71314 measurement mode . These outputs are
α fu nction of the MEASUREMENT I NTERVAL, REF
FREQ/CH Β , RESET, and Manual Gate Storage switches .
The relationsh ip between these switches and the stages in
the Time Base and Control circu it is as follows :

ME ASUREMENT I NTERVAL. In the 1 ms through
10 s switch position , the Gate Generator stage GATE out-
put is controlled by one of the outputs of the Time Base
Decade Counters stage. The switch position nomenclature
(e .g ., 1 ms) refers to the GATE output "on" time resulti ng
from α one-megah ertz reference-fre quency i nput . Also, in
these positions the, selected gate is - connected to the
MONITOR output connector through the Gate Buffer .

The Time Base Decade Counters count the reference fre-
quency selected by the REF FREQ/CH Β switch , S50. This
stage consists of seven cascaded decade cou nters . Outputs
from the last five decade counters provide reference-
frequency division ratios of 103 , 104 , 10 1 , 106 , and 107 .
T hese outputs are selected by the MEASUREMENT
I NTERVAL switch to provide α means of turning the Gate
Generator on for precise time intervals . The time intervals
selected are the reciprocal of the divided reference-
freq uency i nput . The MEASUREMENT I NTERVAL switch
pushbuttons are labelled accord ing to the time interval
selected for α one-megahertz reference-freq uency input.

The Reset Input stage prod uces the RESET signal to the
In the MANU AL GATE switch settings, the GATE out-

	

Gate Generator, Display Enable, and DCU RES ET Driver
put is controlled manually by the ON and OFF push -

	

stages on command of the front-panel RE SET pushbutton
buttons through the Manual/External Gate I nput stage.

	

or reset signal applied to the pin-jack connector .
When th e OFF button is i n, the GATE output can be con-
trolled by an external gating signal connected to the ΕΧΤ
GATE in put connector.

	

The Manual/External Gate I nput stage provides outputs
to the Gate Generator to turn the GATE output on or off

REF FREQ/CH Β. In the ΙΝΤ 1 MH z position, the

	

by means of the MEASUREMENT I NTERVAL-MANUAL
Divid e By Five Counter one-mega hertz output is connected	GATE pushbuttons, or by means of an external gate signal
to th e Time Base Decade Counters and to the Reference

	

app lied to the ΕΧΤ GATE co nnector.
Frequency Gate stage. Also, the Monitor Buffer one-
megahertz o utput is provid ed to the MONITOR output
connector.

	

The Gate Generator stage generates the GATE control
signal . The complementary GATE and GATE outputs are

When the ΕΧΤ IN b utton is in, the ΕΧΤ IN connector is

	

provided to several stages within the Time Base and Control
connected to the Channel Β In put Sh aper stage; and, the

	

circuit and to the Channel Α Signal Conditioning circ u it .
Channel Β Input Shaper output is provided to the Time

	

The GATE "on" time is estab lished by inputs from the
Base Decade Counters and to the R eferen ce Frequency

	

Time Base Decade Counters, R eference Frequency Gate,
Gate stage.

	

and Manual/External Gate Input stages as determined by
the MEASUREMENT I NTERVAL switch . The GATE "on"

RESET. The RESET pushbutton, when pressed in,

	

time can be terminated by an input from the Reset Input
grounds an input to the R eset Input stage . This results in α

	

stage. At the end of the GATE "on" time, α CLE AR output
ΗΙ RESET output . When the RESET button is released, the

	

is provide d to the Display Enable stage. Also, an output is
other input to the Reset I nput stage is grounded . Th is

	

provided to the Lamp Driver to illuminate the GATE indi-
results in α LO RESET output .

	

cator lam p when th e GATE is "on" .
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The Display E nable stage produces the LO level DIS-

	

The signal con nected to the ΕΧΤ IN connector is AC-
PLAY output as d etermined by the inputs to this stage. The

	

cou p led to the base of Q613 th roug h C610, R610, and
I NTERNAL input is app lied to this stage i n th e off position

	

C611 . Q613 and Q618 make up an emitter-coupled bistable
of the Manual Gate Storage switch . When the I NTERNAL

	

multivibrator . The multivibrator shapes the in put signal to
input is HI, the setting of the Manual Gate Storage switch	provide α square-wave outpu t to Q623 th rough R621-C621 .
has no effect on the operation of this stage. The Display

	

Q623 amplifies the sq uare-wave signal . The output at the
E nable stage will produce the DISPLAY output on

	

collector of Q623 is connected to ground when the ΙΝΤ 1
command of the Gate Generator CLEAR output, or on

	

ΜΗΖ button is in, or connected to U729E when the ΕΧΤ
command of th e Reset Input stage RES ET output .

	

IN button is in .

When the INTERNAL input is LO and the Manual Gate

	

Reference F requency Gate
Storage switch is i n the off position, the DISPLAY output

	

The R eference Frequency Gate stage consists of NAND-is held LO . When the I NTERNAL i nput is L O and the
ΜαηυαΙ Gate Storage switch is in the on position, the DS-

	

gate U 731D and isolation-transistor U729E . The reference-

PLAY output is produced on command of the other inputs

	

frequency signal selected by the REF FREQ/CH Β switch is

as mentioned previously,

	

app lied to one input of the NAND gate through U729 E .
The I NTERNAL in put is connected to the other NAND-
gate input . When INTERNAL is HI (1 ms th rough 10 s

T he Display Generator stage produces an output at α

	

positions of the MEASUREMEN T I NTERVAL switch), the
time after the end of the GATE "on" time as determined	reference-frequency sign al is provided from the NAND-gate
by the DISPLAY TIME control setting . The D isplay Gen-

	

output (p in 11) to the Τ-input of U735 in the Gate Genera
erator output is amplified by the DCU RES ET Driver stage

	

for stage.
to provide the DCU RES ET output . Also, the DC U RESET
Driver

	

stage produces the DCU

	

RESET output on

	

Time Base Decade Counters
command of the R eset I nput stage RESET output signal .

The Time Base Decade Counters count the i nput
selected by the REF FREQ/CH Β switch, S50, and ap plied

5 MHz Oscillator

	

to pin 8-U628 (trigger) . Th e counters consist of seven
The 5 MHz Oscillator, Υ 600, provides α precise five-

	

cascaded divide-by-ten cou nters, U628-U630-U632-U634
megah ertz output. An internal ad j ustment provides α means

	

U 636-U 638-U640.
of setting the oscillator frequency. The five-megahertz out-
put is connected to the Divide by Five Counter stage.

	

Each decade is clocked with α negative-going transition
app lied to the Τ i nput, p in 8 . W ith the exception of U628,
each d ecade is clocked only when the output of the pre-

Divide by Five Counter

	

ceding decad e changes from HI to LO .

The Divide by Five Counter stage consists of IC U 602.
T he five-megahertz in put is app lied to the Τ (trigger) input

	

The DC U RESET i nput to pin 13-U628 and pin 1 of the
at p in 6. The counting operation is performed on the

	

remaining decades reset the counters for an output of
negative-going transition at th e Τ input . The one-megahertz

	

9999990; i .e ., pin 12-U640 th rough U630 is HI, and pin
output at pin 12 is provided to th e R eference Freq u ency

	

12-U628 is LO.
Gate when the REF FREQ/CH Β switch is in the ΙΝΤ 1
MHz position, and to the Mon itor Buffer stage. In the ΕΧΤ
IN position of the REF FREQ/CH Β switch, α LO level

	

Reset Input
(ground ) is applied to the direct-clear input of U602 at pin
13 . This LO holds the output LO.

	

The Reset Input stage provides an input to the Time
Base and Control circuit from the RESET pushbutton and
p in- jack connector. When the RESET button is pressed in,

Monitor Buffer

	

or when α ΗΙ level is app lied to the base of Q703 th rough
the pin-j ack connector, α HI level RESET output is set at

The Monitor Buffer stage consists of Q606 . Th is stage

	

pin 13-U708D . When the RES ET button is released , or α
amp lifies th e one-megahertz outpu t of the Divide by Five

	

L O level is app lied to the base of Q703, the outpu t at pin
Cou nter stage. The Mon itor Buffer output is connected to

	

13-U708D returns LO . Q738 inverts the ΗΙ RESET level to
the REF FREQ/CH Β MONITOR output connector when

	

provide α L O level to the direct-clear i nput of U735 in the
the REF FREQ/CH Β switch is in th e ΙΝΤ 1 MHz position.

	

Gate Generator stage.

Channel Β Input Shaper

The Chan nel Β Input S haper shapes and am plifies signals

	

Manual/External Gate In put

connected to the REF FREQ/CH Β ΕΧΤ IN connector

	

R S flip-flo p U708A-U708 B , in conjunction with
when th e ΕΧΤ IN button is pressed .

	

Q714-Q742-U729A-U729 B , provides outputs to the Gate



Generator to turn the GATE output "on" or "off" as deter-

	

Gate Generator
mined by the MANU AL GATE pushbuttons or by an exter-

	

The Gate Generator stage includ es th ree J-Κ flip-flopsηαΙ gating signal app lied to the ΕΧΤ GATE input
connector.

	

with d irect-set and direct-clear i n puts. U735 generates the
GATE and GATE outpu t signals . Inputs to U735, U 733A,
and U733B determine the state of the GATE signal . The

Th is stage provides α LO output to the d irect-clear input

	

Gate Generator stage outputs are provided by two emitter-
of U735 at pin 14 to turn the Gate Generator GATE out-

	

coupled transistor pairs, Q751-Q753 and Q758-Q763.
put "off", or α LO output to the direct-set in put of U735

	

These transistor pairs isolate the U735 outputs from the
at pin 10 to turn the GATE ou tput "on" .

	

circuits b eing driven, and also provide signal gain .

The I NTERNAL input is applied to the base of Q714
through 13717, and to the base of U729B through
CR722-13722. When either of the MANUAL GATE push -
buttons is in, the I NTERNAL inpu t is LO . The levels at the
inputs and outputs of U708A-U708B and at the collector
of Q742 for the MANUAL GATE ON and OFF pushbutton
settings are shown in F ig . 3-17 . When the collector of Q742
is L0, the GATE is "on" and when U70813-pin 4 is LO, the
GATE is "off".

When the MANU AL GATE OFF bu tton is in , the ΕΧΤ
GATE in put connector is connected to the base of Q714
th rough 13716-C716 . Α HI level applied to th e ΕΧΤ GATE
connector is inverted by Q714 to provid e α LO to U708B at
pi n 5 . Th is will cause the level at U70813-pin 4 to go HI .
This LO to HI transition is coupled to the base of U729A
through C743 to momentarily turn U729A on . The collec-
tor of U729A goes LO to provide an output to the d irect-
set input of U735 . When the i nput to the ΕΧΤ GATE con-
nector goes LO, the collector of Q714 goes ΗΙ . As α resu lt,
the level at U70813-pin 4 goes LO to provide α clea r com-
mand to the d irect-clear input of U735.

The I NTERNAL i nput is HI when the MEASUREMENT
INTERVAL switch is set to one of the internal-gate posi-
tions, 1 ms through 10 s. This Η Ι level inhibits the Manual/
External Gate Input stage by applying forward bias to
saturate U729B through C R722-13722 and Q714 through
13717 . Due to saturation, the collectors of Q714 and
U729 B are LO . The LO at the collector of Q714 holds
U70813-pin 5 LO . This resu lts i n α HI level output at
U70813-pin 4. The LO at the collector of U729B applies
reverse bias to U729A to keep its collector HI . As α result,
U735 is not affected by the Manual/External Gate Input
stage und er th is cond ition .

MANUAL U708A-U708B Q742

GATE

	

Pin 5

	

Pin 2

	

Pin 4

	

Collecto r

Ci rcuit Description-7D14

U733A is co nnected as an RS flip-flop. The 1-output
(pin 11) is connected to the U733B J -input and to the
Display Generator stage (U729D) . The 0-output (p in 10) is
connected to the Manual/External Gate Input stage th rough
13724.

The DCU RESET signal ( produced by U731A) is
coupled th rough C783-13783 to the base of Q781 . When the
DC U RESET i n put goes HI, the LO to HI transition
momentarily turns on Q781 to pull its collector LO . Th is
LO applied to the U733A direct-set i nput (pin 7) sets
U733A for α HI 1-output.

At the end of the GATE "on" time, α LO CLEAR com-
mand is provided to the U733A direct-clear input (pin 8) .
This clears U733A to provide α LO 1-output .

Triggered J-K flip-flop U733B is clocked by the Time
Base Decad e Counters output to turn the Gate Generator
GATE output "on" for the gate time selected by the
MEAS UREMENT INTERVAL switch. The U733B 1- and
0-outputs set the levels at the U735 J- and Κ- inputs respec-
tively . An input/output table applicable to U733B or U735
is shown in Fig. 3-18 .

The level at the U733B J-input is the U733A 1-output
level. The level at the U733B Κ - input is the U733B
1-output level. The LO DC U RESET input to the direct-
clear input clears U733B for α LO 1-output level .

I np uts

	

) Outpu ts

Lo

	

LO

	

No change
LO HI LO HI
Hl

	

LO

	

HI

	

LO
HI Hl

	

Changes
state

ON LO Hl HI LO
OFF

	

HI

	

LO	L O

	

HI

	

Α LO input to the di rect-set input sets the 1 outpu t HI .
Α LO input to the di rect-clear input sets the 1 output LO.

F ig . 3-17 . Manual/Externa l Gate Input stage input and outpu t levels
for MANUAL GATE operation.

	

F ig . 3-18 . I nput/outpu t table for U733B or U735.

Conditio n
afte r trigger

pulse
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After α LO DCU RE SET input to the direct-clear input,
U733B 1- and 0-outputs are LO and HI respectively . The
J-in put is HI (U733A is set by DCU RESET) ; the Κ-input,
con nected to the 1 output, is LO . The next Η Ι to LO
transition at the Τ (trigger) in put sets the 1 and 0 outputs
of U733B to be HI and LO respectively . The J- and Κ-
i nputs are now both HI . The next HI to LO transition at
the Τ-in put will toggle U733B.

Triggered J-K fli p -flop U 735 generates the GATE sig nal
as determined by the inputs. The GATE is "on" when the
U735 1-output (p in 9) is Η Ι and the 0-output ( pin 7) is LO.
U 735 is triggered on th e negative-going transition of the
R eference Frequency Gate stage ( U 731D) output app lied
to the T-input . When triggered , th e output changes states in
response to the levels set at the J- and Κ-in pu ts prior to the
trigger .

When the J- and Κ-inputs are set HI and L O respectively
by the U 733B outp uts, the next negative-going transition of
the Reference Freq uency Gate stage output will trigger
U735 to set the 1-output ΗΙ to turn the GATE "on" . When
the J- and Κ-inputs are set LO and ΗΙ respectively, the next
negative-going transition at the Τ input will set the 1 output
LO to turn the GATE "off".

Α LO app lied to th e d irect-set i nput over-rides the J-, Κ -,
and Τ -in puts to set the 1-output HI (GATE "on"). A LO
app lied to the direct-clear in put over-rides the J-, Κ -, and

	

Display Generator
Τ-inputs to set the 1-output LO (GATE "Off") .

Α LO applied to the d irect-set input from the Manual/
External Gate I nput stage (U729A or Ρ742) will turn the
GATE "on" . Α LO to the direct-clear in put from the
Manual/External Gate I nput stage (U 708B ) or from the
Reset Input stage (Q738) will turn the GATE "off".

The U 735 1- and 0-outputs are connected to the bases of
Q751 and Q753 th rough 13750 and 13754 respectively .
Q751 and Q753 translate the logic levels at the U735 out-
puts to provide the GATE and GATE outputs to the
Channel Α Signal Conditioning circuit through Τ755. Q751
and Q753 invert the U735 outputs so that the GATE out-
put is ΗΙ with respect to GATE when the GATE is "on".

LO to HI transition at the collector of Q763 is coupled
th rough C765-13765 to momentarily turn on Q7 68. The
collector of Q768 goes LO to provide α LO CLE AR output .

Display Enable

The Display E nab le stage consists of inverter transistor
U729C, inverted -in put NOR gate U731 B , and NAND gate
U 731C . Th is stage produces the LO DISPLAY outp ut when
α L O is applied to either input of U731 Β .

When the I NTERNAL in put is LO, and the Manual Gate
Storage switch is in the off position, the DISPLAY output
is held LO . When the I NTERNAL input is HI, or the
Manual Gate Storage switch is in the on position, the out-
put is determined by the level app lied to U73113-pin 5 .
Quiescently,+5 volts app lied to U731 Β -p i n 5 th rough 13768
hold s pin 5 ΗΙ .

The Gate Generator CLEAR output (at the coll ector of
Q768) is connected directly to U73113-pin 5. When CLEAR
goes LO, U731B-pin 8 goes LO to provide the DISPLAY
output . The Reset I nput stage RESET signal is connected
to the base of U 729C through 13772. When RESET is HI,
the collector of U729C is LO . Th is results in α LO DS-
PLAY output .

The Display Generator provides α positive pulse output
to the DCU RESET Driver through 13794. This pu lse is
generated by relaxation oscillator Q791, α u ni j unctio n tran-
sistor . U729D acts as α three-input NOR gate to inh ibit
Q791 . Α HI level is a pp lied to the base of U729D through
C R 786 when the DISPLAY TIME control is set to φ or
through 13759 wh en the GATE is on to inhib it Q791 . When
the DISPLAY TIME control is not set to φ, the Display
Generator is enabled when the GATE ends and U733A is
cleared (the 1-output is LO) . The LO applied to the base of
U 729D when all inputs are LO reverse biases U729D to
allow C788 to charge to α positive level sufficient to for-
ward bias Q791 . DISPLAY TIME R70 adju sts the RC time-
constant of R 70-13789-C788 to set the time required to
charge C788 to α level wh ich will switch on Q791 . When
C788 charges positive enough to forward bias Q791, it dis-
charges through Q791, 13793, and L793 to generate α posi-
tive pu lse output across L793.

The GATE and GATE signals are also connected to
Q763 and Q758 respectively . Q758 and Q763 invert the

	

DCU RESET DriverQ751-Q753 outpu ts to provide logic levels correspond i ng to
the GATE "on" and "off" states to other Time Base and

	

The DCU RESET Driver, Q796-Q798-U731A, provid es
Control circuit stages . When the Gate is "on", the collector

	

the DCU RESET output to the First Decade Counter cir-
of Q758 provides α Hl output to th e Display Generator

	

cuit, Counters and Readout Encoding circuit, and to several
( U729D), and to the Lamp Driver (Q776) to turn on the

	

stages with in the Time B ase and Control Circuit. The
GATE indicator light (DS80) . When the GATE is "on", the

	

positive-going pulse input from the Display Generator or α
collector of Q763 is LO . When the GATE is turned off, the

	

Hl level input from th e R eset Input stage app lied to the



base of Q7 96 is amplifi ed and inverted by th is stage to

	

is written by the CRT beam on α time-shared basis with the
provide the DC U RESET ou t put .

	

analog waveform dis p lay .

Circuit Description-7D14

INTROD UCTION TO THE

	

The Readout System produces α pulse train consisting of
READOUT SYSTEM

	

ten negative-going pulses called time-slots . These pulses
represent α possible character in α readout word , and each is

Introduction

	

assigned α time-slot number correspo nd ing to its position in

The following discussion is p rovide d to acquaint the

	

the word . Each time-slot pulse is directed to one of ten

7D14 user with the Readout System employed in Tek -

	

output lines, labelled TS-1 th roug h TS-10 (time-slots one

tro n ix

	

7000-Series Oscilloscopes . Since the oscilloscope

	

through ten), wh ich are connected to the vertical and hori-

Readout System provides the digital readout for the 7D14,

	

zontal plug-in compartments . Two output lines, row and

it is necessary to relate the function of the 7D14 to the

	

column, are connected from each channel (two channels

Readout System to gain α better understanding of the 7D14

	

per plug-in compartment) back to the Read out System .

operation . Α detailed circuit descri ption of the 7000-series
Readout System is give n in the oscilloscope instruction

	

Data is encoded on these output lines either by connec-manual .

	

ting resistors between them and the time-slot input lines or
by generating equivale nt currents . The resultant output is α

Th e Readout System

	

seq uence of analog current levels on the row and column
output lines . The row and column current levels are

The R eadout System in the 7000-series oscillosco pes

	

decoded by the Readout System to add ress α character
provides alpha-n u meric display of information encoded by

	

matrix d uring each time-slot, thus selecting α character to
the plug-in u nits . Th is disp lay is presented on the C RT and

	

be displayed or α special instruction to be followed .



NOTES



SECTION 4
MAINTENANCE

Change information, ifany, affecting this section will be found at the rear of this manual.

Introduction

	

Lubrication
This section of the manual contain s maintenance infor-

	

Use α cleaning-type lu bricant on shaft bush ings, inter-
mation for use in preventive maintenance, corrective main-

	

connecting p l ug contacts, and switch contacts . Lubricate
tenance, and trou blesh ooting of the 7D14 .

	

switch detents with α heavier grease . Α lubrication k it con-
taining the necessary lubricating materials and instructions
is available through any Tektronix Fiel d Office . Order Tek-

Fu rther maintenance information relating to component

	

tron ix Part No . 003-0342-00.
color cod es and soldering techniques can be found in the'
instruction manuals for the 7000-series oscilloscopes .

General

PREVENTIVE MAI NTENANCE

P reventive maintenance, consisting of cleaning, visual
inspection, lubrication, etc., performed on α regular basis,
will imp rove the reliability of th is instrument. Periodic
checks on the semicond uctor devices used in the unit are
not recommended as α preventive maintenance measu re .
See semiconductor-chec k ing information given under
troubleshooting .

tone, or similar solvents .

Recalibration

Cleaning

	

` General

To ensu re accu rate measurements, the 7D14 sh ou ld be
checked after each 1000 hours of operation or every six
months if used infrequently . Α complete performance
check procedure is given in Part Ι of Section 5.

The performance check procedu re can be h elpful in iso-
lating major troubles in th e unit . Moreover, minor trou bles
not apparent d uring regular operation may be revealed and
corrected .

TROUBLESHOOTING

7D14

The following is provided to augment information εοη-
CΑ UΤΙΟ Ν

	

/tained in other sections of this manual for use in troub le-
/ sh ooting the 7D14 . The schematic diagrams, Circuit

Avoid the use of chemical cleaning agents which

	

Descri ption, and Calibration sections sh ould be used to full
might damage the plastics in this instrument. Avoid

	

advantage . The Circuit Descri ption section gives detailed
chemicals containing benzene, toluene, xylene, ace-

	

information on circuit behavior and output requirements.

Front Panel . Loose dust may be removed with α soft Troubleshooting Aids

cloth or α dry brush . Water and mil d detergent may be

	

Diagrams . Circu it diagrams are given on foldout pages in
used ; however, abrasive cleaners should not be used .

	

Section 7 . The circuit number and electrical value of each
component in th is instrument are shown on the d iagrams.
Important voltages are also shown .

Interior . Cleani ng th e interior of the unit shou ld precede
calibration, since th e cleaning process could alter the set
tings of the calibration adjustments . Use low-velocity com-

	

Circuit Boards. The circuit boards used in the 7D14 are
pressed air to b low off the accumulated du st . Hardened d irt

	

outlined on the schematic d iagrams, and α photograph of
can be removed with α soft, dry brush , cotton-tipped swab,

	

each board is shown on th e back of the circuit diagram
or cloth dampened with α mild detergent and water solu-

	

foldou t pages. Each board-mou nted electrical component is
tion .

	

identified on th e p h otograp h by its circuit number .
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Component and Wiring Color Code . Colored stripes or

	

substitute α 7D14 known to be operating correctly into the
dots on resistors and capacitors signify electrical values,

	

indicator u nit and see if the problem persists. Check that
tolerances, etc ., according to the ΕΙΑ standard color code .

