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WARRANTY

All Tektronix instruments are warranted against
defective materials and workmanship for one year.
Tektronix transformers , manufactured in our plant ,
are warranted for the life of the instrument .

Any questions with respect to the warranty ,
mentioned above should be taken up with your
Tektronix Field Engineer or Representative .

All requests for repairs and replacement parts
should be directed to the Tektronix Field Office or

representative in your area . This procedure will assure
you the fastest possible service . Please include the
instrument Type (or Part Number ) and Serial or
Model Number with all requests for parts or service .

Specifications and price change privileges reserved .

Copyright € 1970 by Tektronix , Inc., Beaverton ,
Oregon. Printed in the United States of America . All
rights reserved . Contents of this publication may not
be reproduced in any form without permission of the
copyright owner.

U.S.A.and foreign Tektronix products covered
by U.S.and foreign patents and / or patents pending .
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SECTION1

SPECIFICATION

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

Introduction

The 1401Spectrum Analyzer Module is a compact port
able instrument designed to operate with a Tektronix Type
323 portable oscilloscope so that the two instruments com
prise a portable spectrum analyzer system that can be used
for on -site spectrum surveillance , RFI testing , etc.

The 1401has a swept front -end which provides a fre

quency span from 1 MHz to 500 MHz . A linear or logarith
mic display is provided . Dynamic range of the logarithmic
display is at least 60 dB .

The 1401will operate from any one of three power
sources ; internal rechargeable batteries , external ( +6 V to
16 V) DC, and AC line . Power consumption is about 4.5
watts DC, and up to 14 watts when powered from an AC
source .

WARNING

When the 1401is used as a portable instrument , a

common ground return to the signal source must be

provided . This insures that measurements are reliable ,
and eliminates any possibility of the instrument case
becoming elevated to the potential of the signal
source.

The instrument power pack is provided with a three
terminal polarized power receptacle and a three wire line
cord for applying AC to the power pack . The third wire is
directly connected to the power pack chassis , which is con

nected by interconnecting wires to the 1401chassis . This
grounds the instrument when operating from an ACsource

to protect operating personnel as recommended by national
and international safety codes.

Performance Conditions

The performance limits in this section are valid with the

following conditions :

Power the instrument from the battery or an external
DC source . The instrument must have been calibrated with

in an ambient temperature of 20 €C to 30€C (Section 5

provides a description of the procedure for checking the

1401) . The instrument must be operated within an ambient
temperature of -15€C to +55€C, and must be allowed to

warm up for at least 20 minutes after switching the POWER
to ON position .

ELECTRICALCHARACTERISTICS

Characteristic

Center Frequency

Accuracy

FINE Control

Range

Sensitivity
Resolution Band

width

3 kHz

100 kHz

1000 kHz

Frequency Span

Calibrated MHz/

Div Range with

10division display

Accuracy

Linearity

Frequency

Stability

Performance Requirement

1 MHz to 500 MHz, continuously
variable .

+ or

Within (5 MHz + 5% of the 1-500

dial readout ) , FINE control at .

- 1 MHz, within 10%

At least 100 dBm-

1401

At least -90 dBm

At least -80 dBm

Hz to 500 MHz

10 kHz/ Div to 50 MHz/ Div in 1, 2,

5 sequence.

Within 10% of FREQ SPAN

MHz/ Div selection , with VARiable

control in CALposition .

Within 10% with 10 division dis

play .

Within 50 kHz , at +20€C to +30€C,

over any 5 minute interval , after 20

minute warmup . Temperature co
efficient less than 0.5 MHz/€C.

1-1



Specification - 1401

ELECTRICALCHARACTERISTICS(cont )

Characteristic

Intermodulation

Distortion

Maximum Input
Power

RF ATTENat

dB

RF ATTENat
60 dB

Display Flatness

Resolution Band

width

Incidental FM

IF GAIN Control

Range

Dynamic Range
LOG Display

VIDEO OUTPUT

External Trigger
Level

Duration

Frequency

External Sweep
Level

Performance Requirement

1-2

Down at least 50 dB .

-30 dBm ( Linear operating limit )

+30 dBm (Power rating of atten
uator )

Within 3 dB maximum amplitude
variation over the entire frequency
range .

1000 kHz, 100 kHz, 3 kHz, within

10%.

Sweep Range ( FREE 1 sweep/ s or less to at least 100

RUN Mode) sweeps/second .

No more than 20 kHz at 1 MHz

center frequency , to 10 kHz or less

at 500 MHz center frequency .

30 dB or more

At least 60 dB

1.2V for full screen deflection .

+1V to +10V peak

At least 100 ns

1 MHz or less

to 5 V with V corresponding to

Hz frequency and +5 V corres
ponding to 500 MHz.

Maximum Sweep 100 sweeps/second
Rate

Maximum Input 10V

Voltage

ELECTRICALCHARACTERISTICS(cont )

Characteristic

RF ATTENuator

Accuracy

Sweep Output
(FREE RUN or

EXT TRIG Mode)

Characteristic

Line Voltage Range

Frequency

POWERSOURCEREQUIREMENTS

Power

Consumption

External DC Volt

age Range

Power Consump
tion

Battery Pack

Charge Time

Operating Time
(+20€C to +25€

charge temperature ,
+20€C to +30€C

operating tem

perature ).

Characteristic

Performance Requirement

Temperature

to 60 dB in 10dB steps

Within (0.5 dB + 1% of dB read

ing )

Without

Batteries

5 V • 0.25 V

Performance Requirement

90 V to 136 V AC

or

180 V to 272 V AC

48 Hz to 440 Hz

14watts maximum at 115V AC

+6 V to +16 V. Surge current

requirement is 1 ampere .

4.5 watts maximum

Six , C size NiCd cells

ENVIRONMENTALCHARACTERISTICS

16hours for full charge

At least 3.5 hours

Performance Requirement

Non-operating

With Batteries -40 €C to +60€C

- 55 €C to +75€C



ENVIRONMENTALCHARACTERISTICS(cont )

Characteristic

Operating

Charging

Altitude

Non -operating

Operating

Vibration

Operating

Height
Width w / handle

Depth w / panel cover

Depth w /handle

Performance Requirement

-15€C to +55€C

€Cto +40€C

To50,000 feet

To 30,000 feet ; maximum ambient

temperature rating must be de

creased 1€C per 1000 feet , from

15,000 to 30,000 feet .

15 minutes along each of the 3

major axes, 0.025 inch peak

to -peak displacement (4 g's at 55
c/ s ) 10 to 55 to 10 c / s in 1-minute

cycles.

Net approximate weight w /o accessories

Domestic shipping weight

Export-packed weight

in .

3-1/2

8-1/2

10-5/8

13

1401

lb.

•7 1/2

13
21

Humidity

cm .

ENVIRONMENTALCHARACTERISTICS(cont )

Characteristic

Non-operating

and Operating

Electromagnetic

Finish

8.9

21.6

27.0

33.0

kg .

•3.4

5.9

9.5

in .

3-1/2

8-1/2

10-5/8

13

lb.

•7

13

•21

323

Performance Requirement

5 cycles (120hours ) to 95% relative

humidity reference to MIL-E

16400F (Par . 4.5.9 through
4.5.9.5.1, Class 4) .

Meets radiated interference require

ments of MIL - 1-6181D and

MIL-1-1690C over the range 150

kHz to one GHz. ( Instrument must

be battery operated .)

PHYSICAL

Specification - 1401

Front-panel has an anodized finish ;

cabinet is made of vinyl -clad
aluminum .

cm .

8.9
21.6

27.0

33.0

kg .

3.2

5.9

9.5

in .

1401/323

7

9-3/ 8

10-5/ 8

14-5/ 8

lb.

•14 1/2

~22

•30

cm .

17.8
23.8

27.0

37.2

kg .

•6.6

•10.0

13.6

1-3
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SECTION2

OPERATINGINSTRUCTIONS

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

Introduction

This section of the manual describes installation and

procedures pertinent to operating the 1401.It covers func
tion of the controls and connectors , hookup to a com
panion oscilloscope , battery care , operational procedure for
familiarization and some examples of instrument appli
cations .

Accessories

Standard accessories that are included with the 1401are

listed near the back of the manual . The following describes
the purpose of items that are not self explanatory .

Panel Cover. A friction fit keeps this cover over the
front panel during storage or transporting . The cover can be
placed over the rear of the 1401for storage when the 1401
is in use. The recess in the cover acommodates the acces

sory pouch strap , and should not be used as a finger grip for
cover removal .

Accessory Pouch . This pouch grips to the handle pivots
and the cover securing screw at the rear panel . It has suffi
cient capacity to hold the standard accessories , including
the Operators Handbook , with the exception of the
standard manual and the Panel Cover.

Strap Assembly . The strap is designed to snap into place
for transporting the instrument . It can be used to suspend
the 1401in front of , or alongside , the operator during use.
The handle can be extended between the operator and the
1401,to obtain optimum viewing positions .

3 to 2-Wire Adapter . Grounding is not provided through
the AC power source when the adapter is in use . A separate
grounding connection must be used .

BNCto BNC Cable Assemblies . The two short cables are
used to connect the 1401VIDEOOUTPUTand the SWEEP

voltage to the Vertical Input and Ext Horiz Input of a

companion oscilloscope . The 6 foot coaxial cable is used to

connect the signal source to the RF INPUT connector on
the 1401.

1401

Operators Handbook . Designed to fit in your shirt
pocket and use as an on -site reference document . Includes
prime characteristics , operating instructions , and some
applications .

Installation

The 1401is designed to use with a portable oscilloscope ,
such as Tektronix Type 323. It can , however , be used with
any oscilloscope that has an external horizontal input or
access to the horizontal sweep voltage . Interconnections
between the 1401 and companion oscilloscope are illus
trated in Fig .2-1 along with control settings .

Refer to "Sweeping the Companion Oscilloscope",
under General Operating Information for additional infor
mation .

POWERSOURCEAND APPLICATION

The 1401 requires either an internal power pack or an
external (+6 V to +16 V) DC source for power . The power
pack consists of a battery and a charging circuit . The
charging circuit operates from AC line voltage , to charge
the battery or maintain a given charge level after it has been

charged . When fully charged , the battery pack will supply
the 4.5 watts required by the 1401and maintain this power
output for approximately 3.5 hours operation .

As previously stated , the charging circuit in the power
pack operates from either 115V or 230 V nominal AC

power . Slip -on connectors , on the power pack , are used to
wire the charging circuit for the voltage to be used . Hookup
illustrations and instructions are given in Fig . 2-2 . Battery
charging occurs whenever AC power is applied to the AC
receptacle on the power pack . Charging rate ( FULLCHGor
TRICKLECHG) is selected by a three position switch on
the back panel of the power pack . Usually the battery is
fully charged at the FULLCHG rate , then maintained at
this charge level by switching the selector to TRICKLE
CHG position . TRICKLECHG supplies sufficient current
to maintain the battery in full charge condition , plus the
required power to operate the 1401.Battery charging is
described under Battery Care. The 1401 will not operate
from an AC source if the batteries are missing or defective .

2-1



Operating Instructions - 1401

5

10

INPUT

2-2

AC

10

GNO

DC

VOLTS/ DIV
CAL

1

20

OFF

20

OFF

.5

5 DIV
CAL

.01

POWER

BATTERY
CHARGE

LEVEL

POWER

LOW BATT

TYPE323 OSCILLOSCOPE

BAIN
RF ATTEN dB

30 40

1401

.02

.05

ON

ON

50

60

1.2 LIN
1.o

0.8

0.6

0.4

Hz
Response

0.2

X 10
VERT GAIN

PULL

KTANNIMETRUS ANALYZER

VERTICAL
DISPLAY

LOG

LIN

1-500

Frequency
Marker

500

1401SPECTRUMANALYZE ODULE

INPUT 500
-30 d8m MAX

1.Switch POWERto ON position , then adjust oscilloscope
POSITIONcontrols to position the sweep or display on the
bottom graticule line with the Hz marker at the zero
graticule line . Adjust the Horizontal Variable control for a 10
division sweep.

X 10
HPAIZ AG

PULL
SONYTEKTRONIXTOKYO, JAPAN

POSITION

CENTER
FREQ
MHz

SEARCHMARKER

The battery can be charged with the power pack out of
the instrument . Extra power packs can therefore be charged
to serve as spares if desired .

The 1401 can also be powered from an external DC
power source . Set the power pack switch to the EXT DC
position , then connect a +6 V to +16 V DC source to the

banana jacks above the line cord receptacle (observe polar
ity markings ) , and switch the front panel POWERswitch to
ON. The external DC source will not charge the internal
battery , and the 1401 will not operate from the internal

LOG -0
10

61 "

FINE

ala

20

-30

8/1 \ 8
19/

40

-50

VIDEO
FILTER

FREERUN
TRIGIN

RESOLUTION
kHz

OFF

EXTIN

FOCUS

20

VARILECAL

50

10

2
S.5

Midrange

MODE

TIME/ DIV

Fig. 2-1A. Front view illustrating control and switch settings .

TRIGGER

2

3

EXT 5/ HORIZVAR

AUTO

1000

SWEEP

TEKTRONIX, INC., BEAVERTON, OREGON, U.S.A.

SLOW

INTENSITY

5 ms
.2

50
20 /

10 MS
r

INTTRIG

EXTTRIGORHORIZ

RATE

FREQSPAN MHz/ DIV
VAR ( CAL IN)

0.01.02.05

SEARCH

FAST

ACLF
REJ

1

AC

AC

DC

2. Set the CENTER FREQ MHz 1-500 control to 500 .
Position the frequency marker ( notch ) behind the 10
division line with the Horizontal Variable control . The
display should be slightly more than 10 divisions with the

Hz marker at the zero division line and the frequency
marker behind the 10 division line .

Note : If the graticule height is other than 6 divisions use

1.2V
No. div .

WARNING

to determine Volts / Div setting .

battery or an AC source if the selector switch is left in EXT
DC position . The battery will , however , charge at full
charge rate if AC power is applied when the switch is at the
EXT DC position .

POWERPACKREPLACEMENT

The battery , in the power pack , is capable of deliv
ering enough energy to cause severe burns if it is short
circuited by such items as rings or a watch band .



AC/ BATT

A

AC/BATT

EXT TRIGORMORIZ
ATTEN

10X

TRIG IN

OMB

WALT

SWEEPVOLTAGES
( EVIOUT

OF

AC POWER

EXT DCPOWER

EXTBLANK
VERTERPUT

2002

VIL OUT

90-138 OR 180-272VCHANGEINSIDE48-440 MI
14 WATTSMAX13 AMPS MAX

Switching the power selector switch to the EXTDC

position reduces this hazard by removing battery volt
age from most of the exposed terminals . Set the
power selector switch to EXTDC position , or remove
rings and watch band before handling the power
pack.

GV-NV4WATTSMAX AT MY7 AMPS MAX AY6V

115V- 80M

Fig. 2-3 illustrates the procedure required to remove the

power pack . Replace the pack by reversing the removal
steps . Insure that the wire color code matches that indi
cated on the terminal mounting .

CAL DU

GND

Operating Instructions - 1401

To signal source

Fig . 2-1B. Side view to illustrate cable interconnections and switch positions .

WARNING

323

There is no common ground between the signal

source and the instrument unless this connection is

made . Without a common ground , measurements are

not reliable , and the 1401case can rise to a dangerous

signal source potential .

BATTERYCARE

1401

The power pack uses six sealed NiCd batteries . These
cells require little maintenance , have high discharge rate ,
accept long term overcharing , and operate over a relatively
wide range of temperature . If properly cared for , you can
expect about 500 to 600 charge/discharge cycles before
their capacity drops to about 80 % of specified value . Some
of the more important battery characteristics are described
in the following paragraphs . Battery care information is also
provided , to help obtain maximum operating time between
recharge cycles.
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Operating Instructions - 1401

Pas

31
18

MUS

AOEZ

1. 115V AC connection . Fuse size 0.2 A.

30
1%

Insulation on
230 V pins

230 V Connection

10

2-4

AOCZ

115V Connection

3. Spare fuse location .

15

2. 230 V AC connection . Fuse size 0.1A.

Insulation on
115V pins

Fig. 2-2.Preparing the 1401for 115V or 230 V nominal AC power.

SELF DISCHARGEis a continuous process , as long as
the battery has any charge . The rate of self discharge
depends on ambient temperature , state of charge , and
impurities in the battery . Self-discharge at 45€C is approxi
mately five times greater than at 20€C. A fully charged
NiCd cell may lose 10% to 15% of full capacity during the
first 24 hour period . This discharge rate decreases to about
0.68% per day or 10% to 15% per month after the initial

discharge . To obtain the maximum operating time , the
battery should be fully charged and maintained at this level ,

MODELS

Cover securing screw

NOPODI

a . Loosen securing screw and pull dust cover off .

Pull power pack back and out of its mounting area . Avoid
bumping transformer wires or circuit board against chassis .
Observe color code when replacing power unit .

115V terminals

OF

NETWO

We are

SAVEBEENVI#O SAY ONIONYH)300139 344 34
510

11300W 20-6110-910

230 V terminals

c . Power pack .

sout

***.***.

Fuse location ; pull
cover straight down to
expose fuse ; align cover
detents and fuse
mounting base when re
placing cover.

Securing clamp

Grn on wht
Wht

Blk on wht

b . Disconnect interconnecting power leads . Release securing
clamp .

Interconnecting
leads

Positioning
lugs

Fuse Cover

31

Fig. 2-3. Removing or installing the battery power pack .

by using the TRICKLECHARGEfeature to offset self

discharge until the pack is ready to use.

On FULLCHARGE, the power pack delivers a constant
current that is approximately 1/10 the ampere hour rating
of the cells in the battery . This charge rate allows the
battery to be overcharged without cell damage . CHARGE
TIME for the battery is about 14 to 16 hours at the FULL
CHARGErate .

A



OVERCHARGEis continued charging after the cells
have reached full charge . Short periods of overcharging will
cause no problems . During the overcharge period , the
charge energy is dissipated as heat . If continued for an
extended period (over 24 hours ) , it will dry the electrolyte .

TRICKLECHARGEmaintains the battery or cell at full
charge . It will not recharge the cells , because most of the
current is used to recover the self -discharge current . Use
TRICKLECHG to maintain the full charge state of the
cells .

OPERATINGTIME is a function of temperature and
charge state . You can expect about 3.5 hours of operation
under average conditions . The CHARGELEVELindicator
on the front panel is an expanded scale voltmeter , with the
green sector indicating about 7 1/2 to 6 1/2 volts (full
charge to 90% discharge ) . At about 6 1/2 volts , the voltage
starts to decrease rapidly , therefore , after the indicator
moves into the red sector , operation should be terminated

as soon as possible . This reduces the possibility of any cells
becoming reverse charged . Reverse charging occurs when
some cells have more charge than others , and overcome the
weaker cells .

CHARGEBALANCINGconsists of charging the cells
beyond the period required to bring them up to full charge.
This balances the charge of the cells in the battery , and
reduces the possibility of any cells reverse charging .Once a
month or every 15 charge/ discharge cycles , change the
charge time to about 24 hours . Any time a cell is replaced ,
the battery should be overcharged to balance the cells .

Avoid partial charges if possible ; however , if only a
partial charge is practical , about 30 to 45 minutes of opera
tion can be expected per one hour charge .

STORAGEtemperature for the batteries may be
between -40€C and +60€C. Cells can be stored either fully
charged or partially charged ; however, self discharge rate
increases with temperature , so a fully charged battery will
lose about 50% of its charge at room temperature (70€ F) in
about three to four months . The battery pack should be
recharged , therefore , before it is used , to bring it to full
charge .

Additional data regarding maintenance and repair of the
power pack and the NiCd cells is furnished in the Mainte
nance Section .

Handle

The following controls and connectors are accessible at
the exterior surfaces of the 1401and are used to operate
the instrument ( see Fig . 2-4 ) . The names of these exterior
controls and connectors , when referred to in the text are
printed in upper case letters so they are more easily
recognized as belonging to the 1401.Names of the controls
and connectors for associated equipment , such as the com
panion oscilloscope , are printed using initial capital letters .
This policy is followed throughout the manual .

POWER

FUNCTIONSOF CONTROLS,
CONNECTORSAND INDICATORS

Operating Instructions - 1401

RF ATTENdB

IF GAIN

BATTERYCHARGE An expanded -scale DC voltmeter to
LEVEL monitor battery voltage and charge

level . When indicator drops into the
red zone, operation should be sus
pended and the battery recharged .
Operation can continue for about
10 minutes after the indicator
drops into the red zone ; however ,
operation beyond this time may
damage the cells . If the indicator
registers in the red zone when an
external DC source is used to power
the unit , it indicates the source
voltage is about +6.5 V or lower .

INPUT50 S

320€ rotation . Detents hold the
handle in any one of the numerous
positions throughout travel arc.
Detents automatically unlock in
response to rotary pressure on the
handle .

Front Panel

Two position slide switch interrupts
or completes power circuit between

power pack and 1401 circuitry .
Does not affect battery charging
circuit .

Selects amount of signal attenua
tion between the INPUTconnector
and the 1st mixer .

Provides at least 30 dB of variable
IF attenuation .

RF input connector . Input imped
ance about 50 2. Maximum input
signal level , for linear operation ,
with dB RF ATTEN is -30 dBm .

Maximum input signal level with

2-5
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IF GAIN
control

LOG

10

2-6

Indicates charge level
of the battery . When
needle moves into red
zone, battery should
be recharged .

OFF

20

POWER

BATTERYCHARGELEVEL

IF GAM
RF ATTENdB

30 40

VERTICALDISPLAY

LIN

50

60

VERTICALDISPLAY
LOG

LIN

1-500

INPUT 502
-30 dBm MAX

1401 SPECTRUM ANALYZERMODULE

CENTERFREQMHz

SEARCHMARKER

RF INPUTconnector .
Input level should not
exceed -30 dBM with
RF ATTENdB selector
at , +30 dBM with RF
ATTENdB selector at
60 .

FINE

210/2

ol

VIDEOFILTER

RESOLUTION
kHz

FREERUN

OFF

the RF ATTEN at 60 dB is +30

dBm , which is the maximum power
rating of the attenuator .

TRIGIN

When depressed , provides a linear
display .

EXTIN

When depressed , provides logarith
mic display with dynamic range of
60 dB .

MODE SWEEP

1000
100

TEKTRONIX, INC., BEAVERTON, OREGON, U.S.A.

3

FREQSPAN MHz/ DIVVAR( CALIN)

Battery - EXTDC
Selector

SLOW

RATE

601.02.85

TRIGIN

SEARCH

LOVE

FAST

02 85 1

SWEEPVOLTAGES

VON 50

Fig. 2-4 . Selectors and connectors on the 1401.

8PRONI

NE

CENTERFREQ
MHz

ARAGE MED

POWER

VIDEO
OUT

887DCPowe

Push to unlock
VARIABLE
Frequency
Span control

www

Sweep rate
control

FREQSPAN
selector

a
A-MY* MuTRADEMEAN

****

Ground

AC Power

EXT DC POWER

1-500 selector is a 10-turn digital
type control that selects the center
frequency of the display . This
center frequency is calibrated to
the control readout when the FINE

control is at the position . The
center frequency is automatically
switched to 250 MHz when the
FREQSPAN MHz/ DIV selector is
switched to the SEARCHposition .
A search marker appears on the dis
play , which can be positioned by
the CENTERFREQ MHz control

(A)



SWEEPControls

MODESelector

SWEEPRATE

FREQSPANMHz/
DIV

VAR(CALIN )

to the frequency indicated on the
dial readout .

FINE control is a 10-turn dial type
control that provides a fine adjust
ment of the center frequency . Fre
quency range of the control is with
in € 1 MHz of the 1-500 control
setting .

Selects the following sweep modes :

FREE RUN: A free running sweep
at a rate determined by the RATE
control .

TRIG IN : Enables the sweep to be
triggered by a triggering signal
applied to the TRIG IN connector
(see TRIG IN connector function
for trigger -signal limitations ) .

EXT IN : Enables an external sweep
signal that is applied to the SWEEP
VOLTAGESconnector to sweep
the local oscillator . (See SWEEP
VOLTAGESconnector function
for voltage information ) .

Varies the internal sweep rate from
approximately 1 sweep/ second to
about 100 sweeps/ second .

Selects frequency width of the dis
play . Calibrated selections are; 50
MHz/ DIV to 10 KHz/ DIV in a 1,2,
5 sequence. A Hz position pro
vides time domain information .
Accuracy, for a 10division display ,
is within 10% of the selection when
VARiable control is pushed into
the CALdetent .

A push -on push -off type control ,
concentric with FREQSPAN selec
tor that locks in , when pushed , to
provide a calibrated frequency
span . When pushed again , the con
trol unlocks and provides a contin
uous variable frequency span
between the FREQ SPAN MHz/
DIV selections .

RESOLUTIONkHz

VIDEOFILTER

TRIGIN

SWEEPVOLTAGES

VIDEOOUT

Operating Instructions - 1401

Selects 1000 kHz, 100 kHz or 3
kHz resolution bandwidth . Band
width selected is within 10% of that
specified .

Switches in an RC filter to reduce
noise on the display . Increases the
apparent resolution ability of the
analyzer by reducing the modula
tion between two closely spaced ( in
frequency ) signals on the display .

Side Panel

BNC connector for applying an
external trigger signal . Signal ampli
tude range is +1 V to +10 V, dura
tion at least 100 ns and frequency 1
MHz or less . Used to slave the 1401
sweep to an external device .

BNC connector that provides a 5
volt sweep ramp when the SWEEP
MODE selector is in FREERUN or
TRIG IN position . When the
SWEEP MODE selector is switched
to EXT IN position , an external
sweep signal must be applied to this
connector . A voltage input of V
corresponds to frequency , and +5
V corresponds to 500 MHz, when
the FREQSPANMHz/ DIV selector
is in the SEARCHposition . Maxi
mum input voltage is +10 V and
maximum sweep rate is 100
sweeps/ s.

This connector provides the
analyzer video output signal to the
companion oscilloscope . Output
level is 1.2V for full screen deflec
tion .

Power Pack Connectors and Switch

AC POWERconnector for applying
AC power to charge the internal
battery and operate the analyzer .
Line voltage range is either 90 to
136 V or 180 to 272 V, depending
on the internal connections to the

power transformer ( see instructions
for 115V/ 230 V operation ) . Line
frequency range is 48 Hz to 440
Hz.
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EXT DC POWER connectors (red

+, and black - ) for applying exter

nal DC power source to operate

analyzer . Negative (- ) connector is

connected to analyzer case . The DC

voltage input does not charge the

internal battery . Reversing the in

put voltage polarity will blow the

power pack fuse . Input voltage

range is +6 V to +16V. Initial surge

current , when the instrument is

turned on , is approximately 800
mA .

Power Pack Selector

Selects the charge rate for the power pack battery or

switches the 1401 to an externally applied DC power

source . AC power source will fully charge the battery in 16

hours with the selector at FULL CHARGE position .

TRICKLECHG position will maintain the full charge state .

Both positions will also supply the required power to

operate the 1401, as well as charge the battery . EXT DC

position disconnects the battery as the power source , and
connects the EXT DC connectors to the 1401power supply

so an external DC power source (6 V to 16V) becomes the

supply source .

FIRSTTIME OPERATION

This procedure demonstrates the functions of the 1401

controls . It may also be used as a general check on the

instrument operation . If a complete performance check is

desired , refer to Section 5 , Performance Check .

WARNING

Unless a ground return to the signal source ground is

provided , no common ground exists between the

instrument and signal source . With no common

ground , the 1401case may be elevated to a dangerous

signal potential . All measurements will also be unreli

able. The ground return lead should not be removed

until all other connections between the 1401and

signal source have been disconnected and removed.

The following test equipment is required for this

procedure :

A variable output signal source (generator ) with a

frequency range within the 1 MHz to 500 MHz band , such

as Tektronix Constant Amplitude Signal Generator
067-0532-00 or Hewlett -Packard Model 608D .

2-8

Pulse generator ; pulse repetition frequency within 10 Hz

to 1 MHz, output amplitude +1 V to +10 V peak . Tek
tronix 2101Pulse Generator .

1.Connect the 1401to the companion oscilloscope and set

the controls of both instruments as illustrated in Fig . 2-1.

2. Check battery charge level as follows :

a . Switch POWERswitch to ON.

b . CHECK- BATTERYCHARGE LEVEL indicator .

Charge level should indicate in the green sector (see

Operating Time , under Battery Care) . If battery is low , con

nect AC source to the power pack and charge the battery to

full charge before proceeding with this checkout .

NOTE

Refer to 115V/230 V AC connector illustration and

direction (Fig. 2-2) if power source is 230 VAC.

3. Check Sweep Mode Operation

a . With the SWEEPMODE selector in FREERUN posi

tion , rotate the RATEcontrol through its range .

b . CHECK-The sweep rate should vary from slow to

fast (about 1 sweep/ second to 100 sweeps/second ) .

c . Set the RATE control midrange and switch the

MODEselector to TRIGIN position .

d . Apply a +1 V to +10 V trigger pulse , with a PRF

between 10 Hz and 5 MHz, from a pulse generator to the

TRIGIN connector .

e. CHECK- Internal sweep generator should trigger and

generate a sweep voltage . ( It will count down from the 5

MHz trigger rate .)

f . Remove the external trigger and switch the SWEEP

MODE selector back to FREERUN position .

4. Check Freq Span and Center Frequency Range

a . Apply a calibrated frequency , within 1 MHz to 500

MHz band , below -30 dBm , to the RF INPUT connector .

b . CHECK-With the FREQSPANMHz/ DIV selector in

SEARCH position , the display should contain the Hz

frequency response at the left edge of the display , and the

applied signal at its relative frequency position on the 1

MHz to 500 MHz spectrum .

(A)



c . Adjust the IF GAIN control and the RF ATTENdB
selector for a signal amplitude of approximately 4 divisions .

d . Rotate the RF CENTERFREQcontrol towards 000 .
The frequency notch ( see Fig . 2-5 ) should move to the left
and position under the Hz frequency response at a dial
readout of 000. Position the response under the division
line .