	

the inputs are properly connected and that the intercon
Components not color coded usually have the valu e printed

	

necting cables are not defective .
on the body .

The insu lated wires used for interconnection in the
7D14 are color coded to facilitate tracing α wire from one
point to another i n th e u nit .

Semiconductor Lead Configuration . F ig . 4-1 shows the
lead configu ration of the semiconductor devices used in th is
instrument .

Troubleshooting E quipment

The following equipment is usefu l for troubleshooting
the 7D 14 :

1 . Semiconductor Tester-Some means of testing the
transisto rs, diodes, and FET's used in th is i nstrument is
helpful . Α transistor-c urve tracer such as the Tektronix
Type 576 will give the most complete information .

2 . DC V oltmeter and Ohmmeter-Α voltmeter for
check ing voltages with in the ci rcuit and an ohmmeter for
checking resisto r s and diodes are requ ired .

3 . Test Oscilloscope-Α test oscilloscope is requi red to
view waveforms at d ifferent points in the circuit .

Maintenance-71314

3. Visual Check . V isually check the portion of the
instru ment in which the trouble is su spected . Many troubles
can be locate d by visual indications, such as unsoldered
connection s, broken wires, damaged circu it boards, dam-
aged components, etc .

4 . Check Inst rument Performance . Check the calibration
of the unit, o r the affected circuit by performing Part Ι -
Performance Check of Section 5 . The apparent trouble may
only be α result of misad justment and may be corrected by
calibration . Complete calibration instructions are given in
Part Ι Ι of Section 5 .

5 . Check Voltages and Waveforms . Often the defective
com ponent or stage can be located by checking for the
correct voltage or waveform i n the circuit . Typical voltages
and wavefo rms are given on the diagrams; however, these
are not absolute and may vary slightly between instru -
ments . To obtain operating conditions similar to those used
to take these read ings, see the instructions in the Diagrams
section .

6 . C h eck I ndividual Components . The following
methods are provided for checking th e individual compo-
nents in the 7D14 . Components which are soldered in place
are best checked by disconnecting one end to isolate the
measurement from the effects of surrou nding circu itry .

Α Tektronix 7000-series Oscillosco pe with 71313 Digital
Mu ltimeter unit, 713-series Time-Base unit, and α 7A-series

	

Α . TRANSISTORS AN D I NTE G RATE D CI RCU ITS .Amplifier unit with α 10Χ probe will meet the needs for
items 2 and 3 .

	

The best check of transistor and integrated circu it opera-
tion is actu al performance under operating conditions . If α
transistor or integrated circu it is suspected of being defec

Troubleshooting Procedure

	

tive, it can best be checked by su bstituting α com ponent
known to be good ; however, be sure that circuit conditions

This trou bleshooting procedure is arranged in an order

	

are not such that α replacement might also be damaged . If
which checks the simple trou ble possibilities before pro-

	

substitute transistors are not available, u se α dynamic tester
ceeding with extensive troubleshooting .

	

(such as Tektronix Type 576) . Static-ty pe testers may be
used, but since they do not check operation under sim u -
lated operating condition s, some defects may go u nnoticed .

1 . Check Control Settings. Incorrect Settings of the

	

F ig . 4-1 sh ows base pin and socket arrangements of semi-
71314 controls can ind icate α trouble that does not exist . If

	

conductor devices. Be sure the power is off before attempt
there is any question about the correct function or oper-

	

ing to remove or replace any transistor or integrated circuit .
ation of α control or front- panel connector, see the Oper-
ating Instructions section .

Integrated ci rcuits can be checked with α voltmeter, test
oscillosco pe, or by direct substitution . Α good under

2 . Check Associate d Equipment . Before p roceeding with	standing of the circ u it description is essential to trouble-
troublesh ooting of th e 7D14, chec k that the equ ipment

	

shooting circuits using integrated circu its . U se care when
used with th is instrument is operating correctly . If possible,

	

checking voltages and wαveforms around the integrated cir-
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Β . DIOD ES: Α d iode can be chec ked for an open or
shorted condition by measuring the resistance between
terminals. W ith an oh mmeter scale h aving an internal sou rce
of between 800 millivolts and 3 volts, the resistance sh ould
be very high in one d irection and very low when the leads
are reversed .

CA U TIO N

C. RESISTORS. Check resistors with an ohmmeter.
R esistor tolerance is given in the Electrical Parts List. R esis-
tors normally do not need to be replaced u nless the meas-
ured value varies widely from the specified value.

D . CAPACITORS. Α leaky or sh orted capacito r can be
detected by checking resistance with an ohmmeter on the
h ighest scale . Use an ohmmeter which will n ot exceed the
voltage rating of th e capacitor. The resistance reading
shou ld be high after initial charge of the capacitor . An open
capacitor can best be detected with α capacitance meter, or
by checking whether the capacitor passes AC signals .

7 . Repair and Read just the Circuit. Special techniques
required to replace components in th is unit are given u nder
Component Replacement. Be sure to check the perform-
ance of any circuit th at has been repaired or th at has had
any electrical components replaced. Recalibration of the
affected circuit may be necessary .

ΝΟΤΕ

cuits so th at ad jacent leads are not shorted together . An

	

component may affect its performance in the instru-
integrated-circuit test clip provides α convenient means of

	

ment. All replacement parts should be direct replace-
clipping α test probe to th e 14- and 16-p in integrated cir-

	

mea ns unless it is known that α different component
cuits .

	

This device also dou bles as an integrated-circuit

	

will not adversely affect the instrument performance.
extraction tool .

Special Parts

Do not use an ohmmeter scale that has α high internal

	

Ordering Parts
current. High currents may damage the diodes .

Some parts are manufactured or selected by Tektronix
to satisfy particular requ irements, or are manufactured for
Tektronix to ou r specifications . These special parts are indi-
cated in the parts list by an asterisk preceding the part
number. Most of the mech anical parts used in th is instru-
ment have been manufactured by Tektronix . Ord er all
special parts d irectly from your local Tektronix Field
Office or representative .

When ordering replacement parts from Tektronix, Ιηε~
refer to the Parts Ordering Information and Sp ecial Notes
and Symbols on the page immediately preceding the E lec-
trical Parts L ist section. Include the following information :

1 . I nstrument type (7D14)

2. Instru ment Serial Nu mber

3. Α description of the part (if electrical, include the
circuit number) .

4 . Tektron ix Part Number

General
COMPONENT REPLACEMENT

Th e ex p lo d ed -view d rawings associated with the
Mechanical Parts L ist maybe h elpfu l when disassem bling or
re-assembli ng individual components or sub-assemblies .

Circuit Board Replacement

In general, the circuit boards used in the 7D14 need
REPLACEMENT PARTS

	

never be removed un less they must be replaced . Electrical
connections to the boards are made by multip le-pin connec

Standard Parts

	

tors (multi- p in connectors) and interconnecting pi ns. If it is
necessary to replace α ci rcuit board assembly, use the

All electrical and mechanical part replacements for the

	

following procedure.
7D14 can be obtained through you r 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

	

Α, HIGH FREQUENCY COUNTER CI RCUIT BOARD
purchasing or ordering replacement p arts, check the parts

	

REPLAC EMENT.
list for value, tolerance, rating, and description.

1 . Disconnect the two multi-pin connectors from the
circu it board.

When selecting replacement parts, it is important to

	

2. R emove all the screws h olding the board to the chassis
remember that the physical size and shape of the

	

or other mounting surface.



3 . Using α 7/16-inch open-end wrench, loosen the nut

	

Switch Replacement
sec u ring the coaxial-cable connector to the rear of the CH
Α I NPUT BN C connector .

	

Two types of switches are used in the 7D14, pushbu tton
and rotary . If α switch is defective, it must be replaced as α
unit . Observe normal soldering precautions wh en replacing

4 . Slid e the nut over the coaxial-cable connector toward

	

these

	

switches .

	

See

	

the

	

information

	

under

	

Light- Bu lb

th e circu it board .

	

Replacement for instructions on replacing th e light bulbs .
Illustrations of th e push button switches and th e wiring
color code are given on the backs of pull-out pages in the

5 . Remove th e board from the unit wh ile sli ding the

	

Diagrams section . Use th e following procedures to replace α

coaxial-cable connector from the BN C connector .

	

front-panel switch :

6 . To replace the board , first install the coaxial-cable
connector in the BNC connector .

7 . Position the board so th e securing-screw h olders mate
with the gu i d e posts .

8 . Gently press the circuit board wh ile making sure that
all of the interconnecting p ins and sockets mate properly .

9 . U niformly tighten the securing screws. Recommended
torque, four to six inch-pounds .

10. Tighten the nut on the rear of the CH Α I NPUT
con nector.

Β . LOGIC AND CONTRO L CI RCU IT BOARD REPLACE-
MENT.

1 . R emove the H igh Frequency Counter circu it board
following the procedu re given under Α.

2 . R emove the springs and metal shield from the
securing-screw guide posts .

3 . Disconnect the multi- p i n connectors from th e circuit
board .

4 . Remove all th e screws holding the board to the chassis
or other mounting surface .

5 . Remove th e screws holding the plastic p lug-in gu i d e to
the top and bottom frame sections .

Α Push button Switch Replacement

4. Remove the defective unit.

6 . To replace, reverse th e orde r of removal .

8 Rotary Switch R eplacement

2 . Disconnect the wires from the terminals .

5 . To replace, reverse the order of removal .

CAU TION

Maintenance-7D14

1 . Remove the knobs from the LEVEL/SLOPE, I NPUT
SEN S, and DISPLAY TIME control sh afts . Use α 1/16-inch
hex-key wrench .

2 . Remove the front panel from the instrument.

3 . Disconnect the associated m ulti-pin connector(s) from
the circuit board .

5 . Disconnect the wires from the switch circuit board .

1 . Before replacing the defective unit, draw α sketch of
th e terminals showing the wire color code to each terminal .

3 . Remove the knob from the control shaft . Use α
1/16-inch hex-key wrench.

4 . Remove the defective unit from the instrument .

6 . Remove the board from th e u nit and from the plastic
guide . Do not force or bend th e board .

	

When disconnecting or connecting leads to α wafer-
type rotary switch, do not let solder flow around and
beyond the rivet on the switch terminal. Excessive

7 . To replace the board, reverse the order of removal .

	

solder can destroy the spring tension of the contact.
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L i g ht-Bulb Replacement

	

7. Solder the leads to the circu it board .

The pushbutton switches contain one or more incandes-
cent light bulb . To rep lace α defective light bulb , use the
following procedure :

1 . Remove the switch from the instrument as instructed
under Switch Replacement . It is not necessary to remove
the wires from the switch circuit board .

2 . Clip off the bu lb leads near the bu lb body .

3 . Remove the defective bu lb from the plastic holder .

8 . Replace the switch in the instrument.

Transistor and Integrated Circuit Replacement

Transistors and IC's shou l d not be replaced unless they
are act u ally defective . If removed from their sockets during
rou ti ng main tenance, retu rn them to thei r origi nal sockets .
Special care must be given to integrated circuit leads,
because they can easily be damaged in removal from
sockets . Unnecessary replacement or switch in g of compo-
nents may affect the calibration of the instru ment . When α
transistor is replaced , check the operation of the part of the
instrument that may be affected .

4 . Remove the leads from the circuit board . U se α 15-
watt pencil-type soldering iron .

After any electr ical component has been replaced , the
calib ration of that particula r circu it sh ou ld be checked , as

5 . R emove the excess solder from the circu it board with	wellas the calibration of other closely related circuits . The
α vacuum-type desoldering tool .

	

Performance Check i n structions given in Part Ι of Section 5
provide α q uick and convenient means of ch eck ing the
i n strument operation . The Adjustment procedure in Part Ii

6 . I n stall the replacement bulb so the bu lb is centered in

	

of Section 5 can then be used to adjust the operation to
the plastic holder .

	

meet the Performance Requirements listed in Section 1 .

Recalibration After Repair



SECTION 5
CAL IBRA ΤΙΟΝ

Change information , if any, affecting this section will be foundat the rear of th is manual.

7D14

Recal ibrat iOn Interval

	

ced ing the desired portion . To prevent unnecessary recali-

Το assur e instrument accuracy, check the calibration of

	

bration of other parts of the instrument, readju st only if

the 71314 every 1000 hou rs of operation , or every six

	

the tolerance given in the CHECK- part of the step is not

months if used inf requently . Before complete calibration,

	

met. If re-adjustment is necessary, also check the calibra-

thorough ly clean and inspect this inst rument as outlined in

	

tίοη of any steps listed in the I NTERACTION- part of the
step-

Maintenance section .

	

step-

CompleteComplete Performance Check /Adjustment.

	

To
Tektron ix Field Serv i ce

	

completely check and ad just all parts of this inst rument,

Tektronix, Inc . provides complete inst rument repair and

	

perform both Parts Ι and ΙΙ . Start the complete proced ure

recalibration at local F ield Service Centers and the Factory

	

by performing the Adjustment proced ure for α portion of

Service Center . Contact your local Tektronix F ield Office

	

the instrument (e .g ., Chann el Α Adjustments) and follow
this with the Performance Check for the same portion (e .g .,or representative for fu rther information .

	

Channel Α Checks) . This method will assure that the instru-
ment is both correctly adjusted and performing with in all

Using This Procedure
Performance Requirements as given in Section 1 .

General . This section provides several features to facili-
tate checking or adjusting the 71314. These are :

	

TEST EQU IPMENT REQU IRED

Index . To aid in locating α step in the Performance

	

General
Check or Adjustment procedur e, an index is given pre-

	

Theced i ng Part Ι - Performance Check and Part ΙΙ - Adju st-

	

following test equipment and accessories, o r its

cent proced ure,

	

equivalent,

	

is requ ired for complete calibration of the
7D14 . Specifications given for the test equ ipment are the
minimum necessary for accurate calibration . Therefore,

Performance Check . The performance of th is instru -

	

some of the specificatio ns listed here may be somewhat less

cent can be checked without removing the sid e shield s or precise than the actual performance capabilities of the test

mak ing internal ad justments by performing only Part Ι -

	

equipment . All test equipment is assumed to be correctly

Performance Check. This procedure ch ecks the instrument calibrated and operating within the listed specifications .

against the tolerances listed in the Performance Require-
ment column of Section 1 . In add ition , α cross-refere nce is

The Performanceto the step in Part ΙΙ - Adjustment, which will

	

rmance Check and Adju stment procedures are
basedretu rn the instrument to correct calib ration . In most cases,

	

on th is recommended eq ui pment . If other equipment
is substituted , control settings or calibration setup maythe adjustment step can be performed without changing

	

need to be altered to meet the requirements of the equip-control settings or equ ipment connections.

	

ment used . Detailed operating in structions for the test
equipment are not given in this procedu re . Refer to the

Adjustment Procedure . To return th is instrument to
instruction manual for the test equipment if more infor-

correct calibration with the minimum number of steps, per-

	

mation is needed .

form only Part ΙΙ - Adjustment . The Adjustment μroce-

	

Calibrationdure gives the recommended calibration procedure for all

	

Equipment Alternatives

circuits in th is i nstrument .

	

All of the test equ ipment is required to completely
check and adjust this instrument . However, some of the
items used only for the Performance Check can be deleted

Partial Procedure . Α partial check or adjustment is often

	

wit hout

	

compromising

	

the

	

instrument's

	

measurement
desirable after replacing components or to touch up the

	

capabilities . For example, the pulse generator is used only
adju stment of α portion of the instrument between ma j or

	

in the Performance Check and may be deleted if the user
recalibrations . To check or adjust only part of the instru-

	

does not desire to check the performance of the External
ment, start with the nearest Equipment Req uired list pre-

	

Gate or External R eset functions . Eq ui pment used only for
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the Performance Check procedure is indicated by note s ;

	

9 . Time-Mark Generator .' M ark er ou tputs, one milli-
items required only for the Ad justment procedure are ind i-

	

second to one second ; sine-wave output, two nanaoseconds;
cated by note 2 ,

	

trigger output, one microsecond; marker accuracy, with in
0.1%. For example, Tektronix Type 2901 Time-Mark
Generator.

Test Equipment

1 . 7000-series oscillosco pe eq ui pped with α readout

	

10. Sq uare-Wave Generator . F requency, one k ilohertz ;
system, referred to as the Ind icator Oscillosco pe in th is

	

output amplitude, variable from zero to 500 millivolts into
proced ure. For example, α Tektronix 7504 Oscillosco pe .

	

50 ohms. For examp le, Tektronix Ty pe 106 Sq uare-Wave
Generator.

2 . Amplifier plug-in u nit, Tektro n ix 7A 16 .
11 . Digital Voltmeter. R ange, zero to 10 volts; input

imped ance, 10 megohms or greater; accuracy, with in 0.1%.
3. Time-Base p lug-in unit, Tektronix 71370.

	

For example, Tektronix 71313 Digital Multimeter Plug-in
U nit .

4. F req uency standard . Any frequency standard cali-
brated to the N ational B ureau of Standards transmissio n s.

	

12 . Flexible Plug-In Extender . Tektronix Part Number
F requency, one megahertz ; accuracy, within 0.05 part per

	

067-0616-00.
million ; long term drift, one part or less in 108 per month.

5 . H igh-freq uency constant-amplitude sine-wave genera-
tor . Frequency, variable from 120 to 500 megahertz ; refer-
e n ce frequency, three megahertz ; output amplitude,
variable from 50 millivolts to 4.5 volts; amplitude accuracy,
with in 3°/ο at th ree megahertz and with in 5% at 500 mega-
h ertz . F or exam ple, Te k tronix calibration fixture
067-0532-01 .

6 . Med ium-frequency constant-amp litude sine-wave
generator. Frequency, variable from 3.6 to 8.0 megahertz ;
reference frequency, 50 kilohertz ; output amplitud e, vari-
able from 0.5 volt to five volts peak to peak into 50 ohms;
amplitude accuracy, output amplitude constant with in 3%
at 50 kilohertz and from 3.6 to 8.0 megahertz . F or
examp le, Tektronix Type 191 Constant Amp litude Signal
Generator.

7 . Low-frequency constant-amplitude signal generator!
F requency range, two hertz to two megahertz ; am plitude,
0.5 volt to five volts peak to peak; amplitude accuracy,
constant with in 3°/ο as output frequency changes. For
example, General Rad io Mod el 1310-Β Oscillator .

8. Pulse Generator .' Pulse period , 700 nanosecond s
Ins) ; pulse wid th , variable from 200 ns to 500 ns; maximum
risetime and falltime, 500 ns; trigger, internal or manual ;
output amplitud e, variable from two to three volts. F or
examp le, Tektronix Type 115 Pu lse Generator.

13 . Probe, 10Χ attenuation? Tektronix Ρ6053 .

Accessories

14 . BN C Τ connector .' Tektronix Part No . 103-
0030-00 .

15 . In line termi nation (two each ) .' Im pedance, 50
ohms; accuracy, ±2%; connectors, BNC. Tektronix Part No .
011-0049-01 .

16 . In-line termin ation. Impedance, 50 ohms ; wattage
rating, two watts; accuracy, ±2%; connectors, GR 874 input
with BNC male output . Tektronix Part No . 017-0083-00.

17 . Adapter. Adapts GR 874 connector to BNC male
connector. Tektronix Part No . 017-0064-00.

18 . Adapter .' Adapts BSM male connector to BNC
female connector. Tektronix Part No . 103-0036-00.

19 . Attenuator . Impedance, 50 ohms ; attenuatio n ratio,
1 ΟΧ ; connectors, GR . Tektronix Part No . 017-0078-00 .

20 . Attenuator. Impedance, 50 oh ms ; attenuation
ratio, 2Χ ; connectors, GR . Tektronix Part No. 017-
0080-00.

' U sed only fo r Perto rmance Check procedure .

	

21 . Cable

	

(two

	

each ) .'

	

Impedance, 50 ohms; type,
RG-58/U; length, 42 inches ; co nnectors, BNC . Tektron ix

2 Used only for Ad justment procedure .

	

Part No . 012-0057-01 .



22. Cable!

	

Imped ance,

	

50

	

ohms;

	

type,

	

R G-58/U,

	

Indicator Oscilloscope
length , 18 inches ; connectors, BNC . Tektronix Part No .

Α I ntensity

	

Mid range012-0076-00 .

	

Focus

	

Adjust for well-defined
d isplay

23. Cable. Impedance, 50 oh ms ; type, R G-213/U ;

	

Β I ntensity

	

Counterclockwise

length, five nanoseconds; connectors, GR . Tektron ix Part

	

Readout

	

Midrange

No. 017-0512-00.

	

Control Ι lium

	

As desired
Grat Ι lium

	

As desired
Calibrator

	

0.4 V

24. Cable . P in-j ack .' Tektronix Part No . 175-1178-00.

	

Rate

	

1 kHz
Vertical Mode

	

R ight
Horizontal Mode

	

Α

Adjustment Tools

	

Α Trigger Source

	

R ight V ert
Β Trigger Source

	

R ight V ert
25 . Screwdriver. Three-inch shaft; 3/32-inc h wid e b it

for slotted screws . For example, Xcelite R 3323 .

26 . Tuning tool2 Hand le for 003-0310-00 and
003-0334-00 inserts . Tektronix Parts No. 003-0307-00.

27 . Tuning-tool

	

i nsert . 2

	

For variable capacitors. Tek-
tron ix Part No . 003-0334-00.

28 . Tun ing-tool insert? F or 5/64-inc h (ID) hex cores.
Tektronix Part No . 003-0310-00.

Preliminary Control Settings

Set the controls as follows (for both Performance Check
and Adju stment procedure) :

	

Any controls not mentioned can be set as desired .

NOTES

71314
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MEASUREMENT I NTERVAL

	

100 ms
DISPLAY TIME

	

0.1 s
REF FREQ/CH Β

	

ΙΝΤ 1 MH z
TRIGGER

	

PRESET
LEVEL/S LOPE

	

Centered on positive
slope

I NPUT SENS

	

1 ΜΩ/100 mV
BW

	

525 MHz
COUPL I NG

	

DC
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Index to Part Ι - Performance Check

PART 1-PERFORMANCE CHECK

Introduction

	

Output Signals Checks

The following proced ure checks the performance of the

	

13 . Check ΙΝΤ 1 MH z Output

	

Page 5-11
7D14 without removing the side shields or mak ing internal
adjustments . All tolerances given in this procedure are

	

14 . Check I nternal Gate Time Mark Output

	

5-11
based on Section 1 of this manual .

Channel Α Checks

1 . Check CH Α I NPUT Frequency R ange

	

Page 5-5

2. Check CH Α I NPUT 50 Ω Sensitivity

	

5-5
and Low-F requency Range (AC-COUPLI N G)

3. Check CH Α I NPUT 1 ΜΩ Sensitivity

	

5-6
and Low- Frequency Range

4. Check TRIG SOURCE Sensitivity

	

5-6

5. C heck BW-5 MH z

	

5-6

6 . Ch eck Trigger LEVEL Range a nd

	

5-7
SLOPE Selection

Measurement Interval Checks

15 . Check Trigger Indicator

	

5-11

Preliminary Procedure for Performance Check

ΝΟΤΕ

The performance of this instrument can be checked
at any temperature within the 0°C to +50°C range
unless stated otherwise.

1 . Install the 7D14 in the Β horizontal plug-in compart-
ment of the Ind icator Oscillosco pe .

2 . Connect the Ind icator Oscilloscope to α power source
wh ich meets the frequency and voltage req uirements of the
oscilloscope power supply .

3. Turn the I nd icator Oscilloscope power on . Allow at
7. Check Crystal Oscillator Accuracy

	

Page 5-8

	

least twenty minutes warmup for checking the 71314 to the
given accuracy .