L

Hz response

R

Frequency marker

Fig. 2-5 . Display showing Hz response and frequency marker .

e. Turn the RF CENTERFREQcontrol towards 500 .
The frequency notch should now move to the right and
position at the display edge when the control reads 500 .
Adjust the Horiz Gain to position the marker under the
10 division line .

f . Rotate the CENTERFREQcontrol to position the
frequency notch under the applied signal . Decrease the
FREQSPAN MHz/ DIV setting to .1, keeping the signal on
screen with the CENTERFREQcontrol .

g . CHECK-CENTERFREQ readout dial should indi
cate the frequency of the applied signal , within + (5 MHz +
5% of the indicated readout ) . Fine control must be in the
position .

A

h . Adjust the IF GAIN and / or RF ATTENdB selector
for a full screen signal amplitude .

i . CHECK- Bandwidth of the signal , 6 dB down (half
amplitude level ) , should equal about 1 division ( 1000 kHz)
€ 10%.

j . Increase the resolution , by switching the RESOLU
TION selector to 100 kHz position . Decrease the frequency
span to .01 MHz/ Div .

Operating Instructions - 1401

k . CHECK- Resolution bandwidth , at the 6 dB down
point , should equal about 1 division ( 100 kHz) € 10%.

1. Switch the RESOLUTIONselector to 3 kHz position
and decrease the FREQ SPAN selector to .02 MHz/ Div

position . Use the FINE CENTERFREQcontrol to keep
the signal centered on the screen . Decrease the sweep
RATEto maximize the signal amplitude and decrease the
bandwidth . Switch the VIDEOFILTERon to reduce noise
on the display .

m . CHECK- Resolution bandwidth should equal about
1.5divisions , € 10%.

NOTE

Because incidental FM'ing is more than the resolution
bandwidth at 3 kHz, it may be difficult to accurately
check bandwidth .

n . Return the RESOLUTIONselector to 1000 kHz posi
tion and the FREQSPANto SEARCHposition .

5. Check RF ATTENdB Selector Operation and Dynamic
Range of Vertical Display .

a . Switch the RF ATTENdB selector to position .

b . Adjust the CENTERFREQto the applied signal fre
quency and decrease the FREQSPAN to 1 MHz/ DIV pos
ition . (Keep the signal centered on screen with the
CENTERFREQcontrol .)

c . Push the LOG button for a logarithmic display .
Increase the IF GAIN control setting for optimum gain
without displacing the baseline reference of the display ,
then adjust the signal generator output for a full screen
signal amplitude .

d . Increase the RF Atten dB selection in 10dB steps .

e . CHECK- Signal amplitude should decrease , in
approximately 1 division steps , as the RF ATTENdB selec
tor is rotated towards the 60 dB position . In the 60 dB
position , the signal should still be visible above the noise .
(Dynamic range , LOG display , must equal or exceed 60
dB .)

f . Return the RF ATTENdB selector to and push the
LIN button for linear display . Re-adjust IF GAIN and signal
generator output for a full screen display .

2-9
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g. Increase the signal generator output attenuation 6 dB

and check vertical linearity . Signal amplitude should
decrease half screen .

GENERALOPERATINGINFORMATION€

Signal Application

Connect the signal source to the RF INPUT50 N con

nector through a 50 2 coaxial cable with BNC connectors .

Unshielded leads or connections , to the RF INPUTconnec

tor , may pick -up stray unwanted signals which clutter the

display . The input impedance to the analyzer is 50 2. Dis

play flatness may be affected , if the signal source is other

than 50 S , or long coaxial cables are used to transport the

signal to the RF INPUT, because of reflections in the line .

Display flatness can be improved , provided the signal

strength is adequate , by increasing the setting of the RF

ATTENor by adding an external 50 attenuator (e.g.20

dB ) at the RF INPUTconnector .

Avoid applying high level ( above -30 dBm with the RF

ATTENdB selector at ) signals to the RF INPUT, because

they overload the mixer and IF stages , producing spurious

signals on the display . Add attenuation , with the RF

€Tektronix Measurement Concept booklet ; "Spectrum Analyzer
Measurements ", Part No. 062-1070-00, is a recommended treatise
on applications and measurement evaluation for the 1401.

0.1pW

10•V

2-10

1.0pW

mint

- 100dBm -90dBm -80dBm -70dBm -60dBm -50dBm

4444

10pW

NOTE: Volts RMS--multiply by
2.8 for peak to peak .

dBm 1 milliwatt=

NORMALOPERATING

100•V

RANGE

ImV

100pW 1.OnW 1OnW

ATTENdB selector or if necessary use external attenuators ,

when signal compression is noticed ( no increase in signal

amplitude with an increase in input power ) . Fig . 2-6 , a

conversion chart , may be used to calculate the input signal

level .

100nW

+30 dBm is the maximum power rating of the RF
ATTENuator. Add external attenuation if necessary

to keep the signal input level below +30 dBm.

Spurious responses , due to input signal overload , can be

minimized by keeping signal amplitudes within the graticule

limits . A recommended procedure is to adjust the IF GAIN

control for some baseline noise on the display , then

increase the RF ATTEN dB setting until the strongest

signals are within the graticule limits .

CAUTION

Resolution and Frequency Span

Resolution is the ability of a spectrum analyzer to
discretely display adjacent signals within a frequency span.

It is measured , in frequency , as the separation or span

between two discrete signals of equal amplitude when the

notch or dip between them is 3 dB down . It is a function of

analyzer bandwidth , sweep speed , frequency span , and
incidental FM.

10mV

romp
-40dBm -30dBm -20dBm -10dBm

1.0•W 10•W

100mV

100•W

Fig. 2-6 . Volts -dBm -Watts conversion chart for 50 2 impedance .

IV

Auft4

0dBm +10dBm +20dBm

+|+|
1.0mW 10mW 100mW

MAXIMUM SIGNAL
WITHOUTDAMAGE,

TO THE UNIT IS 30 dBm



Resolution bandwidth depends on the most selective
amplifier (usually the last IF) stage in the signal path . It is a
measure of the bandwidth at approximately the -6 dB
amplitude level ( of an amplifier with Gaussian response )
when the frequency span and sweep time are adjusted for
minimum display bandwidth to a CW signal . Theoretically ,
resolution and resolution bandwidth become synonymous
at very long sweep times .

The resolution capability of a spectrum analyzer not
only depends on the resolution bandwidth , but also on

incidental FM within the analyzer (usually the local oscilla
tor ) . Decreasing the resolution bandwidth effectively
increases resolution to a point where incidental FM'ing of
the signal fills in or overrides the notch between two closely
spaced signals . At this point , the analyzer is unable to
resolve the signals at or within the resolution bandwidth .
The 1401has a resolution bandwidth of 3 kHz, but at the
low frequency end the incidental FM'ing may be as high as
20 kHz. Resolution capability at the low frequency end is ,
therefore , limited to 20 kHz . The narrow 3 kHz bandwidth
provides greater skirt slope to the response , and enhances
the resolution capability to the FM limitation .

The following equation illustrates mathematically how
frequency span , sweep speed and bandwidth affect the reso
lution of the analyzer :

R
- [8€ +0.195(FrenSpan) ]
=

TB

Where

R is the apparent resolution bandwidth .
B the actual or measured resolution at very slow sweep

speeds .
T is the sweep time across the frequency span . All units

are in hertz and seconds .

R=

The effective resolution bandwidth is more than the

static bandwidth of the analyzer . For example ; a frequency
span of 50 MHz, in a time of 1 ms and a measured resolu
tion bandwidth of 100 kHz , when inserted into the equa
tion results in the following effective resolution .

=

(105)2 +0.195
-)]

5 X 107

10-3X 105

2 1/2

2 1/2

Frequency Span ( in kHz)
Sweep Time ( in ms )

= 243 kHz

The best resolution for a given frequency span and
sweep time is expressed as:

Operating Instructions - 1401

Resolution and Sensitivity

Sensitivity is also affected by the resolution bandwidth
and the same variables as resolution . The loss in sensitivity
(assuming Gaussian response ) due to these factors can be
expressed by the following equation :

D

S [+0.195(TB)]So

-1/4

where S/So is the ratio of the effective sensitivity to

the analyzer measured sensitivity , at very slow sweep
times or with zero frequency span .

Bandwidth determines both noise level and resolution

capability of the analyzer . As the bandwidth decreases , the
noise level decreases more than the signal level , so that the
signal -to - noise level increases and results in improved sensi

tivity . Maximum sensitivity , therefore , is obtained at the
higher resolution settings .

Using the Video Filter

The video filter is used to reduce or eliminate noise on

the display and , when signals are spaced closely together ,
the filter will reduce modulation between the two signals . It
is also useful to display the envelope of pulsed RF spectra
which have a relatively high PRF; however, since the filter

is basically an integrating circuit , low PRFsignals produce

poor results .To adequately resolve pulse spectrum informa
tion , the resolution bandwidth should be on the order of

1/10the side -lobe frequency width , or the reciprocal of the
pulse width . The RESOLUTIONis usually set after the
sweep rate has been adjusted for optimum main lobe detail .
Fig.2-7 and Fig . 2-8 illustrate how the VIDEOFILTERcan
be used .

Selecting Sweep Rate

The sweep RATE for wide resolution bandwidths is

usually set above the visual flicker setting . As the FREQ
SPAN is decreased , the sweep rate will begin to affect reso
lution and sensitivity ; therefore as the frequency span is
decreased , sweep rate should also be decreased . With the

FREQSPAN set to , the analyzer functions as a fixed
tuned receiver and the analyzer displays time domain
characteristics of signal modulation , within the bandwidth
capabilities of the analyzer . Sweep Rate can now be set to
examine the modulation pattern . See Fig . 2-9 .

Triggering the Sweep or Externally Sweeping the
1401

For most applications the SWEEP MODE is set for

FREE RUN operation . There may be applications however,
where triggered operation may be required , for example ; at

O frequency span , or when slaving the 1401to a recorder .
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(A) Signal modulated by a 1 kHz signal . VIDEO FILTER
OFF. LIN mode .

(C) Amplitude modulated signal . 2 kHz sidebands .

2-12

The display can be triggered externally by setting the
SWEEPMODE to TRIG IN position and applying a trig
gering signal , with an amplitude between +1 V to +10 V
peak , to the TRIG IN connector . Upper frequency limita
tion for external trigger is 5 MHz . Pulse duration must
equal or exceed 0.1€s.

The 1401 may be swept externally by switching the
SWEEPMODE to EXT IN position , and applying a sweep
signal to the SWEEPIN connector . Sweeping the analyzer
with a to +5 V signal will sweep the display from Hz to
500 MHz when the FREQ SPAN MHz/ DIV is at the

SEARCHposition . Zero volts input corresponds to Hz,
and +5 V corresponds to 500 MHz on the display . A maxi
mum input voltage of +10V may be applied to the SWEEP

IN connector ; however , above +5 V the swept oscillator

output is not constant , nor the frequency shift linear . Maxi
mum sweep rate is about 100 sweeps/ second .

(B) Same signal as A, VIDEO FILTER ON.

Fig . 2-7. Using the VIDEOFILTERto improve the resolution capabilities of the analyzer .

( D) Same signal as C. VIDEOFILTERON.

Sweeping the Companion Oscilloscope

The 14015 V sweep ramp will drive oscilloscopes that

have external horizontal sensitivity of 0.5 V/ Div (e.g.323
Oscilloscope) . Oscilloscopes with horizontal sensitivity

other than 0.5 V/ Div require some modification or adapter

to make them compatible with the 1401.The following

procedures describe how the Tektronix Type 422 , 453 , and

454 portable oscilloscopes can be modified or operated to
make them compatible . An alternate procedure is also
described which may be used with most oscilloscopes .

Type422/1401 Compatibility

The external horizontal input sensitivity must be in
creased to make the Type 422 compatible . Change the
value of R501 ( located on the right side behind the Horiz
Atten control , see Fig . 2-10) from 300 k to 130 k . This will



(A) Pulse modulated display without filtering . LOG mode .

(B) Display with VIDEO FILTER switch ON.

Fig. 2-8 . Integrating the display with the video filter .

Fig. 2-9 . Modulation pattern of a TV video signal .

R

MOO
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Fig. 2-10. Location of R501 in Type 422 Oscilloscope .

R501

provide about 0.4 V/ Div horizontal deflection factor with

the X 10Mag pulled out .

Type 453/1401 and Type 454/1401Compatibility

Use the X-Y mode . Apply the 1401SWEEPvoltage to
the X Input (Ch 1) and the VIDEOOUTto the Y (Ch 2)
Input . Set the oscilloscope controls as follows :

Trigger
Vertical Mode

Ch 1Only
Ch 2

Input Selector ( Ch 1 & Ch 2) DC
Volts/ Div

Ch 1
Ch2

Horiz Display
B Trigger Source

Coupling
Intensity

.5

.2
Ext Horiz or X-Y
Ch 1
DC or AC

3/4 range

Set the 1401 FREQ SPAN MHZ/ DIV selector to

SEARCHposition and the CENTERFREQMHz readout to
500. Adjust the oscilloscope External Horizontal Gain
R645, on the Type 453 ( Fig . 2-11) or the X Gain on the
right side of the Type 454 for a calibrated sweep length . (
response at the zero division line and 500 MHz or the

frequency notch under the 10th division line .)
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BOY DO

2-14

Onl

R645
Ext Horiz Gain

Fig. 2-11. Location of Ext Horiz Gain ( R645) in Type 453 Oscillo
scope.

NOTE

If an accurate 500 MHz signal or any signal near the

upper frequency span is available , use this as a marker

to set the sweep length .

Alternative Procedure for Most Oscilloscopes

The negative slope of the blanking pulse , that is riding

on the VIDEOOUTsignal can be used to trigger the oscillo

scope sweep. Sweep rate can then be synchronized by using
the 1401 SWEEP RATE control to lock the sweeps , for

example ; set the 1401FREQSPAN MHz/ DIV to SEARCH

and the CENTERFREQMHz 1-500 dial to 500. Set the

oscilloscope Time/ Div to 1 ms . Adjust the 1401SWEEP

RATEfor a display span of 10 divisions , or a calibrated

sweep length as described above.



SECTION3

CIRCUITDESCRIPTION

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

This section describes circuits used in the 1401Spec
trum Analyzer Module . A block diagram analysis is first
presented , to provide an overall concept of the major cir
cuit functions and their relationship to each other . This is
followed by more detailed description of the circuits . The
objective of this section is to provide enough circuit opera
tion description so the reader can effectively operate , cali
brate , and troubleshoot the instrument .

Block diagrams and simplified circuit schematics accom
pany this description . Detailed drawings are provided in the
Diagrams section of the manual . Positive logic is used to
describe IC operation .

BLOCKDIAGRAMDESCRIPTION

Fig. 3-1 illustrates the basic function of each major cir
cuit in the 1401, and provides a signal flow sequence for
continuity . A more detailed block diagram is provided in
the Diagrams section . The following description refers to
both diagrams .

The front end or RF section of the 1401contains ; an

RF attenuator , low pass filter , wide band mixer , swept local
oscillator , bandpass filters , and a second local oscillator and

mixer . Frequencies of 500 MHz and below pass through the
RF attenuator and low pass filter to the wide band mixer .
Frequencies above 500 MHz are attenuated or cut off by
the low pass filter .

A

These signals , within the 500 MHz span , are converted to
695 MHz IF by heterodyning them with the output of a
swept frequency oscillator . For the full frequency span of
500 MHz (SEARCH mode ) , the first local oscillator is
swept from 695 MHz to 1195MHz. The FREQSPANselec

tor determines the amplitude of the sweep control voltage
to the swept oscillator . This voltage controls the dispersion
of the oscillator and the span of frequencies within the 500
MHz spectrum that are converted in the wide band mixer to

695 MHz. The center frequency of the spectrum , when the
FREQSPAN selector is in SEARCHposition , is 250 MHz.
The center frequency of the display for the other positions
of the FREQSPAN selector is controlled by the CENTER
FREQcontrols . These controls establish the center point of
the sweep voltage to the swept oscillator . This average volt

age at the sweep ramp center is a voltage within the 695
MHz to 1195 MHz range of the local oscillator . As the

1401

FREQSPAN MHz/ DIV selection is decreased towards

dispersion , the sweep voltage to the oscillator circuit de
creases so the oscillator swept output approaches the center
frequency set by the CENTERFREQcontrols . This per
mits all or any sector of the 1 MHz to 500 MHz spectrum
to be displayed . Since the local oscillator sweeps down to
695 MHz, frequencies below 1 MHz ( including a Hz
marker ) may appear on the display ; however, this span is
very non - linear , so it has no practical significance or appli
cation .

Bandwidth of the 695 MHz IF is set by a relatively
narrow bandpass filter . It is then heterodyned , in a second
mixer , with 720 MHz and converted to 25 MHz IF . The 25
MHz IF is amplified by IF amplifier circuits with gain
controlled stages , then converted a third time to 5 MHz in
the third mixer . Bandwidth of the 25 MHz IF is 1 MHz.

The 5 MHz IF, with 1 MHz bandwidth , is applied direct
ly (for 1000 kHz resolution bandwidth ) or indirectly
through resolution bandpass filters ( for 100 kHz and 3 kHz
bandwidths ), to either a linear amplifier stage or a logarith
mic amplifier . Dynamic range for the logarithmic amplifier
is 60 dB or more ( in 10 dB steps ) . The 100 kHz and 3 kHz
resolution bandpass filters are connected in series , by the
RESOLUTIONselector , for the 3 kHz resolution .

The 5 MHz IF output from the linear amplifier or the
logarithmic amplifier is detected and applied , through a
video emitter follower stage , to the VIDEOOUTconnec
tor . Video signal , with full range amplitude to at least 1.2
volt peak , is then connected through an interconnecting
cable to the Vertical Input of a companion oscilloscope .
The vertical deflection factor of the oscilloscope is adjusted
so 1.2volts of video signal provides full screen signal deflec
tion .

Control circuits for the 1401consist of a trigger genera
tor and amplifier , sweep gate generator , frequency span or
dispersion selection , sweep shaper , and a center frequency
search marker generator . The trigger generator and ampli

fier , plus the sweep gate generator , control the internal

sweep generator . The TRIG IN Sweep Mode requires an

external trigger signal (+1 V to +10 V peak , with duration
of at least 100 ns ) applied to the TRIG IN connector to

start the sweep generator . This external trigger signal acti
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vates an internal trigger generator , which produces a trigger
signal that is amplified and used to turn -on the sweep gate
generator . The output of the sweep gate generator gates the
sweep ramp generator , and initiates the sweep voltage out
put .

The source of the sweep voltage can be either external or
internal . If an external voltage with an amplitude to 5 volts
is applied to the SWEEPEXT IN connector , it will sweep
the oscillator when the SWEEPMODE switch is in EXT IN

position . The internal sweep generator output becomes the
sweep source when the SWEEPMODEis switched to TRIG

IN or FREERUN positions .

The sweep voltage ( external or internal ) is attenuated a
calibrated amount by the frequency span or dispersion cir
cuit , then centered about a reference voltage that is set by
the Center Frequency controls . In the SEARCHmode , the
sweep voltage ( V to 5 V) is not attenuated , so maximum

frequency span is provided . It is also centered about V so

it becomes a voltage ramp from -2.5 V to +2.5 V that will

sweep the local oscillator from 695 MHz to 1195MHz.

Because the frequency of the local oscillator is not a
linear function of input control voltage , the sweep voltage
for the local oscillator must be shaped by shaper circuits so
the frequency scan of the oscillator is a linear transition
with the horizontal beam deflection . This circuit shapes the
sweep voltage for the oscillator , so it approaches an ex
ponential curve ; however , the sweep voltage for the hori
zontal deflection circuit remains linear and the display
approaches a linear frequency span .

In the SEARCH mode , a marker is generated by the
Center Frequency marker generator , to indicate on the dis
play the relative position of the CENTERFREQcontrols .
This enables the operator to position the marker under any
sector or signal within the 500 MHz search span and read
the frequency ; or , he can switch down to a narrow fre
quency span for analysis of any chosen sector . This search

marker appears as a notch in the base of the display .

A blanking pulse , generated by the sweep generator , is
applied to the Video Output during retrace time . This pulse
displaces the trace out of the graticule area during the re
trace time .

The power supply for the 1401consists of a power pack
or external DC source that delivers a DC voltage to a DC
to -pulsed AC converter . The pulse output of the converter
is transformer -coupled to four regulated power supplies
which furnish +3.6 V, +10 V, -10 V, and -50 V to the
1401circuits . Internal batteries ( in the power pack ) , exter

nal DC, or AC power operation can be selected at the

Circuit Description - 1401

power pack . For AC operation , the power pack rectifies the

AC voltage to supply current for the battery -charging cir
cuit and the DC to AC converter . External DC operation

applies an external DC source directly to the converter ,
bypassing the power pack circuits . Voltage range for an
external DC source is limited to +6 V to +16 V.The con

verter also pre-regulates the pulse duration into the trans

former , so the power input to the transformer is maintained

at a constant value over the +6 V to +16V range .

DETAILEDCIRCUITDESCRIPTION

RF Section

The RF section receives any frequency within the 1 MHz
to 500 MHz spectrum and converts signals within this spec
trum to 25 MHz IF , for the IF amplifier circuits . The RF
circuits consist of an RF input attenuator , a 500 MHz low
pass filter , a 695 MHz to 1195MHz swept frequency oscil
lator , a wide band mixer , bandpass filter , 695 MHz filter ,
and 695 MHz to 25 MHz converter .

The RF attenuator is a turret - type attenuator with a
range of 60 dB in 10 dB steps . Characteristic input im
pedance to the attenuator is 50 S2 . The output of the atten
uator connects into a low pass filter made up of a series of
inductors distributed on one side of a printed circuit board ,
with shunt capacitance to a ground plane on the back side
of the circuit board .

The first mixer is a broad - band double balanced Star€

mixer which combines a hybrid junction with a four -diode
star . Theoretically , two input signals are required to pro
duce an output from this mixer . This output is the two
sideband frequencies . The output of the mixer is tuned to
695 MHz by two bandpass filters . Conversion loss through
the wide -band mixer is about 8 dB .

The 695 MHz filter is a comb -line type filter2 . Because it
also passes higher order passbands of its fundamental , a
second bandpass filter (consisting of L153, L151, and
C152) is used in series with the 695 MHz filter to improve
the out -of-band rejection characteristics of the filters .

The second converter consists of a 720 MHz oscillator
and mixer section . The resonant circuits for the oscillator
and mixer are tuned transmission line resonators . C187

adjusts the oscillator frequency to 720 MHz; C177(part of
an idler circuit ) is adjusted for best conversion or maximum

1Mouw , R.B., "A Broadband Hybrid Junction and Application to
the Star Modulator ", IEEE Transactions on Microwave Theory and
Techniques . Vol. 16, No. 11, November 1968.

2Tektronix Circuit Concepts , "Spectrum Analyzer Circuits ", Morris
Engelson . Part No. 062-1055-00 .
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power output . R385 is a mixer bias adjustment for diode

CR167.It is also adjusted for maximum output or conver
sion efficiency . C171, across L171, tunes the idler tank
circuit to 745 MHz to recover the image signal ( 695 MHz +
25 MHz) energy.

There is some interaction of adjustments ; therefore ,

after an adjustment has been made the oscillator frequency

adjustment , C187, should be checked to bring the oscillator

frequency back to 720 MHz. All adjustments in the mixer

section are set for maximum output .

The sweep local oscillator consists of variable tuned

oscillator Q113, isolation amplifier stage Q115, and a con
stant current source Q106 for the oscillator . The oscillator

frequency is controlled by variable capacitance diodes
CR112and CR113in series with C112. A negative - going

sweep voltage , from the sweep generator circuit , is applied

to the anodes of the two diodes . This negative -going voltage
increases the diode back bias and decreases the capacitance
of the diodes . Decreasing the diode capacitance increases
the oscillator frequency .

The sweep voltage to the junction of the two diodes runs

from V to about -45 V amplitude , for the full frequency
span (SEARCH position of the FREQ SPAN selector ) ,

toward an amplitude of approximately 5 mV as the FREQ
SPAN MHz/ DIV selector is decreased to 10 kHz/ DIV set

ting . At the Hz position , the input sweep signal to the
diodes becomes a constant DC level and the oscillator fre

quency output becomes constant . For all FREQSPAN

selections other than SEARCH, the sweep voltage is cen
tered about some DC average set by the CENTERFREQ
controls .

As previously described , the sweep voltage to the diode

junction is shaped by the sweep shaper circuits , so it will

produce a linear frequency change with the linear move

ment of the sweep deflection voltage on the CRT. A lower

amplitude negative -going sweep voltage (about -2 V to -7

V) is applied as bias to the base of transistor oscillator
Q113. This increasing bias voltage to the base-collector

junction , as the frequency increases , stabilizes the oscillator

power output . This bias voltage is a linear ramp riding on a
DC bias voltage that can be adjusted with the Sweep Linear
ity adjustment R850 (Sweep Shaper Circuit ) to compensate
for non -linearity near the zero frequency end of the dis
play .

IF Circuit

This portion of the circuitry contains two 25 MHz IF
amplifier stages , a 1 MHz bandpass filter , 30 MHz oscillator
and third mixer stage , and a 5 MHz IF amplifier stage . The
IF (25 MHz) from the RF module is coupled through T210

3-4

to one gate of dual gate MOSFETQ208. The second gate of
Q208 connects to the collector of Q204. Gain of the dual

gate MOSFETis a function of channel conductivity , which
can be controlled by varying the bias on one of the dual
gates . Q204 controls the gain of the stage by setting the
bias for one gate of MOSFETQ208.

Transistor Q204, plus Q232 and Q271, distribute the
overall gain of the IF circuit . As the GAIN control is in
creased (rotated towards -10volts ) U260 cuts in first , then
U240, and finally U208 to distribute the gain progressively
through the IF amplifier stages .

The 1 MHz bandpass filter consists of four tuned sec
tions coupled together by C222 , C224, and C226 . The

degree of coupling ( adjusted with C224) and the resonant

frequency of each section shapes the response characteristic
of the filter . The filter is tuned for a flat top response with
a bandpass of 1 MHz and an off -band attenuation rate of
approximately 6 dB per octave per resonant circuit for a
total of about 24 dB . This provides a relatively steep skirt
slope for good image rejection of the intermediate fre

quency .

The second stage of the 25 MHz IF consists of

integrated -circuit IF amplifier U240 with its input and out

put tuned to 25 MHz by transformers T240 and T248. Gain
of this amplifier stage is controlled , through 0232 , by the
IF GAIN control as previously described . Current through
Q232 sets the voltage at the junction of R234 and R236,
which sets the gain control voltage at pin 5 of U240.

25 MHz is converted down to 5 MHz IF by mixing the
25 MHz IF output from T248 with 30 MHz in the 3rd

mixer stage , 0258. 0252 and its associated circuitry com
prise the 30 MHz oscillator . T252 is the frequency deter

mining component , adjusted to 30 MHz. The 30 MHz out

put of the oscillator , applied to one gate of dual gate
MOSFETQ258, modulates the 25 MHz IF that is applied

to the second gate of Q258. The 5 MHz difference fre

quency is coupled through tuned transformer T258 to

amplifier U260.

Gain for the 5 MHz IF is controlled through Q271in the

same way as the gain of U240 is controlled . Bandpass of the
5 MHz IF is the same as the 25 MHz IF bandpass deter
mined by the 1 MHz bandpass filter .

Three resolution bandwidths are selected by RESOLU
TION switch S515, which connects the 5 MHz IF output

from T260 either directly ( for 1000 kHz resolution ) or
indirectly through bandpass filters ( 100 kHz and / or 3 kHz)

to the base of amplifier Q370.

(A)



For 1000 kHz resolution , the 5 MHz IF output of T268

is connected through cam switches 2 and 4 ( PowerSupply
Diagram ) directly to the base of Q370 ( Log/ Linear Circuit

Diagram ) . Switching the RESOLUTIONselector to 100

kHz position opens cams 2 and 4 and closes 3 and 1, to

apply the 5 MHz IF to the input of a 100 kHz bandpass
filter . The output of this filter is amplified by Q294 and
applied through cam switches 11, 9 , 7, and 6 to the base of

Q370.When the RESOLUTIONselector is changed to the 3
kHz position , cam switches 1, 3 , 5 , 8 , 10, and 11close and

add the 3 kHz crystal filter in series with the 100 kHz filter .

The 100 kHz filter , like the 1 MHz filter , consists of four
tuned sections coupled together by C280, C282, C284, and
C286. Each section of the filter is adjusted for best band

pass response . There is about 10 dB loss through this filter

so the output from the filter is amplified by wide -band
amplifier Q294 to compensate for this 10 dB signal loss .
This produces a relatively constant signal amplitude on the
display for the three RESOLUTIONselector positions .

Logarithmic Amplifier , Linear Amplifier and Video
Detector Circuits

The logarithmic amplifier extends the displayed dynamic

range of the 1401to at least 60 dB . Five stages of amplifi
cation , with at least 12 dB dynamic range per stage , are
connected in cascade to provide this 60 dB range . Each of
the five stages is connected as an operational amplifier with
its input resistance ( R€) a function of signal level . Input
resistance increases as the signal level increases , which re
duces the gain of the stage . A simplified diagram in Fig.3-2
illustrates the basic operation of each amplifier .

Two diodes , connected back -to -back and shunted by a

3.48 k resistor , are pre -biased by a voltage divider net
work between -10 V and +10 V supplies , so the dynamic

r
IF
IN

R2

+10V

R4

R1

3.48k

-10V

200 •

R3

Rf
w

3.83k

OPAMP

‚
IF OUT

Ri = Dynamic resistance of diodes
shunted by combined resistance
of R1, R2,and R3.

Fig. 3-2. Simplified diagram of one stage of amplification in
the logarithmic amplifier .
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resistance of the diodes in combination with the 3.48 k

shunt resistor and the 200 series resistor , provide an in

put resistance ( R€) to the operational amplifier of about
960 2. Gain of the amplifier , under low level input signal

conditions , is therefore about 4 (Rf/ Rƒ or 3.83/ 0.96 ) . As the

signal level increases , the back - bias on the diodes increases ,

and the diodes cut off . This increases the input resistance

( R€) to about 3.8 k and decreases the gain of the stage to

about one or unity . The gain of the log amplifier decreases

in about 12 dB steps , starting with the last stage , as the
input signal level increases . This produces an output that is
close to the logarithmic function of the input signal ampli
tude .

Depressing the LIN pushbutton on the VERTICALDIS

PLAYswitch applies the 5 MHz IF output from Q370 to a

linear amplifier consisting of Q56 and Q62. Gain of this

amplifier is set by R55 so the displayed amplitude of a
given signal in LIN mode equals the amplitude of a three

quarter screen signal in LOGmode . This amplitude is about
10dB down .

The video detector consists of diodes CR81and CR82

connected as a voltage doubler to provide greater effi
ciency . Detected video is applied , through emitter follower
Q84, to the emitter of video output amplifier Q76. In
SEARCH mode , the positive -going notch from the fre
quency marker generator is applied to the base of Q76 and

modulates the video . A positive blanking pulse , during re

trace time , is applied along with the video signal to the

emitter of Q76. This pulse shifts the display off screen
during retrace time .

Sweep Generator

The sweep generator provides a to 5 volt sawtooth

voltage to drive the sweep oscillator in the 1401and the

horizontal sweep circuits in the companion oscilloscope .
The sweep generator circuit also provides a blanking pulse
to drive the video amplifier into cutoff , which shifts the

display off screen during retrace time .

Three modes of operation are provided ; FREERUN,
TRIG IN , and EXT IN . Sweep rate of the free run and
external trigger mode is continuously variable from approx
imately 100 sweeps/ second to 1 sweep/ second .

The sweep generator circuit contains two "QUAD" two

input NOR gate IC's controlling or gating a Miller runup
and delay pick -off IC. A functional logic diagram is illus
trated in Fig. 3-3 and a timing diagram is shown in Fig . 3-5 .
When input ( pin 1) of U520 is high (gated on ) , the IC

output (pin 8) is a sawtooth ramp running from V to the
reference voltage set at pin 6 of U520 which , in this case, is
5 volts . When the output sawtooth voltage reaches this 5
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volt reference , a reset pulse is generated out of pin 4 of
U520 which flips a sweep gate generator (multivibrator )
and terminates the input gate to pin 1 and the output saw
tooth voltage . After a fixed holdoff period , the sweep gate
generator flips back and pulls pin 1 of U520 high . The
Miller runup IC then repeats the sweep generating process .

The following sequence of events and the timing diagram
of Fig . 3-4 describe the sweep generating process.

1.U520 requires a positive gate or high input on pin 1 to
start its sawtooth runup out of pin 8.

2. When the output sawtooth voltage reaches the voltage
reference level at pin 6 , established by the voltage divider
circuit , a positive -going , short duration reset pulse is gener
ated out of pin 4 of U520 .

3. This reset pulse is applied to the input of two NOR
gates ( pins 7 and 9 of U500B and U500C) which are half of

two flip -flop circuits , the sweep gate generator and the
sweep holdoff generator .

4. The pulse switches the two generators . Pin 4 of
U500B switches low , which terminates the sawtooth volt

7

6

2

Fig. 3-3 . Simplified logic diagram for sweep generator .

B

U500
(Gate Gen)

5

3

( Reset)

Blanking Pulse

1

4

Sweep
Stop

Miller
Runup
U520

age output of Miller runup IC U520 . Pins 3 and 6 of U500

switch high and hold the gate generator in this state .

5. Pin 8 of NOR gate U500C switches low . This low is
directly applied to one input of U500D and coupled
through C501 to the other input of the NOR gate to flip
the holdoff generator . Pin 14 of U500D now switches high .

6. The charge on C501 decays through R501, letting the
input ( pin 13) go high . The multivibrator switches back ,
producing a positive holdoff pulse out of U500D with a
duration equal to the time constant of C501 and R501.

7. The positive holdoff pulse applied to input (pin 6 ) of
U504B holds the output of this NOR gate low for the
duration of the pulse . The other input ( pin 7) is low , be
cause it is connected through R507 to pin 5 of U500B.

8. At the end of the holdoff pulse , both inputs are low
and the output of U504B switches high . This high is in
verted by U504C and both inputs to U504A switch low .

9. The output of U504A goes high and toggles the sweep
gate generator . The output of U500B switches high , which



U520
Pin 1

8

4

U500
7& 9

5 & 2

3 & 6

8 & 12

13

14

U504
6

7

5 & 9

8 & 2

3

^

Input gate

Sawtooth voltage out

Reset pulse out

Reset pulse

K

Fig . 3-4 . Time diagram for the sweep generating circuit .

generates the positive gate for the input ( pin 1) to U520.
The sweep starts its runup , and the sweep process repeats .

10. Frequency or sweep rate of the sweep generator is
set by current source Q536 and Q532 . The sweep timing
depends on C520 and current source Q536. As the SWEEP
RATEcontrol is rotated towards ground , more current is
supplied by Q536, decreasing the charging time and in
creasing the sweep rate .

Circuit Description - 1401

When the SWEEPMODE switch is switched to the TRIG

IN position , pin 1 of U504A is pulled high and remains high
until a positive trigger pulse is applied to the TRIG IN
connector . Pin 6 of U500B is also pulled high , and sets the
sweep gate multivibrator state so its output to pin 1 of
sweep generator U520 is low , and no sweep is generated . A
positive trigger pulse to the TRIG IN connector is inverted
by Q514and pulls pin 1 of U504A low . This pulls pin 1 of
U500A high and flips the sweep gate generator , producing a
positive gate into the sweep generator IC, U520 . The sweep
generator IC can now start its runup to generate a sweep
output .

Switching the SWEEP MODE to EXT IN position
grounds pin 6 and pin 3 of U500 . The output of the sweep
gate generator , at pin 5 of U500B , locks high and the out
put of the sweep generator runs to its high state and locks .

Frequency Span and Center Frequency

Sweep voltage , from either the internal sweep source or
an externally applied signal , is attenuated a calibrated
amount by the FREQSPAN MHz/DIV selector circuit ,
then applied through an operational amplifier to the sweep
shaper circuit . The frequency span of the display depends
on the amount the sweep oscillator is swept by the sweep
voltage . The amplitude of the sweep voltage , in turn , is a
function of the attenuation selected by the FREQSPAN
selector .

A simplified functional circuit is illustrated in Fig . 3-5 .
The sweep voltage is centered around a DC voltage level of

volts at the junction of R544 and R549 by the constant
current source Q540. The sweep voltage amplitude at this
point depends on the attenuation switched in by the FREQ
SPAN MHz/ DIV selector . In the SEARCH mode , this
amplitude is 2.5 V (-1.25 V to +1.25 V) . Gain of the
operational amplifier is the ratio of the feedback resistance
(R558) to the input resistance ( R549) which is equivalent
to 20 kn/ 10 k or two . This provides a 5 V sweep signal
out of the operational amplifier for the sweep shaper cir
cuit .

The setting of CENTERFREQMHz control R25 deter
mines the offset current to the input of operational ampli
fier U574, which drives operational amplifier U554. This
current and the current supplied by Q540 are summed at
the input to U554 . The output DC reference level of the
sweep ramp to the sweep shaper circuit and the sweep oscil
lator is therefore shifted by the Center Frequency controls ,
and sets the center frequency of the swept oscillator . The
input to U554 is the summing point for Center Frequency
controls R25, R26, and calibration adjustments R550
(Search CF) and R555 ( CF Centering ) .

Control of the sweep center is provided when cam
switches 3 and 5 are closed . These switches are closed for
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Q540

-1.25V

-50 V

Current
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CF Bal .

+1.25V

all positions of the FREQSPAN MHz/ DIV selector except

SEARCH. In this position , the center frequency is control

led and calibrated to 250 MHz by Search CF adjustment
R550.

Marker Generator

The marker generator provides a frequency notch on

the SEARCH mode display to indicate the CENTER

FREQUENCYcontrol setting , so the desired portion of the

frequency spectrum will be displayed when the FREQ

SPAN selector is switched from the SEARCHto MHz/ DIV

selections . As the CENTERFREQUENCYis tuned through

its range , the frequency notch or marker moves across the

display .

The marker generator consists of double comparator

U590 and NOR gate U504D. A functional block diagram is

shown in Fig. 3-6 . Refer to schematic 4 in the Diagrams

Section also . The sweep sawtooth voltage is compared

against the DC output level of the CENTERFREQUENCY

control , and when the sweep voltage amplitude reaches the
reference level of the CENTERFREQUENCYcontrol , an

output is applied to the input of the NOR gate which pro

duces a short positive output pulse . This pulse or gate is

applied to the video amplifier stage , and appears as a notch

on the display .

Current summing point

(R€)
10k

+10V
470k

-10V

(Rf)
20k

Operational
Amp

Fig. 3-5 . Simplified diagram of frequency span and center frequency circuits .

U554

Center Frequency Centering

TOSWEEP
SHAPER

5 V

CENTER FREQ ( R25) through operational amplifier

U574, and FINE ( R26) , control the DC input voltage to a

second operational amplifier U584 . The output of U584

drives one side of the two comparators U590A- U590B and

U590C- U590D (pins 2 and 9 ) . This voltage (between

approximately V and -5 V) sets the bias level for U590A

and U590D.

A negative -going sweep ramp from the output of U554

drives the other side of the two comparators ( pins 4 and 6

of U590) . This negative -going voltage ramp is running from

approximately V to -5 V.With no sweep voltage input to

the comparator , the bias at the base of U590B is about V

and because of the divider network , R591 and R592 to

-50 V supply , the bias at the base of U590C is approxi

mately 0.2 volt more negative . U590C and U590B are
therefore conducting or on , and U590A and U590D are off .

The bias of U590B is about 0.2 volt greater than the bias of
U590D .

When the negative -going sweep voltage reaches the refer

ence voltage set by the CENTERFREQMHz controls (on
the one side of both comparators ) the two comparators

switch state . Comparator U590C and U590D switch a few

volts before comparator U590A and U590B switches . The

output (at pin 11 of U590 ) of comparator U590C and

1
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CENTERFREQMHz

+10V

-10V

1

SWEEP
INPUT

OP
+ AMP

U574

Ri
R549

Ri
R563

Rf
R558

OP
AMP

Rf
R584

OP
+ AMP

U554

U584

U590D steps low a fraction sooner ( because of the bias
difference between comparators ) than the output ( pin 5) of
comparator U590A and U590B steps high .

The two outputs , separated in time and frequency , are
applied to the input of NOR gate U504D . The output of
the NOR gate is a positive pulse during the time the two
inputs to the gate are low . This positive pulse is applied to
the base of Q76 and inverted so that it produces a negative
notch on the display indicating the position of the
CENTERFREQMHz controls . Switching the FREQSPAN
MHz/ DIV selector off SEARCH position , opens cam
switches 2 , 4 , and 19, which disables the marker generator ,
and closes cam switches 3 and 5 so the DC reference level

of the sweep sawtooth shifts to the level selected by the
CENTERFREQUENCYMHz controls .

Diodes CR594 and CR597 clamp the output of the
double comparator to about 0.6 volt above the reference
set by U590E, or about 1.0volt total .

Sweep Shaper

€The sweep oscillator requires a nonlinear control

voltage to its frequency determining components to gener

R591

€A treatise on frequency linearization technique is provided in
Circuit Concept booklet on Spectrum Analyzer Circuits . Tektronix
Part No.062-1055-00 .

4

-50 V

2

9

6

R592

Fig. 3-6 . Simplified block diagram for Marker Generator (SEARCHmode ) .

Comparator
U590
A& B

5

COMPARATOR 11
U590
C& D
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13

12

U504
D

TO SWEEPSHAPERCIRCUIT

To
VIDEO

SUMMING

ate a linear frequency output -versus - time relationship . This
nonlinear sweep voltage requirement is primarily due to the
variable capacitance diodes that are used to vary the oscil
lator frequency . The linear voltage ramp from the sweep
generator is , therefore , shaped by the sweep shaper circuit
so a linear frequency change is produced out of the oscil
lator with the horizontal beam movement across the screen .
A comparison of the two sweep voltages is illustrated in
Fig. 3-7.

The sweep shaper circuit consists of an active divider

circuit that changes resistance as the input sweep sawtooth
increases in amplitude from V to its peak 5 V level . This
divider circuit shunts a passive resistor network and is part
of the input resistance for an operational amplifier .
Changing the input resistance to the operational amplifier
changes the closed loop gain for the stage thus shaping the
sweep voltage that drives the variable capacitance diodes in
the tuning circuit for the oscillator .

A functional diagram of the sweep shaper circuit is
illustrated in Fig . 3-6 . The input resistance ( R• ) consists of
the combination of the series resistance of R403 and R405

shunted by the active divider circuit . The active divider
contains pre-biased diodes that turn on at a preset input
voltage level . When the diode turns on , the effective input
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SWEEP
INPUT

R421

+10V

3-10

R420
(PRE-BIAS)

R422

R423

CR426 CR427

R403

#

R426

-10V

Additional
Shapers

Reverse
Compensation
CR416CR417

R427

resistance to the operational amplifier decreases , which
increases the gain of the stage .

A pre-bias voltage at the junction of the two diodes

(CR426 and CR427) is set by R420. This pre-bias
determines the break point on an incoming sweep ramp , at
which the divider circuit changes resistance . With no input
sweep voltage , the bias is positive enough to turn diode
CR427 off . As the input ramp runs towards -5 V, the

voltage at the diode junction is offset a proportionate
amount until CR427 turns on . Additional current through

CR427, R427, R425 is added to the current through R403,
R405 at the summing point of operational amplifier U804 .
This additional current increases the feedback current

through Rf (R808 ) and increases the gain of the amplifier .

The amount of current added by the active divider is set by
R425 which sets the slope or rate of the break .

As the input ramp increases towards -5 V the next

divider circuit , containing CR436 and CR437 cuts in , and
so forth down through the remaining networks , producing a
shaped sweep voltage for the sweep oscillator , so its output
frequency is linear with time .

R405

One section of the sweep shaper , containing diodes
CR416 and CR417, bypass operational amplifier U804.

R425
(SLOPE)

Fig. 3-7. Simplified diagram of one sweep shaper stage in the shaper circuit .

+

(Rf)
R808

OP
AMP
U804

R818

To Q820

This provides out -of-phase compensation , at the sweep
start , to decrease the slope of that portion and slow down

the frequency change of the oscillator over this section of

the frequency span which improves the frequency span
linearity .

The shaped output sweep voltage from U804 is ampli

fied by a second operational amplifier consisting of the

common emitter amplifier Q820 and Q822, driving Q826.

R829 is the feedback ( Rf) resistance for this amplifier , and
R818 the input resistance . Q830 is a constant current
source for the output amplifier Q826 . R800 sets the output

DC level, and is adjusted for -2 V to -3 V at the output .

This voltage starts the Hz reference point for the variable
capacitance diodes in the sweep oscillator .

The sweep ramp from the sweep generator is also ampli

fied by operational amplifier U850 . This amplifier sets the

bias for the variable capacitance diode in the sweep oscil
lator circuit , and operates with the shaped sweep voltage
from Q826 to linearize the frequency span . R850 sets the
output DC level , and is adjusted for best linearity over the

first portion of the frequency span .
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Power Supply

Power for the 1401 is derived from an internal battery

pack or an external +6 V to +16V DC source . The battery

or DC source is converted to AC by a converter and pre
regulator circuit , then transformer - coupled to four regu

lated power supplies . The regulated supplies furnish a

regulated +10 V, +3.6 V, -10 V, and -50 V to the 1401

circuitry .

DC voltage from the battery pack or external source is
applied through the POWERswitch S30 and P701to the

converter pre-regulator circuit . The converter consists of an
astable multivibrator , Q712 and 0714, driving a current
amplifier , Q716and 0718, to furnish pulsating current to

the primary winding of T700. The on - off time ratio of the

multivibrator determines the voltage output of the con
verter . This in turn is regulated by a feedback loop to an

error sensing amplifier Q708 and emitter follower Q710.

The base of Q708 is connected to a voltage divider cir

cuit ( R706, R705, and R704) between -6.4 V and +10V

preregulated supply . The -6.4 V is set by Zener diode

CR782. Any change in the +10 V preregulated output is
amplified by Q708 and applied through emitter follower
Q710to the base of Q712.

The emitter voltage of Q710affects the holdoff time of
the multivibrator . Increasing the emitter current increases
the holdoff time of 0712. During holdoff time , Q712is
turned off and Q714on . Current through Q716, 0718and
the primary of T700 is minimum . As the +10 V pre
regulated voltage drops , the emitter voltage of Q710de

creases, and Q712turns on to flip the multivibrator . When

Q714turns off , a current pulse is generated through Q718
and the primary of T700. Duration for this current pulse is

set by the recovery time for C715. Frequency of the multi
vibrator depends on the input DC voltage level and ranges
from 18 kHz to 30 kHz . Adjustment R705 affects the hold
off time , and is set so the +10 V pre -regulated supply is
between 10.6and 11.0volts .

Four secondary windings on T700 provide the source
voltage , through half -wave rectifiers , for the +10 V pre
regulated and regulated supplies . All except the -50 V
supply are short -circuit protected by means of current
limiting in the regulators .

The 10 V regulated supply is the prime supply and
reference voltage source for the other regulated supplies ;
therefore , its operation is described first .

Error sensing is accomplished by comparator Q766
which drives differential amplifier Q764. The output of

(A)
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differential amplifier Q764 is inverted by 0774, which sets

the bias and conduction of pass transistor Q776.

Each side of comparator Q766 is referenced to the 10

V regulated output ; however , one side is connected through

Zener diode VR765 to the regulated output and the full
effect of any change in the output is transmitted to this
side of the comparator . The other side is connected through
a voltage divider to the regulated output , so it will sense
only a portion of the change . This side sets the voltage

output level of the regulator .

Any change in the -10 V output is transmitted through
VR765to the comparator Q766, producing an error signal
on the collector which is the inverse of the initial voltage
change . An error signal of opposite polarity is developed on
the other collector of Q766. The push -pull output of the
comparator drives differential amplifier Q764. 0774 inverts
the signal and regulates the bias of Q776 to correct and
compensate for the initial voltage change .

Q762 increases the common mode gain of the differen
tial amplifier . -10 Volt Adjust R775, sets the regulated

output voltage to -10volts . Since this voltage is the refer
ence for the other supplies , it affects all voltages for the
1401.

The voltage divider consisting of R782 and CR782, be
tween the 10 V unregulated supply and ground , supplies
the -6.4 V regulated output for the comparator in the

preregulated converter circuit .

The +10V preregulated supply consists of the half -wave
rectifier CR721 and the pi filter network consisting of
L721, L722, and C721, C722.

The regulated +10 V supply , containing transistors
Q724, Q726, Q728, and Q730, use the +10V preregulated
supply as its source . Transistor Q726 compares a sample of
the +10 V regulated output , at the junction of R731and
R732, against the -10 V reference on the common emit
ters . Any error voltage sensed by the comparator is ampli
fied by Q728 and applied as a corrective signal to the base
of pass transistor 0730. 0724 , in cascade with Q726,
increases collector impedance and the regulator loop gain .

The +3.6 V supply and regulator are very similar to the
circuits in the +10V supply . 0746 is the comparator , 0748
the error amplifier , and Q750 the pass transistor .

The -50 V supply consists of rectifier CR791, a pi filter
circuit , and its regulator circuit . The base of Q794 is

connected through a voltage divider to the -50 V regulated
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output and provides the corrective signal to the pass tran
sistor Q796.

The battery charge level indicator M30 is connected

across a voltage expander circuit . Voltage range of the

indicator is approximately 6.5 V to 7.5 V in the green area
and 5.5 V to 6.5 V in the red area . Diode CR354 protects

the meter movement if the voltage source should exceed
7.5volts .

POWERPACK

Basic Operation

The power pack includes six 1-8 Ah NiCd cells for port
able operation , an AC to DC converter , to recharge the
batteries and furnish instrument power when the power
pack is connected to an AC power source , and provisions to
connect an external DC voltage source to the pack for
external DC power operation of the 1401.The batteries can

not be charged by the external DC power source.

S612 selects the power source and the charge rate for
the batteries , when the power pack is connected to an AC

source . In the EXT DC position , the EXTDC INPUTjacks

are connected directly to the power output jacks , and the
internal batteries plus the battery charging circuit are dis
connected from the load .

The power pack AC to DC converters consist of a 115

V or 230 V AC power transformer , a half wave and full
wave rectifier and a charging circuit for the batteries . The
full wave rectifier supplies the current to charge the battery
plus the power to operate the 1401.The half wave rectifier
supplies a voltage reference for the battery charging circuit .

The battery charging circuit consists of a 1) a compara
tor that compares the battery voltage level against a refer
ence and delivers a current control signal to 2 ) an amplifier
and driver stage which drives the pass or series regulator
transistor which supplies the charge current to 3) the
battery plus the operating current for the 1401, if the 1401
POWERswitch is ON. Battery charging is independent of
the 1401POWERswitch position .

Detailed Description

The primary windings of T601 are connected in parallel
for 115V AC operation and in series for 230 V ACopera
tion . Two secondary windings on T601 furnish the voltage
for a half wave rectifier and a full wave rectifier supply . The
full wave bridge rectifier supplies the power for the battery
charging circuit and the 1401circuits during ACoperation .
The half wave rectifier supplies the voltage reference for the
comparator in the battery charging circuit . The voltage out
put of the half wave rectifier ( CR605) is stacked on the

battery voltage , and the combined voltage of the two
appears across R605 and 6.2 V Zener diode D649 .
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The 6.2 volt reference , across VR649, is applied across
R643 and R644. Charge Rate adjustment R644 sets the
reference voltage input to one side of a comparator con
taining transistors Q636 and Q634. The base of Q634 (the
other side of the comparator ) is connected through R630
to the negative side of the battery and one side of R615.

Battery charge current , through pass transistor Q617

develops a voltage drop across R615which is sensed by the
comparator to generate a corrective signal output that is fed
back through driver amplifier Q621 and Q620 to the base

of pass transistor Q617, and regulates the charge current at
a predetermined value set by R644.

Power supply current required for 1401operation also

passes through Q617; however , this current does not flow

through R615, but bypasses the charging circuit . It is,

therefore , completely independent of the charging circuit

requirements . Any change in the 1401current requirements
adds to or subtracts from the charge current . This change in
charge current , is sensed by the comparator so the charge
circuit also regulates the voltage output to the 1401.

With selector switch S612 set for FULL CHG, the

Charge Rate adjustment R644 is set for about 180 mA of
charge current through R615. When the switch is changed
to the TRICKLECHG position a voltage divider network ,
consisting of R630 and R633 to the 6.2 volt reference , is
switched in . This decreases the charge current through
R615 to about 66 mA . Operation of the charge current
regulator circuit is as follows : An increase of current
through R615 in excess of the regulator setting , will de
crease the forward bias of Q634, which decreases the

current through Q634 and increases the current through
Q636. The output of the comparator is applied across the
base- to -emitter junction of Q621 to decrease its forward
bias and the current through Q621 and Q620. This
decreases the current drive to the base of Q617, which

decreases current through the series regulator and resistor
R615, to maintain a constant charge current to the battery .

Battery temperature and charge state affect the internal

resistance of the cells , which will change the charge rate set

by Charge Rate adjustment R644; however , the circuit is

capable of supplying current over a fairly wide range .

Charge current through R615 is a pulsating current
produced by the output of rectifier CR610. Capacitor
C636, across the inputs to the comparator , filters the
pulsating voltage across R615to an average voltage level for
the comparator . The output of the full wave rectifier is
elevated to the reference voltage established by the half
wave rectifier ; however , during part of the voltage output
cycle the charge current to the battery decreases to and
the battery must supply current for the power pack load .
During this period , current reverses through R615, which
increases the forward bias of Q634 and Q636. Diodes
CR637 and CR638 turn on to supply collector current for
the transistors during this period .



Introduction

This section describes recommended procedure for re

ducing or preventing instrument malfunction , troubleshoot

ing , and corrective maintenance to repair the instrument .

Preventive maintenance improves instrument reliability .
Should the instrument fail to function properly , corrective
measures should be taken immediately ; otherwise , addi
tional problems may develop within the instrument .

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

Access to the Interior

Position the carry handle up and back on the instru

ment . Unscrew the securing screw at the back of the instru

ment . Grasp the back of the cover and the front panel and

pull the cover free . See Fig . 4-1.

Cover securing

B. Pull cover off .

(A)
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A. Loosen cover securing screw .

screw
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PREVENTIVEMAINTENANCE

Preventive maintenance consists of cleaning , visual
inspection , performance check , and if needed , a recali

bration . The preventive maintenance schedule that is estab
lished for the instrument should be based on the environ

ment the instrument is operated in and the amount of use.

Under average conditions ( laboratory situation ) a preven
tive maintenance check should be performed every 1000
hours of instrument operation .

AC power receptacle

Cleaning

Clean the instrument often enough to prevent dust or
dirt from accumulating in or on it . Dirt acts as a thermal

1401

8000005

Fig . 4-1. Removing the cover.
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insulating blanket and prevents efficient heat dissipation ,
and if it becomes damp it may provide electrical high resis
tance leakage paths between conductors and /or compon
ents .

Exterior . Clean the dust from the outside of the instru

ment by wiping or brushing the surface with a soft cloth or
small brush . The brush will remove dust from around the

front panel selector buttons . Hardened dirt may be re
moved with a cloth dampened in water that contains a mild
detergent . Abrasive cleaners should not be used .

Interior . Normally the interior of the instrument will
not require cleaning unless the cover has been left off the

instrument for an extended period of time . Clean the inter
ior by loosening accumulated dust , with a dry soft brush ,
then remove the loosened dirt with low pressure air to blow
the dust clear . High velocity air should not be used , because
it may damage some components . Hardened dirt or grease
may be removed with a cotton tipped applicator dampened
with a solution of mild detergent in water . Abrasive clean
ers should not be used . To gain access to board assemblies
for cleaning , refer to disassembly instructions under Correc
tive Maintenance in this section .

After cleaning the interior , allow it to dry thoroughly
before applying power to the instrument .

CAUTION

Do not get water inside any enclosed component such
as; the cam switch , RF casting , potentiometers , trans
formers , etc. Instructions for disassembling the cam
switches and repairing are provided in the Corrective
Maintenance section . Do not clean any plastic mater
ials with organic cleaning solvents such as benzene,
toluene , zylene, acetone or similar compounds . These
compounds may damage the plastic .

Lubrication

No components in this instrument require lubrication .
The cam switches are self - lubricating .

Visual Inspection

After cleaning , the instrument should be carefully
checked for such defects as poor connections , damaged
parts , and improperly seated transistors and integrated cir
cuits . The remedy for most visible defects is obvious ; how
ever, if heat -damaged parts are discovered , determine the
cause of over- heating before the damaged parts are re
placed . Otherwise the damage may be repeated .
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Transistor and Integrated Circuit Checks

Periodic checks of the transistors and integrated circuits
are not recommended . The best measure of performance is
the actual operation of the component in the circuit . Per
formance of these components is thoroughly checked dur
ing the performance check or recalibration , and any sub
standard transistors or integrated circuits will usually be
detected at that time .

Performance Checks and Recalibration

To ensure accuracy , the instrument performance should
be checked after each 1000 hours of operation or every six
months if the instrument is used intermittently . The Per
formance Check and Calibration Procedure will assist in

locating troubles that may not be apparent during regular
operation . Instructions for conducting a performance check
or calibration are provided in Section 5 and 6 .

TROUBLESHOOTING

The ability to recognize and locate trouble is acquired

through experience and familiarity with the instrument .

The following describes a few aids that may assist in

locating a trouble . After the defective component has been

located , refer to Corrective Maintenance procedures for re

moval and replacement instructions .

Troubleshooting Aids

Diagrams . Complete circuit diagrams are provided on
foldout pages in the Diagrams section . The component
numbers and electrical values are shown on the diagrams
along with significant voltages and waveforms . Each major
circuit is assigned a series of numbers for the electrical com
ponents . Circuits mounted on circuit boards are outlined
with a dashed blue line .

NOTE

Corrections and modifications to the circuits are
described on inserts bound into the rear of the

manual . Check for changes to the manual or the
instrument . Verify component values by checking
their descriptions in the Electrical Parts List in Sec
tion 7.

Circuit Board Illustrations . Each electrical component
and test point is identified on pictorial circuit board
illustrations on the inside fold of the corresponding circuit
diagram . These illustrations together with circuit diagrams
allow the troubleshooter to methodically trace the oper
ation of each circuit .

Wiring Color Code. Color coded wire is used to aid cir
cuit tracing . Power supply , DC voltage leads have either a

(A)
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white background for positive voltage or a violet back

ground for negative voltage . The EIA standard color code is

used to signify the approximate voltage value on the wire.
Thewidest strip denotes the first significant figure .

Signal wires and coaxial cables use an identifying one
band or two -band color code .

Multiple Terminal Connector Holders . Most inter -circuit
connections , between the circuit boards or between the
boards and chassis mounted components , are made through
pin connectors . The terminals in the connector holder are
identified with numbers . Connector orientation to the cir

cuit board is keyed with triangles , one on the holder and
one on the circuit board . See Fig . 4-2 . Most connectors
consist of more than one section , so sections of a connector

can be disconnected for troubleshooting . Wiring color code
for these connectors are shown at the end of this section .

The connectors are mounted with the open side facing the

front or the right side ( looking from the front ) of the
board .

CON
HO

S

OOOOO

DIRECTION
OFNOMENCLATURE

€

Fig. 4-2 . Multipin circuit board connectors .

234567

Resistor Color Code. In addition to the brown compo
sition resistors , some metal -film resistors ( identifiable by
their gray body color ) and some wire -wound resistors
(usually light blue or gray - green ) are used in the 1401.The
resistance value of a wire -wound resistor is printed on the
body of the component . The resistance value of a compo
sition resistor or metal -film resistor is color -coded on the

component with EIA color -code ( some metal - film resistors
may have the value printed on the body ) .

Capacitor Marking . The capacitance value of a common
disc capacitor or small electrolytic is marked in microfarads

Fig. 4-3 . Diode polarity markings .

Maintenance - 1401

on the side of the component body . The white ceramic
capacitors are color coded in picofarads .

Diode Color Code. The cathode of each glass encased
diode is indicated by a stripe , a series of stripes or a dot .
Fig . 4-3 illustrates types of diodes used in this instrument .

Transistor and Integrated Circuit Electrode Configur
ation . Lead identification for the transistors and IC's are

shown in Fig . 4-4 and Fig . 4-5 .

General

If trouble occurs in the 1401, the following procedure
should facilitate locating the problem and expedite repairs .

1.Insure that the malfunction exists in the instrument .