8 . Check Internal Gate R ange

	

5-8

9 . Check Channel Β Frequency R ange and	5-9

	

4. Set the controls as given under Preliminary Control
Sensitivity

	

settings .

10 . Check External Gate

	

5-9
5. Advance the Indicator Oscilloscope Readout control

11 . Check Manual Gate

	

5-10

	

to obtain α usable readout d isplay . Adjust the Focus and
Astigmatism controls as necessary for well-defined char-

12 . Check External Reset

	

5-10

	

acters in the d isplay.



Equi pment Required

1 . Ind icator Oscillosco pe

	

7 . GR 50-ohm in-line termination

2. Amp lifier unit

	

8. GR to BNC male adapter

3. Time-base unit

	

9. 5-nanosecond GR cable

4. H igh -frequency constant-amplitude si ne-wave generator

	

10. 42-inch BNC cable

5 . Medium-frequency consta nt-am plitude sine-wave gen-
11 . 18-i nch BNC cable

erator

	

12 . BNC Τ connector

6 . Low-frequency constant-amp litude sine-wave generator

	

13. GR 10Χ attenuator

Control Settings

	

ΝΟΤΕ

Set the controls as given under Preliminary Control
Settings .

ΝΟΤΕ

/η steps one through four, the exact reading obtained
depends on the accuracy of the generator dial setting,

1 . Check CH Α INPU T Frequency R ange

CHANNEL ΑCHECK

This procedure checks the 7D 14 frequency range to
500 MHz. To check the frequency range to the maxi-
mum limit as given under Performance Requirement
in Section 1, use α constant-amplitude generator with
at /east α 525-MHz output.

g. Set the I NPUT SENS switch to 50 Ω/100 mV .

α . Connect the h igh-f requency constant-amp litude sine-

	

h . Replace the 50-oh m in-line termination on the h igh-
wave generator to the am p lifier u n it i nput th rough the five-

	

frequency

	

generator output with

	

α

	

GR to BN C male
nanosecond GR cable, 10Χ G R attenuator, and 50-ohm

	

adapter, and reconnect the generator to the CH Α I NPUT
in-line termination, in given order .

	

connecto r.

i . C HECK-The readout d isplay for the same countb . Set the amplifier unit for α vertical deflection factor
of 50 millivolts/division .

	

obtained i n part f of this step (at least 500 MHz) .

ε . Set the h igh-frequency generator for α two-division

	

j . Disconnect all test equipment .
(100 mV) display at the 3-MH z reference frequency .

Calibration-71D14

2 . Check CH Α INPUT 50 Ω Sensitivity and Low-
d. Disconnect the 50-ohm in-li ne termination from the

	

Frequency Range (AC-COUPLING)
amplifier un it input, and reconnect it to the CH Α I NPUT

	

α , Change the following control setti ngs :
con nector .

7D14

e . Set the h igh -frequency generator for α 500-MHz out-

	

I NPUT SEN S

	

50 Ω/1 V
put.

	

MEASUREMENT I NTERVAL

	

1 s

f. CHECK-The readout d is play shou ld show α steady

	

b . Connect the low-frequency constant-am plitude gener-
count of about 500.00000 MH z. Change the d ial setting if

	

ator to the amp lifier unit input connector through the 42-
necessary to obtain α count of at least 500 MHz.

	

inch BNC cable and BNC Τ connector . Co nnect the output
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of the BNC Τ connector to the CH Α I NPUT through the

	

g. Press the COUPL I NG switch AC button .
18-inch BNC cable .

ε . Set th e amplifier un it for α vertical deflectio n factor
of .2 volts/d ivision .

d . Set the low-frequency generator for a five-division
d is p lay (1 volt) at 200 kH z .

e . CHEC K-Readout display for α steady cou nt at about
200 kH z .

f . P ress the COUPLI NG switch AC button .

g . C HE CK- Readout d isplay for the same cou nt
obtained in part e of this step .

h . Set the low-frequency generator for α five-division
d isplay (1 volt) at 10 kHz .

	

b. Set the low-frequency generator for α 1 .5-d ivision dis-
play (3 volts) at 10 kH z .

i . CHECK-Readout d isplay for zero count (0.000 to
0.001 kHz) .

	

ε . CHEC K- Readout display for α steady coun t at about
10 kH z .

3 . Check CH Α INPUT 1 ΜΩ Sensitivity and Low-

	

d . Discon nect all test equi pment .
Frequency Range

α . Change the following control setti ngs :

7D14

	

α . Install the 7D14 in the left vertical plug-in compart-

I NPUT S ENS

	

1 ΜΩ/1 V

	

ment of the Indicator Oscilloscope .

COUPL I NG

	

DC

b. CHEC K-Readout display for α steady count at about
10 kHz .

h . CHEC K- Read out display for α steady count at about
5 H z (0.005 kHz) .

4. Check TRIG SOURC E Sensitivity

α . Change the following control settings :

7D14

I NPUT S ENS

	

T R IG SOURCE
COUPL I NG

	

DC

5. Check BW-5 MHz

b . Change the followi ng control settings :

Indicator Oscilloscope

Vertical Mode

	

C hop

ε . Set the I NPUT SENS switch to 1 ΜΩ/10 V and the

	

7D14
am plifier unit for α vertical deflection factor of 2 volts/
d ivision .

	

I NPUT SENS

	

50 Ω/100 mV
BW

	

5 MHz

d . Set the low-frequency generator for a five-division
display (10 volts) at 10 kH z .

	

ε . Connect the med ium-frequency constant-am plitude
generator to the C H Α I NPUT connector through the five-
nanosecond G R cable, G R to BNC male adapter, and BN C

e . CHECK- Readout display for α steady count at about

	

Τ connecto r . Connect the o utput of the BNC Τ connector
10 kHz .

	

to the am plifier un it in put through the 18-inch BNC cab le .

f . Set the low-frequency generator for α five-division d is-

	

d . Set the amplifier u nit for α vertical deflection factor
play (10 volts) at 5 Hz .

	

of 20 millivolts/division .



e. Set th e medium-frequency generator for α five-
division (100 millivolts) d isp lay at th e 50-kHz reference
freq uency.

f . Set the time-base unit for α sweep rate of 10 μs/
division and observe the Trigger I ndicator square-wave dis-
play .

g . Set the generator for an output of 3.5 MH z .

f. Set th e time-base unit to trigger at the center of the
h . Increase the output frequency of the generator until

the Trigger Ind icator display amp litude becomes zero (α
straight line) .

g . Rotate the 7D14 LEVEL/S LOPE control throug hout
the positive-slo pe range from the 6:00 o'clock to 12 :00

i . CHECK-Output freq uency of generator must be 5

	

o'clock positions wh ile observing the Trigger Indicator and
MHz ±1 MHz .

	

sine-wave generator displays .

j . Disconnect all test equipment.

6 . Check TRIGGER LEVEL Range and SLOPE
Selection

α . Change th e following control setti ngs :
i . Rotate the 7D14 LEVEL/S LOPE control throughout

7D14

	

the negative-slope range from the 6 :00 o'clock to 12 :00
o'clock positions wh ile observing the Trigger Ind icator and

COUPL I NG

	

AC

	

sine-wave generator displays .
TRIGGER

	

VAR
LEVEL/SLOPE

	

Centered on positive slope
(left of center)

	

j . CHECK-Trigger I ndicator and si ne-wave generator
waveforms are out of phase (sine-wave generator waveform
starts on the positive slope and Trigger Indicator waveform

b . Connect the med ium-frequency constant-amplitude

	

starts on the negative slope), and th e Trigger Indicator d is-
generator to the CH Α I NPUT through the five-nanosecond	playamplitude becomes zero (straight line) before the
GR cable, G R to BNC male ad ap ter, and BNC Τ connector.

	

LEVEL/S LOPE control reaches eith er extreme of rotation .
Connect the output of the BNC Τ connector to the amp li-
fier unit input through the 18-inch BNC cable.

	

k . Disconnect all test eq uipment .

NOTES

Calibration-71D14

ε . Set the amp lifier unit for α vertical deflection factor
of .2 volt/division .

d . Set the generator for α five-d ivisio n display (1 volt) of
α 50-kH z signal .

e . Set th e time-base unit for α sweep rate of 20 μs/
division.

positive-slo pe region .

h . CHECK-Trigger Indicator and si ne-wave generator
waveforms are in phase with one another (both waveforms
start on the positive-going slope), and the Trigger Ind icator
d isplay amp litude becomes zero (straight line) before the
LEVEL/SLOPE control reaches either extreme of rotation .
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Eq uipment Required

1 . I ndicator oscilloscope

	

8. 42-inch BNC cab le (two required)

2 . Am plifier un it

	

9. 18-inch BNC cable

3 . Time-base unit

	

10. 50-ohm BNC in-line termination (two requi red)

4 . Frequency standard	11 . BSM to BNC female adapter

5 . Low-frequency constant-amp litude sine-wave generator

	

12 . Pin-jack cable

6 . Time-mark generator

	

13. BNC Τ connector

7 . Pulse generator

Control Sett ings

	

h. CA L I BRATION-See step 6 of the Adjustment pro-
cedu re .

Set the controls as given under Preliminary Control Set-
tings .

7 . Check Internal Crystal Oscillator Accuracy

α . Connect the 7D14 REF FREQ/C H Β MONITOR
connector to the amplifier unit i nput through the BSM to
BNC female ad apter, 18-inch BNC cable, and 50-ohm BNC
termi nation .

b . Connect the marker output of the time-mark gener-
ator to the I ndicator Oscilloscope h igh-sensitivity Z-axis
input th rough the 42-inch BNC cable and 50-ohm BNC
termination .

ε. Set the time-mark generator for one-second markers .

d . Connect the frequency stand ard one-megahertz out-
put to th e time-base unit external trigger input connector .

e . Set the time-base u nit for α sweep rate of .5 μ s/
division exte rnally triggered on the frequency-standard
signal,

f . Set the Ind icator Oscilloscope intensity control as
necessary to observe the one-second intensity modulation
of the CRT display .

MEASUREMENT I NTERVAL C HECK

i . Disconnect all test equipment .

8 . Check I nternal Gate Range

α . Change the following control settings :

7D14

MEASUREMENT I NTERVAL

	

1 ms
REF FREQ/CH Β

	

ΕΧΤ IN
I NPUT S ENS

	

50 Ω/1 V
COUPL I NG

	

AC

b. Connect the marker output of the time-mark gener-
ator to the 7D14 CH Α I NPUT through the 42-inch BNC
cable .

ε . Connect the trigger output of the time-mark gener-
ator to the REF-FREQ/CH Β ΕΧΤ IN connector th rough
the 42-inch BNC cable, 50-ohm BNC termination, and BSM
to BNC female adapter, i n given order.

d . Set the time-mark generator for two-nanosecond
markers and one microseco nd triggers .

e . CHEC K-Sequentially press the MEASUREMENT
I NTERVAL 1 ms through 10 s buttons, and check the
readout display for α count with in the limits given in Table
5-1 for each button pressed .

g . CHEC K-CRT display ; the movement of the ΙΝΤ 1
MH z markers across the C RT should not exceed one d ivi
sio n in one second .

	

f . Discon nect all test eq uipment .



MEASUREMENT
I NTERVAL

1 ms
10 ms

100 ms
1s
10s

Minimum Ι Maximum

α . Change the following control settings :

TABLE 5-1

	

i. Set the time-base unit fo r α sweep rate of 0.5 second/
d ivision .

j . Set the low-frequency generator for α four-division
499 .999 MHz

	

500.001 MH z

	

d is play (0.8 volt) at 10 hertz .
499 .9999 MHz

	

500.0001 MHz
499 .99999 MHz

	

500.00001 MHz
99999.999 kH z

	

00000.001 kHz

	

k . Press the RESET button to turn off the GATE ind i-
9999 .9999 kH z

	

0000.0001 kHz

	

cator and reset the readout display to zero count .

9 . Check C hannel Β Frequency Range and
Sensitivity

71314

Readout Limits

MEASUREM ENT INTERVAL is
I NPUT SENS

	

50 Ω/100 mV
BW

	

5MHz

b. Connect the time-mark generator marker output to
the 71314CH Α INPUT through the 42-inch BNC cable .

ε. Set the time-mark generator for one-millisecond
markers.

d . Connect the low-frequency constant-amplitude gen-
erator to the REF FRED/CH Β ΕΧΤ IN connector through
the 42-inch BNC cable, 50-ohm BNC termination, BNC Τ
connector, and BSM to BNC female adapter. Connect the
output of the BNC Τ connector to the amplifier unit input
through the 18-inch BNC cable.

e. Set the amplifier unit for α vertical deflection factor
of 0.2 volt/division and the time-base u nit for α sweep rate
of 0.2 μs/d ivision with internal triggering .

f . Set the low-frequency generator for α four- division
display at two megahertz .

g . CHECK-The GATE indicator light should b li nk on
and off, and the readout d is p lay should show α count of
about 0.500 MHz .

h . Change the followi ng control setti ngs :

7D14
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Ι . CHECK-Release the RESET button; the GATE indi-
cator should light and remain on for about one and one-half
minutes.

m. CHECK-Readout d isplay for α count of about
100.000 MH z.

π . Disconnect all test equipment.

10. Check External Gate

α. Change the following control settings .

71314

MEASUREMENT I NTERVAL MANU AL GATE OFF
REF FREO/CH Β

	

ΙΝΤ 1 MHz
BW

	

525MHz
DISPLAY TIME

	

0.1 s (counterclockwise)

b . Connect the pulse generator (Type 115) output to
the amplifier unit input through the 42-inch BNC cable
and 50-ohm BNC termination.

c. Set the pulse generator controls as follows:

Period	100 ns
W idth	50 ns
R isetime and F alltime

	

10 πs
Mode

	

Und ly'd Pulse
Trigger

	

1 nt
Pulse Polarity

	

+
DC Offset

	

P reset
Amplitude

	

1.0

d. Set the pulse generator variable amplitude control for
α three- d ivision d isplay .

MEASUREMENT I NTERVAL

	

1 ms

	

e. Set the pulse generator variable period control for α
DISPLAY TIME

	

φ (infinite)

	

seven-divisio n pulse period .
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ε . Set the time-base unit for α sweep rate of two
seconds/ d ivision .

Two-Division,
PulseWi dth

ι

	

ι
-~ ί

Seven-Divisio n ι
ι

	

Pu lse Pe riod

	

Ι

F ig . 5-1 . Pu lse generator output waveform for chec king external
gate operation.

	

h . Disconnect all test equ ipment.

f . Set the pulse generator variable width control for α
two-d ivision positive-pulse wid th (measure the pulse width
where the positive-pulse amplitude is two divisions, as
shown i n Fig . 5-1) .

g . Disconnect the 50-ohm BNC termination from the
amplifier unit input and connect it to the ΕΧΤ GATE input
connector th rough the BSM to BNC female adapter .

h . Connect the marker output of the time-mark gener-
ator to th e CH Α I NPUT through the 42-inch BN C cab le .

i . Set the time-mark generator for 2 nanosecond
markers.

j . CHECK-Readout display for α count of 0100 ±15
counts (0085 to 0115) .

k. Disconnect all test equipment.

11 . Check Manual Gate

α . Change the following control settings :

7D14

DISPLAY TIME

	

φ (infi nite)

50-o hm BNC termination, and BNC Τ connector. Connect
the output of the Τ connector to the am plifier unit input
through the 18-inch BN C cable.

d . Set the time-mark generator for one-second markers.

e. Momentarily press the RESET button .

f. P ress the MANU AL GATE ON button, count ten
time marks on the CRT ; then press the MANUAL GATE
O FF button .

g. CHECK-Readout d isplay for α count of 0010 ±1
count (0009 to 0011) .

12 . Check External Reset

α . Set the time-base unit for α sweep rate of 0.1 μs/
division.

b . Connect the pulse generator output to the amplifier
unit input through the 42-inch BN C cable and 50-ohm BNC
termination.

ε . Set th e pulse generator output amp litude for α two-
division d isplay .

d . Set the pulse generator for α five-division positive
pulse wid th .

e. Set the pulse generator for manual trigger operatio n.

f . Disconnect the 50-ohm BNC termination from the
amplifier unit input and connect it to the RES ET p i n -jack
connector through the pin- jack cable.

g. Momentarily press the pulse generator manual trigger
button .

h. CHECK-R eadout d is play for zero count ±1 count
(0000 to 0001) .

b . Connect the marker output of the time-mark gener-
ator to the CH Α I NPUT through the 42-inch BN C cable,

	

i . Disconnect all test equipment.



Equi pment Required
1 . Indicator Oscillosco pe

	

5. Five-nanosecond GR cable

2. Amp lifier plug-in unit

	

6. 50-ohm in-line termination

3. Time-base p lug-in unit

	

7 . 18-inch BNC cable

8 . BNC Τ connector
4 . Medium-frequency constant-amplitude sine-wave gener-
ator

	

9 . BSM to BNC male adapter

Control Settings

Set the controls as given under Preliminary Control
Settings .

13 . Check ΙΝΤ 1 MHz Output

α . Set the amplifier unit for α vertical deflection factor
of 1 volt/division and the time-base unit for α sweep rate of
0.5 μs/division .

b. Connect the REF FREQ/CH Β MONITOR output to
the amp lifier unit input through the BSM to BNC female
adapter and 18-inch BNC cable.

ε . CHECK-CRT disp lay for vertical deflection of five
d ivisions ±0.5 d ivision .

d . Disconnect the cable and adapter .

14 . Check Internal Gate Time Mark Output

α . Change the following control settings :

7D14

MEASUREMENT INTERVAL

	

1 ms

b. Connect the MEASUREMENT INTERVAL MONI-
TOR output to the amplifier unit input through the BSM to
BNC female adapter and 18-inch BNC cable .

OUTPUT SIGNALS CHECKS

d . CHECK-CRT d isplay for vertical deflection of five
divisions ±0.5 d ivision . Positive gate d uration should be
about five divisions .

e. Disconnect the cable and adapter.

15. Check Trigger Ind icator

α . Change the following control settings :

Indicator Oscillosco pe

Vertical Mode

	

Chop

b. Set the amplifier unit for α vertical deflection factor
of 0 .1 volt/division and the time-base unit for α sweep rate
of 0 .5 ms/division .

c . Connect the medium-frequency constant-am plitude
sine-wave generator to the CH Α I NPUT through the five-
nanosecond G R cable, 50-ohm in-line termination, and
BNC Τ connector. Connect the output of the Τ connector
to the amp lifier unit in put through the 18-inch BNC cable.

d . Set the medium-frequency generator for α four-
division disp lay (0.4 volt) at 50 kHz.

e. Center the sine-wave display with the am p lifier unit
Position control .

f . CHECK-Trigger Indicator display (square wave) for
vertical deflection of 0.2 d ivision ±0.05 d ivision .

g . Disconnect all test equipment.

Calibration-71314

c. Set the time-base unit for α sweep rate of 0.2 ms/
d ivision .

	

This completes the Performance Check of the 7D14 .
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Introduction

	

Preliminary Procedure for Adjustment

The following procedure returns the 7D14 to correct

	

NOTE
calibration . All limits and tolerances given in this proced ure
are calibration guides, and should not be interpreted as

	

This instrument should be adjusted at an ambient
instrument specifications except as listed in the Perfor-

	

temperature of 25°C ±5°C for best overall accuracy.
mance Requirement column in Section 1 . The actual
operation of the instrument may exceed the given limits or

	

1_ Remove the right side shield from the 7D14, and the
tolerances if the instrument meets the Performance R e-

	

right side panel from the Ind icator Oscilloscope .
quirements as checked in Part Ι - Performance Check of
this section .

Index of Part ΙΙ - Adjustment
Channel ΑAdjustments

1 . Adjust In put Zero (R225)

	

Page 5-13

2. Adjust Trigger Preset (R 125)

	

5-13

3 . Adjust Low-Frequency Compensation

	

5-14
(C132)

4. Adjust Reference Voltage (13320)

	

5-14
5. Set the controls as given under Preliminary Control

5 . Adjust High-Frequency Compensation

	

5-15

	

Settings .
(C150)

Measurement Interval Adjustment

6. Adjust Crystal Oscillator Frequency

	

5-16

PA RT 11-ADJUSTMENT

NOTES

2 . Install the 7D14 in the Β horizontal plug-in compart-
ment of the Ind icator Oscilloscope .

3. Connect the Indicator Oscilloscope to α power source
which meets the frequency and voltage requirements of the
oscilloscope power supply .

4. Turn the Indicator Oscilloscope power on . Allow at
least twenty minutes warmup before proceeding .

6. Advance the Indicator Oscilloscope R eadout control
to obtain α usable readout d isplay. Adjust the Focus and
Astigmatism as necessary to obtain α well-defined display .

ΝΟΤΕ

Output Signal Adjustment

	

Titles for external controls of this instrument are
capitalized in this procedure (e .g ., INPUT SENS).

7 . Adjust Trigger

	

Ind icator

	

Display Posi-

	

5-17

	

Internal adjustments are initial capitalized only (e .g .,
tioning (R866)

	

Ref Voltage).



Control Settings

	

b. Connect the d igital voltmeter between test point 118

Set the controls as given under Preliminary Control

	

and chassis ground .

Settings .

Location of Ad justments and Test Points

The locations of the Channel Α Ad j ustments and Test
Points are shown in F ig . 5-2.

	

reading of exactly zero volt .

1 . Adjust Input Zero

	

2. Adj ust Trigger Preset

Equipment R equired

1 . I nd icator Oscillosco pe

	

8 . 10Χ probe

2 . Am p lifier unit

	

9 . Five-nanosecond GR cable

3 . Time-base unit

	

10. 50-ohm in-line termination

4 . Digital voltmeter

	

11 . GR to BNC male ad apter

5 . Square-wave generator

	

12 . 10Χ G R attenuator

6 . H ig h -freq uency constant-amp litude sine-wave generator

	

13. 2Χ G R attenuator

14 . Tuning tool and inserts
7 . Me d ium-fre q uency constant-amp litude sine-wave

generator

	

15 . Three-inch screwdriver

α . Set the INPUT SEN S control to 50 Ω/100 mV .

P reset Zero
R 125 R225

CHANNEL Α ADJU STMENTS

Calibration-7D14

ε . CHECK-Voltmeter read ing ; zero volt ±0.001 volt .

d. ADJUST-Zero ad justment R225 for α voltmeter

α . Change the following control settings :

F ig . 5-2. Location of Channel Α Ad ju stments and Test points (on right si de of instrument) .
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Indicator Oscilloscope

H orizontal Mode

	

Α

ι

	

Ί

	

Ι

	

ι
b . Set the amplifier un it for α vertical deflection factor

of 50 mV/division and the time-base unit for α sweep rate

	

Ι
of 0 .1 μ s/division .

c . Connect the medium-frequency constant-amp litu d e
sine-wave generator to the amplifier unit input th rough the
five-nanosecon d G R cable and 50-ohm in-line termination . Trigge r

Switching
Points

d . Set the medium-frequency generator for α three-
divisio n d isp lay at three megahertz .

	

ΜΉ

e . Disconnect the 50-o hm in -line termination from the
am plifier unit in put and from the five-nanosecond G R
cable . Connect the five-nanosecond GR cable to the CH Α
I NPUT connector through the GR to BNC male adapter .

f . Set th e amplifier unit for AC input coupling at α
vertical deflection factor of 5 m V/division .

g . Connect the 10Χ probe to the amplifier unit input .

h. Connect the 10Χ probe tip to test point 254 and
connect the probe ground to ch assis ground .

i . Center the C RT d isplay with the amplifier unit posi-
tion control .

j . CHECK-C RT d isplay for the trigger switching points
to be centered on the sine wave as shown in F ig . 5-3 .

k. ADJUST-Preset ad justment R125 to center the
trigger switching points on the sine-wave d isplay .