Check operation of the associated equipment and the oper
ating procedure of the 1401(see Operating Instructions ).
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2

3
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5

6

7

14
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10

9

8

(U500, U504)

2

5

9

10

12

13

Swp Gate
In

Suppressor
Input

1

2

Gnd 3

Reset 4

Sweep Termination 5

Delay Control 6

Vcc 7

>

M018

8

11

14NC

13NC

12NC

11NC

10Current return

9 Summing point

8 Sawtooth out

Fig . 4-5 . Lead configuration for the IC's used in the 1401.

2. Determine and evaluate all trouble symptoms . Try to
isolate the problem to a circuit or assembly . For example :
Absence of a frequency marker notch in SEARCHposition ,
could indicate a malfunction in the video summing stage or
the marker generator . A test oscilloscope will quickly check
the input to the video summing stage and isolate the prob
lem to one or the other of the two circuits . The block

diagram in the Diagrams section , is an aid for signal or
circuit isolation .

3. Visually inspect the area or the assembly for such
defects as broken or loose connections , improperly seated
components , over-heated or burned components , chafed
insulation or cracked insulators , etc. Repair or replace all
obvious defects . In the case of overheated parts , try to
determine the cause of overheating and correct before
applying power.

4. Check fuses , power supply voltages , then circuit volt
ages and waveforms . Fuse location and sizes are shown in
Fig. 4-6 . The schematic diagrams contain pertinent voltages
and waveforms for this purpose . Component locations and
test points are shown on circuit board callout illustrations .

02

13

4

5
6

07

(U240, U260)

U

NOTE
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(U574, U584 , U554,
U804 , U850)

14

13

12

11
110

CAUTION
un

9

8

Voltage and waveform illustrations on the diagrams

are not absolute and may vary between instruments .

The first diagrams page lists the conditions set to
obtain the illustrations on the diagram .

When measuring voltages and waveforms , use extreme
care in placing meter leads or probes. Because of high
component density , and the limited access within the

instrument , an inadvertent movement of the leads or

probe can cause a short circuit , producing transient

voltages that may destroy many components .

5. Check calibration adjustments of the affected circuit ,
if applicable . Before changing to any adjustment , note its
position so it can be returned to the original setting if
adjustment has no effect on the trouble . This will facilitate

recalibration after locating and repairing the trouble .

If trouble has not been found and corrected by the fore
going procedure , a more detailed analysis must be per
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A.AC Fuses in battery pack .

B. Location of DC fuse for external DC power .

C.Spare fuses.

Fig . 4-6 . Location and size of fuses in 1401.

Fuse Cover

O

formed . The Circuit Description section describes the oper
ational theory of each circuit and should aid in the evalu
ation of the problem .
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Semiconductor failures account for the majority of elec
tronic equipment failures . Because most semiconductor de
vices (transistors and IC's) are socket -mounted , substitution
is often the most practical means of checking their perform
ance . The following guide lines should be followed when
substituting these components :

1.Determine first that circuit voltages are safe for the
substituted component , so the replacement will not be
damaged . ( Refer to instruction on replacing transistors with
heat dissipators under Corrective Maintenance .)

2. Use only good components for substitution .

3. Turn the power off before a component is substi
tu ted .

4. Be sure the component is inserted properly in the
socket ( see Fig . 4-4 ) .

5. Return good components to their original sockets .
This will reduce calibration time and run - in period .

6. Check calibration and performance after a faulty com
ponent has been replaced .

If a substitute is not available , check the transistor or

FETwith a dynamic tester such as the Tektronix Type 576
Curve Tracer.

Static type testers , such as an ohmmeter , can be used to

check resistance ratios across semiconductor junctions if no
other method is available . Use the high resistance ranges ( R
X 1 k or higher ) so the external current is limited to less
than 2 mA . If uncertain , measure the external current with
an ammeter . Resistance ratios across base - to -emitter or

base-to -collector junctions usually run 100: 1 or higher .The

ratio is measured by connecting the meter leads across the
terminals , noting the reading , then reversing the leads and

noting the second reading .

Diode Checks. Most diodes can be checked in the circuit

by taking measurements across the diode and comparing

these with the voltage listed on the diagram . Forward -to

back resistance ratios can usually be taken by referring to
the schematic and pulling appropriate transistors and pin
connectors to remove low resistance loops around the

diode . If necessary , unsolder one end of the diode and lift it

clear so the ratio can be taken . Observe suggested solder
practices ( using a heat sink ) when soldering or unsoldering
the diode .

CAUTION

Do not use an ohmmeter scale with a high external

current to check the diode junction . Do not check
the forward -to -back resistance ratios of tunnel diodes

or mixer diodes .

1



Integrated Circuit ( IC) Checks . Integrated circuits are

most easily checked by direct replacement . When substi
tution is impossible , check input and output signal states as
described in the circuit description and on the diagram .
Lead configuration and data for the IC's used in this instru

ment are provided by Fig . 4-4 and Fig. 4-5 .

CORRECTIVEMAINTENANCE

Corrective maintenance consist of component replace
ment and instrument repair . Special techniques and pro
cedures , required to replace components in this instrument ,
are described here .

Obtaining Replacement Parts

All electrical and mechanical parts replacements can be
obtained through your local Tektronix Field Office or
representative . Many of the standard electronic compo
nents , however , can be obtained locally in less time than

that required to order from Tektronix , Inc. Before purchas
ing or ordering replacement parts , consult the Parts List for

value , tolerance and rating . The Parts section contains
instructions on how to order these replacement parts .

NOTE

When selecting the replacement parts , it is important
to remember that the physical size and shape of the
component may affect its performance in the circuit .

It is best to duplicate the original component as closely
as possible . Parts orientation and lead dress should also

duplicate those of the original part because some compo
nents are oriented to reduce or control circuit capacitance
and inductance . After repair , the circuits of the instrument
may need recalibration .

Soldering Technique

WARNING

Disconnect the instrument from the power pack
before soldering .

Circuit Boards . Use ordinary 60/40 solder and a 15watt

pencil type soldering iron on the circuit boards . The tip of
the iron should be clean and properly tinned for best heat
transfer to the solder joint . A higher wattage soldering iron

may separate the wiring from the base material . Most

components can be replaced without removing the boards
from the instrument .

Maintenance - 1401

The following procedure is recommended to replace a
component on a circuit board .

1.Grip the component lead with long -nose pliers . Touch

the soldering iron to the lead at the solder connection .

2. When the solder begins to melt , pull the lead out
gently . This should leave a clean hole in the board . If not ,

the hole can be cleaned by reheating the solder and placing
a sharp object such as a toothpick into the hole . A vacuum
type desoldering tool can also be used for this purpose .

3. Bend the new component leads to fit the holes in the
board . If the board is mounted in the instrument , cut the

leads so they will just protrude through the board . Insert
the leads into the holes in the board so the component is
firmly seated (or as positioned originally ) . If it does not
seat properly , heat the solder and gently press the compo
nent into place .

4. Heat-sensitive components are protected by holding
the lead between the component body and the solder joint
with a pair of long - nose pliers or other heat sink . Touch the
iron to the connection and apply a small amount of solder
to make a firm solder joint .

5. Clip the excess leads that protrude through the board .

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

Power Pack

The Power Pack can be removed from the 1401by dis
connecting three square -pin connectors at the circuit board ,
and releasing the clamp at the front of the power pack .
Switch the power selector switch ( at the rear of the power
pack ) to the EXT DC position during removal . This mini
mizes the number of exposed points to which the internal
battery is connected .

WARNING

The battery used in the power pack is capable of
delivering a large amount of energy. Rings, watch
bands , or other metallic items , which may short
circuit the battery , can rapidly become hot enough to
cause severe burns .

Circuit Board . Components on the battery charger cir
cuit board can be replaced without removing the board .To
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reach the under -side of the board , remove the three nuts
which hold the board in place . Turn the power pack over to
permit the washers to fall free of the board .

After the nuts and washers have been removed , the outer

end of the board can be lifted up , pivoting it on the wiring
cable . Be careful that the screw near the transformer does
not bind on the corner of the board . If the board must be

completely removed , the wire color code should be re
corded before any wires are unsoldered .

Transformer . To remove the transformer , unsolder its
eight leads from the circuit board . Remove the power pack
cover plate , from the opposite side by removing the six
screws from it . Then remove the two transformer mounting
bolts . The transformer can then be lifted out through the
hole in the side plate . See Fig . 2-2 in the Operating section
for 115-230V wiring information .

Fuse. Access to the fuse can be obtained by pulling the
plastic cap off toward the bottom . When replacing it , be
sure that the grooves in the cap align with the fuse mount

ing board . See Fig . 2-2 for 115-230V fusing information .

Battery . The battery in the power pack is made up of
six 1.25 V nickel - cadmium ( NiCd ) cells strapped together ,
series-aiding . See Fig . 4-7. Background information regard
ing these cells is given in the Operating Instruction section ,
and should be read before any servicing is performed on the
battery .

TOI

TOM

Fig. 4-7. Battery wiring .
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SIDE TOWARD
CIRCUITBOARD

Battery Pack Removal . Unsolder the two leads which
connect the battery pack to terminals I and M on the cir
cuit board . Free one lead from the cable clamp . Tape one
lead end (creating minimum bulk ) so that the two leads
cannot come in contact with each other . Remove the nine

screws and the cover plate from the power connector side
of the power pack . Remove the three battery pack screws
through the access holes in the circuit board , freeing the
pack . Separate the pack from the rest of the unit , pulling
the pack leads through the hole in the circuit board . The
battery holding bracket can now be removed by removing
one screw from each end . The pack can be re- installed by
reserving the procedure .

Servicing the Battery . The cells which make up the
battery have been selected to meet specific performance
requirements , and can be expected to maintain relatively

equal capabilities throughout the battery operating life . Up
setting this balance of equality , by introducing a strong cell
into a weak battery , or a weak cell into a strong battery ,
will enhance the possibility of reverse charging of the weak
est cells , as explained in the Operating Instructions .

If one cell is defective and fails , while the rest of the

battery is still quite new , that cell may be replaced without

undue concern . The Tektronix Field Representative or
Office should be consulted before individual cells are

replaced , especially if the warranty is in effect .

Gas evolution and recombination takes place during
battery charging . This creates a pressure within the cells
which they normally withstand . If a cell becomes defective ,
or a circuit causes the recommended charge rate to be ex
ceeded , excessive pressure builds up . This excessive pressure
may rupture a relief vent , exhausting the gas , which may
shorten the life of the cell and cause corrosion in the

surrounding area.

The battery should be inspected every six months or
every 500 operating hours , whichever occurs first . Indi

vidual cells or the entire battery should be replaced if vent
ing or corrosion has occurred . The cover plate , on the
power connector side , must be removed to expose one side

of the battery . Check between the cells for corrosion . If a
more thorough check is desired , remove the battery in
accordance with the Battery Pack Removal instructions .

Individual Cell Replacement . Individual cells can be re
moved and replaced by cutting the straps which connect
the two ends of the cell to the pack and soldering a new cell
in its place . See Fig . 4-7 . The replacement cell must be the
type specified in the parts list . Other types may not func
tion properly , despite operating claims . Operating time and /
or temperature performance may be degraded . However, if
a substitution must be made , the cell must be able to with



stand a 180 mA charge rate . The cells should only be used
as long as it takes to obtain the prescribed replacement .
Charge the battery for 24 hours at a FULLCHG rate after a
cell has been replaced to balance the cells .

REPLACINGCIRCUITBOARDS
OR SUBASSEMBLIES

Most assemblies and circuit boards in this instrument can
be easily removed and replaced .

The following procedure describes the removal or install
ation of each circuit board or major assembly in the 1401.

Power Regulator Board

1.Remove the power pack .

2. Remove the power regulator shield cover by pressing
it on the side walls of the shield , below the two inden
tations on the cover , and lift the cover off .

3. Disconnect all multi -pin connectors , and the coaxial
plugs that extend through the board into the jacks on the
RF Casting .

4. Unscrew the four mounting screws and lift the board
out of the instrument .

5. Replace by reversing this procedure . Check wiring
illustration at the end of this section to insure that the
multi -pin connectors are installed correctly before applying
power.

IF Board

1.Disconnect all multi -pin connectors , and the coaxial
plugs (J161& J175) that extend through the board to the
RF casting .

2. Unscrew the plug connectors to the VIDEOOUTand
TRIG IN , BNC connectors and pull the center pin out .
Unsolder the lead to the SWEEPconnector .

3. Unscrew the six board mounting screws , slide and lift
the IF board out of the instrument .

4. Replace the board by reversing this procedure and
check with the wiring illustration at the end of this section
to insure that the connectors are installed correctly before
applying power.

RFCasting

1.Remove the power regulator board and the IF board .

NOTE

Maintenance - 1401

Access to the oscillator , mixer , and other sections of
the RF casting can be gained by removing the power
regulator board , then the hex screws that hold the
desired section of the RFcasting together .

2. Disconnect the coaxial cable to the RF Attenuator
(J141).

3. Remove the back panel by removing all the mounting
screws .

4. Loosen the two Allen set screws that hold the RF
casting to the front panel (see Fig . 4-8 ) .

5. Slide the RF casting back and out of the instrument .

RFAttenuator

1.Remove the control knobs and the front panel mount
ing nut with the washer .

Loosen these
set screws

2. Remove the mounting bracket at the rear of the atten
uator .

JADA

0240

1288

Fig. 4-8 . Location of the set screws holding the RF casting to the
front panel .
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3. Slide the attenuator back and out of the instrument .

The IF GAIN control potentiometer can be removed
from the attenuator assembly by loosening the Allen
set screws at the rear of the attenuator body and

sliding the potentiometer with its long shaft out the
back of the attenuator body.

Vertical Display Board

1.Remove the battery pack , RF Attenuator mounting
bracket , then disconnect the multi -pin connector to the
board .

2. Push in the delrin latch assembly (see Fig . 4-9 ) and
pull the board and switch back and out of the instrument .

3. Replace by holding the latch in until the switch

assembly is in place , then release . Check to insure the board

and switch assembly is latched in place .

NOTE

Sweep Circuit Board

1.Disconnect all the multi - pin connectors .

2. Remove the FREQSPAN and RESOLUTIONcontrol

knobs .

OSMB11

TYPE1901VERTICALDISPLAYFIB 0124 00

4-10

H -2

855

Push in and pull
board and switch

assembly out .

Fig . 4-9 . Latch assembly for the vertical display board and switch
assembly .

3. Remove the back panel and circuit board mounting
screws .

4. Slide the circuit board back and out of the instru

ment .

5. Replace the circuit board by reversing the procedure .

Check to insure multi -pin connections are correct before
applying power.

Center Frequency Controls

1.Unplug the three pin connector and remove the
grounding lug .

2. Loosen and remove the mounting nut , then remove
the control from the front panel .

Replacing the Square Pin for the Multi -Pin
Connectors

It is important not to damage or disturb the ferrule

when removing the old stub of a broken pin .The ferrule is

swaged into the circuit board and provides a base for solder

ing the pin connector .

If the broken stub is long enough , grasp it with a pair of
needle nose pliers , apply heat with a small soldering iron to
the pin base or the ferrule and pull the old pin out . (The
pin is pressed into the ferrule , so a firm pull is required to
pull it out .)

If the broken stub is too short to grasp with pliers , use a
small dowel (.028 inch in diameter ) clamped in a vise to
push the pin out of the ferrule after the solder has been
heated .

The old ferrule can be cleaned by reheating the solder
and placing a sharp object such as a toothpick or small
dowel into the hole . A 0.031 drill mounted in a pin vise
may also be used to ream the solder out of the old ferrule .

Use a pair of diagonal cutters to remove the ferrule from

the new pin , then insert the pin into the old ferrule , and
solder the pin to both sides of the ferrule .

If it is necessary to bend the new pin , grasp the base of
the pin with needle nose pliers and bend against the pres
sure of the pliers to avoid breaking the board around the
ferrule .



Cam Switch Repair or Replacement

CAUTION

Because the alignment and spring tension of the cam
switch contacts are critical and must be carefully
maintained for proper operation , the repair of these
switches should be undertaken only by experienced
maintenance personnel . A cam -type switch repair kit ,
including replacement contacts , alignment tools and
instructions is available from Tektronix , Inc. Order
Part No.040-0541-00. If assistance is desired , contact
your local Tektronix Field Office or representative .

The cam switches consists of a rotating cam and a set of
contacts mounted on the adjacent circuit board . These
switch contacts are actuated by lobes on the cam . The cam
switches can be disassembled for inspection , cleaning , repair
or replacement as follows :

REMOVAL:

1.Remove the VARIABLEand FREQSPAN knobs ,
watch for bushing sleeve inside the FREQSPAN knob .

2. Loosen the RESOLUTIONknob and remove it and
the plastic dial plate with its keyed shaft .

3. Remove shaft mounting nut to the front panel .

4. Loosen one set -screw of the potentiometer coupler
nearest the cam switch .

5. Remove the .08 inch inner shaft from the switch
front .

6. Loosen and remove 6 each mounting screws and
washers from the bottom of the board . Keep these screws
separated because the 3 mounting screws with only one
washer are mounted toward the center of the board .

A

7. Carefully remove the cam switches and cover
assembly .

INSTALLATION:

Reverse the removal procedure to replace the cam switch
assembly . When the knobs are installed , check to insure
they are oriented properly to coincide with the dial read
out .

Maintenance - 1401

RF Module

The RF Module consists of five sub -units within a cast
module . We recommend replacing the sub -units or the
complete assembly if any part of the module fails to
function properly . Return the defective unit or module
to your Tektronix Field office or representative .

CAUTION

We do not recommend replacing any discrete com
ponent soldered to the substrate . Excess heat will
loosen and warp the substrate and may upset critical
circuit balance and tuning . If a component must be
replaced use no more than a 15 watt soldering iron
and extreme care. Components that can be replaced
are listed in the Electrical Parts Section under the RF
Module.

Replacing Wide Band Mixer Components

Mixer balance is obtained by adding a twisted wire pair
to one or more of the diodes . The twisted wire pair adds
capacity to ground . Length of the wire or amount of capac
ity is selected at the factory . If any of the diodes or discrete
components in the mixer are replaced , the location and
length of this select component will change.

Miscellaneous Maintenance Information

The power transformer in this instrument is warranted
for the life of the instrument . If defective , contact your
local Tektronix Field Office or representative for replace
ment (see Warranty note in the front of this manual ) . Use
only a direct replacement Tektronix transformer . Be sure to
label the leads as they are unsoldered from the transformer
terminals .

Recalibration After Repair

When any electrical component is replaced , the cali
bration of the associated circuit and other related or depen
dent circuits must be checked . If the power supply has been
repaired , all circuits are affected and their performance
should be checked . Use the procedures described in Section
5 of this manual to check the performance of any circuit .

PHYSICALLOCATIONOFCOMPONENTS

The majority of components for the instrument are
mounted on the circuit board . Circuit numbers for adjust
ments , active components (such as transistors , diodes , etc.) ,
plugs , and voltage test points are screened or labeled on the
circuit board . The locations of the circuit board compo
nents are illustrated in the pictorial diagrams with the cir
cuit diagrams at the end of this manual .
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SECTION5

PERFORMANCECHECK

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

Introduction

This section is a step by step procedure that checks the
performance specifications of the instrument . It does not
include any internal adjustments or checks . If the instru
ment fails to meet a specified performance requirement , the
adjustment procedure for the related circuits will be found
under a similar title in Section 6. Reference is also made in

this procedure to the pertinent calibration step .

Complete or Partial Check

Perform all steps in sequence for a complete check . To
make a partial check , refer to the preceding setup for the
initial equipment setup and control positions , then make
the changes listed up to the start of the desired check .

History Information

The instrument and manual are subjected to a program
of constant evaluation and updating . Circuits , as well as
procedures , are modified . The history procedure and infor
mation applicable to earlier instruments are included either
as deviations within the steps or as subparts of steps . These
are clearly indicated in the procedure .

Equipment and Test Fixtures Required and Rec
ommended

The following list of equipment is required to perform a
complete performance check . Test equipment specifications
are minimum requirements for accurate checks or calibra
tion . Substitute equipment must meet or exceed these mini
mum requirements .

Special Tektronix calibration fixtures are used to facili
tate the procedure . These are available from Tektronix Inc.,

and may be ordered through your local Tektronix Field
Office or representative .

In some cases, a compromise may be made when the
equipment needed to check or verify a high tolerance speci
fication is expensive or impractical to obtain . Notification
of this compromise is made as a footnote to the equipment
list , along with a statement that high tolerance specification
cannot be checked because of compromise .

1401

Equipment List

1.Indicator Oscilloscope : Oscilloscope with 6 division

vertical display that can be swept by an external 5 volt

sweep signal for a 10 division display . Vertical sensitivity
must equal 1.2V for full -screen deflection . (Tektronix 323

Oscilloscope is used as part of this system .)

2. Test Oscilloscope : Sensitivity .01 V/ Div , frequency

response DC to 1 MHz . Tektronix 400 , 500 , or 7000 series

with a dual trace vertical plug - in unit . For example : 547
with 1A1, 7504 with 7A12, or the 453 portable oscillo
scope.

3. Time-Mark Generator : Marker outputs , 0.5 s to 0.1

us and frequency outputs of 20 MHz, 50 MHz, 200 MHz,

500 MHz; accuracy 0.001%. Tektronix Type 184 Time
Mark Generator .

4. Audio Signal Generator : Frequency range 10 Hz to 1
MHz, variable output amplitude to at least 10volts peak to
peak , accuracy € 3%. General Radio Model 1310Aor Hew
lett Packard Model 241A.

5. VHF Signal Generator : Frequency range 10 MHz to
400 MHz, accuracy € 1%; calibrated variable output attenu
ator to 120dBm . Hewlett Packard Model 608D or 608E .

6. Constant Amplitude Signal Generator : 1 MHz to 100

MHz, output amplitude 1 V to 5 V peak to peak . Tektronix

Type 191Constant Amplitude Signal Generator.

7. UHF Signal Generator : Frequency range 400 MHz to

500 MHz, accuracy € 1%; calibrated variable output atten
uator . Hewlett Packard Model 612A.

8. Pulse Generator : Pulse amplitude +1 V to +10 V
peak ; minimum pulse duration , 100 ns . Tektronix 2101
Pulse Generator .

9. DC Voltmeter : to 10 V range , accuracy within 3%.
Triplett Model 630 PL or Simpson Model 262.
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10. Variable DC Power Supply : 6 V to 15 V, current

output to 1 ampere . Trygon Electric Model HR 40-750.

11.Harmonic Generator: Tektronix Part No.

067-0694-00 .

12. Two, 10:1 Attenuators : Tektronix Part No.

011-0031-00.

13.Two, 5:1 Attenuators : Tektronix Part No.

001-0032-00 .

14. BNC "T" connector : Tektronix Part No.

103-0030-00 .

15. Patch cord ( two ) , with banana plug -jack on both
ends : Tektronix Part No. 012-0031-00.

16. 50 coaxial cable ( four ) : Length 42 inches , BNC
connectors , Tektronix Part No. 012-0057-01.

NOTE

The RF ATTENuator dB selector is checked at the

factory to insure accuracy within the stated specifica

tions . Any change in tolerance would be caused by

component failure ; therefore , high -tolerance atten

uators are not used in this procedure to check the
attenuator . If the exact attenuator error of the selec

tor is required , the recommended attenuator must be

calibrated by the user or the manufacturer , or an
attenuator with more rigid specifications must be
used.

PERFORMANCERECORDAND INDEX

The following abridged procedure provides a record for

and index to the performance checks on the 1401.It can
also serve as a guide for the experienced checker or cali
brator .

1401Serial No.

Data

SHORTFORMPROCEDURE

Checked By.

5-2

1.Battery Charge Level Operation

Red zone between +6.3 V and +6.7V.

Page 5-4

2. Center Frequency Range and Accu
racy

Accuracy within € ( 5 MHz + 5% of dial readout ) .

Range 1 MHz to 500 MHz

3. Frequency Span Page 5-6

Accuracy; within 10% of that selected by the FREQ

SPANMHz/ DIV selector with 10division display .

4. Resolution Bandwidth

Within 10% of RESOLUTIONkHz selection

6. Video Filter Operation

5. Incidental FM Page 5-7

No more than 20 kHz at 1 MHz, to 10 kHz at 500
MHz

7. Dynamic Range of Vertical Display
Modes and Range of IF GAIN control

LOG>60 dB , IF GAIN control >30 dB

9. Video Output Level

1.2volt or more for full screen display .

10. Sensitivity

Resolution

8. RF ATTENuatorOperation

Accuracy ; within € (0.5 dB € 1% of dB reading )

1000 kHz

100kHz
3 kHz

Page 5-5

11.Display Flatness

Maximum amplitude variation within 3 dB

12.Spurious Response

-80 dBm
-90 dBm
-100dBm

Down at least 50 dB

Page 5-7

Page 5-8

Page 5-8

Page 5-9

Page 5-9

Page 5-9

Page 5-10

Page 5-10



13. Intermodulation Distortion

Down 50 dB LOGmode .

Page 5-10

14.Sweep Rate and Output Amplitude Page 5-10

Sweep rate ; 1 sweep/ second or less to 100 sweeps/

second or more . Output amplitude 5 V € 0.25 V.

15. External Trigger Operation Page 5-11

Sweep will run from an external trigger source of +1
V to +10 V, with a duration at least 100 ns and a
frequency 1 MHz or less.

16. External Sweep Voltage Operation Page 5-12

External voltage of to +5 V will sweep the 1401
with V corresponding to Hz and +5 V corres
ponding to 500 MHz.

Performance Check - 1401

General

The sequence of this procedure permits the 1401perfor
mance to be checked with minimum reconnection of equip

ment . The titles for checks of the prime characteristics or

characteristics that have calibration adjustments are printed
in capitol letters and reference to the calibration step is
indicated . Performing the complete procedure will verify all
characteristics listed in the Specification section .

Test equipment setup illustrations precede groups of
similar checks . Control settings and equipment hookup

changes follow from the preceding step ( s) unless noted .

Control or connector titles that pertain to the 1401are
capitalized (e.g. POWER) and associated test equipment
control titles are initial capitalized (e.g. Time/ Div ) .

To insure instrument accuracy , check the performance
every 1000 hours of operation or every six months , which
ever occurs sooner . If the instrument is used in a dusty or

damp environment with extreme changes in temperature , it
should be checked more frequently .

NOTES
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5-4

DC POWER
SOURCE

POLY

MODE

RATE

RFATTENdB
IF GAIN
VERTICALDISPLAY
CENTERFREQMHz

1-500
FINE

SWEEP

Preliminary Procedure

a . Connect the 1401 to the indicator oscilloscope as
illustrated in Fig . 5-1, and set the front panel controls as
follows :

1401

FREQSPANMHz/ DIV
RESOLUTIONkHz

VIDEOand SWEEP
Cables to Oscilloscope

External DC Power
Leads to DC Jacks

Input
Time/ Div

Trigger
Horiz Mag
Ext Horiz Input

Attenuation

20
Counterclockwise
LIN

250

FREERUN

Midrange
SEARCH
1000

Indicator Oscilloscope

Volts/ Div (6 div . screen ) .2
DC

Fig. 5-1. Initial equipment setup for steps 1 through 5 .

1401

www .

Ext Horiz
Ext Horiz

Oscilloscope
323

Pulled Out to X10position
10X

Time -Mark
Generator

TYPE 184 TIME-MARK GENERATOR

Harmonic
Modulator

and
50 € Termination

b . Connect the 1401 to the external DC power source
(+6 V to +16 V) and switch the battery pack selector to
EXT DC position . Connect the indicator oscilloscope to its
power source , and switch POWERon for both instruments .

c . Adjust Position and Time/ Div Variable controls for a

10 division display at the bottom graticule line . Position the

Hz response at the O graticule line , adjust the CENTER

FREQMHz control to 500 and adjust the Variable Horiz
Gain (Variable Time/ Div ) control to position the frequency
notch at the 10th division line . When correctly adjusted ,

the display will be slightly more than 10 divisions with Hz

response at the zero division line , and the frequency marker
(notch ) behind the tenth division line .

d . Allow the 1401 to warm up 20 minutes before
checking frequency accuracy or stability .

1.Battery Charge Level Indicator Operation

This is an operational check , not a specification require
ment .

a . Decrease the voltage level of the external DC power
source until the CHARGELEVELindicator reads in the
red zone.



nak viss

b . CHECK-The input voltage to the 1401 should
measure between 6.3 V and 6.7V.

c . The 1401may now be connected to the battery pack

for the remaining checks . Switch the selector switch to AC/

BATTposition .

NOTE

The 1401 must be operated with fully charged
battery power, or from an external DCpower source
to check performance .

2. CHECKCENTERFREQUENCYRANGEAND

ACCURACY

Requirement - Range of the FINE control is € 1 MHz

within 10% and the 1-500 control range is 500 MHz. Accu
racy of the 1-500 dial readout , with the FINE control at
is € (5 MHz + 5% of the indicated frequency ) . Refer to
steps 3 and 4 of Calibration Procedure if the instrument
does not meet requirements .

a . Connect the Harmonic Generator ( 067-0594-00 ) to

the INPUT 50 connector on the 1401, and apply 10 ns
and 20 ns markers from the time - mark generator to the
Harmonic Generator.

b . Switch the VERTICALDISPLAYto LOGand adjust

the IF GAIN control for a display showing the 50 and 100
MHz signals and harmonics ( Fig . 5-2) .

c . CHECK-A Hz response should be displayed at the
left edge of the display along with 50 and 100 MHz signals
plus harmonics .

d . Adjust the CENTERFREQMHz 1-500 control to

position the frequency marker under the Hz signal . De
crease the FREQSPAN MHz/ DIV setting to 10 and center
the Hz marker on screen .

e. CHECK- Dial readout should indicate 000 € 5 MHz.

f . Increase the CENTER FREQ MHz 1-500 control

setting until the 100 MHz marker signal is centered on
screen .

g. CHECK-Dial readout should indicate 100 € (10
MHz) .

First
Graticule

Line

First
Marker

A.1 marker / division . Error =

First
Graticule

Line

First
Marker

B. 1 marker / 2 division . Error =

2
80

C.FREQSPAN200 kHz/ Div.

Performance Check- 1401

Ninth
Marker

2.3

80

X 100 or 2.5%.

Ninth
Graticule

Line

Fifth
Marker

Ninth
Graticule

Line

X 100 or 2.54%.

R

Fig.5-2 . Typical displays when checking frequency span and center
frequency accuracies .

h . CHECK- Dial calibration at each 100 MHz incre

ments , using the 100 MHz marker harmonics as check

points . 1-500 control dial readout should indicate fre

quency within € (5 MHz + 5% of the indicated position ) .

i . With the CENTERFREQMHz 1-500 control adjusted
to the 5th harmonic , switch the FREQSPAN selector to

SEARCHposition .

j . CHECK- Frequency marker and the 500 MHz signal

should appear at the right edge of the display .
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k . Return the CENTERFREQMHz 1-500 control to

000 position , switch the FREQSPANMHz/ DIV selector to
1 and the RESOLUTIONkHz to 100.Check that the Hz
marker is on screen .

1. Remove the Harmonic Generator , and apply 1 €s
markers from the time - mark generator to the INPUT50
connector . Center one of the 1 MHz markers on screen with
the 1-500 control .

m . Turn the CENTERFREQFINE control fully clock
wise, and note the number of divisions the 1 MHz markers
move.

n . CHECK- Range of the FINE control must equal 1
MHz ( 1 div .) within 10%.

o . Turn the CENTER FREQ FINE control fully
counterclockwise .

p . CHECK- Range of the control must equal 1 MHz
within 10% of its centered or position . Return the control
to its position .

3. CHECK FREQUENCYSPAN WITH 10 DIVI
SION DISPLAY

Requirement - Range: 500 MHz to Hz in calibrated

steps . Accuracy within 10%with 10division display . Refer
to step 5 of the Calibration Procedure if this requirement is
not met .

a . Set the front panel controls as follows :

LOG
RFATTENdB
VERTICALDISPLAY
FREQSPANMHz/ DIV
CENTERFREQMHz

50 (SEARCH)
50

b . Connect the Harmonic Generator ( 067-0594-00 ) to
the INPUT50 connector and apply 20 ns markers from
the time -mark generator to the Harmonic Generator and
INPUTof the 1401.

c . CHECK-The display should contain 1 marker /
division within 1.0division over 10division display . (Adjust
the Horizontal Position control to align markers behind
their respective graticule lines .) Check across the CENTER
FREQ MHz tuning range . Fig . 5-2 and Fig . 5-3 illustrate
how frequency span accuracies and linearity are measured .

5-6

This marker on
graticule line

FREQ

SPAN

MHz/
DIV

10
LO

Percent nonlinearity

5

2

1
.5

X mm

Fig. 5-3 . Display illustrates frequency span linearity measurements .

.2

.1

d . Change the FREQSPAN MHz/ DIV selector setting to
20. Press the 20 ns and 50 ns marker buttons .

=

e. CHECK-The display should contain 1 marker /
division , within 1 division , for a 10division display over the

complete tuning range of the CENTERFREQMHz control .

Markers

20 ns & .1€s

=

f . CHECK-The accuracy of the remaining FREOSPAN
MHz/ DIV selector positions by setting the selector to the
positions indicated in Table 5-1, and applying the respective
markers to the INPUTof the 1401.Limitations are listed in
Table 5-1.

20 ns & .5 €s
20 ns & 1 €s
20 ns & 5 €s

x mm
8 div X 10

20 ns & 5 €s
20 ns & 5 €s

.8
80

This marker on
graticule line

X 100

TABLE5-1

X 100 or 1%.

Display
(Markers

Div)

1

1 marker /

2 div

1

1

1 marker /

2 div

1
1marker /

2 div

Supple

Limitation mentary
(Within 10%) Infor

10div display mation

• 0.1div

• 0.2 div

• 0.1div

• 0.1div

• 0.2 div

• 0.1div
• 0.1div

VIDEO

FILTER

ON



4. CHECKRESOLUTIONBANDWIDTH

Requirement -Bandwidth at the 50% amplitude point is
within 10% of RESOLUTIONkHz selected . Refer to step 3
of Calibration Procedure if bandwidth is incorrect .

a . Set the front panel controls as follows :

20
LIN
1

RF ATTENdB
VERTICALDISPLAY

FREQSPANMHz/ DIV
RESOLUTIONkHz
CENTERFREQMHz
VIDEOFILTER

1000
10
ON

the INPUT50
b . Apply .5 €s markers from the time -mark generator to

connector . Adjust the IF GAIN control
for a full screen display of one marker . ( Disregard the Hz
marker and other .5 €s markers .)

c . Adjust the CENTERFREQMHz control to position
the display so the bandwidth at the -6 dB ( 50% amplitude )

point can be measured . See Fig. 5-4 .

d . CHECK- Bandwidth must equal 1000 kHz • 100
kHz or 0.5 times the distance between two .5 €s markers •
10%.

e. Switch the FREQSPAN MHz/ DIV selector to .2 and

the RESOLUTIONkHz to 100.Apply 1 ‚s markers to the
INPUTof the 1401.

f . CHECK- Bandwidth of the display must equal 100
kHz • 10 kHz or 0.1 times the distance between the two
markers within 10%.

50% amplitude

Bandwidth = Setting of FREQSPANMHz control
times number of divisions .

Fig. 5-4. Measuring resolution bandwidth .

R
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g. Switch the FREQSPAN MHz/ DIV selector to .01

and the RESOLUTIONkHz to 3. Apply .1 ms markers to
the 1401INPUT.

h . CHECK- Bandwidth of the display must equal 3 kHz
• 300 Hz or 0.3 times the distance between two markers .

NOTE

Because incidental FM'ing is more than the resolution
bandwidth at 3 kHz, the bandwidth will be difficult

to measure . See Fig. 5-5A.

A

Amount of FM'ing

A.Illustration of how FM'ing is measured .

B.Display showing 0.5 division of FM'ing .

Fig .5-5. Measuring incidental FM'ing.

5. Check Incidental FM

Requirement - No more than 20 kHz at 1 MHz Center

Frequency, to 10 kHz or less at 500 MHz Center Fre
quency . Instrument must be on battery power or external

DC power source for this check .

a. Set the CENTERFREQMHz selector to 1, FREQ

SPAN MHz/ DIV to .1, RESOLUTIONkHz to 3, VERTI

CALDISPLAYto LIN and VIDEOFILTERto OFF posi
tion .
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b . Apply 1 €s markers from the time -mark generator to
the 1401INPUT. Adjust the CENTERFREQMHz control
to tune the 1 MHz marker to the center of the screen , and

adjust the IF GAINcontrol and RF ATTENdB selector for
a full screen display .

c . Open the display by switching the FREQ SPAN
MHz/DIV selector to .02 .

d . CHECK- FM'ing of the displayed marker ( Fig. 5-5B)
must not exceed 20 kHz ( 1 division , or a total of 2 divi
sions ; see Fig . 5-5A for measurement method ) .

e. Change the time -marker output to 2 ns . Adjust the
CENTERFREQMHz control to center the 500 MHz signal
on screen , and adjust the IF GAIN control if necessary for a
full screen display .

f . CHECK- FM'ing of the 500 MHz signal must not
exceed 10kHz ( 0.5 division or total of 1 division ) .

6. Check Operation of Video Filter

There is no specification for this check .

a. Set the front panel controls as follows :

RFATTENdB

VERTICALDISPLAY
CENTERFREQMHz
FREQSPAN MHz/ DIV
RESOLUTIONkHz

20
LIN
10

1000

b . Apply 10 MHz from the VHF signal generator to
the INPUT of the 1401.

c . Amplitude modulate the VHF signal generator at
50% with a 1.6 kHz signal from the audio signal gen
erator . Adjust the output of the VHF signal generator
and the 1401 IF GAIN control for a full screen display .

d . CHECK- VIDEO FILTER time constant by

switching the VIDEO FILTER on and noting that the
display amplitude decreases approximately 50% (3 dB ) .

7. CHECK DYNAMIC RANGE OF DISPLAY
FUNCTIONS

Requirement - LOG display is at least 60 dB . Refer to

step 6 of Calibration procedure if Linearity mode is in
correct .
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a . Change the VHF signal generator frequency to 200
MHz and remove the 1.6 kHz modulation . Decrease the

signal generator output level to about -80 dBm .

Set the front panel controls as follows :

RF ATTENdB
FREQSPAN MHz/ DIV

RESOLUTIONkHz
CENTERFREQMHz
VERTICALDISPLAY

1
100
200

LOG

b. Adjust the IF GAIN control clockwise from the

full counterclockwise position , until the baseline starts

to shift up (approximately 0.25 div of noise ) , then

adjust the Position controls to place the baseline of the

display at the bottom graticule line .

c . Adjust the signal generator output and the
CENTERFREQ MHz controls for a full screen ( 6 div )

signal amplitude (signal should not limit ) .

d . CHECK-Dynamic range of LOG display is mea

sured by increasing the signal generator attenuation until

the signal is just visible above the baseline noise . Atten

uator increase must equal or exceed 60 dB.

e. Change the VERTICALDISPLAYto LIN. Increase

the IF GAIN setting until there is some noise on the base

line , and position the baseline of the display at the bottom
graticule line .

f . Increase the signal generator output level until the
signal amplitude is again full screen ( 6 divisions ) .

g. CHECK- LIN mode linearity by decreasing the signal
generator output 6 dB . Note that the signal amplitude de
creases half screen .

h . Turn the IF GAIN control fully clockwise , and adjust

the signal generator output for a full screen display .

i . Turn the IF GAIN control fully counterclockwise .
Note the signal amplitude .

j . Return the IF GAIN control to maximum (fully
clockwise ) and reduce the generator output level 30 dB .

k . CHECK- Range of the IF GAIN control must equal
or exceed 30 dB . Signal amplitude should equal or exceed
the amplitude noted in step i .



8. Check RF ATTENuatordB

NOTE

The RF ATTENuatordB accuracy is checked at the
factory to insure accuracy specifications . This step
will detect component failure , but it will not check
the tolerance characteristics of this attenuator . If the
exact attenuation error or the characteristics of the

selector is required , a reference attenuator must be

calibrated by the user or manufacturer , or an atten
uator having more rigid specifications must be used .

Requirement - This check is an operational check . Accu

racy of the attenuator is within ( 0.5 dB + 1% of the dB

readout ) .

a. Set the front panel controls as follows :

RF ATTENdB
VERTICALDISPLAY
CENTERFREQMHz
FREQSPANMHz/ DIV
RESOLUTION

60
LIN
200
1
100

b . Apply 200 MHz from the VHF signal generator to
the INPUTof the 1401.

c . Adjust the IF GAIN control for a display amplitude
of 4 divisions .

d . CHECK-The RF ATTENdB selector through each

10 dB step , by decreasing the RF ATTEN dB selector
setting and increasing the signal generator Variable Atten
uator setting by 10 dB . The display amplitude should re
main at 4 divisions € 1 division .

A

9. Check Video Output Level

Requirement -At least 1.2 V for full screen deflection .

a. Set the RF ATTENdB selector to 10, VERTICAL

DISPLAYat LOG. Change the Indicator oscilloscope Volts/
Div selection to .5.

b . Apply 200 MHz signal from the signal generator .
Adjust the generator output and IF GAIN control until the

signal display saturates (amplitude does not increase with

increase in gain or signal level ) .

c . CHECK-Signal amplitude at the point of saturation ,
should equal or exceed 1.2volts peak .

Performance Check- 1401

d . Return the oscilloscope Volts/ Div to .2.

10.CHECKSENSITIVITY

Requirement -At least -80 dBm with resolution of

1000 kHz, -90 dBm with 100 kHz, and -100 dBm with

resolution of 3 kHz . Refer to alignment procedure , step 4
in Calibration procedure if instrument fails to meet require
ments .

a. Set the front panel controls as follows :

RF ATTENdB
CENTERFREQMHz
VERTICALDISPLAY
FREQSPANMHz/ DIV
RESOLUTION

10
LIN
1
1000

b . Apply 10 MHz signal from the VHF signal generator
to the INPUTof the 1401.

c . Adjust the IF GAIN control for about 0.5 division of

noise , and center the 10 MHz signal on screen with the
CENTERFREQMHz control .

d . Decrease the signal generator output level until the
signal amplitude plus noise is 1 division .

e. CHECK-Signal input level ( analyzer sensitivity )
should not exceed -80 dBm .

f . Switch the RESOLUTIONkHz selector to 100 and

the FREQSPAN MHz/ DIV to .1. Repeat the above pro
cedure to measure sensitivity .

g. CHECK- Signal input level should not exceed -90
dBm .

h . Switch the RESOLUTIONkHz selector to 3 and the
FREQSPAN MHz/ DIV to .05.

i . Repeat the procedure to check sensitivity . Signal
input level should not exceed 100 dBm for the 3 kHz
resolution bandwidth .

j . Repeat the sensitivity checks at frequencies of 250
MHz and 400 MHz for each of the three resolution band
width settings .

5-9



Performance Check- 1401

11.CHECKDISPLAYFLATNESS

Requirement - Maximum amplitude variation through

entire frequency range is within 3 dB . Refer to step 4 of
Calibration procedure if requirement is not met .

a. Set the front panel controls as follows :

CENTERFREQMHz
VERTICALDISPLAY
RF ATTENdB
FREQSPAN MHz/DIV
RESOLUTIONkHz

b . Apply 10 MHz signal from the VHF signal generator
to the INPUTof the 1401.

c . Adjust the IF GAIN control for about 0.25 division

of noise , then adjust the signal generator output level for a
signal amplitude of four divisions .

10
LIN
10

50 (SEARCH)
1000

d . CHECK- Flatness response by slowly tuning the sig

nal generator frequency from 10 MHz towards 500 MHz,

maintaining a constant generator output level , noting maxi

mum variation of the signal amplitude . Maximum ratio of

amplitude variation across the display must not exceed 1.6.

NOTE

Change to UHFsignal generator for frequencies above
400 MHz.

12. Check Spurious Response (Operational check
only )

a. Remove the signal generator signal from the INPUT

connector of the 1401and set the front panel controls as
follows :

RF ATTENdB
CENTERFREQMHz

FREQSPANMHz/ DIV
RESOLUTIONkHz
VERTICALDISPLAY

5-10

60
250

50 (SEARCH)
100
LIN

b . Adjust IF GAIN control for 1 division of noise .

Check display for no spurious responses other than Hz
marker .

13. Check Intermodulation Distortion

Requirement - Intermodulation sideband amplitude must

not exceed 1 division from signals that are 50 dB above a

reference amplitude of 1 division , LOGmode . Refer to step

4 of Calibration procedure if requirement is not met .

a. Set the front panel controls as follows :

RF ATTENdB
VERTICALDISPLAY
CENTERFREQMHz
FREQSPANMHz/ DIV
RESOLUTIONkHz
VIDEOFILTER

LOG
100
10
100

OFF

b. Apply 100 MHz signal , with an output level of -30

dBm , from the VHF signal generator to the INPUTof the

1401.Adjust the 1401 IF GAIN control for a full screen
display (signal plus noise ) amplitude . This sets the input.

signal level reference .

c. Remove the signal generator signal from the INPUT
and switch the RF ATTENdB selector to 50 .

d . Apply signals of 90 MHz and 110MHz from two

signal generators through two 5X attenuators for isolation

then through a BNC "T" connector to the 1401 INPUT.

See Fig. 5-6 .

e. Adjust the Output of the signal generators so the
amplitude of both displayed signals plus noise equals 1 divi
sion .

f . Change the RF ATTENdB selector setting to .

g. CHECK- Intermodulation distortion , by noting the
amplitude of the sidebands . Amplitude must not exceed 1

division ; see Fig. 5-7.

14.Check Sweep Rate Range and Output Ampli
tude

The SWEEPRATEcontrol should vary the rate from 1
sweep/ second or less to 100 sweeps/ second or more . Out

put amplitude should equal 5 V peak € 0.25 V.

a. Connect the SWEEP VOLTAGEfrom the 1401 to

the vertical Input of the test oscilloscope . Set the front

panel controls as follows :

SWEEPMODE

1401

FREERUN

(A)
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Fig .5-7. Typical display when measuring intermodulation distortion .
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b . Adjust the test oscilloscope triggering controls for a
triggered display .

1401

Fig. 5-6 . Equipment setup to check intermodulation distortion .
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-30 dBm

c . Turn the SWEEPRATEcontrol through its range and
change the oscilloscope Time/ Div setting to check the range
of the RATEcontrol . Sweep rate should vary from about 1
sweep/ second to 100 sweeps/second or more .

d . CHECK-The sweep voltage amplitude must equal 5
V peak € 0.25 V.

15.Check External Trigger Operation

Requirement -Sweep will run when the 1401is triggered
from an external +1 V to +10 V source , with a duration at
least 1 us and a frequency 1 MHz or less (period 1 •s or
more ) .

a. Apply the Output of the pulse generator through a
coaxial cable , a BNC "T" connector , and a 50 termina

tion , to the TRIG IN connector of the 1401.Connect one

vertical Input of the dual trace test oscilloscope to the open
end of the BNC "T" connector so the pulse generator out
put level can be monitored .
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b . Connect the other vertical Input of the dual trace test
oscilloscope to the SWEEPVOLTAGEoutput connector
on the 1401.Set the front panel controls as follows :

SWEEPMODE
SWEEPRATE

Time/ Div
Volts/ Div

Ch 1
Ch2

Mode

1401

TRIGIN
FAST

5-12

Test Oscilloscope

1ms

1
2
Alt

c . Apply a +1 V pulse with a duration of 2 ms and a
period of 4 ms to the TRIGIN connector of the 1401.

d . CHECK-The test oscilloscope display for a sweep
output .

e. CHECK-The external trigger amplitude range by
varying the pulse generator output from +1 V to +10V.
Return the output level to +1V.

f . CHECK- The minimum duration characteristic by
decreasing the pulse duration to 1 €s.

g. CHECK-The frequency characteristic by decreasing
the period to 1 €s ( pulse duration must equal 1 •s for 50%
duty factor ) .

16.Check External Sweep-Voltage- In Operation

Requirement -An external voltage of V to 5 V will
sweep the 1401with V corresponding to Hz, and 5 V
corresponding to 500 MHz.

a . Set the front panel controls as follows :

FREQSPANMHz/ DIV
RESOLUTIONkHz
VERTICALDISPLAY
RFATTENdB

50 (SEARCH)
1000
LIN
50

b . Apply 2 ns markers ( 500 MHz) from the time - mark
generator to the INPUT 50 connector of the 1401and

adjust the IF GAIN control for full screen display ampli
tude .

c . Disconnect the time - mark generator output signal to
the INPUT connector of the 1401and apply 1 MHz from
the constant amplitude signal generator . Adjust the gen
erator output for a full screen display amplitude .

d . Switch the SWEEP MODE to EXT IN position .
Apply an external V to 5 V DC voltage source (2101
Pulse Generator Pulse Mode in Output Latched On posi
tion ) through a BNC "T" connector to the SWEEP

VOLTAGEEXT IN connector . Monitor this voltage with a
DC coupled test oscilloscope , by connecting the test oscillo
scope input to the open end of the BNC connector .

e. Increase the voltage of the DC source from V until
the display baseline shifts to the top of the screen , indi

cating the 1401 is tuned to 1 MHz. Input voltage should
measure approximately 1 volt .

f . Disconnect the 1 MHz signal and apply 500 MHz
(2 ns) from the time -mark generator to the 1401INPUT.

g. Increase the DC source voltage towards 5 volts
checking for baseline shift to the top of the screen near 5
volts , to indicate the 1401is tuned to receive 500 MHz.

This completes the performance check for the 1401and
indicates , when completed , that the instrument has per
formed within the specifications listed in Section 1.



SECTION6

CALIBRATIONADJUSTMENT

PROCEDURE

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

This section provides procedural information on internal
checks and adjustments . Performing the complete pro
cedure will recalibrate the instrument to its original specifi
cations . After calibration , its performance should be
verified by the Performance Check.

Limits , tolerances , and waveforms provided in the cali
bration steps are guides or aids to calibrating the instru
ment . They are not intended as instrument specifications ;
for example , power supply voltages and ripple tolerance .
Actual values may exceed the listed tolerance with no loss
in instrument performance .

Complete or Partial Calibration

Before performing a complete calibration , the instru
ment should be cleaned and inspected as outlined in the
Maintenance section . Perform all checks and adjustments in
sequence for a complete calibration , then verify the perfor
mance of the instrument by the Performance Check.

Some circuits within this instrument are inherently
stable , and some require extensive facilities with expensive
test equipment for calibration . For this reason , it may be
desirable to perform only a partial calibration . For partial
calibration , turn to the desired step and prepare the instru
ment for adjustment by referring to the nearest setup figure
and control instructions preceding the step .

History Information

The manual and instrument are subjected to a program
of constant evaluation and updating , circuits are modified ,
etc. This requires changes in calibration procedures . History
information applicable to earlier instruments is included
either as a deviation within the step ( s) or as a subpart to a
step . These are clearly indicated .

Interaction

Adjustments that interact are noted and reference made
to the affected adjustments .

Equipment Required

Equipment necessary for this procedure is the same as

the performance check requirements plus the following :

DC Voltmeter , checked to within 1% at 3.6 V, 10V, and
50 V.For example ; Triplett Model 630 -NA.

Adapter : BNC female to subminiature (Sealectro € )
male . Sealectro Part No. 51-077-6801.

Adapter : Sealectro to multi - pin connector . Tektronix
Part No. 175-1204-00 ( Cable assembly W175 between
J175and P210can be used ) .

Adapter : Jumper cable , 6 inches long , with two pin
connectors on each end . Used to connect between P208

(pins 3 and 4) to P228 ( pins 1 and 2 ) . Tektronix Part
No. 012-0202-00 .

1401

CALIBRATIONRECORDAND INDEX

The following abridged procedure provides a calibration
record , an index to help locate steps within the procedure ,
and a guide for the experienced calibrator .

SHORTFORM PROCEDURE

1401, Serial No..

Calibration Data

Calibrator

1.Set Battery Charge Current

2. Check/Adjust Power Regulator Volt
ages

3. Detailed IF Amplifier and RF Circuit
Alignment Procedure in Preparation for
General Alignment .

Page6-2

Page 6-3

Page6-3
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4. General IF and RF Circuit Align
ment

5. Frequency Span and Center Fre

quency Adjustment

Preliminary Procedure

Preliminary Adjustments

Sweep Shaper Adjustments
Calibrate Center Frequency Control
Calibrate Search Frequency Marker
Calibrate FINE Control Range

6. Adjust Linearity Display Amplitude Page 6-11

NOTE

Page6-6

The following calibration /adjustment procedure is
applicable over an ambient temperature range of
+20€C to +30€ C after the instrument has a warmup
period , with power ON, of at least 20 minutes .

2. Remove the cabinet from the 1401.

Page 6-7

1.Check the front panel controls for smooth operation

and proper indexing .

3. Using the AC power cord , connect the power pack of
the 1401to an AC line voltage source which is within the
voltage and frequency requirements of the instrument .

NOTE

The power pack is used only for the first two power
supply and regulator adjustments .

6-2

4. Connect the VIDEO OUT from the 1401 to the

Input for one channel of a dual trace test oscilloscope . Set
the Volts/ Div selector to .2. Connect a test probe to the
second channel of the dual trace test oscilloscope and set
the Volts/ Div to 1.Connect the SWEEP OUT to the Ext

Horiz Input on the test oscilloscope and switch the Hori
zontal Display to External Horizontal 1Xposition .

5. Apply 500 MHz signal ( 2 ns time -markers ) to the
INPUT50 connector of the 1401.

6. Adjust the IF GAIN control and the RF ATTENdB

selector until the Hz response and the 500 MHz signal are
visible .

7. Position the Hz response at the zero vertical grati

cule line , then adjust the oscilloscope Variable Horizontal

Gain to position the 500 MHz signal under the last ( 10th)

division line . This calibrates the sweep length to the fre

quency span of the 1401.Some overlap may be visible at

the start and end of the display .

POWERSUPPLY

Power supply voltages and ripple tolerance are main

tenance guides and not performance specifications . Actual

voltage values can vary outside these listed tolerances with

no adverse effects on the instrument performance .

Changing voltage levels may affect the calibration of some

circuits ; therefore , performance should be checked if any

voltage levels are changed .

1.Set Battery Charging Current for Power Pack

a. Remove the battery pack from the instrument and

connect it to an AC power source . Switch the battery pack
charge selector to FULLCHGposition .

b . Connect the DC voltmeter across R615 ( Fig . 6-1) .

The positive lead should be connected to the bottom of

R615. Be sure the negative lead of the voltmeter is isolated
from ground .

c. Check- Meter should read 54 millivolts , • 3 millivolts

( 180 milliamps , • 10 milliamps ) .

0170191

M

R615 TD649

FSV
@

134

Connect positive
voltmeter
lead here

GR WH BL

Q63

34-8K

0.0577.00

10

R644
Charge

Rate

ZZM 15V

3‚U

TYPE 323

BATTERYCHARGER

Fig. 6-1. Location of R615 and Charge Rate adjustment (Power
Pack board ) .



d . ADJUST- Charge Rate adjustment , R644 ( Fig. 6-1) ,
for a meter reading of 54 millivolts .

e. Set the Power Pack switch ( rear panel of power pack )
to TRICKLECHG.

f . CHECK- Meter reading should read approximately 20
millivolts .

g . Disconnect the DC voltmeter and re- install the bat
tery pack . Connect the battery pack to an AC power source
and set the charge selector to TRICKLECHGposition .

2. Check/ Adjust Power Regulation Voltages

a. Remove the power regulator shield cover by pressing
in on the side wall of the shield box just below the cover
indentation and lift off . (A small screwdriver will reach the
side wall without taking the power pack out .)

b . Connect an accurate (within 1%) voltmeter between
chassis ground and the +10 V pre -regulated supply (Fig.
6-2) .

c . CHECK-Voltage level should measure between
10.7V and 11.0V.

R705
(+10V Prereg.)

lil

TH

O

Q

€•‚ƒ‚„•‚ƒ‚€‚ƒ‚„

DE B

+10V

fran

119

CN - 10 V

+10V
(Prereg)

90

1125

-50 V

R775
(-10V Reg.)

+3.6V

Fig.6-2 . Power regulator test points and adjustments .

Calibration / Adjustment Procedure- 1401

d . Adjust R705 ( Fig . 6-2 ) , if necessary , to bring the
+10V pre-regulated supply within limits .

e. Connect the voltmeter between 10 V regulated
supply and ground .

f . CHECK- Voltage must measure -10V …0.1V.

g. Adjust R775 ( Fig . 6-2 ) to bring -10 V supply within
limits .

h . CHECK- Voltage of remaining regulated supplies
(+10 V, +3.6 V, -50 V, -6.4 V) . See Fig . 6-2 . Voltages
should measure within 2% of that specified .

i . Connect test oscilloscope probe to the -10V, +10V
and +3.6 V regulated supplies and check ripple content .
Ripple should not exceed 10mV.

j . Insure that the heat sink is properly installed on tran
sistor Q718, then replace the cover on the power regulator
shield .

IF AMPLIFIERAND
RF CIRCUITALIGNMENT

(Sensitivity and Resolution Bandwidth )

Most instruments will require only minor adjustments to
be within sensitivity or bandpass specifications ; therefore ,
two procedures are provided . The first procedure is detailed
enough to bring a completely misaligned instrument within
the requirements for the second procedure . The second is a
general alignment procedure that is applicable for an instru
ment that is partially aligned .

Preparing the 1401for RF and IF Alignment

The battery pack must be removed and placed on top of

the power regulator ( see Fig . 6-6 ) to gain access to the RF

alignment adjustments , or an external DC power source
must be used to replace the battery pack .

3. Detailed Alignment Procedure to Prepare for
General Alignment

This procedure should be used to prepare a badly mis
aligned instrument for the general alignment procedure .

a. Test equipment setup is shown in Fig . 6-3.
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Constant Amplitude
Signal Generator

TYPE 199CONSTANTAMOSMUERKERATOK
Oscilloscope

(2 ) 10X Attenuators , BNCto subminiature
plug and subminiature to multipin adapter .
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b . Apply a 5 MHz signal from the Constant Amplitude
Signal Generator , through two ( 2 ) 10X attenuators , a 50
coaxial cable , BNC to Sealectro adapter (see Equipment
Required list ) , and a Sealectro to multi -pin connector cable
(Part No. 175-1204-00) , to the input of the 100 kHz filter ,
at J280 ( Fig. 6-4 ) . Set the RESOLUTIONkHz selector to
100 position .

NOTE

Fig. 6-3 . Equipment setup for RF and IF alignment .

Cable assembly W175between J175and P210can be
removed and used as the Sealectro to multi -pin con
nector adapter .

c . Carefully tune the signal generator to 5 MHz for
maximum deflection . Insure that the circuit responds to
only 5 MHz by decreasing the input signal level until only
one response is present as you tune across 5 MHz, then
switch the RESOLUTIONkHz selector to 3 kHz position
and carefully adjust the signal generator frequency for
maximum response . (This will be a very sharp response
point , due to the filter action of the 5 MHz crystal in the 3
kHz filter .)

d . With the RESOLUTIONkHz selector at the 3 kHz

position , adjust the 100 kHz filter , with T288 , T286 , T284,

1401
(WORD GEARS

VHFSignal
Generator

OL

D
EM 2850s

WowKe *****

MOME

20

O

HEWLETT PACKARD

T282 , and T280 ( Fig . 6-4 ) , for maximum response . De
crease the input signal level as needed to keep the display

on screen . Oscilloscope deflection factor should be 0.2

V/ Div .

e. Adjust 5 MHz IF transformer T370 (Fig. 6-4) for

maximum response .

f. Remove the signal generator connection to J280 and

replace multi -pin connector P280.

g. Remove P228 ( Fig . 6-4 ) and apply 25 MHz signal

from the VHF signal generator to the input of T240.

h . Change the RESOLUTIONkHz selector to 100 and

adjust the IF GAIN control for some indication of noise .

i . Adjust T252 (30 MHz oscillator ) for maximum re

sponse, then adjust T258 , T268, T248, and T240 for maxi

mum sensitivity .