Ι . CHECK-Digital voltmeter read ing ; zero volt ±0.001
volt .

m . ADJUST-Zero ad justment R225 for α voltmeter
reading of exactly zero volt .

η . Repeat parts i and j of this step .

0001ή 50~Υ ΟΟη
J~
00~

F ig . 5-3 . T rigger switching points on si ne-wave d isplay .

3 . Ad just Low- Freq uency Com pensation

α . Set the time-base u nit for α sweep rate of 0 .2 ms/
division . Set the time-base u nit to trigger at the center of
the negative-slope region .

b . Connect th e 10Χ probe to the am plifier unit in put .

c . Connect the probe ti p to test point 254 and co nnect
the probe grou nd to chassis grou nd .

d . Con nect the square-wave generator +output to the
CH Α I NPUT through the five-nanosecond G R cable and
G R to BNC male ad apter .

e . Set the square-wave generator for α five-d ivision dis-
play at one k ilohertz .

f . CHEC K-CRT display ; overshoot on square-wave dis-
play should not exceed 0.25 division .

g . ADJUST-C132 for optimum square wave with over-
shoot not exceed ing 0.25 division .

h . Disconnect all test eq ui pment .

4 . Adjust Reference Voltage

α . Change the following control settings :

71314

ο . Disconnect all test eq uip ment .

	

MEASUREMENT I NTERVAL

	

1 ms



b . Set th e amp lifier unit for α vertical deflection factor

	

parts i and j of th is step . For example, if the u pper volt
of 50 mV/division .

	

meter read i ng is -3.70 volts and the lower voltmeter
reading is -2 .90 volts, the d ifference between th e two is
-0.80 volt . Ad just R 320 for the lower read i ng plus one-half

c . Connect the h igh-frequency constant-am p litud e sine-

	

the difference or -3.30 volts.
wave generator to th e amplifier unit input th rough the five-
nanosecond G R cable, 10Χ G R attenuator, and 50-ohm

	

m. Disco nnect all test eq ui pment .
in-line termination .

d . Set the h igh-frequency generator for α two-d ivision
d isp lay at the 3-MH z reference frequency .

	

of 10 mV/division.

e . Disconnect the h ig h -frequency generator from the

	

b . Connect the h ig h -freq u ency generator to th e ampli
amplifier unit input.

	

fier unit in put through the five-nanosecond GR cable, 10Χ
G R attenuator, 2Χ GR attenuator, and 50-ohm in-line
termination .

f . Connect the generator to the CH Α I NPUT th rough
the five-nanosecond G R cable, 10Χ G R attenuatoη, and G R
to BN C male adapter .

	

ε . Set the h igh-frequency generator for α five-d ivision
(50 millivolts) d isplay at th e 3-MH z reference frequency .

g . Set the h igh-frequency generator for α 120-megahertz
output .

	

d . Disconnect the generator from the amplifier un it
i nput .

h . CHECK-Readout display for α steady count of
about 120 MHz.

	

e. Connect the generator to the CH Α I NPUT through
the five-nanosecond GR cable, 10Χ GR attenuator, 2Χ GR
attenuator, and G R to BNC male adapter.

i . Connect the digital voltmeter between test point 326
and chassis ground .

j . Adjust the R ef Voltage adj ustment R 320 as far cloc k -
wise as possible without significantly changing th e 120-MHz

	

g. Check-Readou t display for α count of about 500
count; note the voltmeter reading .

	

MHz .

k . Ad just the R ef Voltage adjustment R320 as far
cou nterclockwise as possible without significantly changing
the 120-MH z count; note the voltmeter reading .

Ι . ADJUST-R ef Voltage ad j ustment R320 for α volt-
meter read ing halfway between the readings obtained in

5. Adjust H igh- F requency Compensation

i . Disconnect all test equipment .

Calibration-7D14

α . Set th e am p lifier unit for α vertical deflection factor

f. Set the generator for α 500-MHz output .

h . ADJU ST-C150 for α 500-MH z count .

j . Rep lace the Ind icator oscilloscope right cover.
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Control Settings

	

b. Replace the right side sh ield on the unit and remove
the left shiel d .

Set the controls as given under Preliminary Control
Settings .

The location of the Measurement I nterval ad justment is
shown in F ig . 5-4 .

6 . Adjust Crystal Oscillator Frequency

Eq uipment Req uired

1 . Ind icator oscilloscope

	

3. Frequency standard

2 . F lexib le plug-in extender

	

4. Tuning tool

ΝΟΤΕ

The oscillator frequency must be adjusted at an
ambient room temperature ofabout +25°Caccording
to the following procedure to ensure operation within
the limits given in Section 1 for an operating tempera-
ture range of 0°C to +50°C.

α . Remove the 7D14 from the Indicator Oscilloscope .

MEASUREM ENT INTERVAL ADJUSTMENT

c . Note the Frequency at 27° C notation on the crystal
oscillator cover (see Fig . 5-4) .

d . Place the 7D14 on the flexib le plug-in extende r and
plug the extender into the I nd icator Oscilloscope .

e . Connect the frequency stand ard one-megahertz out-
put to the CH Α I N PUT.

f . P ress the MEASUREMENT I NTERVAL 10 s button
and the BW 5 MH z button .

g . Place the 7D14 with the left si de on th e bench so the
crystal oscillator is facing downward . Allow the unit to
warm up in th is position for about 15 minutes .

h. CHECK- Read out display for α count of 1000.0000
kH z ± one-fifth of the 5 .0-MHz error indicated on the
oscillator cover ±1 cou nt . F or example, for an oscillator
Freq at 27°C of 5.0 MH z +1 .0 H z, α count of 1000.0000
kH z minus 0.2 Hz i1 cou nt (999 .9998 kH z ±1 count)
should be obtained . If the 5 .0-MH z error were -1 .0 H z, 0.2
H z would be added to the count (1000.0002 kHz ±1
count) .

i . ADJUST-Crystal oscillator frequency adj ustment for
α d isplayed cou nt as given in part h of this step. To gain
access to the oscillator frequency ad justment, remove the
screw in the oscillator cover . The a dj ustment is made with
the tuning tool .

j . Disconnect all test equipment .

Fig . 5-4 . Location of Measurement I nterval and Output Signal
Adjustments (on left si de of instrument) .

	

the left si de sh ield on the unit .
k . Remove the 7D14 from the p lug-i n extender . Replace



Settings .

The location of the Output Signal adj ustment is shown
in F ig . 5-4.

7. Adjust Trigger Indicator Display Positioning

b . Remove the left side cover from the i ndicator Oscillo-
scope.

OUTPU T SIGNAL ADJUSTMENT

Eq ui pment Required

1 . I nd icator Oscilloscope

	

5 . Five-nanoseco nd G R cab le

2. Amp lifier plug-in u nit

	

6. 50-ohm in-line termination

3. Time-base p lug-in u nit

	

7 . GR to BNC male adapter

4 . Medium-fre quency

	

constant-amplitude

	

8. Three-inch screwdriver
sine-wave generator

Control Settings

	

f. Disconnect the generator from the am plifier u nit

Set the controls as given under Preliminary Control

	

input .

g . Connect the medium-frequency generator to th e CH
Α I NPUT through the five-nanosecond GR cable and GR to
BN C male adapter .

α . Install th e 71314 i n the left vertical p lug-i n compart-

	

h . Change the following control settings :
ment of the Indicator Oscillosco pe.

Indicator Oscilloscope

Vertical Mode

	

Left
Α Trigger Source

	

Left Vert
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ε . Set the amplifier unit for α vertical deflection factor
of 50 mV/d ivision and the time-base u nit for α sweep rate

	

i . CHECK-C RT d isplay; the Trigger Indicator square-
of 10 μs/d ivision .

	

wave display should be positioned in the CRT viewing area .

d . Connect the medium-frequency constant-amplitude

	

j . ADJUST-Display Positioning adjustment R 866 to
sine-wave generator to the amplifier u nit input through the

	

vertically

	

position the Trigger Indicator d isp lay in the
five-nanosecond G R cable and 50-ohm in-line termination.

	

desired area of the CRT .

e. Set the medium-freq uency generator for α three-

	

This completes the Adjustment proced ure of th e 7D14 .
division display (150 millivolts) at the 50-kilohertz refer-

	

Disconnect all test equi pment. Replace the left side cover
ence freq uency.

	

on the Ind icator Oscilloscope.



NOTES



ΒΗΒ

	

bindi ng head brass

BHS

	

binding head steel

cap .

	

capacitor

cer

	

ceramic

com p composition

conn connector

CRT

	

cathode-ray tube

cs k	countersunk

DE

	

double end

d ia

	

diameter

d iv

	

division

elect .

	

electrolytic

EMC

	

electrolytic, metal cased

EMT

	

electrolytic, metal t ub u lar

ext

	

exte rnal

F & Ι

	

focus and intensity

FHB

	

flat head brass

FHS

	

flat head steel

F il ΗΒ

	

filliste r head b r ass

F il HS

	

fillister head steel

h

	

heig h t or hig h

hex . hexagonal

ΗΗΒ

	

hex head brass

HHS

	

hex head steel

HSB

	

hex socket brass

HSS

	

hex soc ket steel

ID

	

inside d iameter

inc

	

i ncandescent

PARTS LIST ABBREVIATIONS
int

	

internal

Ig

	

le ngth or long

met .

	

metal

mtg hdw

	

mounting hardware

OD

	

o utside diameter

ΟΗΒ

	

oval head brass

O HS

	

oval head steel

Ρ /Ο

	

part of

ΡΗΒ

	

pan head brass

PHS

	

pan head steel

plstc

	

p lastic

PMC

	

paper, metal cased

poly

	

polystyrene

prec

	

precision

PT

	

pape r, t u bu la r

ΡΤΜ

	

paper or plastic, t ub u lar, molded

RHB

	

rou nd head b rass

RHS

	

round head steel

SE	singleend

SN or S/ Ν

	

serial nu mber

S or SW	switch

TC

	

tem perat u re compensated

ΤΗΒ

	

truss head brass

thk

	

th ic k

THS

	

truss head steel

t u b .

	

tu bular

var

	

variable

ω

	

wide or width

WW wire-wou nd



PARTS ORDER I NG I NFORMATIO N

Replacement parts are available from or t h ro u g h your local Tektro n ix, Inc . Fiel d
Office or rep r esentative .

Changes to Tektronix instr u ments a re sometimes made to accommodate im proved
components as they become available, and to give you t h e benefit of t h e latest circu it
improvements developed in ou r e n gi neering department . It is t h erefore im portant, when
ordering parts, to i n cl ude t he following information in you r o rder: P art n u mber, instr ument
type o r number, serial or mod el n u mber, and modification n umber if a pp licable .

If α part you have ordered has been replaced wit h α new or im proved part, your
local Tektronix, I n c . Fiel d Office or representative will contact you concerni ng any change
i n part n umber .

SPECIAL NOTES AND SYMBOLS

X000

	

Part first added at t h is serial n umber

ΟΟΧ

	

Part remove d after t h is serial n u mber

*000-0000-00

	

Asteris k preced i ng Tektronix P a rt Number indicates manufactu red by
or for Tekt r onix, I n c., or reworked or check ed com ponents .

Use 000-0000-00

	

Pa r t number ind icated is direct replacement .



INDEX OF ELECTRICAL PARTS LIST
Title

	

Page No.
CHASSIS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-1
Α 1 HIGH FREQ COUNTER Circuit Board Assembly . . . . . . . . . . . . . . . . . . . . .

	

6-1
Α2 LOGIC Circ uit Board Assembly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-12
Α3 TR IGGER SWITCH Circuit Board Assembly . . . . . . . . . . . . . . . . . . . . . . . . . 6-21
Α4 BANDWIDTH SWITCH Circuit Board Assembly . . . . . . . . . . . . . . . . . . . 6-21
Α5 COUPLING SWITCH Circuit Board Assembly . . . . . . . . . . . . . . . . . . . . . . . 6-21
Α6 REF FREQ SWITCH Circuit Board Assembly . . . . . . . . . . . . . . . . . . . . . . . . 6-22

Α7 INTERVAL SWITCH Circuit Board Assem bly . . . . . . . . . . . . . . . . . . . . . . . . 6-22



Val ues a re fixed un less ma rk ed Variable .

Te ktronix

	

Se rial/Model No.
Ckt . No .

	

Part No .

	

E ff

	

Disc

	

Description

Wi red or Unwired

Tole rance ±20% un less otherwise indicated .

'Includ es 311-0911-00 125 kg, Var resistor.

SECTION 6
ELECTRICAL PARTS LIST

CHASSIS

Bulb

DS80

	

150-0109-00

	

Inca ndescent, 18 V, 26 mA

Connectors

J 1

	

131-0818-00

	

BNC, receptacle, electrical, female
J50

	

131-0282-00

	

Bu lkhead , receptacle ω /single center contact
J60

	

131-0282-00

	

Bu lkhea d, receptacle ω/single cente r contact
J62

	

136-0387-00

	

Socket, p in term .

Resistors

Resistors are fixed, composition , ±10% un less ot he rwise ind icated .

R221	311-0991-00

	

125 kΩ, Var
R70

	

311-1114-00

	

2.5 ΜΩ , Var

Switch

S10

	

260-1219-00

	

Rota ry

	

I NPUT SENS

Α1 HIGH FRED COUNTER Circu it Board Assembly

*670-0993-00

	

Complete Board

Capacitors

7D14

C1

	

283-0187-00

	

0.047 μF

	

Ce r

	

400 V

	

10%
C100

	

283-0000-00

	

0.001 μF

	

Ce r

	

500 V
C101

	

281-0653-00

	

3.3 pF

	

Ce r

	

200 V

	

±1 pF
C102

	

281-0619-00

	

1 .2 pF

	

Ce r

	

200 V
0 03

	

281-0619-00

	

1 .2 pF

	

Cer

	

200 V



Electrical Parts List-71314

Α 1 HIGH FRECI COUNTER Circuit Board Assembly (cont)

Te ktronix

	

Serial/Model No .
C k t . No .

	

Part No.

	

Eff

	

Disc

	

Desc r iptio n

Capacitors (cont )

C105

	

281-0659-00

	

4.3 pF

	

Cer

	

500 V

	

±0.25 pF
C112

	

281-0653-00

	

3.3 pF

	

Ce r

	

200 V

	

±1 pF
C118

	

283-0177-00

	

1 μ&

	

Ce r

	

25 V	+80%-20%
C119

	

283-0000-00

	

0.001 μ &

	

Ce r

	

500 V

C127

	

283-0000-00

	

0.001 μF

	

Cer

	

500 V

C131

	

281-0613-00

	

10 ρF

	

Cer

	

200 V

	

10%
C132

	

281-0151-00

	

1-3 pF, Va r

	

Ce r

	

100 ν
C142

	

281-0616-00

	

6.8 pF

	

Cer

	

200 V
0 50

	

281-0151-00

	

1-3 pF, Var

	

Ce r
Cl51

	

281-0618-00

	

4.7 pF

	

Ce r

	

200 V

	

±0.5 pF
C170

	

283-0076-00

	

27 pF

	

Ce r

	

500 V

	

10%

C175

	

283-0078-00

	

13010100

	

Β010350Χ

	

0.001 μF

	

Cer

	

500 V
C176

	

283-0219-00

	

Β010100

	

Β010359

	

1500 pF

	

Ce r

	

50 ν
C176

	

283-0184-00

	

Β010360

	

270 pF

	

Ce r

	

50 V
C178

	

283-0182-00

	

51 pF

	

Ce r

	

400 V

	

5%
C186

	

283-0003-00

	

0.01 μ F

	

Ce r

	

150 V
C195

	

290-0135-00

	

15 μ&

	

Elect.

	

20 V

C196

	

290-0135-00

	

15 μF

	

Elect .

	

20V
C197

	

283-0003-00

	

0.01 μF

	

Ce r

	

150 ν
C199

	

290-0135-00

	

15 μ &

	

E lect.

	

20 V
C203

	

283-0000-00

	

0.001 μF

	

Ce r

	

500 ν
C209

	

283-0000-00

	

0.001 μF

	

Cer

	

500 ν

C210

	

283-0111-00

	

0.1 μ&

	

Cer

	

50 V
C212

	

290-0114-00

	

47 μF

	

Elect.

	

6V
C214

	

281-0653-00

	

3.3 pF

	

Cer

	

200 V

	

±1 pF
C219

	

281-0609-00

	

1 pF

	

Cer

	

200 V

	

10%
C220

	

281-0613-00

	

10 pF

	

Cer

	

200 V

	

10%

C221

	

281-0611-00

	

2.7 pF

	

Cer

	

200 V

	

±0.25 pF
C222

	

283-0026-00

	

0.2 μF

	

Ce r

	

25V
C223

	

283-0000-00

	

0.001 μ F

	

Ce r

	

500 V

C230

	

283-0000-00

	

0.001 μ F

	

Ce r

	

500 V

C233

	

283-0181-00

	

1 .8 pF

	

Ce r

	

100V

	

10%

C242

	

281-0616-00

	

6.8 pF

	

Cer

	

200 V
C248

	

281-0613-00

	

10 pF

	

Cer

	

200 V

	

10%
C259

	

283-0003-00

	

0.01 μF

	

Ce r

	

150 V
C276

	

281-0610-00

	

2.2 pF

	

Ce r

	

200 V

	

-±0 .1 pF
C295

	

290-0135-00

	

15 μ &

	

Elect.

	

20 V

C296

	

290-0135-00

	

15 μ&

	

E lect.

	

20 V
C297

	

283-0003-00

	

0.01 μ &

	

Cer

	

150 V
C299

	

283-0003-00

	

0.01 μF

	

Ce r

	

150 V
C309

	

283-0000-00

	

0.001 μF

	

Ce r

	

500 ν
C318

	

283-0003-00

	

0.01 μ&

	

Ce r

	

150V
C319

	

283-0003-00

	

0.01 μF

	

Ce r

	

150 ν



Α 1 HIGH FREQ COUNTER Circuit Board Assembly (cont)

Tektronix

	

Serial/Model No.
Ckt . No.

	

Pa rt No .

	

Eff

	

Disc

	

Description

Capacito rs (cont)

C326

	

283-0000-00

	

0.001 μF

	

Cer

	

500 V
C328

	

283-0003-00

	

0.01 μ &

	

Ce r

	

150 V
C342

	

281-0612-00

	

5.6 pF

	

Cer

	

200 V

	

±0.5 pF
C344

	

281-0611-00

	

Β010100

	

1301 0102X

	

2.7 pF

	

Cer

	

200 V

	

±0.25 pF
C347

	

283-0000-00

	

0.001 μF

	

Ce r

	

500 V

C348

	

283-0000-00

	

0.001 μF

	

Ce r

	

500 V
C349

	

283-0000-00

	

0.001 μ &

	

Ce r

	

500 V
C351

	

283-0103-00

	

180 pF

	

Ce r

	

500 V

	

5%
C358

	

283-0000-00

	

0.001 μF

	

Cer

	

500 V
C364

	

283-0000-00

	

0.001 μF

	

Ce r

	

500 V

C376

	

283-0000-00

	

0.001 μF

	

Ce r

	

500 V
C384

	

283-0000-00

	

0.001 μF

	

Ce r

	

500 V
C392

	

283-0000-00

	

0.001 μF

	

Ce r

	

500 V
C402

	

283-0000-00

	

0.001 μF

	

Ce r

	

500 V
C414

	

283-0000-00

	

0.001 μF

	

Ce r

	

500 V

C419

	

283-0003-00

	

0.01 μF

	

Ce r

	

150 V
C440

	

283-0003-00

	

0.01 μ &

	

Cer

	

150 V
C446

	

283-0003-00

	

0.01 μF

	

Ce r

	

150 V-
C450

	

283-0003-00

	

0.01 μ &

	

Cer

	

150 V
C457

	

283-0003-00

	

0.01 μF

	

Cer

	

150 V
C463

	

283-0003-00

	

0.01 μF

	

Cer

	

150 V

Semiconductor Device, Diodes

Electrical Parts List-7D14

CRl00

	

*152-0185-00

	

Silicon

	

Replaceable by 1 Ν4152
CR114

	

*152-0323-00

	

Silicon -

	

Tek Spec
CR115

	

*152-0322-00

	

Silicon	Te k Spec
CR116

	

*152-0322-00

	

Silicon

	

Tek Spec
CR117

	

*152-0323-00

	

Silicon

	

Tek Spec

CR135

	

*152-0185-00

	

Silicon

	

Replaceable by 1 Ν4152
CR136

	

*152-0322-00

	

Silicon

	

Te k Spec
CR152

	

*152-0185-00

	

Silicon

	

Replaceable by I N4152
CR154

	

*152-0185-00

	

Silicon

	

Replaceable by 1 Ν4152
CR164

	

*152-0185-00

	

Silicon

	

Replaceable by 1N4152

CR165

	

*152-0185-00

	

Silicon

	

Replacea ble by 1 Ν4152
CR173

	

*153-0037-00

	

Silicon

	

Te k Spec (matched pair)CR175
CRl74

	

152-0177-01

	

Β010100

	

13019999

	

Tunnel

	

10 mA
CR174

	

152-0177-00

	

Β020000

	

Tunnel

	

10 mA, checked

CR200

	

*152-0185-00

	

Silico n

	

Replaceable by 1 Ν4152
CR201

	

*152-0185-00

	

Silicon

	

Replaceable by I N4152
CR202

	

*152-0185-00

	

Silicon

	

Replaceable by I N4152
CR203

	

*152-0185-00

	

Silicon

	

Replaceable by 1 Ν4152



Electrical Parts List-71314

Te ktro n ix

	

Se rial/Model No .
Ckt. No.

	

Part No.

	

Eff

	

Disc

	

Desc ription

CR204

	

*152-0185-00

	

Silicon

	

Replaceable by 1N4152
CR205

	

*152-0185-00

	

Silicon

	

Replaceable by 1N4152
CR206

	

*152-0185-00

	

Silico n

	

Replaceable by 1N4152
CR207

	

*152-0185-00

	

Silico n

	

Replaceable by 1 Ν4152
CR208

	

*152-0185-00

	

Silico n

	

Replaceable by 1N4152

CR209

	

*152-0185-00

	

Silico n

	

Replaceable by 1N4152
CR214

	

*152-0185-00

	

Silico n

	

Replaceable by 1N4152
CR235

	

*152-0185-00

	

Silico n

	

Replaceable by 1 Ν4152
CR236

	

*152-0322-00

	

Silico n	Te k Spec
CR252

	

*152-0185-00

	

Silicon

	

Replaceable by 1N4152

CR254

	

*152-0185-00

	

Silicon

	

Replaceable by 1N4152
CR322

	

*152-0185-00

	

Silicon

	

Replaceable by 1N4152
CR323

	

*152-0185-00

	

Silicon

	

Replaceable by 1 Ν4152
CR357

	

*152-0185-00

	

Silicon

	

Replaceable by 11\14152
CR411

	

*152-0322-00

	

Silicon

	

Tek Spec

CR412

	

*152-0322-00

	

Silico n

	

Tek Spec
VR176

	

152-0279-00

	

Ze ner

	

1 Ν751 Α

	

400 mW, 5 .1 V, 5%
VR178

	

152-0127-00

	

Ze ner

	

1 Ν755Α

	

400 mW, 7.5 V, 5%
VR210

	

152-0149-00

	

Zener

	

1 Ν961 Β

	

400 mW, 10 V, 5%

VR331
VR335
VR348

VR364
VR376
VR384
VR392
VR402

Α 1 HIGH FRED COUNTER Circuit Board Assembly (cont)

Semiconductor Device, Diodes (co nt )

153-0048-00

	

Zene r

VR413

	

152-0278-00

	

Zene r

	

1 Ν4372Α

	

400 mW, 3 V, 5%

Relays

K1 00

	

148-0070-00

	

1301 0100

	

B01 0189

	

Armat u re, pl u g-in, contacts SPDT
K1 00

	

148-0070-01

	

13010190

	

Armat ure, p lug-in, co ntacts SPDT
K1 01

	

148-0070-00

	

13010100

	

B01 0189

	

Armat ure, ρΙυ,g- ίπ , co ntacts SPDT
K1 01

	

148-0070-01

	

B01 0190

	

Armatu re, p lug-i n , contacts SPDT
K1 03

	

148-0071-00

	

Armatur e, p lug-in, contacts DPDT

Κ106

	

148-0070-00

	

1301 0100

	

B01 0189

	

A rmat ure, pl u g-in, contacts S PDT
Κ106

	

148-0070-01

	

1301 0190

	

A rmat ure, pl u g-in, contacts SPDT
K1 52

	

148-0070-00

	

B01 0100

	

B01 0189

	

Armat ure, p lug-in , contacts SPDT
K1 52

	

148-0070-01

	

1301 0190

	

Armatu re, p lug-in, co ntacts SPDT
Κ252

	

148-0070-00

	

B01 0100

	

B010189

	

Armature, plug-in , contacts SPDT

Κ252

	

148-0070-01

	

B010190

	

Armatur e, plug-in, contacts SPDT

Set of (8)

	

400 mW, 6 .2 V



L234

	

*108-0440-00

	

8 μη
L235

	

108-0538-00 2 .7
L238

	

*108-0440-00

	

μΗ
8 μΗ

L251

	

108-0569-00

	

55 ηΗ
L295

	

*108-0440-00

	

8 μη

L362

	

276-0569-00

	

ΧΒΟ10360

	

Co re, to roid fe rrite
L374

	

276-0569-00

	

ΧΒΟ10360

	

Co re, to roid fe rrite
L382

	

276-0569-00

	

ΧΒΟ10360

	

Co re, to roid fer rite
L390

	

276-0569-00

	

ΧΒΟ10360

	

Co re, to roid fer rite
L400

	

276-0569-00

	

ΧΒΟ10360

	

Co re, to roid fe rrite

LR108

	

*108-0407-00

	

20 ηΗ

	

(Wou nd on α 51 Ω , 1/8 W, 5% resistor)LR163

	

*108-0407-00

	

13010100

	

1301 01 02X

	

20 ηΗ

	

(wound on α 51 Ω, 1/8 W, 5% r esisto r)LR169

	

*108-0407-00

	

20 ηΗ

	

(wound on α 51 Ω, 1/8 W, 5% resisto r )LR263

	

*108-0407-00

	

13010100

	

Β010102Χ

	

20 ηΗ

	

(wound on α 51 Ω , 1/8 W, 5% resisto r)LR269

	

*108-0407-00

	

20 ηΗ

	

(wo und on α 51 Ω , 1/8 W, 5% resisto r)LR279

	

*108-0407-00

	

20 ηΗ

	

(wound on α 51 Ω, 1/8 W, 5% resisto r)

Q130

	

151-1031-00

	

Silicon

	

FET

	

Ν cha nn el, junction ty peQ1322	*153-0589-00

	

Silicon

	

ΝΡΝ TO-72 2Ν5652Q136

	

151-0190-00

	

Silico n

	

ΝΡΝ TO-92 2Ν3904Q141 3	*153-0589-00

	

Silicon

	

ΝΡΝ TO-72 2 1\1 5652Q147

	

*151-0271-00

	

Silico n

	

ΡΝΡ

	

TO-18 Te k Spec
Q152

	

151-0345-00

	

Silicon

	

ΡΝΡ

	

M ic ro-Tee, very H igh Freq .Q154

	

*151-0294-00

	

Silicon

	

ΡΝΡ

	

High Freq . Te k SpecQ170

	

*151-0294-00

	

1301 0100	B010359

	

Silicon

	

ΡΝΡ

	

High Freq . Te k SpecQ170

	

*153-0598-00

	

1301 0360	Silicon

	

ΡΝΡ

	

Tek selectedQ180

	

*151-0294-00

	

1301 0100	13010359	Silicon

	

ΡΝΡ

	

H igh Freq . Te k Spec

Q180

	

*153-0598-00

	

1301 0360	Silicon

	

ΡΝΡ

	

Tek selectedQ188

	

151-0190-00

	

Silico n

	

ΝΡΝ TO-92 2Ν3904Q190

	

*151-0212-00

	

Silicon

	

ΝΡΝ

	

TO-18 Te k SpecQ216

	

*151-0230-00

	

B01 0100

	

13010359

	

Silicon

	

ΝΡΝ

	

TO-105 Selected from RCA 40235Q216

	

151-0282-00

	

B01 0360

	

Silicon

	

ΝΡΝ

	

TO-72 21\15179

Q218

	

*151-0271-00

	

Silico n

	

ΡΝΡ

	

TO-1 8

	

Te k SpecQ2322	*153-0589-00

	

Silicon

	

ΝΡΝ TO-72 2Ν5652Q236

	

151-0190-00

	

Silicon

	

ΝΡΝ TO-92 2 1\1 3904Q241 3	*153-0589-00

	

Silicon

	

ΝΡΝ TO-72 2Ν5652Q247

	

*151-0271-00

	

Silicon

	

ΡΝΡ

	

TO-1 8

	

Tek Spec
'0132 and 0232 furni shed as α matched pair.
'0141 and 0241 furnis hed as α matched pai r .

Α 1 HIGH FREQ COUNTER Circuit Board Assembly (cont)

Te kt ronix

	

Serial/Model No .
Ckt . No .

	

Pa rt No .

	

Eff

	

Disc

	

Description

Inducto rs
Ll34

	

*108-0440-00

	

8 1Aη
Ll 35

	

108-0538-00

	

2.7 μη
Ll38

	

*108-0440-00

	

8 μη
Ll48

	

*108-0440-00

	

8 μη
L151

	

108-0569-00

	

55 ηΗ

Ll52

	

*108-0440-00

	

8 μη
L192

	

108-0369-00

	

Β010100

	

Β010359

	

120 ηΗ
L192

	

108-0421-00

	

Β010360

	

60 ηΗ
Ll95

	

*108-0440-00 8
Ll99

	

*108-0440-00

	

μΗ
8 μΗ

Transistors

Electrical Parts Lίst-7D14



Electrical Parts Ust-71)14

Α1 HIGH FREQ COUNTER Ci rcuit Board Assembly (cont)

Tektronix

	

Serial/Model No.
C k t . No .

	

Part No .

	

Eff

	

Disc

	

Desc r iption

Transistors (cont)

Q252

	

151-0345-00

	

B01 0100

	

1301 9999

	

Silico n

	

ΡΝΡ

	

Mic ro-Tee, very High F req.
Q252

	

151-0362-00 Β020000

	

Silico n

	

ΡΝΡ SMT1105
Q254

	

*151-0294-00

	

Silicon

	

ΡΝΡ

	

High Freq. Tek Spec
Q259

	

151-0220-00

	

Silicon

	

ΡΝΡ

	

TO-1 8

	

2Ν4122
Q270

	

*151-0294-00

	

Β010100

	

Β010359

	

Silicon

	

ΡΝΡ

	

High Fr eq. Tek Spec

0270

	

*153-0598-00

	

B01 0360

	

Silicon

	

ΡΝΡ

	

Te k selected
Q275

	

151-0345-00

	

13010100

	

1301 9999

	

Silicon

	

ΡΝΡ

	

Mic ro-Tee, very High Freq.
Q275

	

151-0362-00 Β020000

	

Silicon

	

ΡΝΡ SMT1105
Q278

	

151-0345-00

	

Β010100

	

Β019999

	

Silicon

	

ΡΝΡ

	

Mic ro-Tee, very High Freq.
Q278

	

151-0362-00 Β020000

	

Silicon

	

ΡΝΡ SMT1105

Q280

	

*151-0294-00

	

Β010100

	

B01 0359

	

Silicon

	

ΡΝΡ

	

Hig h Freq. Tek Spec
0280

	

*153-0598-00

	

B01 0360

	

Silicon

	

ΡΝΡ

	

Te k selected
Q288

	

151-0190-00

	

Silicon

	

ΝΡΝ TO-92 2Ν3904
Q290

	

*151-0212-00

	

Silicon

	

ΝΡΝ

	

TO-18 Te k Spec
Q317

	

*151-0134-00

	

Silicon

	

ΡΝΡ

	

TO-5 Replaceable by 2Ν2905

Q339

	

151-0190-00

	

Silicon

	

ΝΡΝ TO-92 2Ν3904
Q341

	

151-0282-00

	

Silico n

	

ΝΡΝ TO-72 2Ν5179
Q345

	

151-0282-00

	

Silico n

	

ΝΡΝ TO-72 2Ν5179
Q353

	

151-0190-00

	

Silico n

	

ΝΡΝ TO-92 2Ν3904
Q356

	

151-0220-00

	

Silicon

	

ΡΝΡ

	

TO-1 8

	

2Ν4122

Q359

	

151-0190-00

	

Silicon

	

ΝΡΝ TO-92 2Ν3904
Q362

	

*151-0230-00

	

Β010100

	

Β010359

	

Silicon

	

ΝΡΝ

	

TO-105 Selected from RCA 40235
Q362

	

151-0282-00

	

Β010360

	

Silico n

	

ΝΡΝ

	

TO-72 2Ν5179
Q364

	

*151-0230-00

	

Β010100

	

Β010359

	

Silicon

	

ΝΡΝ

	

TO-1 05 Selected from RCA 40235
Q364

	

*151-0259-00

	

Β010360

	

Silico n

	

ΝΡΝ

	

TO-106 Selected from 2Ν3563

Q374

	

*151-0230-00

	

B01 0100

	

13010359

	

Silico n

	

ΝΡΝ

	

TO-1 05 Selected from RCA 40235
Q374

	

151-0282-00

	

13010360

	

Silicon

	

ΝΡΝ

	

TO-72 2Ν5179
0376

	

*151-0230-00

	

Β010100

	

Β010359

	

Silico n

	

ΝΡΝ

	

TO-1 05 Selected from RCA 40235
Q376

	

151-0259-00

	

Β010360

	

Silicon

	

ΝΡΝ

	

TO-106 Selected from 2Ν3563
Q382

	

*151-0230-00

	

Β010100

	

Β010359

	

Silico n

	

ΝΡΝ

	

TO-1 05 Selected f rom RCA 40235

Q382

	

151-0282-00

	

B01 0360

	

Silicon

	

ΝΡΝ

	

TO-72 2Ν5179
Q384

	

*151-0230-00

	

B01 0100

	

13010359

	

Silicon

	

ΝΡΝ

	

TO-1 05 Selected from RCA 40235
0384

	

151-0259-00

	

13010360

	

Silico n

	

ΝΡΝ

	

TO-106 Selected from 2Ν3563
Q390

	

*151-0230-00

	

13010100

	

B01 0359

	

Silicon

	

ΝΡΝ

	

TO-1 05 Selected from RCA 40235
Q390

	

151-0282-00

	

13010360

	

Silico n

	

ΝΡΝ

	

TO-72 2Ν5179

Q392

	

*151-0230-00

	

B01 0100

	

B01 0359

	

Silicon

	

ΝΡΝ

	

TO-1 05 Selected f rom RCA 40235
0392

	

151-0259-00

	

B01 0360

	

Silicon

	

ΝΡΝ

	

TO-106 Selected from 2Ν3563
Q400

	

*151-0230-00

	

B01 0100

	

13010359

	

Silico n

	

ΝΡΝ

	

TO-1 05 Selected from RCA 40235
Q400

	

151-0282-00

	

B01 0360

	

Silicon

	

ΝΡΝ

	

TO-72 2Ν5179
Q402

	

*151-0230-00

	

13010100

	

13010359

	

Silicon

	

ΝΡΝ

	

TO-1 05 Selected f rom RCA 40235

Q402

	

151-0259-00

	

B01 0360

	

Silicon

	

ΝΡΝ

	

TO-106 Selected from 2Ν3563
Q405

	

151-0282-00

	

Silicon

	

ΝΡΝ TO-72 2Ν5179
Q407

	

151-0282-00

	

Silicon

	

ΝΡΝ TO-72 2Ν5179
Q418

	

151-0220-00

	

Silicon

	

ΝΡΝ

	

TO-1 8

	

2Ν4122

Resistors

R esisto rs are fixed, composition , 4-10% un less otherwise indicated .

R100

	

315-0625-00

	

6.2 ΜΩ

	

1/4W

	

5%
R101

	

321-1485-00

	

1 .11 ΜΩ

	

1/Θ W

	

Prec

	

1
R102

	

315-0395-00

	

3.9 ΜΩ

	

1/4W

	

5%
R103

	

317-0510-00

	

51 0

	

ΥΘ W

	

5%
RI 04

	

321-0481-00

	

1 ΜΩ

	

'/Θ W

	

Prec

	

1



Α 1 HIGH FREQ COUNTER Circuit Board Assembly (cont)

Tek t r onix

	

Serial/Model No .
C k t. No .

	

Part No .

	

Eff

	

Disc

	

Description

Resistors (cont)

Electrical Parts List-7D14

R105

	

321-0394-00

	

124 kΩ

	

'/8 ω

	

Prec

	

1
R107

	

,	323-0126-00

	

200 Ω

	

'/τ ω

	

Ρreε

	

1%
R108

	

323-0126-00

	

2000

	

'/τ ω

	

Prec

	

1%
R109

	

323-0126-00

	

200 Ω '/2 ω

	

Prec

	

%
R110

	

323-0126-00

	

200 0

	

1
'/2 W

	

Prec

	

1

R111

	

317-0200-00

	

20 Ω

	

'/θ ω

	

5%
R112

	

321-0481-00

	

1 ΜΩ

	

'/8 ω

	

Prec

	

1
R113

	

317-0511-00

	

510 Ω

	

'/8 ω

	

5
R117

	

317-0102-00

	

1 kΩ

	

'/8 W

	

5%
R118

	

315-0394-00

	

390 kΩ

	

'/4 W

	

5%

R119

	

321-0481-00

	

1 ma

	

ω

	

Prec

	

1
R120

	

317-0473-00

	

47 42

	

ω

	

5%

R121

	

315-0104-00

	

100 kΩ

	

'/4 W

	

5%
Rl25

	

311-0613-00

	

100 kΩ, Var
R126

	

317-0105-00

	

1 ΜΩ

	

'/8 ω

	

5%

R127

	

317-0823-00

	

82 kΩ

	

'/8 ω

	

5%
R128

	

317-0106-00

	

10 ma

	

'/8 ω

	

5%
R1 30

	

317-0471-00

	

470 Ω

	

'/8 ω

	

50/.
R131

	

321-0239-00

	

3.01 kΩ

	

'/8 W

	

Prec

	

1
R134

	

321-0184-00

	

806 Ω '/8 W

	

Prec .

	

1

R135

	

321-0086-00

	

76.8 Ω

	

ω

	

Prec

	

1
R136

	

317-0274-00

	

270 kΩ

	

ω

	

5%
R137

	

317-0105-00

	

1 ma

	

ω

	

5%
R138

	

321-0126-00

	

200 Ω

	

'/8W

	

Prec

	

1%
R140

	

321-0085-00

	

75 Ω

	

'/8 ω

	

Prec

	

1

R142

	

317-0221-00

	

220 Ω

	

'/8 W

	

5%
R144

	

321-0126-00

	

200 Ω

	

ω

	

Prec

	

1%
R145

	

321-0114-00

	

150 Ω

	

ω

	

Prec

	

1
R148

	

315-0820-00

	

82 Ω

	

'/4 W

	

5%
R149

	

321-0055-00

	

36.5 Ω

	

.

	

'/8 ω

	

Prec

	

1 %

R151

	

317-0100-00

	

13010100

	

Β010102Χ

	

10 Ω

	

'/8 ω

	

5%
RI 51

	

317-0750-00

	

75 Ω

	

'/8 ω

	

5%
R152

	

321-0189-00

	

909 Ω

	

'/8 ω

	

Prec

	

1%
R153

	

321-0093-00

	

90.9 Ω /

	

/°R154

	

321-0068-00

	

49.9 Ω

	

'/8

,
ω

	

Prec

	

1 /ο

R155

	

317-0123-00

	

12 kΩ

	

ω

	

5%
R157

	

321-0239-00

	

3.01 kΩ

	

ω

	

Prec

	

1
R158

	

321-0180-00

	

732 Ω '/8 ω

	

Prec

	

1
R159

	

321-0268-00

	

6.04 kΩ

	

%
ω Prec

	

1
R161

	

321-0209-00

	

1 .47 42

	

ΥΒ
W Prec

	

1

R162

	

317-0104-00

	

100 kΩ

	

'/8 ω

	

5%
Rl65

	

317-0330-00

	

33 Ω

	

'/8 ω

	

5%
R1 66

	

317-0201-00

	

200 Ω

	

'/8 W

	

5%
Rl 67

	

317-0101-00

	

100 Ω

	

ω

	

5%
R1 70

	

317-0750-00

	

750

	

ω

	

5%

R 171

	

321-0193-00

	

1 kΩ '/8 W

	

Prec

	

1
R172

	

317-0390-00

	

39 Ω

	

ω

	

5%
R173

	

317-0750-00

	

75 Ω

	

ω

	

5%
R175

	

317-0120-00

	

12 Ω

	

'/8 ω

	

5%



Electrical Parts List-7D14

Α1 HIGH FREQ COUNTER Circuit Board Assembly (cont)

Tektronix

	

Serial/Model No .
Ckt. No.

	

Part No.

	

Eff

	

Disc

	

Description

Resisto rs

	

(cont )

Rl79

	

321-0159-00

	

442 Ω

	

ω

	

Prec

	

1 %
R184

	

317-0510-00

	

51 Ω

	

ω

	

5%
R185

	

317-0560-00

	

5692

	

'/Θ ω

	

5%
Rl87

	

321-0088-00

	

80.6 Ω

	

ω

	

Prec

	

1
R1 92

	

317-0201-00

	

200 Ω

	

ω

	

5%

R196

	

321-0097-00

	

1000

	

'/Θ ω

	

Prec

	

1
R198

	

305-0101-00

	

100 Ω

	

2W

	

5%
R210

	

315-0201-00

	

200 Ω

	

'/4W

	

5%
R212

	

317-0510-00

	

51 Ω

	

ω

	

5%
R213

	

317-0512-00

	

5.1 kΩ

	

ω

	

5%

R214

	

321-0193-00

	

1 kΩ

	

ω

	

Prec

	

1
R216

	

317-0102-00

	

1 kΩ

	

ω

	

5%
R218

	

321-0126-00

	

200 Ω

	

ω

	

Prec

	

1
R219

	

317-0272-00

	

2.7 kΩ

	

ω

	

5%
R220

	

317-0201-00

	

200Ω

	

ω

	

5%

R222

	

321-0085-00

	

750

	

ω

	

Prec

	

1 %
R225

	

311-0613-00

	

100 kΩ, Var

R226

	

317-0105-00

	

1 ΜΩ

	

ω

	

5%
R227

	

317-0512-00

	

5.1 kΩ

	

ω

	

5%
R228

	

317-0474-00

	

470 kΩ

	

VΘ ω

	

5%

R230

	

317-0471-00

	

470 Ω

	

'/8 ω

	

5%
R231

	

321-0239-00

	

3.01 kΩ

	

'/8 W

	

Prec

	

1
R232

	

317-0510-00

	

51 Ω

	

'/Θ ω

	

5%
R233

	

323-0181-00

	

750 Ω

	

'/2W

	

Prec

	

1
R234

	

321-0184-00

	

806 Ω

	

'/Θ ω

	

Prec

	

1

R235

	

321-0086-00

	

76.8 Ω

	

'/8 ω

	

Prec

	

1
R236

	

317-0274-00

	

270 kΩ

	

ω

	

5%
R237

	

317-0105-00

	

1 ΜΩ

	

ω

	

5%
R238

	

321-0121-00

	

178 Ω

	

ω

	

Prec

	

1
R240

	

321-0085-00

	

75Ω

	

ω

	

Prec

	

1

R245

	

321-0114-00

	

150Ω

	

'/Θ ω

	

Prec

	

1
R248

	

317-0101-00

	

1000

	

Υ8 W

	

5%
R249

	

321-0055-00

	

36.5 Ω

	

'/8 ω

	

Prec

	

1
R251

	

317-0100-00

	

Β010100

	

Β010102Χ

	

10Q

	

'/Θ ω

	

5%
R253

	

321-0093-00

	

90.9 Ω

	

'/8W

	

Prec

	

1 %

R254

	

321-0068-00

	

49.9 Ω

	

ω

	

Prec

	

1
R255

	

317-0123-00

	

12 kΩ

	

ω

	

5%
R258

	

317-0393-00

	

39 kΩ

	

'/Θ ω

	

5%



Α 1 HIGH FREQ COUNTER Circuit Board Assembly (cont)

Tek t ron ix

	

Serial/Model No.

	

Description
Ck t . No .

	

Part No .

	

E ff

	

Disc

Resistors (cont)

Elect r ical Parts List-7D14

R267

	

317-0101-00

	

100 Ω

	

ι/8 ω

	

5 ο/οR270

	

'	317-0330-00

	

33 0

	

ι/0 ω

	

5 ο/οR271

	

321-0193-00

	

1 kΩ

	

ι/8 ω

	

Prec

	

1 ο/οR272

	

317-0750-00

	

75 Ω

	

ι/8 ω

	

5%R273

	

317-0150-00

	

150

	

ι/α ω

	

5 ο/ο

R274

	

321-0199-00

	

1 .15 kΩ

	

ι/8 ω

	

Prec

	

1 -/.R275

	

317-0510-00

	

510

	

ι/α ω

	

5 ο/οR276

	

317-0750-00

	

750

	

ι/8 ω

	

5%R277

	

317-0510-00

	

Β010100

	

13010102

	

51 Ω

	

ι/8 ω

	

5 ο/οR277

	

315-0821-00

	

13010103

	

820 Ω

	

ι/4 W

	

5 ο/ο

R284

	

317-0510-00

	

51 Ω

	

ι/α ω

	

5%R288

	

321-0105-00

	

121 Ω

	

ι/8 ω

	

Prec

	

1 -/.
R296

	

317-0100-00

	

100

	

1/8 W

	

5 0/.R300

	

321-0118-00

	

1650

	

ι/α ω

	

Prec

	

1 -/.R301

	

321-0766-06

	

4.053 kΩ

	

ι/8 W

	

Prec

	

114%

R302

	

321-0642-00

	

20.3 kΩ

	

ι/α ω

	

Prec

	

ι/4 ο/οR304

	

317-0333-00

	

33 kΩ

	

ι/α ω

	

5%R306

	

317-0123-00

	

12 kΩ

	

ι/α ω

	

5%R308

	

317-0273-00

	

27kΩ

	

Υ8 W

	

5%R310

	

317-0102-00

	

1 kΩ

	

ι/α ω

	

5%

R312

	

317-0622-00

	

6.2 kΩ

	

ι/α ω

	

5%R314

	

317-0432-00

	

4.3 kΩ

	

ι/α ω

	

5%R316

	

317-0182-00

	

1 .8 kΩ

	

ι/8 ω

	

5 ο/ο
R318

	

303-0360-00

	

36 Ω

	

1 ω

	

5%R320

	

311-0634-00

	

50012, Var

R321

	

317-0302-00

	

3 kΩ

	

ι/8 ω

	

5%R324

	

317-0103-00

	

10 kΩ

	

ι/8 ω

	

5%R327

	

317-0222-00

	

2.2 kΩ

	

ι/α ω

	

5 ο/οR331

	

317-0510-00

	

510

	

ι/α ω

	

5ο/ο

R332

	

315-0102-00

	

1 kΩ

	

ι/4 W

	

5%

R334

	

317-0272-00

	

2.7 kΩ

	

ι/α ω

	

5%R336

	

317-0510-00

	

51 Ω

	

ι/α ω

	

5 ο/οR337

	

317-0471-00

	

4700

	

ι/8 ω

	

5 ο/οR338

	

317-0471-00

	

470 Ω

	

ι/8 ω

	

5%R339

	

317-0153-00

	

15 kΩ

	

ι/α ω

	

5 ο/ο

R341

	

317-0100-00

	

ion

	

ι/8 ω

	

5ο/ο
R342

	

317-0510-00

	

51 Ω

	

ι/α ω

	

5 ο/οR343

	

322-0170-00

	

576 0

	

ι/4 W

	

Prec

	

1 %R344

	

317-0101-00

	

13010100

	

Β010102

	

100 Ω

	

ι/α ω

	

5%R344

	

317-0200-00

	

13010103

	

20 Ω

	

ι/α ω

	

5%

R345

	

317-0270-00

	

27 Ω

	

ι/8 ω

	

5ο/ο
R346

	

321-0068-00

	

13010100

	

13010359

	

49.9 Ω

	

ι/8 ω

	

Prec

	

1 ο/οR346

	

321-0076-00

	

13010360

	

60.4 Ω

	

ι/8 ω

	

Prec

	

1 ο/ο



Elect rical Parts Ust-71314

Α 1 HIGH FREQ COUNTER Circuit Board Assembly (cont)

Tektronix

	

Se rial/Model No.
Ckt. No .