Decrease the signal input level as the IF stages are
aligned , and tune about 25 MHz to insure you are not

(A)

I
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Fig. 6-4 . IF circuit board , showing location of test points and
adjustments .

observing some spurious signal that may be generated with
in the IF stages when they are overdriven .

j . Remove the signal generator connection to J228 and
reconnect multi -pin connector P228. Remove P210 and

apply 25 MHz signal from the signal generator to J210 ( Fig .
6-4) .

k . Adjust T208 , T210, T240, T248, and the 1 MHz
filter , T222, T224 , T226, T228 ( Fig . 6-4 ) for maximum

sensitivity or response to the 25 MHz signal .

Insure again that the signal level is not overdriving the IF
stages and generating spurious signals .

1. Remove the signal generator connection to J210 and
re-connect multi - pin connector P210. Remove P161and

apply 695 MHz, from the UHF signal generator to J161
(input to 695 MHz filter , see Fig . 6-5 ) .

NOOSIO

110-910

#

C152
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HANN
CZC 341

J151

J153

*******

J141

J125

J127

31 97-12

J121

C161C163 C165

31-00

OSCILLATOR

CURRENT

SOURCE

Fig . 6-5 . Connections to the RF circuits and location of bandpass
filter adjustment C152.

XINO

m . Carefully tune to 695 MHz and adjust the generator
output until some response is noted .

D

• 2648X0

n . Adjust the 720 MHz oscillator with C187(Fig . 6-6 ) ,
until the signal generator frequency for maximum response
is 695 MHz.

DO

J144

Copyright

196PETEKTRONIES
INC

6V

10v

C177 C187

Co

Fig. 6-6 . 695 MHz Filter , 720 MHz oscillator , and 2nd converter
adjustments .
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o . Keeping the input signal level as low as practical ,
adjust the 695 MHz filter , with C161, C163, and C165 (Fig.
6-6) plus the converter adjustments R385 ( Fig. 6-7) , C177
( Fig . 6-6) , and C171( Fig . 6-8 ) for optimum sensitivity .

p . Remove the signal generator connection to J161, and
reconnect P161.

R546

oli

20

6-6

R385
N

P

Fig. 6-7. Mixer bias adjustment R385 .

0042-01
****

ole

TRW 1170*** - 38

C171

1836 P830

Pero

P532

Fig. 6-8 . Location of C171for idler tank circuit adjustment .

This completes the preliminary alignment for the RF
and IF circuits . Proceed with the general alignment proce
dure to complete the alignment .

4. General Alignment of RF and IF Sections

If the sensitivity is approximately 50 dBm down , or the
bandpass characteristics are outside specifications , the fol

lowing procedure can be used to align the IF and RF
circuits .

Before proceeding with the IF alignment , insure that the
RF ATTENuator is not the problem by checking the sensi
tivity with the attenuator bypassed . Apply the signal to
J141to bypass the RF Attenuator .

a . Use the VHF signal generator with the variable out
put attenuator . Apply a signal within 1 MHz to 500 MHz
frequency range , to the INPUT 50 connector of the
1401.

b . Set the 1401front panel controls as follows :

CENTERFREQMHz

FREQSPANMHz/ DIV
RESOLUTIONkHz
VERTICALDISPLAY

Frequency of the applied
signal

.5
100
LIN

c . Adjust the IF GAIN control and the RF ATTENdB

selector for about 2 divisions of signal amplitude . Center
the signal in the graticule area with the CENTERFREQ
MHz control or the signal generator frequency control .

d . If sensitivity is within specifications but bandwidth is
incorrect , proceed to step h .

e. The following describes the procedure to use when
aligning the RF circuits . Adjusting the mixer efficiency in

the converter or the output of the 695 MHz filter will pull
the 720 MHz oscillator . Correct this by adjusting C187.
Adjust each adjustment for maximum sensitivity . Most
adjustments will require retouching because of interaction .

1) Adjust the 695 MHz Filter , with C161, C163,
C165(Fig . 6-6 ) for maximum sensitivity .

2) Adjust Band Pass Filter with C152 ( Fig. 6-5) for
maximum response .

3) Adjust mixer bias with R385 ( Fig . 6-8 ) and mixer
coupling with C177for maximum sensitivity . Note how
much the adjustment pulls the 720 MHz converter oscil
lator .



4) Adjust the idler tank circuit with C171( Fig . 6-9 )
for maximum response then readjust the oscillator fre
quency with C187 to return the oscillator to approxi
mately the same frequency . The main objective in this
procedure is optimum sensitivity , the oscillator can
therefore be off frequency a few kHz ( approximately
200) if the sensitivity is improved .

5) Retouch the mixer bias R258, C177, and C187in
the output section of the 695 MHz filter .

6) Adjust the Band Pass Filter , with C152, for maxi
mum sensitivity .

f . The following steps describe the adjustment proce
dure for the IF amplifier and filter circuits .

1) Adjust the IF transformers , T268 , T258, T248,
T240, T208 , T210, ( Fig . 6-4 ) and the 100 kHz filter
with T280, T282 , T284 , T286 , T288 for maximum

sensitivity .

2) Switch the RESOLUTIONto 3 kHz position then
adjust the 30 kHz oscillator , with T252, for maximum
response . Return the RESOLUTIONKHz selector to the
100 position . The 100 kHz response must appear
directly over the 3 kHz response , if it does not , retouch
the IF and filter adjustments .

g. Remove the signal generator connection to the
INPUTconnector , then apply 20 ns and 1 €s markers from
the time -mark generator to the INPUTof the 1401.Switch
the VIDEOFILTERselector ON.

h . Adjust the VARIABLEFREQSPAN control so the
graticule is calibrated to 100 kHz/ Div ( one 1 •s marker / 10
divisions ) . Tune one of the signals to the graticule center so
bandwidth can be checked .

50% amplitude

Bandwidth = Setting of FREQSPANMHz control
times number of divisions .

Fig . 6-9 . Measuring resolution bandwidth .

R
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i . CHECK-The bandwidth ( 6 dB down point ) of the
response . Bandwidth should equal 100 kHz ‚ 10%, see Fig.
6-9 .

j . Change the time -markers to 20 ns and .1 €s and
switch the FREQSPAN MHz/ DIV selector to 2 MHz posi
tion . Calibrate the display to 1000 kHz/ Div by adjusting
the VARIABLE( FREQSPAN) control for 1 marker / 10
divisions .

k . Pull multipin connectors P228 and P208 (Fig . 6-4) .
Bypass the 1 MHz filter by connecting a cable (jumper
cable with multipin connector at each end ) between P208
(pins 3 and 4) and P228 ( pins 1 and 2) .

1. Tune a marker to the center of the display , switch the
RESOLUTIONkHz selector to 1000 and adjust the IF
GAIN control so the signal amplitude is full screen (6 div ) ,
LIN mode .

m . Stagger tune T258, T268 and T370 to increase the
bandwidth of the signal to at least 1 MHz at the 6 dB (half
amplitude ) level . Tune the adjustments for optimum
symmetry . Signal level will decrease as the bandwidth is
increased , therefore , the IF GAIN will require re-adjustment
to maintain full screen signal amplitude . Usually 1 MHz
bandwidth is obtained when the signal level has dropped
about 6 dB .

n . Remove the jumper cable around the 1 MHz filter
and reconnect P208 and P228 . Signal bandwidth and ampli
tude will decrease with the filter installed . Return the signal
amplitude to full screen with the IF GAIN control .

o . Adjust the 1 MHz coupling capacitor C224 for opti

mum bandwidth with symmetrical skirts .

p . Stagger tune the 1 MHz filter transformers (T224 and
T226) symmetrically to obtain 1 MHz bandwidth . Switch
to LOGmode and observe the skirt base to make the final

filter adjustments for optimum symmetry . Bandwidth must
equal 1000 kHz ‚ 10%.

This completes the alignment of the RF and IF circuits .
Refer to the Performance section and check the instrument

sensitivity and bandwidth characteristics .

5. Frequency Span and Center Frequency Accu

racy

Frequency span and center frequency adjustments inter

act ; therefore , this step is divided into four sub -steps under

6-7
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Test Oscilloscope
with

Dual Trace Display

TYPE347 OSCILLOSCOPE

Vertical Mode
Volts/ Div

www

Ch 1
Ch 2

Horiz Display

Auto

TEADULTRACEPLUGINUNIS

CHANNEL CHANNE2

FREQSPANMHz/ DIV
CENTERFREQMHz
SWEEPMODE

RATE

1401

BANYOH

M

S
O

this general heading . Each sub -step may be performed
individually provided the other circuits are calibrated .

Oscilloscope

a. Preliminary adjustment .

1) Test equipment setup is shown in Fig. 6-10.

2 ) Connect the VIDEOoutput to Ch 1 Input of a
dual trace test oscilloscope and a 10X probe to Ch 2
Input . Connect the SWEEP output of the 1401to the
Ext Horiz Input and set the front panel controls as
follows :

t

HORIZONTALDISPLAY

MAIN TIME BASE(

Fig. 6-10. Equipment setup for frequency span and center frequency adjustments .

Chop

SA

000
FREERUN

Fully clockwise

.2

.1
Ext Horiz

TP554

Time-Mark
Generator

TYPE TIMEMARE GENERATOR

Harmonic Generator
&

50 2 Termination

3) Connect the probe to TP554 ( Fig . 6-11) and pre
set CF Bal R540 to midrange . Adjust the test oscillo
scope External Horizontal Gain for about 10.5 division
display with equal overscan at each end .

4) Adjust R555, CF Centering ( Fig . 6-11) for V at
TP 554 .

5) Switch the FREQ SPAN MHz/ DIV selector to
SEARCHposition and adjust R550, Search CF, so the
sweep sawtooth crosses V at the division line . See
Fig.6-12.

6) Switch FREQSPAN MHz/ DIV to 20 and adjust
the CENTERFREQMHz control until the center of the

sweep crosses a graticule reference point .

7) Adjust R540 CF Bal , so the sweep rotates around
its center point as the FREQ SPAN MHz/ DIV is
switched between 20 and positions .

8) Turn sweep shaper adjustments R415 ( Fig. 6-13)
and Sweep Linearity adjustment R850 ( Fig . 6-11) fully
counterclockwise . Turn the remaining sweep shaper
adjustments R405, R410through R475 ( Fig . 6-13) fully
clockwise .

A



A

R585 (Search Marker Cal)

R550 (Search CF)

R578 ( FINECFCAL)

TP826

C171

TP554

R540 ( CF Balance )

TP540

L858

***

R569 (Output of U554)

1170

DIRK
R555 (CF Centering )

R575 (CF Cal)

024

PAMC817P
6950

R850 (Sweep Linearity )

****

TP520

*** T

R800 (Zero Frequency)

TP804

Fig . 6-11. Location of test points and adjustments on the sweep
circuit board .

9 ) Remove the probe from TP 554 and connect it to
TP 826 (Fig. 6-11) . Set the vertical sensitivity for the

probe channel to .5 V/ Div . Switch the Input Coupling to
GND position and position the sweep to the top grati
cule line for V reference . Switch the Input Coupling to
DC position and the FREQ SPAN MHz/DIV to

SEARCH. The display should resemble the illustration
of Fig. 6-15.

10) Set the FREQ SPA MHz/ DIV selector to

SEARCHposition . Adjust R800 (Zero Freq adjustment )

OHzVoltage Level

Calibration /Adjustment Procedure- 1401

OHz Response

Fig. 6-12. Display when adjusting center frequency adjustment
R550.

SOK GH NOOS

CO

WN 83

R405

R430

R415

R410

R420

R440

R450

R460

R470

SOD

892 )

R425

R435

10

R445

R455

R465

2920

BIZI

Obid
R475

2

ARZA

Fig. 6-13. Location of the sweep shaper adjustments .

CHICA

R

2221

8521

40%

POZD

so the sweep ramp start level , at the far left graticule
line , is approximately -2.2 volts . (There should be

about 0.25 div . over- scan at the left and right graticule
edges.)
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11) Adjust R850 ( Sweep Linearity , see Fig . 6-11)
clockwise until the Hz response appears at the left
edge of the video display . (See Fig . 6-14.) It may be
necessary to decrease the setting of R800 if Hz can not

be brought on screen . At this time move the probe back
to TP554 and check to insure the sweep ramp crosses
V at the Hz response position . Re- adjust R555 and
R550 if necessary .

12) Check the voltage difference between the ends of
resistor R108, ( Fig . 6-15) on the oscillator current
source board , with a DC coupled probe . Voltage dif
ference should equal about 0.5 volt . Re-adjust R850 and
R800 if necessary . (This voltage indicates the current
drawn by the variable capacitance diodes in the oscilla
tor circuit .) The amount of compensating current
required for optimum frequency span linearity can only
be determined when adjusting the sweep shaper reverse
compensation in step b .

b. Adjust the Sweep Shaper

1) Set the FREQSPAN MHz/ DIV selector to 10and
adjust the CENTERFREQMHz control to position the

Hz response to the 1st division line .

2) Apply 10 ns and .1 €s markers through the
Harmonic Generator to the INPUTof the 1401.

3) Adjust R405 ( Fig . 6-13) counterclockwise , to
increase the sweep slope , until the frequency span
(dispersion ) of the first one or two markers pulls into 1
marker /division . Fig . 6-16 illustrates a typical display at
this point .

4) Adjust the sweep shaper reverse compensation
(slope ) with R410 and R415 for optimum frequency
span linearity over the first few divisions (usually 20 to
50 MHz) of dispersion . R415 and R410 adjust the

OHz Voltage Level

6-10

OHZ Response

R

Fig. 6-14. Typical display of waveform at TP826 when sweep
shaper adjustments are turned fully clockwise .

D

OSCILLATORCURRENTSOURCE
670-0950 00

C117

Pin 7
( 10 (P101)

R105

C116

C112

C115 NOV
Copyright 1969,TEKTRONIX, INC. 38

-10V.-3.6V

E2646XD

R108

C111
(diode junction )

Fig. 6-15. Oscillator current source circuit board showing location
R108 (C111) and P101.

amount of reverse slope to the sweep ramp and com

pensate for the current the varactors draw near V.

There effect on the display is opposite to the effect that

will be noticed with the remaining sweep shaper adjust
ments .

Adjust R410to bring the break point , of the compen
sation , into the sector of the display that needs to be

expanded then adjust R415 for the amount of expan

sion . It will be necessary to re-adjust R405 for best dis

persion accuracy . If the dispersion between the Hz

response and the 1st marker is greater than the disper
sion between the 1st and 2nd marker , decrease the

current through the diodes by resetting the bias level
with R800 and R850 ( steps a -10, a- 11, and a-12) . This
level is critical so shift only a small amount at a time .

R

Fig. 6-16. Typical display at TP826 for the start of the sweep
shaper adjustments . ( .1us markers .)



5) Tune the display higher in frequency with the
CENTERFREQMHz control to the next portion that
requires correction . Adjust the sweep compensation with
R420 and R425 for optimum frequency span accuracy
and linearity . Turn R425 slightly counterclockwise then
adjust R420 to bring the break point into the sector that
needs correction . Adjust R425 for amount of correction .

6) Continue tuning the display up in frequency to
wards 500 MHz, adjusting the remaining shaper circuits
progressively for best dispersion accuracy and linearity .

7) To locate 500 MHz point on the display apply 2
ns (500 MHz) signal from the time -mark generator to the
INPUTof the 1401 and check to insure the frequency
span will include 500 MHz. If it does not , reset the bias
level of the varactor diodes with R800 and R850 and
repeat the procedure .

8) Recheck the frequency span accuracy and lin
earity . If any portion is not within specifications ( € 10%)
preset all adjustments back past this point and repeat the
procedure from this point forward .

c . Calibrate CENTERFREQMHz Control

1) Apply 20 ns markers through the Harmonic
Generator to the INPUT of the 1401.Insure that the
FINEcontrol dial is set to .

2) Select 250 MHz signal (5th marker from Hz)
and set the CENTERFREQMHz 1-500 dial to read 250 ;

then , open the display by decreasing the FREQSPAN
MHz/ DIV setting to about 1.

3) Adjust R555, CF Centering , ( Fig . 6-11) to posi
tion a 250 MHz signal at screen center .

4) Switch the FREQSPAN MHz/ DIV selector back
to SEARCHposition .

5) Adjust R550, Search CF, ( Fig . 6-11) to position
the 250 MHz signal at the center graticule line .

6) Tune the CENTERFREQMHz control to select
another frequency , such as 400 MHz, on the display .
Adjust R575, CF Cal , ( Fig . 6-11) to position the signal
at the center graticule line as the FREQSPANMHz/DIV
selector setting is decreased towards .

d . Adjust Search Marker

1) Tune the CENTERFREQMHz to any signal on
the display . Open the display by decreasing the FREQ
SPAN MHz/ DIV selection towards , keeping the signal
centered on screen with the CENTER FREQ MHz
control .

Calibration / Adjustment Procedure- 1401

2) Switch the FREQSPAN MHz/ DIV selector back
to SEARCHposition .

3) Adjust R585 ( Fig . 6-11) to position the frequency
marker ( notch ) under the selected signal .

e. Calibrate FINE Control Range

1) Apply 20 MHz and .1 •s markers through the
Harmonic Generator to the INPUTof the 1401.

2) Set the FREQSPANMHz/ DIV selector to 1 MHz.
Turn the FINE control to the -1 MHz position (fully
counterclockwise ) .

3) Select one of the 1 MHz markers and position it
to a reference graticule line with the CENTERFREQ
MHz 1-500 control .

4 ) Turn the FINE control through its range to the +1
MHz position (fully clockwise ) and note the shift in
MHz of the 1 MHz marker .

5) Adjust R578 so the control range for the FINE
control is 2 MHz ( € 1 MHz from ) .

6) Return the FINE control to setting .

This completes the frequency span and center frequency
adjustments

6. Adjust Linearity Amplifier Gain

a. Set the front panel selectors of the 1401as follows :

VERTICALDISPLAY
RF ATTENdB
FREQSPANMHz/ DIV
RESOLUTIONkHz

LOG
60
SEARCH
1000

b . Apply a 200 MHz signal from the VHF signal genera
tor or time -mark generator to the INPUTof the 1401.

c. Adjust the IF GAIN control , from a fully counter
clockwise position , clockwise until the noise level starts to
shift the baseline of the display ( approximately 0.25 div.
noise ) .

d . Decrease the RF ATTENdB selector position until
the signal amplitude is approximately 3/4 screen . Decrease
FREQSPAN MHz/ DIV selector setting to 1 to open the
display .

e. Switch the VERTICALDISPLAYto LIN and adjust
Lin Cal R55, on the Linear Amplifier circuit board , for a
signal amplitude that equals the LOGdisplay (3/4 screen ) .
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BHB

BHS

cap .

cer

comp

conn

CRT

csk

DE

dia

div

elect .

EMC

EMT

ext

F & I

FHB

FHS

Fil HB

Fil HS

h

hex.

HHB

HHS

HSB

HSS

ID

inc

binding head brass

binding head steel

capacitor

ceramic

PARTSLIST ABBREVIATIONS

composition

connector

cathode -ray tube

countersunk

double end

diameter

division

electrolytic

electrolytic , metal cased

electrolytic , metal tubular

external

focus and intensity

flat head brass

flat head steel

fillister head brass

fillister head steel

height or high

hexagonal

hex head brass

hex head steel

hex socket brass

hex socket steel

inside diameter

incandescent

int

Ig

met .

mtg hdw

OD

OHB

OHS

P/ O

PHB

PHS

plstc

PMC

poly

prec

PT

PTM

RHB

RHS

SE

SN or S/ N

S or SW

TC

THB

thk

THS

tub .

var

W

WW

internal

length or long

metal

mounting hardware

outside diameter

oval head brass

oval head steel

part of

pan head brass

pan head steel

plastic

paper , metal cased

polystyrene

precision

paper, tubular

paper or plastic , tubular , molded

round head brass

round head steel

single end

serial number

switch

temperature compensated

truss head brass

thick

truss head steel

tubular

variable

wide or width

wire -wound



PARTS ORDERINGINFORMATION

Replacement parts are available from or through your local Tektronix , Inc. Field
Office or representative .

Changes to Tektronix instruments are sometimes made to accommodate improved
components as they become available , and to give you the benefit of the latest circuit
improvements developed in our engineering department . It is therefore important , when
ordering parts , to include the following information in your order : Part number , instrument .
type or number , serial or model number , and modification number if applicable .

If a part you have ordered has been replaced with a new or improved part , your
local Tektronix , Inc. Field Office or representative will contact you concerning any change
in part number .

X 000

00 X

* 000-0000-00

Use 000-0000-00

SPECIALNOTES AND SYMBOLS

Part first added at this serial number

Part removed after this serial number

Asterisk preceding Tektronix Part Number indicates manufactured by
or for Tektronix , Inc., or reworked or checked components .

Part number indicated is direct replacement .
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INDEX OF ELECTRICALPARTS LIST

Title

CHASSIS

A1 RF MODULE ASSEMBLY

720 MHz OSCILLATORCircuit Board Assembly

695 MHZ FILTER Circuit Board Assembly

LOW PASSFILTERCircuit Board Assembly

WIDE BAND MIXER Circuit Board Assembly

HYBRID OSCILLATORASSEMBLY

VTO 695 MHz - 1195MHz OSCILLATORASSEMBLY

OSCILLATORCURRENTSOURCECircuit Board Assembly

A2 IF Circuit Board Assembly

A3 VERTICALDISPLAYSWITCHCircuit Board Assembly

A4 SWEEP Circuit Board Assembly

A5 POWERREGULATORCircuit Board Assembly

A6 POWERPACK

...

Page No.

7-1

7-2

7-3

7-4

7-5

7-5

7-6

7-7

7-8

7-8

7-15

7-16

7-20

7-23

1401
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I

I
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€

€

€

•

€

€

€

€

1

1

€

€

Values are fixed unless marked Variable .

Ckt. No.

AT5

C30
C40

CR12

F30

J10
J12
J20

SECTION7

ELECTRICALPARTS LIST

Tolerance 20 % unless otherwise indicated .

L20
L21

M30

Tektronix
Part No.

119-0231-00

283-0167-00
283-0167-00

*152-0185-00

159-0064-00

131-0818-00
131-0818-00
131-0955-00

276-0577-00
276-0577-00

Serial / Model No.

149-0031-00

Eff Disc

CHASSIS

RF Input Attenuator

Capacitors

Fuse

RF Input Attenuator

Semiconductor Device, Diode

0.1 ‚F
0.1 ‚F

Meter

Silicon

Cartridge 1A

Connectors

Inductors

Description

Core, sintered
Core, sintered

Cer
Cer

200 V
200 V

Replaceable by 1N4152

Receptacle, electrical , BNC, female
Receptacle, electrical , BNC, female
Receptacle , electrical , BNC, female

Fast-Blo

Battery level , 0-200 ‚A , 15%

1401

10%
10%
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Electrical Parts List- 1401

Ckt . No.

R5
R20
R25
R26

R30
R391

Resistors

Resistors are fixed , composition , 10% unless otherwise indicated .

S12
S30
$40

W5
W10
W120
W125
W149

W153
W175

Tektronix
Part No.

7-2

311-1110-00
311-1045-00
311-1061-00
311-1062-00

315-0101-00
315-0472-00

Wired or Unwired

260-1139-00
260-0903-00
260-1116-00

* 175-1162-00
* 175-1161-00
* 175-0358-00
*175-0358-00
*175-0358-00

*175-0416-00
* 175-1204-00

* 119-0240-00

* 670-0330-00

* 670-0331-00
* 670-0332-00
* 670-0334-00

* 119-0233-00

* 155-0041-00
* 670-0950-00

CHASSIS (cont )

Serial / Model No.
DiscEff

10 €• , Var
250 €• , Var
10 €• , Var
10kn , Var

Switches

100 •
4.7 €•

Rotary
Slide
Slide

Cable Assemblies

Description

‚ W
(nominal value ) Selected

SWEEPMODE
POWER
VIDEO FILTER

Cable assembly (J5 to J6)
Cable assembly (J141to J9)
Cable assembly (J119to J121)
Cable assembly (J125 to J151)
Cable assembly (J127 to J149)

Cable assembly (J153 to J161)
Cable assembly (J175 to P210)

A1 RF MODULE Assembly

Complete Assembly (made up of the following assemblies )

720 MHz OSCILLATOR& MIXER Circuit Board Assembly
695 MHZ FILTERCircuit Board Assembly

LOW PASSFILTERCircuit Board Assembly

WIDE BANDMIXER Circuit Board Assembly

5%

HYBRIDOSCILLATORAssembly ( includes the following assemblies )
VTO695 MHz- 1195MHz OSCILLATORAssembly
OSCILLATORCURRENTSOURCECircuit Board Assembly

U

U

U

U

U

U

U

C



€

€

€

€

€

1

€

1

€

€

€

€

€

€

Ckt. No.

C152

CR167

J151
J153

Tolerance +20 % unless otherwise indicated .

L151
L153

Tektronix
Part No.

C179•
C181
C183
C184
C185

C186
C187
C189•

281-0165-00

* 152-0322-00

131-0372-00
131-0372-00

* 108-0622-00
* 108-0622-00

*670-0330-00

Tolerance +20 % unless otherwise indicated .

C171
C173
C174
C176
C177

281-0164-00
* 281-0720-01
281-0536-00
283-0135-00
281-0164-00

A1 RF MODULE ASSEMBLY(cont )

Serial / Model No.
Eff

*281-0720-01
281-0609-00

* 281-0720-01
281-0670-00

283-0135-00
281-0164-00

Disc

Capacitor

0.8-10pF, Var

Semiconductor Device, Diode

Silicon

Connectors

720 MHz OSCILLATORCircuit Board Assembly

Complete Board

Coaxial
Coaxial

Inductors

'Furnished as a unit with 720 MHz Oscillator Circuit Board Assembly.

40 nH
40 nH

Capacitors

0.6-6 pF, Var
1750pF
1000 pF
100 pF
0.6-6 pF, Var

1750pF
1pF
1750pF
1.8pF

100 pF
0.6-6 pF, Var

Description

Air
Cer
Cer
Cer
Air

Cer
Cer
Cer
Cer

Electrical Parts List- 1401

Cer
Air

Air

Tek Spec

250 V
500 V
no leads

250 V
200 V
250 V
500 V

no leads

+80 %-20 %
10%

+80 %-20 %
10%

+80 %-20%
+0.1pF
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Ckt. No.

J175

L171€
L173
L174
L181

Q184

Z1772
Z1872

C161
C163
C165

J161

720 MHz OSCILLATORCircuit Board Assembly (cont )

Z161•
Z163•
Z165•

Tektronix
Part No.

131-0938-00

7-4

108-0249-00
* 108-0262-00
* 108-0623-00

151-0173-00

* 670-0331-00

Tolerance +20 % unless otherwise indicated .

Resistors

Resistors are fixed , composition , ‚ 10% unless otherwise indicated .

R183 317-0100-00
R184 315-0222-00

Serial / Model No.

281-0164-00
281-0164-00
281-0164-00

Eff

131-0938-00

Disc

Connector

Inductors

Receptacle, electrical , 50-22 male , snap -on

Transistor

12uH
06 KH
0.18 H

Silicon

1022
2.2 ƒ„

Current Loops

"Furnished as a unit with 720 MHz Oscillator Circuit Board Assembly.
Furnished as a unit with 695 MHz Filter Circuit Board Assembly .

Capacitors

695 MHz FILTER Circuit Board Assembly

Complete Board

0.6-6 pF, Var
0.6-6 pF, Var
0.6-6 pF, Var

Connector

Description

Current Loops

NPN TO- 18 2N3478

…8W
†W

Air
Air
Air

Receptacle, electrical , 50- male , snap -on

LO
LO
5%
5%

A

U

U

U

U

C

U

U

U

U



€

€

€

1

€

€

1

€

€

€

€

€

€

Ckt. No.

C131
C133
C135
C137
C139

C141
C143
C145
C147
C149

J141
J149

Tolerance +20 % unless otherwise indicated .

C121
C123
C125
C127
C128

Tektronix
Part No.

C129

* 670-0332-00

CR121
CR123
CR125
CR127

283-0260-00
283-0260-00
283-0260-00
283-0260-00
283-0260-00

283-0260-00
283-0260-00
283-0260-00
283-0260-00
283-0260-00

131-0938-00
131-0938-00

*670-0334-00

Tolerance • 20 % unless otherwise indicated .

283-0156-00
283-0156-00
283-0156-00
283-0156-00

*281-0720-01

LOW PASS FILTER Circuit Board Assembly

* 281-0720-01

Serial / Model No.

*153-0044-00
* 153-0044-00
* 153-0044-00
*153-0044-00

Eff Disc

Complete Board

Capacitors

5.6 pF
5.6 pF
5.6 pF
5.6 pF
5.6 pF

5.6 pF
5.6 pF
5.6 pF
5.6 pF
5.6 pF

Connectors

Capacitors

WIDE BAND MIXER Circuit Board Assembly

Complete Board

1000 pF
1000 pF
1000 pF
1000 pF
1750pF

1750pF

Description

Cer
Cer
Cer
Cer
Cer

Receptacle , electrical , 50-2 male , snap -on
Receptacle , electrical , 50-2 male , snap -on

Semiconductor Device, Diodes

Cer
Cer
Cer
Cer
Cer

Cer
Cer
Cer
Cer
Cer

Electrical Parts List- 1401

Cer

Tek Spec (matched set)
Tek Spec (matched set)
Tek Spec ( matched set)
Tek Spec (matched set )

500 V
500 V
500 V
500 V
500 V

500 V
500 V
500 V
500 V
500 V

200 V
200 V
200 V
200 V
250 V

250 V

‚

de

10
10
10
10
10

5%
5%
5%
5%
5%

10
10
10
10
10

5%
5%
5%
5%
5%

+100%-0%
+100%-0%
+100%-0%
+100%-0%
+80 %-20 %

+80 %-20%
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Electrical Parts List- 1401

Ckt . No.

J121
J125
J127

R121
R123
R125
R127

T120
T126

C111
C112
C115
C116
C117

J119
J120

WIDE BAND MIXER Circuit Board Assembly (cont )

L116

Tektronix
Part No.

Resistors

Resistors are fixed , composition , 10% unless otherwise indicated .

7-6

131-0951-00
131-0951-00
131-0951-00

317-0163-00
317-0163-00
317-0163-00
317-0163-00

*120-0689-00
* 120-0689-00

* 119-0233-00

Tolerance 20 % unless otherwise indicated .

*281-0720-01
*281-0720-01
* 281-0720-01
*281-0720-01
* 281-0720-01

Serial / Model No.

131-0938-00
131-0938-00

Eff

276-0528-00

Disc

Connectors

Receptacle, electrical , 50-2 male , snap -on
Receptacle, electrical , 50-2 male , snap -on
Receptacle, electrical , 50-2 male , snap -on

16kQ
16kQ
16kQ
16kQ

Transformers

HYBRID OSCILLATORAssembly

Toroid
Toroid

Inductor

Capacitors

Complete Assembly

1750pF
1750pF
1750pF
1750pF
1750pF

Connectors

Description

€ W
€8 W
€8 W
€8 W

Receptacle, electrical
Receptacle, electrical

Cer
Cer
Cer
Cer
Cer

Core, ferramic suppressor

250 V
250 V
250 V
250 V
250 V

5%
5%
5%
5%

+80 %-20 %
+80 %-20 %
+-80 %-20 %
+80 %-20%
+80 %-20 %

U

11U

U

U

U

U

U

U

U

U

U

U



€

€

€

€

n

€

n

€

€

€

7

1

Ckt. No.

CR112•
CR1134

L110•
L1114
L112•
L1134
L1154

Tolerance +20 % unless otherwise indicated .

C110*
C1134
C1144

Q1134
Q115•

VTO 695 MHz-1195MHz OSCILLATORAssembly

Serial / Model No.
Disc

R115•
R116*
R1174
R1184
R1194

Tektronix
Part No. Eff

T113•

* 155-0041-00

Capacitors

Complete Board

Semiconductor Device, Diodes

Resistors

Resistors are fixed , composition , 10% unless otherwise indicated .

R1104
R1114
R112•
R1134
R1144

Inductors

Transistors

Transformer

*Furnished as a unit with VTO 695 MHz- 1195MHz OSCILLATORAssembly.

Electrical Parts List- 1401

Description

7-7



Electrical Parts List- 1401

Ckt. No.

C101

CR105

Q106

Tolerance +20 % unless otherwise indicated .

R104
R105
R106
R108

C205
C208
C209
C212
C222

OSCILLATORCURRENTSOURCECircuit Board Assembly

C224
C226
C238
C240
C244

Tektronix
Part No.

C246
C247
C251
C253
C254

*670-0950-00

7-8

283-0059-00

* 152-0185-00

*151-0190-01

Resistors

Resistors are fixed , composition , 10% unless otherwise indicated .

315-0302-00
315-0102-00
315-0680-00
321-0239-00

* 670-0329-00

Tolerance 20 % unless otherwise indicated .

Serial / Model No.

283-0000-00
283-0004-00
283-0026-00
283-0003-00
281-0592-00

Eff

281-0076-00
281-0592-00
283-0003-00
283-0000-00
283-0003-00

283-0003-00
283-0003-00
283-0003-00
283-0003-00
283-0600-00

Disc

Complete Board

Capacitor

1€F

Semiconductor Device, Diodes

Silicon

Transistor

Silicon

3 •‚
I kQ
68 ‚
3.01 •‚

A2 IF Circuit Board Assembly

Capacitors

Complete Board

0.001 €F
0.02 €F
0.2 €F
0.01 €F
4.7pF

1.2-3.5pF, Var
4.7pF
0.01 €F
0.001 uF
0.01 €F

0.01€F
0.01 €F
0.01 €F
0.01 €F
43 pF

Description

NPN

Cer

ƒW
ƒW
„ W
„ W

Cer
Cer
Cer
Cer
Cer

Cer
Cer
Cer
Cer

Mica

25 V

Replaceable by 1N4152

Air
Cer
Cer
Cer
Cer

TO-106 Tek Spec

Prec

500 V
150V

25 V
150V
500 V

500 V
150V
500 V
150V

+80 %-20 %

150V
150V
150V
150V
500 V

5%
5%
5%
1%

…0.5 pF

+0.5pF

5%

1

U

U

U

J

J

U

C

=)

L

U

J

J

C



€

n

n

7

€

Ckt. No.

C256
C258
C259
C261
C264

C266
C267
C278
C280
C282

C284
C286
C291
C297
C299

C303
C305
C308
C313
C315

C318
C323
C325
C328
C333

C335
C338
C343
C345
C348

C353
C361
C363
C367
C373

C376

A

Tektronix
Part No.

281-0580-00
283-0003-00
283-0003-00
283-0003-00
283-0003-00

283-0003-00
283-0059-00
283-0003-00
281-0592-00
281-0604-00

281-0604-00
281-0592-00
283-0003-00
283-0059-00
283-0003-00

283-0000-00
281-0599-00
283-0000-00
283-0000-00
281-0599-00

283-0000-00
283-0000-00
281-0599-00
283-0000-00
283-0000-00

281-0599-00
283-0000-00
283-0000-00
281-0599-00
283-0000-00

283-0000-00
283-0059-00
283-0003-00
283-0003-00
283-0003-00

283-0059-00

A2 IF Circuit Board Assembly (cont )

Serial / Model No.
Eff Disc

Capacitors (cont )

470 pF
0.01•F
0.01•F
0.01•F
0.01•F

0.01 •F
1•F
0.01•F
4.7pF
2.2 pF

2.2 pF
4.7pF
0.01 •F
1•F
0.01•F

0.001 •F
1pF
0.001 •F
0.001 F
1 pF

0.001 •F
0.001 F
1pF
0.001 F
0.001 •F

1 pF
0.001 F
0.001 •F
1 pF
0.001 •F

0.001 •F
1•F
0.01 •F
0.01 •F
0.01 uF

1•F

Description

Cer
Cer
Cer
Cer
Cer

Cer
Cer
Cer
Cer
Cer

Cer
Cer
Cer
Cer
Cer

Cer
Cer
Cer
Cer
Cer

Cer
Cer
Cer
Cer
Cer

Cer
Cer
Cer
Cer
Cer

Cer
Cer
Cer
Cer
Cer

Electrical Parts List- 1401

Cer

500 V
150V
150V
150V
150V

150V
25 V

150V
500 V
500 V

500 V
500 V
150V
25 V

150V

500 V
200 V
500 V
500 V
200 V

500 V
500 V
200 V
500 V
500 V

200 V
500 V
500 V
200 V
500 V

500 V
25 V

150V
150V
150V

25 V

10%

+80 %-20%

+0.5 pF
+0.25 pF

+0.25 pF
+0.5 pF

+80 %-20%

+0.25 pF

+0.25 pF

+0.25 pF

+0.25 pF

+0.25 pF

+80 %-20 %

+80 %-20%
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Electrical Parts List- 1401

Ckt. No.

CR201
CR303
CR306
CR313
CR316

CR323
CR326
CR333
CR336
CR343

CR346
CR394
CR401
CR416
CR417

CR426
CR427
CR436
CR437
CR446

CR447
CR456
CR457
CR466
CR467

CR476
CR477

Q204
Q208
Q232
Q252
Q258

Q271
Q294
Q310
Q320
Q330

Q340
Q350
Q370

7-10

Tektronix
Part No.

* 152-0185-00
* 152-0322-00
* 152-0322-00
* 152-0322-00
*152-0322-00

* 152-0322-00
*152-0322-00
* 152-0322-00
* 152-0322-00
*152-0322-00

* 152-0322-00
* 152-0185-00
*152-0185-00
* 152-0185-00
* 152-0185-00

* 152-0185-00
* 152-0185-00
*152-0185-00
* 152-0185-00
*152-0185-00

* 152-0185-00
*152-0185-00
* 152-0185-00
*152-0185-00
* 152-0185-00

*152-0185-00
*152-0185-00

* 151-0190-01
151-1040-00

* 151-0190-01
* 151-0198-00
151-1040-00

* 151-0190-01
*151-0198-00
* 151-0277-00
*151-0277-00
*151-0277-00

* 151-0277-00
* 151-0277-00
*151-0198-00

A2 IF Circuit Board Assembly (cont )

Serial / Model No.
Eff Disc

Semiconductor .Device, Diodes

Silicon
Silicon
Silicon
Silicon
Silicon

Silicon
Silicon
Silicon
Silicon
Silicon

Silicon
Silicon
Silicon
Silicon
Silicon

Silicon
Silicon
Silicon
Silicon
Silicon

Silicon
Silicon
Silicon
Silicon
Silicon

Silicon
Silicon

Transistors

Silicon
Silicon
Silicon
Silicon
Silicon

Description

Silicon
Silicon
Silicon

Replaceable by 1N4152
Tek Spec
Tek Spec
Tek Spec
Tek Spec

NPN
NPN

Tek Spec
Tek Spec
Tek Spec
Tek Spec
Tek Spec

Tek Spec
Replaceable by 1N4152
Replaceable by 1N4152
Replaceable by 1N4152
Replaceable by 1N4152

Replaceable by 1N4152
Replaceable by 1N4152
Replaceable by 1N4152
Replaceable by 1N4152
Replaceable by 1N4152

Silicon NPN TO-106 Tek Spec
MOSFETN channel deflection mode , dual gate , 3N140
Silicon TO-106 Tek Spec
Silicon TO-92 Replaceable by MPS 918
MOSFETN channel deflection mode , dual gate , 3N140

Replaceable by 1N4152
Replaceable by 1N4152

Replaceable by 1N4152
Replaceable by 1N4152
Replaceable by 1N4152

Replaceable by 1N4152
Replaceable by 1N4152

NPN TO-106 Tek Spec
NPN TO-92 Replaceable by MPS 918
NPN TO-140 Low leakage Tek Spec
NPN TO-140 Low leakage Tek Spec
NPN TO-140 Low leakage Tek Spec

NPN TO- 140 Low leakage Tek Spec
NPN TO-140 Low leakage Tek Spec
NPN TO-92 Replaceable by MPS 918

(A)

U

||

U

U

U

C

C

U

U

U

U

11

11

U

11

c



€

€

€

C

€

€

€

€

€

€

Ckt . No.

R208
R209
R211
R212
R221

Resistors

Resistors are fixed , composition , • 10% unless otherwise indicated .

R201 315-0123-00
R202 315-0243-00
R203 315-0104-00
R205 315-0102-00

R204 315-0163-00

R231
R234
R236
R241
R247

R248
R251
R252
R253
R256

R258
R259
R261
R267
R271

R272
R274
R276
R291
R292

R296
R297
R299
R301
R304

R305
R306
R307
R308
R309

Tektronix
Part No. Eff

315-0331-00
315-0101-00
315-0912-00
315-0102-00
315-0510-00

315-0103-00
315-0103-00
315-0303-00
315-0510-00
315-0101-00

315-0472-00
315-0101-00
315-0124-00
315-0103-00
315-0103-00

315-0121-00
315-0101-00
315-0202-00
315-0101-00
315-0103-00

315-0333-00
315-0103-00
315-0223-00
315-0510-00
315-0123-00

A2 IF Circuit Board Assembly ( cont )

Serial / Model No.
Disc

315-0202-00
315-0331-00
315-0390-00
315-0510-00
321-0385-00

321-0249-00
321-0356-00
321-0385-00
315-0201-00
315-0123-00

12 ‚ƒ
24 ‚ƒ
100 ‚ƒ
1 ‚ƒ
16 ‚ƒ

330 ƒ
100 ƒ
9.1‚ƒ
1 ‚ƒ
51 ƒ

10 ‚ƒ
10 ‚ƒ
30 ‚ƒ
51 ƒ
100 ƒ

4.7‚ƒ
100 ƒ
120 ‚ƒ
30 ‚ƒ
10 ‚ƒ

120 ƒ
100 ƒ
2 ‚ƒ
100 ƒ
10‚ƒ

33 ‚ƒ
10 ‚ƒ
22 ‚ƒ
51 ƒ
12 ‚ƒ

2 ‚ƒ
330 ƒ
39 ƒ
51 ƒ
100‚ƒ

3.83 ‚ƒ
49.9 ‚ƒ
100 ‚ƒ
200 ƒ
12 ‚ƒ

Description

1% W
YaW
ya W
% W
YaW

" a W
1% W
% W
„ W

ya W

aW
YaW
% W
YAW
„ W

…W
„ W
YAW
VW
…W

aW
ya W
VW
ya W
JAW

JAW
ya W
ya W
…W

YaW

„ W
% W
1% W
YaW
18 W

% W
% W
g W

Electrical Parts List- 1401

YAW
ya W

Prec

Prec
Prec
Prec

LOL
5%
5%
5%
5%
5%
LO
LO

5%LO
LO5%
5%
5%
5%

LLOW

US

5%
5%
5%
5%
5%

5%LO
O
O
O

5%
5%
5%
5%

5%
†
†

‡
†
†

5%
5%
5%
5%

5%
5%

LALALOO

‰̂ˆ

5%
5%
5%

5%
LOLÔ5%

5%
5%
1%

1%
1%
1%
5%
5%
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Ckt . No.

R311
R312
R314
R315
R316

R317
R318
R319
R321
R322

R324
R325
R326
R327
R328

R329
R331
R332
R334
R335

R336
R337
R338
R339
R341

R342
R344
R345
R346

R347

R348
R349
R351
R352
R354

R361
R363
R367
R371
R373

7-12

Tektronix
Part No.

315-0152-00
321-0251-00
321-0385-00
321-0245-00
321-0356-00

321-0385-00
315-0201-00
315-0123-00
315-0152-00
321-0249-00

321-0385-00
321-0245-00
321-0356-00
321-0385-00
315-0201-00

315-0123-00
315-0152-00
321-0249-00
321-0385-00
321-0245-00

321-0356-00
321-0385-00
315-0201-00
315-0123-00
315-0152-00

321-0249-00
321-0385-00
321-0245-00
321-0356-00
321-0385-00

315-0201-00
315-0123-00
315-0751-00
321-0249-00
315-0103-00

307-0104-00
315-0100-00
315-0100-00
315-0510-00
315-0472-00

A2 IF Circuit Board Assembly (cont )

Serial / Model No.
Eff Disc

Resistors ( cont )

1.5€•
4.02€•
100 €•
3.48 €•
49.9 €•

100 €•
200 •
12 €•
1.5€•
3.83 €•

100 €•
3.48 €•
49.9 €•
100 €•
200 •

12 €•
1,5€•
3.83 €•
100 €•
3.48 €•

49.9€•
100 €•
200 •
12€•
1.5€•

3.83 €•
100 €•
3,48 €•
49.9€•
100 €•

200 •
12 €•
750 •
3.83 €•
10€•

3.3 •
10 •
10•
51 •
4.7 €•

Description

YaW
% W
% W
% W
1% W

% W
YaW
ya W
yaW
% W

% W
%W
% W
% W
ya W

AW
YaW
g W
ye W
% W

% W
% W
YaW
aW
AW

% W
ye W
% W
ye W
% W

1% W
AW
" W
a W
AW

1% W
yaW
ya W
AW
ya W

Prec
Prec
Prec
Prec

Prec

Prec

Prec
Prec
Prec
Prec

Prec
Prec
Prec

Prec
Prec

Prec
Prec
Prec
Prec
Prec

Prec

5%
1%
1%
1%
1%

1%
5%
5%
5%
1%

1%
1%
1%
1%
5%

5%
5%
1%
1%
1%

1%
1%
5%
5%
5%

155

1%
1%
1%
1%
1%

5%‚ƒ„

LOLA
5%
5%
1%
5%

5%1o
1o
1o

11o

5%o`
on

5%
5%
5%

…

U

C

C

L

CC

C

†

J

C

C

C

…

J



n

€

ccn

€

7

C

€

1

€

€

n

Ckt. No.

R376
R384
R385
R392
R393

R396
R403
R405
R410
R411

R412
R413
R415
R416
R417

R420
R421
R422
R423
R425

R426
R427
R430
R431
R432

R433
R435
R436
R437
R440

R441
R442
R443
R445
R446

R447
R450
R451
R452
R453

R455
R456
R457
R460
R461

A

Tektronix
Part No.

315-0101-00
315-0102-00
311-0607-00
315-0622-00
315-0302-00

315-0152-00
321-0318-00
311-0613-00
311-0607-00
321-0318-00

315-0153-00
321-0361-00
311-0613-00
321-0385-00
321-0251-00

311-0607-00
321-0318-00
315-0103-00
321-0356-00
311-0606-00

321-0385-00
321-0335-00
311-0607-00
321-0318-00
315-0303-00

321-0356-00
311-0606-00
321-0385-00
321-0349-00
311-0607-00

321-0318-00
315-0303-00
321-0339-00
311-0606-00
321-0385-00

321-0331-00
311-0607-00
321-0318-00
315-0623-00
321-0339-00

311-0606-00
321-0385-00
321-0289-00
311-0607-00
321-0318-00

A2 IF Circuit Board Assembly (cont )

Serial / Model No.
Eff Disc

Resistors ( cont )

100 •
I kQ

10 ‚• , Var
6.2 ‚•
3 ‚•

1.5‚•
20 ‚•

100 ‚• , Var
10 kƒ , Var
20 kQ

15‚•
56.2 ‚•

100 ‚• , Var
100 kQ
4.02 ‚•

10 ‚• , Var
20 ‚•
10 ‚•
49.9 ‚•
500 ‚• , Var

100 ‚•
30.1‚•
10k2 , Var
20 ‚•
30 ‚•

49.9 ‚•
500 ‚• ,Var
100 ‚•
42.2 ‚•
10kn , Var

20 ‚•
30 ‚•
33.2 ‚•
500 k2 , Var
100 ‚•

27.4 ‚•
10 ‚• , Var
20 ‚•
62 ‚•
33.2 ‚•

500 ‚• , Var
100 ‚•
10kg
10 kƒ , Var
20 ‚•

Description

„ W
„ W

„ W
„ W

„ W
…8W

…8W

„ W

…8W

…W

…8W

…W
„ W

…8W

…W
…W

…W
„ W

…8W

…W

…8W

…8W
…W
…W

…W

…8W

…W
…W

…8W

Electrical Parts List- 1401

…W

…8W

…W

Prec

Prec

Prec

Prec
Prec

Prec

Prec

Prec
Prec

Prec

Prec

Prec
Prec

Prec

Prec

Prec

Prec

Prec

Prec

Prec
Prec

Prec

5%
5%

5%
5%

5%
1%

1%

5%
1%

1%
1%

1%
5%
1%

1%
1%

1%
5%10

1%

1%
1%

1%
5%
1%

1%

1%

1%
5%
1%

200
1%
1%

1%
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Ckt. No.

R462
R463
R465
R466
R467

R470
R471
R472
R473
R475

R476
R477

T208
T210
T222
T224
T226

T228
T240
T248
T252
T258

T268
T280
T282
T284
T286

T288
T294
T370

U240

U260

7-14

Tektronix
Part No.

315-0623-00
321-0336-00
311-0613-00
321-0385-00
321-0260-00

311-0607-00
321-0318-00
315-0153-00
321-0318-00
311-0644-00

321-0385-00
321-0097-00

120-0661-00
120-0662-00
114-0297-00
114-0297-00
114-0297-00

114-0297-00
120-0661-00
120-0662-00
120-0663-00
120-0660-00

120-0659-00
114-0296-00
114-0296-00
114-0296-00
114-0296-00

114-0296-00
* 120-0688-00

120-0659-00

156-0069-00

156-0069-00

A2 IF Circuit Board Assembly (cont )

Serial / Model No.
Eff Disc

Resistors ( cont )

62 €•
30.9 €•
100 kn , Var
100 €•
4.99€•

10 €• , Var
20 €•
15€•
20 €•
20 €• , Var

100 €•
100 ‚2

Transformers

25 MHz
25 MHz

1.7 H
1.1 H
1. H

1.1H
25 MHz
25 MHz
30 MHz
5 MHz

5 MHz
1.5 H

1.5pH
1.5KH
1.5H

1.5H
6 turns , quadfilar
5 MHz

Integrated Circuits

Hi freq diff amp .

Hi freq diff amp.

Description

ƒW

„8 W

„ W

„8 W

„ W

ƒW
„ W

„ W

„8 W

Prec

Prec
Prec

Prec

Prec

Prec
Prec

(0.67 H nominal )
(4 H nominal )
Core not replaceable
Core not replaceable
Core not replaceable

Core not replaceable
(0.67H nominal )
(4 H nominal )
(0.65H nominal )
(16…H nominal )

(5 …Hnominal )
Core not replaceable
Core not replaceable
Core not replaceable
Core not replaceable

Core not replaceable

(5 …Hnominal )

Replaceable by Motorola
MC1550G

Replaceable by Motorola
MC1550G

5%
1%

1%
1%

1%
5%
1%

1%
1%

(A)

U

11

U

U

J

=

U

U

U

J

U

J11

J

=

U

†

U

U

U



€

•

1

n

•

1

1

•

1

•

•

Ckt . No.

C52
C53
C59
C62
C66

C82

Tolerance +20 % unless otherwise indicated .

CR81
CR82

Q56
Q62
Q76
Q84

R51
R52
R53
R55
R56

R57
R59
R61
R62
R64

A3 VERTICALDISPLAYSWITCH Circuit Board Assembly

Tektronix
Part No. Eff

* 670-0327-00

R66
R71
R72
R73
R74

283-0003-00
283-0003-00
283-0000-00
283-0003-00
283-0000-00

283-0060-00

*152-0322-00
*152-0322-00

* 151-0198-00
151-0188-00

* 151-0190-01
* 151-0190-01

Serial / Model No.

315-0302-00
315-0102-00
315-0101-00
315-0102-00
315-0472-00

315-0103-00
315-0334-00
315-0102-00
321-0285-00
321-0281-00

Disc

Resistors

Resistors are fixed , composition , 10% unless otherwise indicated .

315-0100-00
315-0510-00
315-0101-00
311-0633-00
315-0302-00

Complete Board

Capacitors

0.01 ‚F
0.01‚F
0.001 ‚F
0.01 ‚F
0.001 uF

100 pF

Semiconductor Device, Diodes

Silicon
Silicon

Transistors

Silicon
Silicon
Silicon
Silicon

1022
51 ƒ
100 ƒ
5 kn , Var
3 „ƒ

3 „ƒ
1 „ƒ
100 ƒ
1 „ƒ
4.7 „ƒ

10 „ƒ
330 „ƒ
1 „ƒ
9.09 „ƒ
8.25 „ƒ

Description

Cer
Cer
Cer
Cer
Cer

Cer

…W
…W
…W

…W

Electrical Parts List- 1401

…W
…W
…W
…W
†W

…W
…W
† W
† W

†8 W

150V
150V
500 V
150V
500 V

NPN TO-92 Replaceable by MPS 918
TO-92 2N3906PNP

NPN TO-106 Tek Spec
NPN TO- 106 Tek Spec

200 V

Tek Spec
Tek Spec

5%

Prec
Prec

5%
5%
5%

5%

40
40
40
40
40

5%
5%
5%
5%
5%

5%
5%
5%

‡
‡
‡)

1%
1%
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Electrical Parts List- 1401

Ckt . No.

R76
R78
R79
R82
R84

R86
R87

S505

C501
C502
C507
C516
C520

C521
C523
C525
C529
C554

C558
C574
C576
C599
C804

C808
C821
C827
C829
C833

C836
C850

A3 VERTICALDISPLAYSWITCH Circuit Board Assembly (cont )

Tektronix
Part No.

7-16

321-0289-00
321-0253-00
321-0222-00
315-0104-00
315-0103-00

315-0102-00
321-0285-00

Tolerance 20 % unless otherwise indicated .

Wired or Unwired

*670-0327-00

*670-0333-00

285-0629-00
283-0000-00
283-0000-00
283-0000-00
285-0809-00

281-0513-00
283-0026-00
283-0003-00
283-0026-00
281-0513-00

281-0513-00
281-0513-00
283-0026-00
283-0000-00
281-0513-00

281-0513-00
283-0003-00
283-0190-00
281-0547-00
283-0047-00

Serial / Model No.

283-0003-00
281-0513-00

Eff

See Mechanical Parts List for replacement parts .

Disc

Resistors ( cont )

Switch

10kq
4.22 €•
2 €•
100 €•
10 €•

1 €•
9.09 €•

A4 SWEEP Circuit Board Assembly

Pushbutton

Capacitors

Complete Board

0.047 F
0.001 F
0.001 F
0.001 F
1‚F

27 pF
0.2 F
0.01/ F
0.2 ƒF
27 pF

27pF
27 pF
0.2 / F
0.001 F
27pF

27 pF
0.01 F
0.47 .F
2.7pF
270 pF

0.01 F
27 pF

Description

„8 W
„8 W
„ W
…W
…W

„ W

„8 W

PTM
Cer
Cer
Cer

PTM

Cer
Cer
Cer
Cer
Cer

Cer
Cer
Cer
Cer
Cer

Cer
Cer
Cer
Cer
Cer

Cer
Cer

Prec
Prec
Prec

Prec

VERTICALDISPLAY

100V
500 V
500 V
500 V

50 V

500 V
25 V

150V
25 V

500 V

500 V
500 V

25 V
500 V
500 V

500 V
150V
50 V

500 V
500 V

150V
500 V

1%
1%
1%
5%
5%

5%
1%

10%

5%
10%
5%

J

=

U

U

U

U

U

U



n

A

€

€

A

€

n

1

n

n

n

€

C

C

C

C

C

Ckt. No.

CR511
CR512
CR514
CR542
CR594

CR597
CR826
CR832

L858

Q514
Q532
Q536
Q540
Q820

Q822
Q826
Q830

R15
R16
R501
R502
R503

R506
R507
R508
R509
R511

Tektronix
Part No.

R512
R513
R516
R517
R523

* 152-0185-00
* 152-0185-00

152-0402-00
* 152-0185-00
* 152-0185-00

* 152-0185-00
* 152-0185-00
*152-0185-00

108-0324-00

*151-0190-01
151-0188-00

* 151-0190-01
* 151-0190-01
* 151-0190-01

* 151-0190-01
* 151-0228-00
*151-0190-01

315-0102-00
315-0471-00
315-0332-00
315-0102-00
315-0102-00

315-0332-00
315-0332-00
315-0203-00
315-0102-00
307-0111-00

A4 SWEEP Circuit Board Assembly (cont )

"Furnished as a unit with $ 15.

Serial / Model No.
Eff Disc

Semiconductor Device, Diodes

Inductor

Silicon
Silicon
Tunnel
Silicon
Silicon

Resistors

Resistors are fixed , composition , • 10% unless otherwise indicated .

* 311-1054-01
321-0285-00
315-0103-00
315-0103-00
315-0103-00

Silicon
Silicon
Silicon

10 mH

Transistors

Silicon
Silicon
Silicon
Silicon
Silicon

Silicon
Silicon
Silicon

10 k‚ , Var
9.09 ƒ„
10kQ
10kg
10kQ

1kQ
470 „
3.3 ƒ„
1kQ
1 ƒ„

3.3 ƒ„
3.3 ƒ„
20 ƒ„
1 ƒ„
3.6 22

Description

…8W
†W

Electrical Parts List - 1401

…W
† W

NPN TO-106 Tek Spec
PNP TO-92 2N3906

NPN TO-106 Tek Spec
NPN TO-106 Tek Spec
NPN TO-106 Tek Spec

† W
† W
†W
† W

14W

Replaceable by 1N4152
Replaceable by 1N4152
2 mA, 25 pF

NPN TO-106 Tek Spec
PNP TO-5 Tek Spec

NPN TO- 106 Tek Spec

† W

…W
† W
† W
† W

Replaceable by 1N4152
Replaceable by 1N4152

Replaceable by 1N4152
Replaceable by 1N4152
Replaceable by 1N4152

Prec 1%
5%
5%
5%

5%
5%
5%
5%
5%

5%
5%
5%
5%
5%
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Electrical Parts List- 1401

Ckt. No.

R524
R525
R526
R527
R529

R531
R532
R533
R536
R540

R541
R542
R544
R546
R547

R548A
R548B
R548C
R548D
R548E

R548F
R548G
R548H
R5481
R5481

R548K
R549
R550
R551
R553

R554
R555
R556
R558
R559

R561
R562
R563
R564
R571

R573
R574
R575
R576
R577

7-18

Tektronix
Part No.

315-0203-00
315-0203-00
315-0202-00
315-0103-00
315-0241-00

321-0318-00
321-0210-00
315-0105-00
321-0377-00
311-0613-00

315-0753-00
315-0473-00
321-0289-00
315-0101-00
321-0381-00

321-0262-00
321-0222-00
321-0176-00
321-0130-00
321-0099-00

321-0174-00
321-0130-00
321-0099-00
321-0069-00
321-0031-00

321-0001-00
321-0289-00
311-1035-00
315-0474-00
321-0385-00

321-0385-00
311-1035-00
321-0289-00
321-0318-00
315-0100-00

321-0365-00
321-0393-00
321-0365-00
321-0393-00
321-0173-00

321-0173-00
315-0512-00
311-1035-00
315-0101-00
315-0203-00

A4 SWEEP Circuit Board Assembly ( cont )

Serial / Model No.
Eff Disc

Resistors ( cont )

20 €•
20 €•
2 €•
10 €•
240 •

20 €•
1.5€•
1 ‚•
82.5 €•
100 €• , Var

75 €•
47 €•
10 €•
100 •
90.9€•

5.23€•
2 €•
665 •
221 •
105 •

634 •
221 •
105 •
51.1•
20.5 •

10•
10 €•
50 €• , Var
470 €•
100 €•

100 €•

50 €• , Var
10 €•
20 €•
10 •

61.9€•
121 €•
61.9€•
121 €•
619 •

619 •
5.1 €•
50 €• ,Var
100 •
20 €•

Description

% W
YaW
a W
JAW

W

1% W
y % W
VW
% W

"a W
" W

ya W
YaW
ya W

ye W
ya W
% W
ya W
% W

ye W
ye W
% W
1% W
ya W

% W
g W

PAW
y % W

% W

% W
% W
AW

1% W
% W
% W
% W
% W

% W
AW

AW
ƒ„ W

Prec
Prec

Prec

Prec

Prec

Prec
Prec
Prec
Prec
Prec

Prec
Prec
Prec
Prec
Prec

Prec
Prec

Prec

Prec

Prec
Prec

Prec
Prec
Prec
Prec
Prec

Prec

5%
5%
5%
5%
5%

…†…‡ˆˆ

1%
1%
5%
1%

5%
5%
1%
5%
1%

1%
1%
1%
1%
1%

1%
1%
1%
1%
1%

1%
1%

5%
1%

1%

1%
1%
5%

1%
1%
1%
1%
1%

1%
15

5%

LOLO
5%
5%

1

J

C

‰

Š

‹

Œ

U

U

U

‰



C

€

€

R

n

•

€

n

cc

C
n

c

CO7

Ckt . No.