	

Part No .

	

Eff

	

Disc

	

Description

Resistors (cont)

R347

	

321-0068-00

	

Β010100

	

13010359

	

49.9 Ω

	

W

	

P rec

	

1 %

R347

	

321-0065-00 Β010360

	

46.49

	

ω Prec

	

1

R348

	

317-0100-00

	

ion

	

ω

	

5%
R349

	

321-0323-00

	

22.6 kΩ

	

'/8 ω

	

Prec

	

1
R350

	

317-0153-00

	

15 kΩ

	

ω

	

5%

R351

	

317-0102-00

	

1 kΩ

	

ω

	

5%
R352

	

317-0153-00

	

15 kΩ

	

ω

	

5%
R354

	

317-0473-00

	

47 kΩ

	

ω

	

5%
R356

	

315-0161-00

	

1600

	

'/4W

	

5%
R357

	

317-0102-00

	

Β010100

	

Β010359

	

1 kΩ

	

'/Θ ω

	

5%

R357

	

317-0101-00

	

Β010360

	

100 Ω

	

ω

	

5%
R358

	

317-0333-00

	

33 kΩ

	

ω

	

5%
R359

	

317-0511-00

	

510 Ω

	

'/8 ω

	

5%
R361

	

321-0245-00

	

3.48 kΩ

	

ΥΘ ω

	

Prec

	

1 %

R362

	

317-0101-00

	

1000

	

'/Θ ω

	

5%

R363

	

321-0199-00

	

Β010100

	

Β010359

	

1 .15 kΩ

	

ω

	

Prec

	

1
R363

	

321-0175-00

	

Β010360

	

649 Ω

	

ω

	

Prec

	

1%
R365

	

321-0239-00

	

3.01 kΩ

	

ω

	

Prec

	

1

R367

	

317-0392-00

	

3.9 kΩ

	

'/8 ω

	

5%
R369

	

321-0114-00

	

13010100

	

13010359

	

150 Ω

	

'/8 ω

	

Prec

	

1%

R369

	

321-0097-00

	

Β010360

	

1000

	

ω

	

Prec

	

1 %
R370

	

317-0392-00

	

3.9 kΩ

	

ω

	

5%
R371

	

317-0392-00

	

3.9 kΩ

	

ω

	

5%
R372

	

321-0114-00 Β010100 Β010359 1500

	

ω Prec

	

1%
R372

	

321-0097-00

	

8010360

	

100 Ω

	

ω

	

Prec

	

1%

R373

	

317-0392-00

	

3.9 kΩ

	

'/8 ω

	

5%
R375

	

321-0199-00

	

Β010100

	

13010359

	

1 .15 kΩ

	

ω

	

Prec

	

1
R375

	

321-0175-00 Β010360

	

6490

	

ω Prec

	

1 0/0

R377

	

321-0239-00

	

3.01 kΩ

	

ω

	

Prec

	

1 %
R379

	

317-0392-00

	

3.9 kΩ

	

ΥΘ ω

	

5

R380

	

321-0114-00

	

Β010100

	

13010359

	

150 Ω

	

'/Θ ω

	

Prec

	

1%

R380

	

321-0097-00

	

Β010360

	

100 Ω

	

'/8 ω

	

Prec

	

1%
R381

	

317-0392-00

	

3.9 kΩ

	

ω

	

5%
R383

	

321-0199-00

	

Β010100

	

13010359

	

150 Ω

	

ω

	

Prec

	

1%
R383

	

321-0175-00

	

Β010360

	

649 Ω

	

ω

	

Prec

	

1

R385

	

321-0239-00

	

3.9 kΩ

	

ω

	

Prec

	

1 %
R387

	

317-0392-00

	

1 .15 kΩ

	

ω

	

5%
R388

	

321-0114-00 Β010100 Β010359 1500

	

ω Prec

	

1%
R388

	

321-0097-00

	

13010360

	

100 Ω

	

'/8 ω

	

Prec

	

1 %
R389

	

317-0392-00

	

3.9 kΩ

	

'/Θ ω

	

5%

R391

	

321-0199-00

	

Β010100

	

Β010359

	

1 .15 kΩ

	

'/Θ ω

	

Prec

	

1 %
R391

	

321-0175-00

	

Β010360

	

649 Ω

	

'/8 ω

	

Prec

	

1 %
R394

	

321-0239-00

	

3.01 kΩ

	

ω

	

Prec

	

1
R396

	

317-0392-00

	

3.9 kΩ

	

ω

	

5%
R398

	

321-0114-00

	

Β010100

	

Β010359

	

150 kΩ

	

'/8 ω

	

Pr ec

	

1 %

R398

	

321-0097-00

	

13010360

	

100 Ω

	

ω

	

Prec

	

1 %
R399

	

317-0392-00

	

3.9 kΩ

	

ω

	

5
R401

	

321-0199-00

	

8010100

	

Β010359

	

1 .15 kΩ

	

ω

	

Prec

	

1
R401

	

321-0175-00

	

13010360

	

649 Ω

	

'/8 ω

	

Prec

	

1%

R403

	

321-0239-00

	

3.01 kΩ

	

'/Θ ω

	

Prec

	

1



Α 1 HIGH FRED COUNTER Circuit Board Assembly (cont)

Tektronix

	

Se rial/Model No.
Ckt . No .

	

Part No .

	

E ff

	

Disc

	

Descriptio n

Resisto rs (cont)

R404

	

317-0511-00

	

5100

	

W

	

5 %R406

	

'	321-0176-00

	

13010100

	

Β010102

	

6650

	

W

	

Prec

	

1%
R406

	

321-0171-00

	

1301 0103

	

590 Ω

	

%
W

	

Ρ rec

	

1 %
R408

	

317-0511-00

	

510 Ω

	

/Θ
W

	

5
R410

	

317-0390-00

	

39 Ω

	

W

	

5%

R411

	

317-0332-00

	

3.3 kΩ

	

'/Θ W

	

5%
R414

	

317-0102-00

	

1 kΩ

	

'/8W

	

5%
R417

	

317-0471-00

	

470 Ω

	

'/Θ W

	

5%
R418

	

317-0100-00

	

10a

	

1/8 W

	

5 %
R419

	

317-0751-00

	

750 Ω

	

'/8 W

	

5 %

R423

	

317-0392-00

	

3.9 kΩ

	

'/8 W

	

5%
R426

	

317-0153-00

	

15 kΩ

	

'/8 W

	

5 %
R428

	

317-0153-00

	

15 kΩ

	

'/8W

	

5%
R430

	

317-0153-00

	

15 kΩ

	

'/8W

	

5%
R432

	

317-0153-00

	

15 kΩ

	

'/8W

	

5%
R454

	

315-0102-00

	

1 kΩ

	

1/4W

	

5%

Transfo rme rs

TI43

	

*120-0286-00

	

Toroid , 2 turns, bifila r
TI 63

	

*120-0286-00

	

ΧΒΟ10103

	

Toroid, 2 turns, bifila r
T1 83

	

*120-0444-00

	

Toroid , 5 turns, bifila r
TI93

	

*120-0444-00

	

Toroid , 5 turns, bifila r
Τ346

	

*120-0444-00

	

Toroid , 5 turns, bifilar

Integrated Circuits

Electrical Parts List-7D14

U 161

	

156-0067-00

	

Op amp . Replacea ble by F airch ild μΑ741C
U305

	

156-0048-00

	

Linear . : Replaceable by RCA CA3046
U329

	

*155-0046-00

	

Monolit hic
U420

	

156-0048-00

	

Linea r . Replaceable by RCA CA3046
U434

	

156-0030-00

	

Quad 2-input gate . Replaceable by Τ. Ι . SN7400N

U440

	

156-0097-00

	

Presettable high speed decade coun te r . Replaceable by
Signetics selected Ν8290Α

U442

	

156-0097-00

	

Pr esettable h igh speed decade coun te r . Replaceable 6γ
Signetics selected Ν8290Α

U444

	

156-0091-00

	

Presettable low pwr decade counte r. Replaceable 6γ
Signetics Ν8292Α

U446

	

156-0091-00

	

Presettable low ρω r decade counte r . Replaceable by
Sig netics Ν8292Α

U448

	

156-0091-00

	

Pr esettable low pwr decade coun ter. R ep laceable 6γ
Sig netics Ν8292Α

U450

	

156-0091-00

	

Presettable low pw r decade counte r . Replaceable 6γ
Signetics Ν8292Α

U452

	

156-0091-00

	

Presettable low pw r decade co un te r . Replaceable by
Signetics Ν8292Α

U455

	

156-0091-00

	

Presettable low pwr decade coun te r. Replacea ble by
Signetics Ν8292Α

6-11



Electrical Parts List-71314

Tolerance ±20% unless ot herwise indicated.

Α1 H IGH FREQ COUNTER Circuit Board Assembly (cont)

Tektronix

	

Serial/Model No.
Ckt. No .

	

Part No .

	

Eff

	

Disc

	

Description

Integrated Circuits

	

(cont )

U457

	

156-0091-00

	

Presettable low pwr decade counte r . Replaceable by
Signetics Ν8292Α

U459

	

156-0091-00

	

Presettable low pwr decade counter. Replaceable by
Signetics Ν8292Α

U461

	

156-0091-00

	

Presettable low ρωr decade counter . Replaceable by
Signetics Ν8292Α

U463

	

156-0091-00

	

Presettable low pwr decade counte r . Replaceable by
Signetics Ν8292Α

U465

	

156-0091-00

	

Presettable low pwr decade counter . Replaceable by
Signetics Ν8292Α

U467

	

156-0091-00

	

Presettable low pwr decade counte r . Replaceable by
Signetics Ν8292Α

U469

	

156-0091-00

	

Presettable low pwr decade counte r . Replaceable by
Signetics Ν8292Α

Α2 LOGIC Circuit Board Assembly

*670-0992-00

	

Β010100 Β010129

	

Complete Board
*670-0992-01

	

Β010130 Β010214

	

Complete Board
*670-0992-02

	

Β010215

	

Complete Board

Capacitors

C520

	

283-0003-00

	

0.001 μF

	

Cer

	

150V
C540

	

283-0003-00

	

0.01 μF

	

Cer

	

150V
C588

	

283-0003-00

	

0.01 μ&

	

Ce r

	

150V
C604

	

283-0076-00

	

27 pF

	

Cer

	

500ν

	

10%
C610

	

283-0076-00

	

27 pF

	

Cer

	

500V

	

10%

C611

	

283-0212-00

	

2 μF

	

Cer

	

50V
C621

	

283-0000-00

	

0.001 μF

	

Cer

	

500V
C640

	

283-0003-00

	

0.01 μ&

	

Ce r

	

150 V
C716

	

283-0076-00

	

27 pF

	

Cer

	

500 V

	

10%
C722

	

283-0023-00

	

0.1 μF

	

Cer

	

10v

C727

	

283-0076-00

	

27 pF

	

Cer

	

500 V

	

10%
C735

	

283-0003-00

	

0.01 μF

	

Cer

	

150 V
C743

	

283-0076-00

	

27 pF

	

Cer

	

500 V

	

10%
C765

	

283-0076-00

	

27 pF

	

Cer

	

500 V

	

10%
C778

	

283-0047-00

	

270 pF

	

Cer

	

500 V

	

5%

C783

	

283-0076-00

	

27 pF

	

Cer

	

500ν

	

10%
C788

	

290-0136-00

	

2.2 μF

	

Elect.

	

20 V
C871

	

281-0618-00

	

4.7 pF

	

Cer

	

200V

	

±0.5 pF
C984

	

290-0134-00

	

22 μF

	

Elect.

	

15 ν
C986

	

283-0111-00

	

1 μF

	

Cer

	

50 V
C988

	

290-0135-00

	

15 μF -

	

Elect .

	

20 V



Α2 LOGIC Circuit Board Assembly (cont)

Te k tronix

	

Serial/Model No .
C k t . No .

	

Part No .

	

Eff

	

Disc

	

Description

Semiconductor Device, Diodes

Elect rical Pa rts Ust-71314

CR575

	

*152-0185-00

	

Silicon

	

Replaceable by 1 Ν4152
CR577 -

	

*152-0185-00

	

Silicon

	

Re placeable by 1 Ν4152
CR579

	

*152-0185-00

	

Silicon

	

Replaceable by 1 Ν4152
CR585

	

*152-0185-00

	

Silicon

	

Re placeable by 1 Ν4152
CR588

	

*152-0185-00

	

Silico n

	

Replaceable by 1 Ν4152
CR589

	

*152-0185-00

	

Silicon

	

Replaceable by 1 Ν4152

CR590

	

*152-0185-00

	

Silico n

	

Replaceable by 1 Ν4152
CR591

	

*152-0185-00

	

Silicon

	

Replaceable by 1N4152
CR592

	

*152-0185-00

	

Silico n

	

Replaceable by 1N4152
CR606

	

*152-0185-00

	

Silicon

	

Replaceable by 1 Ν4152
CR607

	

*152-0185-00

	

Silicon

	

Replaceable by 1N4152

CR611

	

*152-0185-00

	

Silico n

	

Replaceable by 1N4152
CR612

	

*152-0185-00

	

Silico n

	

Replaceable by 1 Ν4152
CR624 152-0071-00

	

Germanium ED-2007
CR655

	

*152-0185-00

	

Silicon

	

Replaceable by 1 Ν4152
CR656

	

*152-0185-00

	

Silicon

	

Replaceable by 1 Ν4152

CR659

	

*152-0185-00

	

Silicon

	

Replaceable by I N4152
CR665

	

*152-0185-00

	

Silicon

	

Replaceable by 1N4152
CR666

	

*152-0185-00

	

Silicon

	

Replaceable by 1N4152
CR671

	

*152-0185-00

	

Silicon

	

Replaceable by 1N4152
CR676

	

*152-0185-00

	

Silico n

	

Replaceable by 1N4152

CR677

	

*152-0185-00

	

Silico n

	

Replaceable by 1N4152
CR678

	

*152-0185-00

	

Silico n

	

Replacea ble by 1N4152
CR681

	

*152-0185-00

	

Silico n

	

Replaceable by 1N4152
CR701

	

*152-0185-00

	

Silico n

	

Replaceable by 1N4152
CR713

	

152-0141-02

	

Silicon

	

1 Ν4152

CR715

	

152-0071-00

	

Germanium

	

ED-2007
CR717

	

*152-0185-00

	

Silico n

	

Replaceable by 1N4152
CR722

	

*152-0185-00

	

Silicon

	

Replaceable by 11\14152
CR738

	

*152-0322-00

	

Silicon	Te k Spec
CR744

	

*152-0185-00

	

Silicon

	

Replaceable by 11\14152

CR746

	

*152-0185-00

	

Silicon

	

Replaceable by 1 Ν4152
CR747

	

*152-0185-00

	

Silicon

	

Replaceable by 1N4152
C R748

	

152-0141-02

	

Silicon

	

I N4152
C R758

	

*152-0185-00

	

Silicon

	

Replaceable by 1 Ν4152
CR763

	

*152-0185-00

	

Silicon

	

Replaceable by 1 Ν4152

CR765

	

*152-0185-00

	

Silicon

	

Replaceable by 1 Ν4152
CR770

	

*152-0185-00

	

13010100

	

Β010102Χ

	

Silicon

	

Replaceable by 1 Ν4152
CR783

	

*152-0185-00

	

Silicon

	

Replaceable by 1 Ν4152
CR786

	

*152-0185-00

	

Silicon

	

Replaceable by 1 Ν4152
VR513

	

152-0149-00

	

Zene r	1 Ν961 Β

	

400 mW, 10 V, 5%



Elect rical Parts Ust-7D14

Α2 LOGIC Circuit Board Assembly (cont)

Tektronix

	

Se rial/Model No.
Ck t . No .

	

Part No .

	

Eff

	

Disc

	

Description

Semiconductor Device, Diodes (cont )

VR521

	

152-0168-00

	

Zener

	

1 Ν963Α

	

400 mW, 12 V, 5%
VR525

	

152-0168-00

	

Zene r

	

1 Ν963Α

	

400 mW, 12 V, 5%
VR529

	

152-0168-00

	

Zene r

	

1 Ν963Α

	

400 mW, 12 V, 5%
VR533

	

152-0168-00

	

Zene r

	

1 Ν963Α

	

400 mW, 12 V, 5%
VR537

	

152-0168-00

	

Ze ne r

	

1 Ν963Α

	

400 mW, 12 V, 5%

VR541

	

152-0168-00

	

Zene r

	

1 Ν963Α

	

400 mW, 12 V, 5%
VR545

	

152-0168-00

	

Ze ne r

	

1 Ν963Α

	

400mW, 12 V, 5%
VR549

	

152-0168-00

	

Ze ne r

	

1 Ν963Α

	

400mW, 12 V, 5%
VR573

	

152-0149-00

	

Ze ne r

	

1 Ν961 Β 400 mW, 10 V, 5%

Inducto rs

L744

	

*108-0443-00

	

25 μΗ
L752

	

*120-0382-00

	

To roid , 14 turns, single
L793

	

*120-0382-00

	

To r oid, 14 turns, single
LR984

	

*108-0537-00

	

200 μΗ

	

(wound on α 30 Ω, '/Θ W, 5% resisto r )
LR986

	

*108-0537-00

	

200 μΗ

	

(wound on α 30 Ω , '/Θ W, 5% resistor)
LR988

	

*108-0537-00

	

200 μΗ

	

(wound on α 30 Ω , '/Θ W, 5% resistor)

Transistors

0512

	

*151-0230-00

	

Β010100

	

B01 0359

	

Silicon

	

ΝΡΝ

	

TO-105 Selected f rom RCA 40235
Q512

	

*151-0333-00

	

B010360

	

Silico n

	

ΝΡΝ

	

TO-92 Selected from MPS 918
Q515

	

151-0190-00

	

Silicon

	

ΝΡΝ TO-92 2Ν3904
Q570

	

151-0220-00

	

Silicon

	

ΡΝΡ

	

TO-18

	

2Ν4122
Q581

	

151-0190-00

	

Silicon

	

ΝΡΝ TO-92 2Ν3904
0591

	

151-0190-00

	

Silicon

	

ΝΡΝ TO-92 2Ν3904

Q606

	

151-0190-00

	

Silicon

	

ΝΡΝ TO-92 2Ν3904
Q613

	

*151-0192-00

	

Silicon

	

ΝΡΝ

	

TO-92 Replaceable by MPS6521
Q618

	

*151-0192-00

	

Silicon

	

ΝΡΝ

	

TO-92 Replaceable by MPS6521
Q623

	

151-0190-00

	

Silicon

	

ΝΡΝ TO-92 2Ν3904
Q653

	

151-0190-00

	

Silicon

	

ΝΡΝ TO-92 2Ν3904

0658

	

151-0190-00

	

Silicon

	

ΝΡΝ TO-92 2Ν3904
Q663

	

151-0190-00

	

Silicon

	

ΝΡΝ TO-92 2Ν3904
Q670

	

151-0190-00

	

Silicon

	

ΝΡΝ TO-92 2Ν3904
0680

	

151-0190-00

	

Silicon

	

ΝΡΝ TO-92 2Ν3904
Q703

	

151-0190-00

	

Silicon

	

ΝΡΝ TO-92 2Ν3904

Q714

	

151-0190-00

	

Silicon

	

ΝΡΝ TO-92 2Ν3904
0738

	

151-0225-00

	

Silicon

	

ΝΡΝ

	

TO-1 8

	

2Ν3563
Q742

	

*151-0190-02

	

Silicon

	

ΝΡΝ TO-92 2Ν3904
Q747

	

151-0190-00

	

Silico n

	

ΝΡΝ TO-92 2Ν3904
Q751

	

*151-0271-00

	

Silico n

	

ΡΝΡ

	

TO-1 8

	

Te k Spec

0753

	

*151-0271-00

	

Silicon

	

ΡΝΡ

	

TO-1 8

	

Te k Spec
Q758

	

151-0190-00

	

Silicon

	

ΝΡΝ TO-92 2Ν3904
0763

	

151-0190-00

	

Silicon

	

ΝΡΝ TO-92 2Ν3904
Q768

	

151-0190-00

	

Silicon

	

ΝΡΝ TO-92 2Ν3904
0776

	

151-0190-00

	

Silicon

	

ΝΡΝ TO-92 2Ν3904



Α2 LOGIC Circuit Board Assembly (cont)

Te ktro n ix

	

Serial/Mod el No.
C k t . No .

	

Part No .

	

Eff

	

Disc

	

Description

Transistors (cont)

Q781

	

151-0190-00

	

Silicon

	

ΝΡΝ TO-92 2Ν3904
Q791

	

151-0513-00

	

Silico n

	

TO-72 2Ν4835 Uni junction
Q796

	

151-0190-00

	

Silicon

	

ΝΡΝ TO-92 2 1\1 3904
Q798

	

151-0190-00

	

Silicon

	

ΝΡΝ TO-92 2 1\1 3904
Q855

	

*151-0271-00

	

Silicon

	

ΡΝΡ

	

TO-1 8

	

Tek Spec

0859

	

*151-0271-00

	

Silico n

	

ΡΝΡ

	

TO-1 8

	

Tek Spec

Resisto rs

Resistors are fixed, com position, ±10% unless otherwise i n dicate d .

Elect rical Parts List-7D14

R510

	

315-0102-00

	

1 kΩ

	

'/α W

	

5%
R511

	

315-0223-00

	

22 kΩ

	

Vα W

	

5%
R512

	

315-0102-00

	

1 kΩ

	

Υα W

	

5
R516

	

315-0473-00

	

47 kΩ

	

1/α W

	

5%
R517

	

315-0473-00

	

47 kΩ

	

1/α W

	

5%

R518

	

315-0473-00

	

47 kΩ

	

Υα W

	

5%
R519

	

315-0473-00

	

47 kΩ

	

1/α W

	

5%
R521

	

317-0101-00

	

100 Ω

	

'/8 W

	

5
R522

	

315-0163-00

	

16 kΩ

	

'/α W

	

5%
R523

	

315-0472-00

	

4.7 kΩ

	

1/α W

	

5%

R525

	

317-0101-00

	

100 Ω

	

1/8W

	

5
R526

	

315-0163-00

	

16 kΩ

	

1/α W

	

5%
R527

	

315-0472-00

	

4.7 k

	

'/α W

	

5 %
R529

	

317-0101-00

	

100 Ω

	

1/8W

	

5
R530

	

315-0163-00

	

16 kΩ

	

1/α W

	

5%

R531

	

315-0472-00

	

4.7 kΩ

	

1/α W

	

5%
R533

	

317-0101-00

	

100 Ω

	

1/8 W

	

5
R534

	

315-0163-00

	

16 kΩ

	

1/α W

	

5%
R535

	

315-0472-00

	

4.7 kΩ

	

1/α W

	

5%
R537

	

317-0101-00

	

100 Ω

	

1/8W

	

5

R538

	

315-0163-00

	

16 kΩ

	

'/α W

	

5%
R539

	

315-0103-00

	

10 kΩ

	

7α W

	

5
R541

	

317-0101-00

	

100 Ω

	

'/8 W

	

5
R542

	

315-0163-00

	

16 kΩ

	

1/α W

	

5%
R543

	

315-0103-00

	

10 kΩ

	

1/α W

	

5%

R546

	

315-0163-00

	

16 kΩ

	

Υα W

	

5%
R547

	

315-0103-00

	

10 kΩ

	

Υα W

	

5%R549

	

317-0101-00

	

100 Ω

	

1/8W

	

5R550

	

315-0163-00

	

16 kΩ

	

Vα W

	

5%
R551

	

315-0103-00

	

10 kΩ

	

1/α W

	

5%



Elect rical Parts List-71314

Tektronix

	

Serial/Model No .
Ckt . No .

	

Part No.

	

Eff

	

Disc

	

Description

Α2 LOGIC Circuit Board Assembly (cont)

Resisto rs

	

(cont )

R555

	

315-0102-00

	

1 kΩ

	

'/α ω

	

5%
R556

	

315-0102-00

	

1 4 2

	

'/4W

	

5%
R557

	

315-0102-00

	

1 kΩ

	

'/4W

	

5%
R558

	

315-0102-00

	

1 kΩ

	

'/4 W

	

5%
R559

	

315-0242-00

	

2.4 kΩ

	

'/4 W

	

5%

R561

	

315-0163-00

	

16 kΩ

	

'/4W

	

5%
R563

	

321-0396-00

	

130 kΩ

	

'/8 ω

	

Prec

	

1
R565

	

321-0396-00

	

130 kΩ

	

'/8 ω

	

Pr ec

	

1
R566

	

321-0369-00

	

68.1 kΩ

	

'/Θ ω

	

Pr ec

	

1
R567

	

321-0340-00

	

34 kΩ

	

'/8 ω

	

Prec

	

1

R568

	

321-0311-00

	

16.9 k12

	

'/8 ω

	

Prec

	

1
R570

	

315-0102-00

	

1 kΩ

	

'/4 W

	

5%
R572

	

315-0473-00

	

47 kΩ

	

'/4W

	

5%
R574

	

315-0103-00

	

10 kΩ

	

'/4W

	

5%
R575

	

317-0273-00

	

27 kΩ

	

'/Θ ω

	

5%

R576

	

315-0333-00

	

33 kΩ

	

74W

	

5%
R580

	

315-0123-00

	

12 kΩ

	

'/4 W

	

5%
R582

	

315-0104-00

	

100 kΩ

	

74 W

	

5%
R583

	

315-0562-00

	

5.6 kΩ

	

'/4W

	

5%
R584

	

315-0123-00

	

12kΩ

	

'/4 W

	

5 %

R586

	

315-0154-00

	

150 kΩ

	

'/4 W

	

5%
R588

	

315-0221-00

	

220 Ω

	

'/4 W

	

5 %
R590

	

321-0305-00

	

14.7 kΩ

	

'/8 ω

	

Prec

	

1
R592

	

315-0104-00

	

100 kΩ

	

'/4W

	

5%
R593

	

315-0562-00

	

5.6 kΩ

	

'/4W

	

5%

R594

	

315-0123-00

	

12kΩ

	

'/4W

	

5%
R596

	

315-0473-00

	

47 kΩ

	

'/4W

	

5%
R602

	

315-0473-00

	

47 42

	

'/4W

	

5
R604

	

315-0103-00

	

10 kΩ

	

'/4W

	

5%
R606

	

315-0102-00

	

1 kΩ

	

'/4W

	

5%

R610

	

315-0103-00

	

10 kΩ

	

'/4 W

	

5%
R612

	

315-01033-00

	

10 kΩ

	

'/4 W

	

5%
R613

	

315-0222-00

	

2.2 kΩ

	

'/4W

	

5 %
R614

	

315-0272-00

	

2.7 kΩ

	

'/4 W

	

5
R615

	

315-0391-00

	

390 Ω

	

'/4 W

	

5 %

R616

	

315-0273-00

	

27kΩ

	

'/4W

	

5%
R618

	

315-0102-00

	

1 kΩ

	

'/4W

	

5%
R619

	

315-0474-00

	

470 kΩ

	

'/4W

	

5%
R620

	

315-0752-00

	

7.5 kΩ

	

'/4 W

	

5%
R621

	

315-0511-00

	

510 Ω

	

'/4W

	

5 %



Α2 LOGIC Circuit Board Assembly (cont)

Te ktronix

	

Serial/Model No .
C k t . No .

	

Part No.

	

Eff

	

Disc

	

Description

Resisto rs (cont)

Electrical Parts Lίst-7D14

R623

	

315-0681-00

	

680 Ω

	

1/4W

	

5 %
R624

	

315-0752-00

	

7.5 kΩ

	

1/4 W

	

5%
R626

	

315-0102-00

	

1 kΩ

	

1/4 W

	

50/.
R650

	

315-0223-00

	

22 kΩ

	

1/4W

	

5%
R651

	

315-0473-00

	

47 kΩ

	

1/4 W

	

5%

R653

	

315-0223-00

	

22 kΩ

	

1/4W

	

5%
R655

	

315-0153-00

	

15 kΩ

	

'/4W

	

5%R656

	

315-0153-00

	

15 kΩ

	

1/4W

	

5%
R657

	

315-0154-00

	

150 kΩ

	

'/4 W

	

5%
R659

	

315-0753-00

	

75 kΩ

	

1/4 W

	

5%

R660

	

315-0222-00

	

2.2 kΩ

	

1/4 W

	

5
R661

	

315-0473-00

	

47 kΩ

	

1/4 W

	

5%
R663

	

315-0223-00

	

22 kΩ

	

'/4 W

	

5%
R665

	

315-0153-00

	

15 kΩ

	

1/4 W

	

5%
R666

	

315-0752-00

	

7.5 kΩ

	

1 /4 W

	

5%

R668

	

315-0822-00

	

8.2 kΩ

	

'/4 W

	

5%
R669

	

315-0154-00

	

150 kΩ

	

1/4 W

	

5%
R671

	

315-0154-00

	

150 kΩ

	

1/4 W

	

5%
R673

	

321-0335-00

	

30.1 kΩ

	

Υ8W

	

Pr ec

	

1
R674

	

321-0327-00

	

24.9 kΩ

	

'/8W

	

Pr ec

	

1 %

R677

	

315-0153-00

	

15 kΩ

	

1/4W

	

5
R678

	

315-0153-00

	

15kΩ

	

1/4W

	

5%
R679

	

315-0154-00

	

150 kΩ

	

1/4W

	

5%
R681

	

315-0154-00

	

150 kΩ .

	

1/4W

	

5%
R682

	

315-0103-00

	

10kΩ

	

'

	

1/4W

	

5 %

R683

	

321-0327-00

	

24.9 kΩ

	

1/8 W

	

Prec

	

1%
R684

	

321-0356-00

	

49.9 kΩ

	

1/8 W

	

Prec

	

1
R686

	

321-0335-00

	

30.1 kΩ

	

/Θ ω

	

Prec

	

1 %
R687

	

321-0344-00

	

37.4 kΩ

	

/Θ ω

	

Prec

	

1
R688

	

321-0344-00

	

37.4 kΩ

	

VΘ ω

	

Prec

	

1

R689

	

321-0335-00

	

30.1 kΩ

	

1/8W

	

Pr ec

	

1
R700

	

315-0822-00

	

8.2 kΩ

	

1/4W

	

5%
R701

	

315-0473-00

	

47 kΩ

	

1/4W

	

5
R703

	

315-0473-00

	

47 kΩ

	

'/4 ω

	

5
R705

	

315-0473-00

	

47 kΩ

	

1/4W

	

5

R708

	

315-0222-00

	

2.2 kΩ

	

1/4W

	

5%
R709

	

315-0102-00

	

1 kΩ

	

'/4W

	

5 %
R710

	

315-0393-00

	

39 kΩ

	

1/4W

	

5%
R712

	

315-0103-00

	

10 kΩ

	

'/4W

	

5%
R714

	

315-0102-00

	

1 kΩ

	

1/4W

	

5 %



Elect rical Parts List-7D14

Α2 LOGIC Circuit Board Assembly (cont)

Te ktronix

	

Serial/Model No .
Ckt . No .

	

Pa r t No.

	

Eff

	

Disc

	

Description

Resistors (cont)

R716

	

315-0822-00

	

8.2 42

	

1/α W

	

5%
R717

	

315-0103-00

	

10 4 2

	

'/α W

	

5%
R719

	

315-0222-00

	

2.2 kΩ

	

1/α W

	

5%
R722

	

315-0103-00

	

10 kΩ

	

1/α W

	

5%
R724

	

315-0472-00

	

4.7 kΩ

	

'/α W

	

5%

R726

	

315-0472-00

	

4.7 kΩ

	

'/α W

	

5%
R727

	

315-0103-00

	

10 kΩ

	

1/α W

	

5%
R729

	

315-0102-00

	

1 kΩ

	

1/α W

	

5%
R732

	

315-0102-00

	

1 kΩ

	

'/α W

	

5%
R737

	

315-0222-00

	

2.2 kΩ

	

1/α W

	

5%

R738

	

301-0152-00

	

1 .5 kΩ

	

1/2W

	

5%
R740

	

315-0472-00

	

4.7 kΩ

	

1/α W

	

5%
R741

	

315-0152-00

	

1 .5 kΩ

	

1/α W

	

5%
R742

	

315-0222-00

	

2.2 kΩ

	

1/α W

	

5%
R744

	

315-0102-00

	

1 kΩ

	

1/α W

	

5%

R747

	

315-0472-00

	

4.7 kΩ

	

1/α W

	

5%
R749

	

315-0103-00

	

10 kΩ

	

1/α W

	

5%
R750

	

315-0101-00

	

100 Ω

	

1/α W

	

5%
R752

	

322-0189-00

	

909 Ω

	

1/αW

	

Prec

	

1
R754

	

315-0101-00

	

100 Ω

	

1/αW

	

5 %

R757

	

315-0102-00

	

1 kΩ

	

1/α W

	

5%
R758

	

315-0102-00

	

1 kΩ

	

1/α W

	

5%
R759

	

315-0473-00

	

47 kΩ

	

1/α W

	

5%
R760

	

315-0222-00

	

2.2 kΩ

	

1/α W

	

5%
R761

	

315-0102-00

	

1 kΩ

	

1/α W

	

5%

R763

	

315-0102-00

	

1 kΩ

	

1/α W

	

5%
R765

	

315-0102-00

	

1 kΩ

	

1/α W

	

5%
R766

	

315-0473-00

	

47 kΩ

	

1/α W

	

5 %
R768

	

315-0223-00

	

22 kΩ

	

1/α W

	

5%
R770

	

315-0473-00

	

Β010100

	

1301 0102X

	

47 kΩ

	

1/α W

	

5%

R772

	

315-0103-00

	

10 kΩ

	

1/α W

	

5%
R775

	

315-0272-00

	

2.7 kΩ

	

1/α W

	

5%
R777

	

315-0821-00

	

820 Ω

	

1/α W

	

5%
R778

	

315-0682-00

	

6.8 kΩ

	

1/α W

	

5%
R779

	

315-0102-00

	

1 k 2

	

1/α W

	

5%

R780

	

315-0222-00

	

2.2 kΩ

	

'/α W

	

5 %
R782

	

315-0473-00

	

47 kΩ

	

1/α W

	

5%
R783

	

315-0103-00

	

10 kΩ

	

1/α W

	

5
R785

	

315-0473-00

	

47 kΩ

	

1/α W

	

5%
R787

	

315-0473-00

	

47 kΩ

	

1/α W

	

5%



Te ktronix

	

Serial/Model No .
Ckt . No .

	

Pa r t No .

	

Eff

	

Disc

	

Desc ription

R788

	

315-0102-00

	

1 kΩ

	

ι/α W

	

5%
R789

	

315-0223=00

	

22 kΩ

	

ι/α W

	

5%
R791

	

315-0221-00

	

2200

	

ι/α W

	

5%
R793

	

315-0100-00

	

10Q

	

1
/α W

	

5 %
R794

	

315-0123-00

	

12 kΩ

	

1/α W

	

5

R795

	

315-0103-00

	

10 kΩ

	

ι/α W

	

5%
R796

	

315-0222-00

	

2.2 kΩ

	

1/α W

	

5%
R798

	

315-0103-00

	

10 kΩ

	

1/α W

	

5%
R850

	

315-0101-00

	

100Ω

	

1/α W

	

5
R852

	

315-0201-00

	

200 Ω

	

ι/α W

	

5%

R854

	

315-0101-00

	

1000

	

1/α W

	

5
R855

	

315-0510-00

	

51 Ω

	

1/α W

	

5%
R857

	

315-0332-00

	

3.3 kΩ

	

1/α W

	

5%
R859

	

315-0510-00

	

51 Ω

	

1/α W

	

5
R860

	

315-0471-00

	

4700

	

1/α W

	

5

R861

	

315-0152-00

	

1 .5 kΩ

	

ι/α W

	

5%
R862

	

317-0121-00

	

120 Ω

	

1/8 W

	

5%
R863

	

315-0471-00

	

470 Ω

	

ι/α W

	

5
R864

	

315-0152-00

	

1 .5 kΩ

	

1/α W

	

5%
R866

	

311-0607-00

	

10 W, Var

R868

	

317-0510-00

	

51 Ω

	

1/8 W

	

5%
R869

	

317-0510-00

	

51 92

	

1/' W

	

5
R871

	

315-0510-00

	

51 Ω

	

1/α W

	

5
R982

	

315-0101-00

	

1000

	

1/α W

	

5

S70

	

260-0723-00

	

Slide

Τ755

	

*120-0286-00

	

To roid, 2 turns, bifila r
Τ859

	

*120-0286-00

	

To roid, 2 turns, bifila r
Τ870

	

*120-0444-00

	

To roid , 5 turns, b ifila r

U500

	

156-0043-00

	

Quad 2-inpu t NOR gate . Replaceable by Τ . Ι . SN7402NU502

	

156-0043-00

	

Q uad 2-inpu t NOR gate . R eplaceable by Τ. Ι . SN7402NU504

	

156-0047-00

	

Triple 3-input gate . R eplaceable by Τ. Ι . SN7410NU506

	

156-0047-00

	

Triple 3-input gate. Replaceable by Τ. Ι . SN7410NU508

	

156-0043-00

	

Quad 2-input NOR gate . Replaceable by Τ . Ι . SN7402N

Wired or Unwi red

Α2 LOGIC Circuit Board Assembly (cont)

Resisto rs (cont)

Switch

T ransforme rs

Integrated Circuits

Electrical Parts List-7D14
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Α2 LOGIC Circuit Board Assembly (cant)

Tektronix

	

Serial/Model No.
Ckt . No .

	

Part No .

	

Eff

	

Disc

	

Descri ption

Integ rated Circuits (cont)

U510

	

156-0041-00

	

Dual D flip-flop. Replaceable by Τ. Ι . SN7474N
U514

	

156-0057-00

	

Quad 2-inpu t NAND gate ω/open call . Replaceable by
Τ. Ι . SN7401 Ν

U520

	

156-0057-00

	

Quad 2-input NAND gate ω/open call . Replaceable by
Τ. Ι . SN7401 Ν

U524

	

156-0057-00

	

Quad 2-i nput NAND gate ω/open call . Replaceable by
Τ . Ι . SN7401 Ν

U528

	

156-0057-00

	

Quad 2-input NAND gate ω/open coil . Replaceable by
Τ . Ι . SN7401 Ν

U531

	

156-0048-00

	

Linear . Replaceable by RCA CA3046

U532

	

156-0057-00

	

Quad 2-inpu t NAND gate ω/open call . Replaceable by
Τ. Ι . SN7401 Ν

U536

	

156-0057-00

	

Quad 2-i nput NAND gate ω/open call . Replaceable by
Τ . Ι . SN7401 Ν

U540

	

156-0057-00

	

Quad 2-i nput NAND gate ω/open coil . Replaceable by
Τ . Ι . SN7401 Ν

U541

	

156-0048-00

	

Linea r . Replaceable by RCA CA3046

U544

	

156-0057-00

	

Quad 2-input NAND gate ω/open coil . Replaceable by
Τ . Ι . SN7401 Ν

U548

	

156-0057-00

	

Quad 2-input NAND gate ω/open coil . Replaceable by
Τ . Ι . SN7401 Ν

U560

	

*155-0038-01

	

D-Α converte r
U602

	

156-0091-00

	

Presettable low pwr decade coun ter. Replaceable by
Signetics Ν8292Α

U628

	

156-0091-00

	

Presettable low pw r decade coun ter. Replaceable by
Signetics Ν8292Α

U630

	

156-0091-00

	

Presettable low pwr decade counte r. Replaceable by
Signetics Ν8292Α

U632

	

156-0091-00

	

Presettable low pwr decade counter. Replaceable by
Sig netics Ν8292Α

U634

	

156-0091-00

	

Presettable low pw r decade co unte r . Replaceable by
Sig netics Ν8292Α

U636

	

156-0091-00

	

Presettable low pw r decade co unter . Replaceable by
Signetics Ν8292Α

U638

	

156-0091-00

	

Presettable low pwr decade counte r . Replaceable by
Signetics Ν8292Α

U640

	

156-0091-00

	

Pr esettable low pwr decade coun ter. Replaceable by
Signetics Ν8292Α

U708

	

156-0057-00

	

Quad	2-i nput NAND gate ω/open coil .

	

Replaceable by
Τ . Ι . SN7401 Ν

U729

	

156-0048-00

	

Li near. Replaceable by RCA CA3046
U731

	

156-0030-00

	

Quad 2-input gate. Replaceable by Τ. Ι . SN7400N
U733

	

156-0042-00

	

Dual J -Κ flip-flop . Replaceable by Τ . Ι . SN7476N
U735

	

156-0118-00

	

Dual J -Κ fli p -flop . Replaceable by Τ . Ι . SN745112N

Oscillator

Υ600

	

119-0262-00

	

5 ΜΗτ



Α3 TRIGGER SWITCH Circuit Board Assembly

Tektronix

	

Serial/Model No .
Ckt . No .

	

Part No.

	

Eff

	

Disc

	

Description

Bulb

DS20

	

*150-0048-01

	

Incandescent #683, selected

Switch
Wired or Unwired

5204 *670-1324-00

	

Pushbutton VAR/PRESET

Α4 BANDWIDTH SWITCH Circuit Board Assembly

*670-1327-00

	

Β010100 Β010129

	

Complete Board
*670-1327-01

	

Β010130

	

Complete Board

Bulb

DS8

	

*150-0048-01

	

Incandescent #683, selected

S8 4
ςΒ 4

Α5 COUPLING SWITCH Circuit Board Assembly

*670-1328-00

	

Complete Board

Bulb

DS5

	

*150-0048-01

	

Incandescent #683, selected

S5 4

*670-1324-00

	

Complete Board

Wired or Unwired

*670-1327-00

	

B010100

	

B010129

	

Pushbutton

	

BANDWIDTH
*670-1327-01

	

B010130

	

Push button

	

BANDWIDTH

'See Mec hanical Parts L ist fo r replaceme nt parts.

Switch

Switch

Wired or Unwired

*670-1328-00

	

Pushbutton COUPLING

Electrical Parts List-7D14
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Α6 REF FREQ SWITCH Circuit Board Assembly

Tektron ix

	

Serial/Model No.
Ckt. No.

	

Part No .

	

Eff

	

Disc

	

Descri ption

*670-1325-00

	

Complete Board

Bulb

DS50

	

*150-0048-01

	

Incandescent #683, selected

Resisto r

Resisto rs are fixed, compositio n, ±10% unless otherwise i ndicated .

R51

	

315-0102-00

	

1 kΩ

	

1/4 W

	

5%

Switch

Wired or Unwired

S50 5	*670-1325-00

	

Pushbutton

	

ΕΧΤ ΙΝ

S60A 5
S60B
S60A 5
S60B

'See Mechanical Parts List fo r replacement parts .

Α7 INTERVAL SWITCH Circuit Board Assembly

*670-1326-00

	

13010100 Β010129

	

Complete Board
*670-1326-01

	

Β010130

	

Complete Board

Bulbs

DS60

	

*150-0048-01

	

Incandescent #683, selected
DS61

	

*150-0048-01

	

Incandescent #683, selected

Resisto r

Resisto rs are fixed, composition, ±-10% unless otherwise indicated .

R61

	

315-0102-00

	

1 kΩ

	

1/4W

	

5%

Switches

Wired or Unwired

*670-1326-00 Β010100 Β010129 Pu shbutton

*670-1326-01 Β010130

	

Pushbutto n

MEASUREMENT INTERVAL
MANU AL GATE
MEASUREMENT INTERVAL
MANUAL GATE



SECTION 7
DIAG RAMS AN D CI RCUIT BOARD ILLUSTRATIONS

Symbols and Reference Designators

Elect rical components shown on th e d iagrams are in the followi ng u nits unless noted otherwise :

Symbols used on the d iagrams are based on USA Standard Υ 32.2-1967 .

Logic symbology is based on MIL-STD-806B in terms of positive logic . Logic symbols depict the logic function performed
and may d iffer from the manufacturer's data .

The followi ng special sym bols are used on the diagrams :

J
ο

Capacitors =

	

Val ues one or greater are in picofarad s (p F ) .
V al ues less than one are in microfarads ( μF ) .

Resistors =

	

Ohms (Ω )

E xternal Screwd river ad j ustment .

E xternal control or connector .

Cloc kwise control rotation i n d irection of arrow .

Refer to d iagram number ind icated in d iamo nd .

Refer to waveform number ind icated in hexagon .

Connection soldered to circuit board .

Connection made to circuit board with interconnecti ng pin .

B lue tint encloses components locate d on circuit board .

The following prefix letters are used as reference designators to identify components or assemblies on the diagrams .

7D14

Α

	

Assemb ly, separable or repairable (circu it board , etc .)

	

LR

	

Inductor/resistor combination
AT

	

Attenuator, fixed or variable

	

Μ

	

Meter
Β

	

Motor

	

Q

	

Transistor or silicon-controlled rectifier
BT

	

Battery

	

Ρ

	

Connector, movable portion
C

	

Capacitor, fixed or variable

	

R

	

R esistor, fixed or variab le
CR	Diode, signal or rectifier

	

RT

	

Thermistor
DL	Delay line

	

S

	

Switch
DS

	

I ndicating device (lam p )

	

Τ

	

Transformer
F

	

Fuse

	

ΤΡ

	

Test point
FL

	

F ilter

	

U

	

Assembly, inseparable or non-repairable (integrated
Η

	

Heat d issipating device (heat sink, heat radiator, etc .)

	

circuit, etc .)
HR

	

Heater

	

V

	

E lectron tube
J

	

Co n nector, stationary portion

	

VR

	

Voltage regulator (zener d iode, etc .)
Κ Relay

	

Υ Crystal
L

	

Inductor, fixed or variab le



VO LTAG E AND WAVEFORM TEST CONDITIONS
Typical voltage measurements were obtained u nder the following conditions u nless noted
oth erwise on th e ind ividu al d iagrams :

Voltmeter

Type

	

Non-loading d igital multimeter
Inpu t Imped ance

	

10 ΜΩ on all ranges
R ange

	

0 to 1000 volts
Recommend ed type (as used for

	

Tektronix 7D13 Digital Mu ltimeter
voltages on d iagrams)

7D14 (Β horizontal compartment)

ME ASUREMEN T I NTERVA L See Waveform

	

BW

	

5 MHz
note on each	CO UPL I NG

	

AC
diagram

	

DISPLAY TIME

	

0.1 s
TR IGGER

	

PRE SET	REFREQ/C H Β

	

ΙΝΤ 1 MH z
I NPUT SEN S

	

1 ΜΩ /1 V

No signal in put for voltage measurements . 4 V, 1 kH z squ are wave from oscillosco pe Calibrator
app lied to CH Α I NPUT connector for waveforms .

7Α16 (right vertical compartment
using α 10Χ p robe with readout coding ring .

Ρ6053 probe used for waveforms on diagrams)

Polarity

	

+UP
Bandwidth

	

Fu ll
Position

	

Centered
Cou pling

	

AC
Variable

	

. Cal In

71350 (Α horizontal compartment)
Level/Slope

	

Centered on positive slope
Triggering
Mod e

	

Norm
Coupling

	

AC
Source

	

Ext= 10
Magnifier

	

Χ 1
Variable

	

Cal In
Ext Trig Ι η connector

	

No connection for voltage measurements.
For waveforms, see waveform note on
each Diagram .

7704
Vertical Mode

	

R ig h t
Horizontal M ode

	

Α
Α Intensity

	

Optimum
Β Intensity

	

Countercloc kwise
Calibrator
V olts

	

40 mV
R ate

	

DC
Α Trigger Source

	

R ig h t Vert

Waveforms shown are actu al waveform photographs ta ken with α Tektronix Oscilloscop e
Camera System and Projected Graticule . Vertical deflection factor shown on waveform is th e
actual deflection factor from the probe ti p . Voltages and waveforms on the diagrams (shown in
blue) are not absolute and may vary between instru ments because of component tolerances,
internal calibration, or front-panel settings . R eadouts are simu lated in larger-th an-normal type .

NO ΤΕ

The spring tension of the pin sockets ensures α good connection between the
circuit board and pin . This spring tension may be damaged by using the pin sockets
as α connecting point for spring-loaded probe tips, alligator clips, etc .



CHΑ
INPUT

55
COUPLING

IN PUT
COUPL ING

ΚΙοΟ

TRIGGER
SOURCE
AMPLI FIER

INPUT
SΕΝSΙΤΙV Ι ΤΥ

AND
I MPEDANCE ~j

	

INPUT
ΚΙΟΙ ΚΙο3

	

AMPLI FI ER
ΚΙΟ6

413Ο 11136~\-η' TRIGGER SLΟΡΕ

	

C
INPUT 5ΕΝ5

	

QI32

	

Q141

	

l

	

1 Q147

	

l

	

/ GEμERATOR

	

GATE
Q23b~Q247 / ι ΟΙ52 ΟΙ54~SWITCHING17Ο Q1ΘΟ5lΟ

	

Q232

	

9

	

Q70 Q275

	

CQ241

	

ρ252 Q254

	

ΚΙ5Y5K252

	

Q27Η Q28Ο~ί

7D14 DIGITAL COUNTER UNIT

520
PRESET-VA

LEVEL
+15V -^1--15V

\

	

- Ι

	

\

	

- Ι

	

\

	

- Ι

	

Ι +

+15I V

+ERO

- Ι 5V

BANDWIDTH
SELECTION

FEEDBACK
A MPLIFIER

U161

550

5ΜΗτ
OSCILLATOR

ΥGΟΟ

REF FREQ CHB

	

_____________-__-__
Ι

	

Ι

ι

ΜΟΝΙΤΟR/ΕΧΤ ΙΝ

	

MONITOR BUFFER
QbOb

CHANNEL
Β INPUT
5ΗΑΡΕR

Q613 Q618
Qb23

INTERNAL
FROM READOUT

ENCODING CIRCUIT

DIVID E
BY

	

Ι ΜΗτ
FIVE

COUNTER
U602

GATE GATE,
FROMTIME
BASE AND
CONTROL

ΙΝΤ Ι
ΙΜΗτ Ι

ΕΧΤ ΙΝΡ Ι

FROM

TRIG
I NDIC
PICK-

8VOC

SIN
DR

DCU Re-SET --o



REFEREN C E
FREQ UENCY

GATE
U731D
U729 E

Ι
DIS PL AY TIME

DCU RE SETDISPLAY

	

DVERU725D TO R
I

	

1
Q 11'1' Q79Β

Ι

	

ι

	

'
DC.U RESETU729 Q791

	

'731 Α

ΤΙΜε - ΒΑ5Ε 10 mSD ECADE ~___0-0CO UN T ERS 100-

	

MEASUREMEN T I N T ERVAL -----Ι------ MANUA L/ E XTERNAL
U δ2θ υ 630

	

56οΑΕΒ

	

Ι

	

GATE I NPU T
FROM

	

U632 11634 Ιδ

	

Ι

	

U700A U70BB
DC U RE S ET

	

U036 U63 B

	

10 0

	

1 U714

	

U729A
U640

	

ΙΟδ

	

Ι

	

U 729E U142
MONITOR/
ΕΧΤ GATE

R70/57ο

	

Ο

	

~- I'll,

GAT E
TIME-BASE_ GAT E OU TPVT

1 ΝΡυΤ

	

FLIP-FLOP
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FIGURE AND INDEX NUMBERS

Items in th is section ar e referenced by fig ure and i ndex numbers to t he ill u stratio n s whic h
appear eithe r on t he back of t he diagrams o r on pullo u t pages immediately followi ng the
diag rams of the i n stru ctio n manual .

INDENTATION SYSTEM

Th is mechanical pa r ts list is i ndented to i ndicate item relationsh i p s . Following is an
example of t he i ndentatio n system used in t he Desc ri p tio n col umn.

Assembly and/o r Componen t
Detail Pa r t of Assembly and/or Componen t
mounting hardware for Detail Pa r t
Pa rts of Detail Par t
mounting hardware fo r Parts of Detail Par t

moun ting ha rdware fo r Assembly and/or Componen t

Moun ti ng hardware always appea rs i n the same indentation as t he item it mounts,
while th e detail pa r ts a r e i n dented to th e rig h t . I n dented items a re pa r t of, and i n cl uded
wit h , the next high e r i ndentation .

Mounting hardware must be purchased separately, unless otherwise specified .

PARTS ORDERING I NFORMATION

Replacemen t pa r ts a re available from or thro ugh your local Tekt ronix, I n c . Fiel d Office
or r e presentative .

Changes to Tektron ix i nst ruments are sometimes made to accommodate improved
components as they become availa b le, and to give you the benefit of the latest circ u it
improvements developed in our engineering depa rtmen t . It is t h e r efo re im po rtant, when
orde r i ng parts, to i n clude th e followi ng i n fo rmation i n your ord er : Pa r t nu mber , instru -
men t type o r number, se r ial o r model nu mbe r, and modificatio n number if applicable .

If α part you have orde red has been replaced with α new o r im p roved pa rt, yo ur
local Tek t ron ix, I n c . Field Office o r rep r ese ntative will contact you concern i ng any c hange
in pa rt number .

Change i nfo rmation, if any, is located at the rear of t h is manual .

ABBREVIATIONS AND SYMBOLS

For an expla nation of the abbreviatio n s and symbols used in th is section, please refe r
to t he page immed iately preced ing t he E lect r ical Parts List i n th is i nst ru ctio n ma nual .



INDEX OF

MECHANICAL PARTS LIST ILLUSTRATIONS

Title

	

Page Nos. of Parts List

Figure 1 Exploded & Standard Accessories . . . . . . . . . . . . . . . . . . . 8-1 thru 8-4

Figure 2 Repackaging . . . . . . . . . . . (parts list combined with illustration)



SECTION 8
MECHANICAL PARTS LIST

FIGURE 1 EXPLODED & STANDARD ACCESSOR I ES

F ig . &

	

Q
I n dex Te ktronix

	

Serial/Model No.

	

t
No. Pa r t No .

	

Eff

	

Disc

	

γ ι z s α s
Description

1-1

	

366-1064-00

	

1

	

KNOB, charcoal-LEVEL/SLOPE
- - - - - -

	

-

	

knob includes :
213-0153-00

	

1

	

SETSCREW, 5-40x0.125 i n c h , HSS
-2

	

354-0342-00

	

1

	

R I NG, knob s k i rt
-3

	

366-1028-00

	

1

	

KNOB, cha rcoal-Ρ -P VOLTS
- - - - - -

	

1

	

knob in cl udes :
213-0153-00

	

2

	

SETSCREW , 5-40x0.125 i n ch , HSS
-4

	

366-1189-00

	

1

	

KNOB, cha rcoal-DISPLAY TIME
- - - - - -

	

-

	

knob incl udes :
213-0153-00

	

1

	

SETSCREW , 5-40x0.125 inch , HSS
-5

	

366-1058-22

	

1

	

KNOB, latch
- - - - - -

	

mounting ha rdwa re : ( n ot in cluded ω /knob)
-6

	

214-1095-00

	

1

	

PIN, spr i n g, sp lit

-7

	

105-0076-00

	

1

	

RELEASE BAR, latc h
-8

	

214-1280-00

	

1

	

SPRING, helical compressio n
-9

	

214-1054-00

	

1

	

SPRING, flat, latch dete n t
-10 105-0075-00

	

1

	

BOLT, latc h dete n t
-11

	

333-1376-00

	

1

	

PANEL, f ront
-12 348-0235-00

	

2

	

SH IELDI NG GASKET, electrical
-13 352-0157-00

	

1

	

HOLD ER, lamp
-14 378-0602-00

	

1

	

LENS, indicato r lig h t, g r ee n
-15 200-0935-00

	

1

	

CAP, lamp holde r
-16 131-0282-00

	

2

	

CONNECTOR, receptacle, 1 contact, ω/hardware
-17 136-0387-00

	

1

	

JACK TIP, pan el mounted
- - - - - -

	

1

	

RESISTOR , va r iable
- - - - - -

	

-

	

resisto r incl udes :
-18 - - - - - -

	

1

	

RESISTOR, va r iable
-19 214-1235-00

	

1

	

DRIVE, turn s red uction, 3 :1
- - - - - -

	

mounting hardware : (not i ncluded ω/resisto r)
-20 210-0590-00

	

1 NUT, hex .,0.375-32x0.438 inch

-21

	

- - - - - -

	

1

	

RESISTOR , variable
-

	

mounting hardwa r e : (n ot included ω/resisto r )
-22 210-0583-00

	

1 NUT, hex.,0.25-32x0.312 i nch

-23 260-1219-00

	

1

	

SWITCH , rota ry- Ρ -P VOLTS, unwi red
- - - - - -

	

mounting hardwa r e : (not in cluded ω/switc h )
-24 210-0590-00

	

1 NUT, hex.,0.375-32x0.438 inch



Mechanical Parts List-7D14

FIGURE 1 EXPLODED & STANDARD ACCESSOR IES (cont)

Fig . &

	

Q
Index Tektronix

	

Se rial/Model No.

	

t

	

Desc r iptio nNo. Part No .

	

Eff

	

Disc

	

γ

	

ι z 3 α s

1-25 670-1326-01

	

1

	

CIRCUIT BOARD ASSEMBL Y, switch-INTERVAL Α7
- - - - - -

	

-

	

mounting hardwa re : (not included ω/circuit board assembly)
-26 211-0156-00

	

3 SCREW, 1-72x0.25 i nch , 82° csk, FHS

-27 670-1324-00

	

1

	

CIRCUIT BOARD ASSEMBLY, switch-T RIGGER Α3
- - - - - -

	

-

	

mo unting ha rdwa re : (not included ω /ci rcuit boa rd assembly)
-28 211-0156-00

	

1 SCREW, 1-72x0.25 i nch , 82° csk, FHS

-29 670-1325-00

	

1

	

CIRCUIT BOARD ASSEMBLY, switch-REF FREQ Α6
- - - - - -

	

-

	

mounting ha rdwa re : (not included ω /circu it board assembly)
-30 211-0156-00

	

1 SCREW, 1-72x0.25 inch , 82° csk, FHS

-31

	

670-1327-01

	

1

	

CIRCUIT BOARD ASSEMBLY, switch-BANDWIDTH Α4
- - - - - -

	

-

	

moun ting ha rdwa re : (not included ω /circuit board assembly)
-32 211-0156-00

	

1 SCREW, 1-72x0.25 inch , 82° csk, FHS

-33 670-1328-00

	

1

	

CIRCUIT BOA RD ASSEMBLY, switch-COUPL ING Α5
- - - - - -

	

-

	

moun ting ha rdwa re : (not included ω /circuit board assembly)
-34 211-0156-00

	

1 SCREW, 1-72x0.25 inch , 82° cs k , FHS

-35 386-1447-49

	

1

	

SUBPANEL, front
- - - - - -

	

-

	

mounting hardwa re : (not included ω/subpanel)
-36 213-0192-00

	

4 SCREW, th read fo rming, 6-32x0.50 inch , Fil HS

-37 670-0993-00

	

1

	

CIRCUIT BOARD ASSEMBLY-HIGH FREQ CO UNTER Α 1
- - - - - -

	

-

	

circ uit boa rd assembly incl udes :
388-1825-00

	

1

	

CI RCU IT BOARD
-38 131-0608-00

	

11

	

TERM INA L, pi n , 0 .365 inc h long
-39 136-0183-00

	

1

	

SOCKET, transistor, 3 pin
-40 136-0220-00

	

8

	

SOCKE T, tra nsisto r , 3 pi n , squa re
-41

	

136-0252-00

	

53

	

SOCKET, p in connecto r

-42 136-0263-03

	

46

	

SOCKET, p in te rminal
-43 136-0269-00

	

18

	

SOCKET, integ rated ci rc u it, 14 p in
-44 136-0350-00

	

22

	

SOCKET, transisto r , 3 pi n , low profile
-45 136-0399-00

	

8

	

SOCKET, te rminal
175-1210-00

	

1

	

CA BLE, ASSEMBL Y, RF
- - - - - -

	

-

	

cable assembly includes :
-46 131-0818-00

	

1

	

CONNECTOR , receptacle, BNC, ω / hardware
-47 210-0774-00

	

1

	

EYELET, 0.152 inch OD
210-0775-00

	

1

	

EYELET, 0.126 inch OD
-48 214-0579-00

	

6

	

PIN, test point
-49 361-0238-00

	

5

	

SPACER , sleeve
-50 211-0155-00

	

5

	

SCREW, relieved body 4-40x0.22 inch long



FIGURE 1 EXPLODED & STANDARD ACCESSOR IES (cont)

Fig . &

	

0
Index Tektro n ix

	

Serial/Model No .

	

t
No.

	

Part No.

	

Eff

	

Disc

	

γ

	

1 z 3 α s
Descri ption

-77 426-0505-07

	

1

	

FRAME SECTIO N , top
-78 214-1061-00

	

1

	

SPR I NG, flat, sliding ground
-79 426-0499-07

	

1

	

FRAME SECTIO N , bottom
-80 337-1064-00

	

2

	

SHIELD, elect r ical, side
-81

	

179-1628-00

	

1

	

WI R ING HARNESS, h igh f r eq uency
- - - - - -

	

-

	

wir i ng harness incl udes :
-82

	

131-0707-00

	

11

	

CONNECTOR , termi nal
-83 352-0161-01

	

1

	

HO LDER, te rminal connecto r, 3 wire (b rown )
-84 352-0166-02

	

1

	

HO LDER, te r minal connecto r, 8 wire (red )
179-1629-00

	

1

	

WI R ING HARNESS, logic
- - - - - -

	

-

	

wir i ng harness i ncl udes :
131-0707-00

	

10

	

CONNECTO R , termin al
-85

	

352-0168-05

	

1

	

HO LDER, te r minal connecto r, 10 wi re (g reen)

Mechanical Parts List-7D14

1-51

	

214-1497-00

	

1

	

HEAT SI NK
- - - - - -

	

-

	

mounting hardware : ( n ot i n cl uded ω /heat si nk)
-52 211-0116-00

	

2 SCREW, sems, 4-40x0.312 inch , ΡΗΒ
-53 342-0093-00

	

1

	

INSULATOR , i n teg rated ci rc u it
-54 670-0992-02

	

1

	

CI RCU IT BOARD ASSEMBLY-LOGIC Α 2
- - - - - -

	

-

	

circuit board assembbly i n cl udes :
388-1824-02

	

1

	

CI RCU IT BOA RD
-55 - - - - - -

	

1

	

OSCI LLATOR , RF
- - - - - -

	

-

	

mounting hardwa re : ( not i n cl uded ω/oscillato r )
-56 211-0116-00

	

2

	

SCREW, sems, 4-40 χ 0.312 in c h, ΡΗΒ

-57 351-0213-00

	

2

	

GU ID E- POST, lock, 0.285 inc h h
-58 131-0566-00

	

1

	

L I NK, te rmin al connecting
-59 131-0591-00

	

46

	

TERMI NAL, pi n , 0 .835 inc h long
-60 131-0608-00

	

43

	

TERMI NAL, pi n , 0 .365 inc h lo n g
-61

	

136-0220-00

	

14

	

SOCKET, t ransistor, 3 p i n , square
-62 136-0234-00

	

4

	

RECEPTACLE, elect rical
-63 136-0260-01

	

3

	

SOCKET, integ rated ci rc u it, 16 p i n
-64 136-0269-00

	

28

	

SOCKET, i nteg rated ci r c u it, 14 p i n
-65 136-0350-00

	

17

	

SOCKET, tra n sisto r, 3 pin, low profile
-66 214-0579-00

	

3

	

PIN, test poin t
-67 260-0723-00

	

1

	

SWITCH, sli d e, S70
-68 351-0225-00

	

5

	

GUIDE -POST, loc k , 0.775 i nc h lo ng
-

	

-

	

mounting hardwa re : ( n ot included ω /circu it board assembly)
-69 211-0105-00

	

6

	

SCREW, 4-40x0.188 i n ch , 100° cs k , FHS
-70

	

220-0547-01

	

6

	

NUT, bloc k , 0 .25 χ 0.282 χ 0.38 inch
-71 211-0116-00

	

6 SCREW, sems, 4-40x0.312 inch , ΡΗΒ

-72 214-1140-00

	

5

	

SPRI NG, helical com pressio n
-73 337-1409-00

	

1

	

SHI ELD, elect r ical
-74 386-1402-00

	

1

	

PANEL, rea r
- - - - - -

	

-

	

mounting ha rdware : (not in cluded ω /ραπe Ι)
-75 213-0192-00

	

4 SCREW, t hread fo rming, 6-32x0.50 inch , F il HS
-76

	

361-0326-00

	

1

	

SPACER , sleeve, 0.18 1D χ 0.25 0D χ 0.10 i nch long



Mechanical Par ts List-71314

FIGURE 1 EXPLODED & STANDARD ACCESSOR IES (co n t)

F ig . &

	

Q
I ndex Te ktronix

	

Serial/Model No .

	

t
No. Part No .

	

Eff

	

Disc

	

γ ι z 3 α s

1-86 175-0826-00

	

ft

	

WI RE, elect r ical, 3 wi re ribbon, 2.875 i n ches long
-87 175-0828-00

	

ft

	

WI RE, elect r ical, 5 wire ribbon, 3 i n c h es lo ng
-88 175-0829-00

	

ft

	

W I RE, elect r ical, 6 wi re ribbon, 5.50 i n ches long
-89

	

175-0830-00

	

ft

	

W I RE, electrical, 7 wire ribbon , 2 .75 inches lo ng
131-0707-00

	

33

	

CONNECTOR , te r minal
352-0161-03

	

1

	

HOLDER, termin al connecto r, 3 wi re (ora nge)
-90 352-0163-06

	

1

	

HOLDER, te rmin al con nector, 5 wire (bl u e)
352-0164-04

	

1

	

HOLDER, te rmin al connector, 6 wi re (yellow)
352-0164-08

	

1

	

HOLDER, te rminal connector, 6 wi r e (gray)
352-0164-09

	

1

	

HOLDER, te r minal connector, 6 wire (wh ite)
-91

	

352-0165-07

	

1

	

HOLDER, te rminal connecto r , 7 wi r e (violet)

STAN DARD ACCESSOR I ES

Descriptio n

103-0036-00

	

1

	

ADAPTER , BSM female, BNC female (not s hown)
070-1097-00

	

1

	

MANUA L, instr u ction (not shown)



86

φ



Φ
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71314 DIGITA L COUNT ER

CARTO N ASSEMBLY
(Part No . 065-0125-00)

Fig . &

	

Q
I n dex Te ktronix

	

Serial/Mod el No .

	

t
No . Part No .

	

Eff

	

Disc

	

γ

	

ι z 3 4 5

065-0125-00

	

1

	

ASSEMBLY, ca rton
- - - - - -

	

-

	

assembly incl udes :
-1

	

004-0241-00

	

2

	

CAS E HALF
-2

	

004-0242-00

	

1

	

EN D CA P , rear
-3

	

004-0243-00

	

1

	

EN D CAP, f ront
-4 004-0748-00

	

1 CARTON

Description



MANUAL CHANGE I NFORMATION
At Tekt ronix, we contin ually strive to keep up with latest

elect ro n ic developments by adding circu it and component
improvements to our instruments as soon as t hey are devel-
oped and tested .

Sometimes, due to pr inti ng and s h ipping requ i remen ts, we
can't get t h ese changes immediately into printed manuals .
Hence, your manual may contain new change information on
following pages .

Α si ngle change may affect several sectio n s . Sectio ns of
t he man ual are often printed at differe n t times, so some of
the information on the change pages may al ready be i n
your manual . Since the change i nformation s heets a re carried
i n the manual u ntil ALL changes are permane ntly e ntered ,
some d u plication may occu r . If no su c h change pages appear
i n th is sectio n, your manual is correct as printed .



7D14 EFF SN 8030000-υρ

ELECTRICAL PARTS LIST AND SCHEMATIC CORRECTION

Α1 HIGH FREQ COUNTER Circuit Board Assembly

CHANGE TO :

Q364 151-0367-00 Silicon ΝΡΝ SKA6516

Q376 151-0367-00 Silicon ΝΡΝ SKA6516

Q384 151-0367-00 Silicon ΝΡΝ SKA6516

Q392 151-0367-00 Silicon ΝΡΝ SKA6516

Q402 151-0367-00 Silicon ΝΡΝ SKA6516

R332

	

315-0132-00

	

1 .3 kΩ

	

1/4 W

	

5%

ADD :

L364

	

276-0569-00

	

Core, toroid ferrite

L376

	

276-0569-00

	

Core, toroid ferrite

L384

	

276-0569-00

	

Core, toroid ferrite

L392

	

276-0569-00

	

Core, toroid ferrite

L402

	

276-0569-00

	

Core, toroid ferrite

Add α toroid core in series with base lead of each transistor .

Q364

	

G3641

L 364
PART[Α L -
FIR5T DECADE
COUNTER

Μ19,166/872
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