R578
R579
R582
R583
R584

R58
R586
R591
R592
R593

R594
R596
R597
R599
R800

R801
R802
R806
R808
R818

R821
R822
R824
R826
R829

R830
R831
R832
R833
R836

R850
R851
R854
R856
R857
R859

$157
$5008
S5158

Tektronix
Part No.

311-0622-00
315-0151-00
321-0385-00
321-0289-00
321-0318-00

311-1035-00
321-0356-00
315-0102-00
315-0274-00
315-0134-00

315-0183-00
315-0134-00
315-0183-00
315-0362-00
311-0613-00

321-0414-00
321-0356-00
321-0260-00
321-0318-00
321-0289-00

315-0101-00
321-0399-00
321-0385-00
315-0272-00
321-0368-00

315-0202-00
315-0104-00
315-0392-00
315-0101-00
315-0101-00

311-0607-00
321-0318-00
321-0335-00
321-0277-00
321-0289-00
321-0289-00

Wired or Unwired

*670-0333-00
*670-0333-00

A4 SWEEP Circuit Board Assembly (cont )

Serial / Model No.
Eff

Furnished as a unit with R15.
See Mechanical Parts List for replacement parts .

Disc

Resistors ( cont )

Switches

100 ‚2, Var
150 ƒ
100 „ƒ
10„ƒ
20 „ƒ

50 „ƒ , Var
49.9 „ƒ
1 „ƒ
270 „ƒ
130 „ƒ

18 „ƒ
130 „ƒ
18 „ƒ
3.6 „ƒ
100 „ƒ , Var

200 „ƒ
49.9 „ƒ
4.99 „ƒ
20 „ƒ
10 „ƒ

100 ƒ
140 „ƒ
100 „ƒ
2.7 „ƒ
66.5 „ƒ

2 „ƒ
100 „ƒ
3.9 „ƒ
100 ƒ
100 ƒ

10 „ƒ , Var
20 „ƒ
30.1 „ƒ
7.5 „ƒ
10 „ƒ
10kQ

Cam
Cam

Description

14W
…W
…W

…8W

…8W
†W
† W
…W

…W
† W
† W
†W

…8W
…W
…W

…8W
…W

† W
…W
…W
…†W
…8W

†W
…†W
† W
† W
† W

…8W
…8W

Electrical Parts List- 1401

…8W
…W
…W

Prec
Prec
Prec

Prec

Prec
Prec
Prec
Prec
Prec

Prec
Prec

Prec

Prec
Prec
Prec
Prec
Prec

FREQSPAN MHz/ DIV
RESOLUTIONkHz

5%
1%
1%
1%

1%
5%
5%
5%

5%
5%
5%
5%

1%
1%
1%
1%
1%

5%
1%
1%
5%
1%

40
40
40
40
40

5%
5%
5%
5%
5%

1%
1%
1%
1%
1%
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Electrical Parts List- 1401

Ckt. No.

U500
U504
U520
U554
U574

U584
U590
U804
U850

C721
C722
C727
C731
C738

C739
C741
C742
C749
C752

C758
C759
C761
C762
C765

C772
C776
C778
C779
C782

C791
C792
C798
C799

Tektronix
Part No.

7-20

156-0018-00
156-0018-00

*155-0042-02
156-0105-00
156-0105-00

156-0067-00
156-0048-00
156-0105-00
156-0105-00

Tolerance +20 % unless otherwise indicated .

C701 290-0309-00
C704 283-0051-00
C709 283-0238-00
C713 283-0114-00
C715 283-0114-00

* 670-0328-00

290-0134-00
290-0134-00
283-0003-00
283-0059-00
283-0059-00

290-0167-00
290-0134-00
290-0134-00
283-0059-00
283-0111-00

283-0164-00
290-0167-00
290-0134-00
290-0134-00
283-0059-00

283-0059-00
283-0111-00
290-0134-00
290-0167-00
283-0059-00

A4 SWEEP Circuit Board Assembly (cont )

290-0305-00
290-0305-00

Serial / Model No.

283-0178-00
290-0327-00

Eff Disc

Integrated Circuits

A5 POWERREGULATORCircuit Board Assembly

Quad 2-input gate .
Quad 2-input gate .
Miller integrator
Op amp , linear .

Op amp , linear .

Op amp .
Linear

Op amp , linear .

Op amp , linear .

Complete Board

Capacitors

100€F
0.0033 €F
0.01 €F
0.0015 €F
0.0015 F

22 €F
22 €F
0.01€F
1€F
1 €F

10€F
22 €F
22 €F
1 •F
0.1 €F

2.2 €F
10 F
22 €F
22 €F
1€F

1€F
0.1€F
22 €F
10€F
1€F

Description

3€F
3 €F
0.1€F
0.56 €F

Replaceable by MOT MC817P
Replaceable by MOT MC817P

Replaceable by LM 301AN
Replaceable by LM 301AN

Replaceable by Fairchild A741C
Replaceable by RCA CA3046
Replaceable by LM 301AN
Replaceable by LM 301AN

Elect.
Cer
Cer
Cer
Cer

Elect.
Elect.

Cer
Cer
Cer

Elect.
Elect.
Elect.

Cer
Cer

Cer
Elect.
Elect .
Elect.

Cer

Cer
Cer

Elect.
Elect .

Cer

Elect.
Elect .

Cer
Elect.

25 V
100 V
50 V

200 V
200 V

15V
15V

150V
25 V
25 V

15V
15V
15V
25 V
50 V

25 V
15V
15V
15V
25 V

25 V
50 V
15V
15V
25 V

150V
150V
100V
100V

5%
10%
5%
5%

+80 %-20 %
+80 %-20%

+80 %-20 %

+80 %-20 %

+80 %-20%

+80 %-20 %

+80 %-20 %

U

U

11

11U

U

U

U

U

U

U

11

U

U

U

U

U



n

n

C

Cn

€

n

n

•

n

n

n

€

€

Ckt. No.

CR715
CR721
CR741
CR761
CR791

CR795
VR765
VR782

FL700

L721
1722
1741
L742
L761

L762
L778
L791
L792

Q708
Q710
Q712
Q714
Q716

Q718
Q724
Q726
Q728
Q730

Q746
Q748
Q750
Q762
Q764

A5 POWERREGULATORCircuit Board Assembly (cont )

Tektronix
Part No.

152-0008-00
152-0180-00
152-0180-00
152-0180-00

*152-0061-00

* 152-0185-00
152-0464-00
152-0464-00

119-0230-00

* 120-0382-00
*120-0382-00
* 120-0382-00
* 120-0382-00
* 120-0382-00

* 120-0382-00
* 108-0493-00
* 120-0382-00
* 120-0382-00

* 151-0190-01
* 151-0190-01
* 151-0190-01
*151-0190-01
151-0207-00

151-0231-00
151-1006-00
151-0232-00

* 151-0190-01
151-0164-00

151-0232-00
* 151-0190-01

151-0207-00
151-1004-00
151-0232-00

Serial / Model No.
Eff Disc

Semiconductor Device , Diodes

Filter

Germanium
Rectifier
Rectifier
Rectifier
Silicon

Silicon
Zener
Zener

Filter , crystal

Inductors

Toroid , 14 turns , single
Toroid , 14 turns , single
Toroid , 14 turns , single
Toroid , 14 turns , single
Toroid , 14 turns , single

Toroid , 14 turns , single
625 H
Toroid , 14 turns , single
Toroid , 14 turns , single

Transistors

Silicon
Silicon
Silicon
Silicon
Silicon

Silicon
Silicon
Silicon
Silicon
Silicon

Description

Silicon
Silicon
Silicon
Silicon
Silicon

Electrical Parts List- 1401

NPN
NPN
NPN
NPN
NPN

Fast switching UTR 1112
Fast switching UTR 1112
Fast switching UTR 1112
Tek Spec

FET
NPN

Replaceable by 1N4152
1N4570 6.4V, 5%
1N4570 6.4 V, 5%

TO- 106 Tek Spec
TO- 106 Tek Spec
TO-106 Tek Spec
TO-106 Tek Spec
TO-98 2N3415

NPN
FET

NPN
NPN TO-106 Tek Spec
PNP TO-5 2N5447

TO-5 2SC756-4
N Channel , junction type
TO-77 Dual

NPN TO-77 Dual
NPN TO-106 Tek Spec
NPN TO-98 2N3415

N Channel , junction type
TO-77 Dual
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Electrical Parts List - 1401

Ckt . No.

Q766
Q774
Q776
Q794
Q796

R704
R705
R706
R707
R708

R709
R710
R711
R712
R713

R714
R715
R716
R717
R718

R719
R724
R726
R727
R728

R731
R732
R746
R747
R748

R749
R751
R752
R764
R765

Resistors

Resistors are fixed , composition , €10% unless otherwise indicated .

321-0347-00
311-0633-00
321-0325-00
307-0103-00
315-0224-00

R766
R768
R769
R771
R773

A5 POWERREGULATORCircuit Board Assembly (cont )

7-22

Tektronix
Part No.

151-0232-00
151-0188-00
151-0207-00

*151-0228-00
*151-0228-00

315-0104-00
315-0223-00
315-0822-00
315-0222-00
315-0223-00

315-0222-00
315-0103-00
315-0100-00
315-0470-00
315-0101-00

307-0103-00
315-0822-00
315-0153-00
315-0103-00
315-0222-00

321-0356-00
321-0356-00
315-0472-00
315-0512-00
315-0512-00

315-0101-00
321-0246-00
321-0289-00
315-0473-00
321-0249-00

Serial / Model No.

315-0683-00
315-0473-00
315-0473-00
315-0101-00
315-0102-00

Eff Disc

Transistors (cont )

Silicon
Silicon
Silicon
Silicon
Silicon

40.2 •‚

5 •‚ , Var
23.7 •‚
2.7Q
220 •‚

100 •‚
22 •‚
8.2 •‚
2.2 •‚
22 •‚

2.2 •‚
10 •‚
10 ‚
47 ‚
100 ‚

2.7Q
8.2 •‚
15 •‚
10 •‚
2.2 •‚

49.9•‚
49.9 •‚
4.7 •‚
5.1•‚
5.1 •‚

100 22
3.57•‚
10•‚
47 •‚
3.83 •‚

68 •‚
47•‚
47kQ
100 ‚
1 •‚

Description

NPN TO-77 Dual
PNP

NPN
PNP
PNP

ƒ W

ƒ8 W
„ W
„ W

TO-92 2N3906
TO-98 2N3415
TO-5 Tek Spec
TO-5 Tek Spec

„ W
„ W
„ W
„ W
„ W

„ W
„ W
„ W
„ W
„ W

„ W
1W
„ W
„ W
„ W

ƒ8 W
ƒ W
„ W
„ W
„ W

ƒ W
ƒ8 W
ƒ W
„ W
ƒ W

„ W
„ W
„ W
„ W
„ W

Prec

Prec

Prec
Prec

Prec
Prec

Prec

1%

1%
5%
5%

40
40
40
40
40

5%
5%
5%
5%
5%

5%
5%
5%
5%
5%

5%
5%
5%
5%
5%

1%
1%
LO
LO
5%
5%
5%

5%
1%
1%
5%
1%

40
40
40
40
40

5%
5%
5%
5%
5%

U

U

U

U

U

U

U

U



€

7

€

1

•

€

‚

7

1

€

7

7

‚

Ckt. No.

R774
R775
R776
R777
R782

R792
R794
R795
R796

T700

BT611

C605
C623
C636

CR605
CR610A,B,C,D (4)
CR637
CR638
VR649

F601
F601

A

A5 POWERREGULATORCircuit Board Assembly (cont )

Tektronix
Part No.

315-0222-00
311-0609-00
321-0289-00
321-0314-00
315-0432-00

315-0474-00
315-0473-00
321-0397-00
321-0452-00

* 120-0687-00

* 016-0119-02

Tolerance 20 % unless otherwise indicated .

146-0011-01

290-0287-00
283-0003-01
290-0114-01

*152-0107-00
*152-0107-00
152-0008-00
152-0008-00
152-0166-00

Serial / Model No.

159-0080-00
159-0074-00

Eff Disc

Resistors ( cont )

2.2 ƒ„
2 k…, Var
10ƒ„
18.2 ƒ„
4.3 ƒ„

Battery

470ƒ„
47 ƒ„

Transformer

133 ƒ„
499 ƒ„

A6 POWERPACK

Fuses

Power

1.25V "C" Cell

Capacitors

Complete Power Pack

47†F
0.01 †F
47 †F

Semiconductor Device, Diodes

Silicon
Silicon
Germanium
Germanium
Zener

1/5A
1/10A

Description

‡ W

ˆ8 W
ˆ W
‡ W

‡ W
‡ W
ˆ W

ˆ8 W

Electrical Parts List- 1401

Elect.
Cer

Elect.

NI-CD

Prec
Prec

Prec
Prec

25 V
150V

6 V

Replaceable by 1N647
Replaceable by 1N647

1N753A 400 mW , 6.2 V, 5%

Slo-Blo 115V operation
Slo-Blo 230 V operation

5%

1%
1%
5%

5%
5%
1%
1%

7-23



Electrical Parts List- 1401

Ckt. No.

P601
J611
J612

L611A,B

Q617
Q620
Q621
Q634
Q636

R605
R615
R619
R620
R623

R630
R633
R635
R637
R638

R639
R641
R643
R644

SW612

T601

Tektronix
Part No.

7-24

131-0552-00
136-0139-00
136-0140-00

* 108-0488-00

151-0229-00
*151-0219-00

151-0224-00
*151-0219-00
*151-0219-00

315-0272-02
321-0445-00
315-0752-01
315-0102-01
315-0102-01

Resistors

Resistors are fixed , composition , € 10% unless otherwise indicated .

315-0472-01
308-0463-00
315-0100-01
315-0102-01
315-0471-02

315-0152-01
315-0272-02
321-0341-30
311-0635-00

Wired or Unwired

260-0902-00

* 120-0503-00

A6 POWERPACK (cont )

Serial / Model No.
Eff Disc

Connectors

Inductor

Motor Base
Socket, Banana Jack Assy
Socket, Banana Jack Assy

Transistors

Switch

150 KH

Silicon
Silicon
Silicon
Silicon
Silicon

4.7 •‚
0.3 ‚
1022
1 •‚
470 ‚

2.7 •‚
422 •‚
7.5 •‚
1kQ
1 •‚

1.5•‚
2.7 •‚
34.8 •‚
1 •‚ , Var

Slide

Transformer

Description

LV Power

NPN
PNP

NPN
PNP
PNP

ƒW
3 W
„ W
„ W
„ W

„ W

ƒ8 W
ƒ W
„ W
„ W

„ W
„ W

ƒ8 W

TO-66 2SD28

TO-18 Replaceable by 2N4250
TO-18 2N3692

TO-18 Replaceable by 2N4250
TO-18 Replaceable by 2N4250

ww

Prec

Prec

50505050

5%
1%
5%
5%
5%

50-50
40
40

5%
1%
5%
5%
5%

5%
5%
1%

EXT DC TRICKLECHG FULLCHG

U

U

U

U

U

U

U

U

U

U

U



�1�4�0�1

�S�E�C�T�I�O�N�8

�D�I�A�G�R�A�M�S�, �C�I�R�C�U�I�T�B�O�A�R�D�S�, �M�E�C�H�A�N�I�C�A�L�a�n�d

�R�E�P�A�C�K�A�G�I�N�G�P�A�R�T�S�I�L�L�U�S�T�R�A�T�I�O�N�S

�S�y�m�b�o�l�s�a�n�d �R�e�f�e�r�e�n�c�e�D�e�s�i�g�n�a�t�o�r�s

�E�l�e�c�t�r�i�c�a�l �c�o�m�p�o�n�e�n�t�s�s�h�o�w�n�o�n�t�h�e�d�i�a�g�r�a�m�s�a�r�e �i�n �t�h�e�f�o�l�l�o�w�i�n�g �u�n�i�t�s �u�n�l�e�s�s�n�o�t�e�d �o�t�h�e�r�w�i�s�e�:

�C�a�p�a�c�i�t�o�r�s�=

�R�e�s�i�s�t�o�r�s �=

�V�a�l�u�e�s�o�n�e�o�r �g�r�e�a�t�e�r �a�r�e �i�n �p�i�c�o�f�a�r�a�d�s �(�p�F�)�.

�V�a�l�u�e�s �l�e�s�s�t�h�a�n�o�n�e�a�r�e �i�n �m�i�c�r�o�f�a�r�a�d�s �(�u�F�)�.

�O�h�m�s�(�0�2�)

�S�y�m�b�o�l�s�u�s�e�d �o�n�t�h�e�d�i�a�g�r�a�m�s�a�r�e �b�a�s�e�d �o�n�U�S�A�S�t�a�n�d�a�r�d �Y�3�2�.�2 ��1�9�6�7�.

�L�o�g�i�c �s�y�m�b�o�l�o�g�y �i�s �b�a�s�e�d �o�n �M�I�L ��S�T�D ��8�0�6�B�i�n �t�e�r�m�s �o�f �p�o�s�i�t�i�v�e �l�o�g�i�c�. �L�o�g�i�c �s�y�m�b�o�l�s �d�e�p�i�c�t �t�h�e �l�o�g�i�c �f�u�n�c�t�i�o�n �p�e�r�f�o�r�m�e�d

�a�n�d �m�a�y�d�i�f�f�e�r �f�r�o�m�t�h�e �m�a�n�u�f�a�c�t�u�r�e�r ��s�d�a�t�a�.

�T�h�e�f�o�l�l�o�w�i�n�g�s�p�e�c�i�a�l �s�y�m�b�o�l�s�a�r�e �u�s�e�d �o�n�t�h�e�d�i�a�g�r�a�m�s�:

� 

�& �E�x�t�e�r�n�a�l �s�c�r�e�w�d�r�i�v�e�r �a�d�j�u�s�t�m�e�n�t
� 

� 
�E�x�t�e�r�n�a�l �c�o�n�t�r�o�l �o�r �c�o�n�n�e�c�t�o�r�.

� � � 

�C�l�o�c�k�w�i�s�e�c�o�n�t�r�o�l �r�o�t�a�t�i�o�n �i�n �d�i�r�e�c�t�i�o�n �o�f �a�r�r�o�w�.

�R�e�f�e�r �t�o�d�i�a�g�r�a�m�n�u�m�b�e�r �i�n�d�i�c�a�t�e�d �i�n �d�i�a�m�o�n�d�.

�C�o�n�n�e�c�t�i�o�n�s�o�l�d�e�r�e�d �t�o �c�i�r�c�u�i�t �b�o�a�r�d�.� 

� 

� 

�C�o�n�n�e�c�t�i�o�n �m�a�d�e�t�o �c�i�r�c�u�i�t �b�o�a�r�d�w�i�t�h �i�n�t�e�r�c�o�n�n�e�c�t�i�n�g �p�i�n�.

�B�l�u�e�t�i�n�t �e�n�c�l�o�s�e�s�c�o�m�p�o�n�e�n�t�s �l�o�c�a�t�e�d �o�n�c�i�r�c�u�i�t �b�o�a�r�d�.

�T�h�e�f�o�l�l�o�w�i�n�g �p�r�e�f�i�x �l�e�t�t�e�r�s �a�r�e �u�s�e�d �a�s �r�e�f�e�r�e�n�c�e�d�e�s�i�g�n�a�t�o�r�s �t�o �i�d�e�n�t�i�f�y �c�o�m�p�o�n�e�n�t�s�o�r �a�s�s�e�m�b�l�i�e�s�o�n�t�h�e�d�i�a�g�r�a�m�s�.

�A
�A�T
�C�R
�p�s
�F�L
�H

�m
�T�P
�U

�A�s�s�e�m�b�l�y�, �s�e�p�a�r�a�b�l�e�o�r �r�e�p�a�i�r�a�b�l�e �(�c�i�r�c�u�i�t �b�o�a�r�d�, �e�t�c�.�)

�A�t�t�e�n�u�a�t�o�r�, �f�i�x�e�d �o�r �v�a�r�i�a�b�l�e

�D�i�o�d�e�, �s�i�g�n�a�l �o�r �r�e�c�t�i�f�i�e�r
�I�n�d�i�c�a�t�i�n�g�d�e�v�i�c�e �(�l�a�m�p�)
�F�i�l�t�e�r
�H�e�a�t �d�i�s�s�i�p�a�t�i�n�g�d�e�v�i�c�e �(�h�e�a�t �s�i�n�k�, �h�e�a�t �r�a�d�i�a�t�o�r�, �e�t�c�.�)

�M�e�t�e�r
�T�e�s�t �p�o�i�n�t
�A�s�s�e�m�b�l�y�, �i�n�s�e�p�a�r�a�b�l�e �o�r �n�o�n ��r�e�p�a�i�r�a�b�l�e �(�i�n�t�e�g�r�a�t�e�d

�c�i�r�c�u�i�t�, �e�t�c�.�)
�C�r�y�s�t�a�l

� 



� 

�1�4�0�1

� 

�1�4�0�1�W�A�V�E�F�O�R�M�a�n�d�V�O�L�T�A�G�E�I�N�F�O�R�M�A�T�I�O�N

�W�a�v�e�f�o�r�m�s �s�h�o�w�n �o�n �t�h�e �d�i�a�g�r�a�m�s �a�r�e �p�h�o�t�o�g�r�a�p�h�s �t�a�k�e�n �w�i�t�h �a
�T�e�k�t�r�o�n�i�x �T�r�a�c�e �R�e�c�o�r�d�i�n�g �C�a�m�e�r�a �e�q�u�i�p�p�e�d �w�i�t�h �a �p�r�o�j�e�c�t�e�d �g�r�a�t�i�c�u�l�e�.
�V�o�l�t�a�g�e�s �w�e�r�e �t�a�k�e�n �w�i�t�h �a �n�o�n ��l�o�a�d�i�n�g �v�o�l�t�m�e�t�e�r�. �V�o�l�t�a�g�e�s �a�n�d �w�a�v�e�f�o�r�m�s
�(�s�h�o�w�n �i�n �b�l�u�e�) �a�r�e �n�o�t �a�b�s�o�l�u�t�e �a�n�d �c�a�n �v�a�r�y �b�e�t�w�e�e�n �i�n�s�t�r�u�m�e�n�t�s
�d�e�p�e�n�d�i�n�g �o�n �t�h�e �m�e�a�s�u�r�i�n�g �d�e�v�i�c�e �a�n�d �c�i�r�c�u�i�t �d�i�f�f�e�r�e�n�c�e�s �b�e�t�w�e�e�n
�i�n�s�t�r�u�m�e�n�t�s�.

�T�h�e �V�o�l�t�s�/�D�i�v �a�n�d�T�i�m�e�/�D�i�v �s�e�t�t�i�n�g�s �f�o�r �t�h�e�t�e�s�t �o�s�c�i�l�l�o�s�c�o�p�e�a�r�e �n�o�t�e�d�o�n
�e�a�c�h �w�a�v�e�f�o�r�m�p�h�o�t�o�g�r�a�p�h�. �C�o�m�p�a�r�i�s�o�n �o�f �t�h�e �w�a�v�e�f�o�r�m�s �m�u�s�t �b�e �t�a�k�e�n
�u�n�d�e�r �t�h�e�f�o�l�l�o�w�i�n�g�c�o�n�d�i�t�i�o�n�s�:

�D�i�a�g�r�a�m�s �1 �t�h�r�o�u�g�h�5

�1�4�0�1

�F�R�E�Q�S�P�A�N�M�H�z�/�D�I�V �S�E�A�R�C�H

�S�W�E�E�P�M�O�D�E �E�X�T�I�N

�S�W�E�E�P�R�A�T�E �M�i�d�r�a�n�g�e

�D�I�S�P�L�A�Y�M�O�D�E �L�I�N

�T�r�i�g�g�e�r �t�h�e �1�4�0�1 �a�n�d �t�h�e �t�e�s�t �o�s�c�i�l�l�o�s�c�o�p�e �w�i�t�h �5�0 �m�s �m�a�r�k�e�r�s �f�r�o�m�t�h�e
�t�i�m�e ��m�a�r�k �g�e�n�e�r�a�t�o�r�.

�D�i�a�g�r�a�m�6�(�P�o�w�e�r �R�e�g�u�l�a�t�o�r�)�.

�O�p�e�r�a�t�e �t�h�e �1�4�0�1 �o�n �b�a�t�t�e�r�y �p�o�w�e�r �o�n�l�y�. �T�r�i�g�g�e�r �t�h�e �t�e�s�t �o�s�c�i�l�l�o�s�c�o�p�e

�i�n�t�e�r�n�a�l�l�y �o�n�t�h�e�i�n�p�u�t �s�i�g�n�a�l�.

�D�i�a�g�r�a�m�7 �(�P�o�w�e�r �P�a�c�k�)

�R�e�m�o�v�e �t�h�e �p�o�w�e�r �p�a�c�k �f�r�o�m�t�h�e �i�n�s�t�r�u�m�e�n�t�, �c�o�n�n�e�c�t �i�t �t�o �t�h�e �A�C�l�i�n�e

�p�o�w�e�r �a�n�d�s�e�t �t�h�e�s�e�l�e�c�t�o�r �t�o �F�U�L�L�C�H�A�R�G�E�p�o�s�i�t�i�o�n�.

� 
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�S�W�E�E�P�V�O�L�T�A�G�E�S

�I�N�P�U�T�S�0�.
 � �3�0�d�B�m�M�A�X

� 

� 
�R�F �A�T�T�E�N

�a�B
� � � 

�t
�I
�I
�L� 

�R�F �A�T�T�E�N
�0 ��@�0 �d�B

� 

�(�R�F �C�A�S�T�I�N�G�)

� � 

� 

� � � 

� 

� � � � � � � � 
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� � � 

� �k�s�v�)�o�u�t
�o�r�E�X�T�I�N

�T�R�I�G�I�N�+�I�V�v �T�o�+�1�0�v

�1�4�0�1 �S�P�E�C�T�R�U�M�A�N�A�L�Y�Z�E�R�M�O�D�U�L�E

�E�X�T�I�N

�R�E�S�E�T �P�U�L�S�E

�
F
�
o
�
u

�_�_�_� � 

�|

�T�R�I�G �I�N �|

�F�R�E�E�R�U�N� �] ��o�=�»�o �

� 

� 
�T�R�G�G�E�N

�C�R�S�B�i�4�, �Q�S�i�4
� � 

� 

�G�A�T�E�G�E�N � �u�s�0�4�, �u�s�0�0
� � 

� 

� 

�S�A�W�T�O�O�T�H �G�E�N
�u�s�e�o�, �Q�s�3�6
�q�s�z�s�a�, �q�s�4�o
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�w�i�p�e �B�A�N�D �| �p�c �T�o �a�c �[ � � �+�1�0�V�v
�L�o�w�p�a�s�e �B�A�N�D�P�A�S�S �6�9�5 �m�H�z �2�N�D�M�I�X�E�R �(�a�m�r�t�e�n�y�e�m�e�k�) �C�c�o�N�v�E�R�T�E�R�A�n�D �r�e�c�u�¥�k�F�o�g
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�F�i�l�t�E�R �c�h�i�z�i�, �C�R�i�z�s �»�"�!

�

~

�r�i�c�r�e�r �r�i�c�r�e�r �c�R�i�G�? �g�e �P�R�E � �R�E�G�U�L�A�T�O�R �E�G�U�L�A �[ ��» ��1�0�v
�| �c�r�i�s�s�, �c�r�i�r�? �| �a �q�e�z�s�e �q�7�o�e � �q�7�1�8 �q�7�2�+�4 � �s�o�v

�| �I �|
�| �| �r�o�w�e�r �s�u�r�e�L�y

�| �| �f

�| �S�W�E�E�P�O�S�C �1
�| �G�9�5 � �1�1�9�8�M�H�z �L�o�c�a�b�s�t �|

�q�i�o�e�, �q�l�i�e�, �q�i�l�s �q�i�z�a�+
�| �C�R�I�I�3�, �C�R�i�1�4 �|

�L �J �w

�A

�

|

�a�e�s�o�c�u�z�i�o�n

�

|

�* �4 �§�M�H�z�. �I
�J�N�C �p�e�~�>�F�e�z�j�1 �1 �1�I �I �I

�1 �1 �I
�S�s�w�E�E�P�S�H�A�P�E�R �1 �1

�I�F�P �A�M�P �I �M�H�z�. �i�P �A�M�P �I�F �A�M�P �1�0�0�k�H�x�z �I�F �A�M�P
�8�0�4�C�e�e �2�5�M�H�z �B�A�N�D�P�A�S�S�| ��p�e�)
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�e�s�M�H�z

�

|

�{ ��> �( ��» �5�M�H�z�. �F�I�L�T�E�R �e�_ �i�t�e�r �t�n�g�. �§�M�H�z
�g�a�z�e�, �q�a�z�o �q�e�o�s �F�I�L�T�E�R �u�2�4�0 �u�2�6�0 �a�2�9�4 �*�+ ��0 �| �F�I�L �a�s�7�0

�1�I�I�I
�_�L �1�L�2�2�2�2�2�d

�v�A�R
�G�A�I�N �G�A�I�N �S�O�M�H�z �G�A�I�N

�I �c�o�N�n�T�R�O�L �c�o�n�t�r�o�l �L�o�c�a�l �o�s�c �c�o�n�r�r�o�. �0
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FIGUREAND INDEX NUMBERS

Items in this section are referenced by figure and index numbers to the illustrations which
appear either on the back of the diagrams or on pullout pages immediately following the
diagrams of the instruction manual .

INDENTATIONSYSTEM

This mechanical parts list is indented to indicated item relationships . Following is an
example of the indentation system used in the Description column .

Assembly and / or Component
Detail Part of Assembly and / or Component
mounting hardware for Detail Part

Parts of Detail Part
mounting hardware for Parts of Detail Part

mounting hardware for Assembly and / or Component

Mounting hardware always appears in the same indentation as the item it mounts ,
while the detail parts are indented to the right . Indented items are part of , and included
with , the next higher indentation .

Mounting hardware must be purchased separately , unless otherwise specified .

PARTS ORDERINGINFORMATION

Replacement parts are available from or through your local Tektronix , Inc. Field Office
or representative .

Changes to Tektronix instruments are sometimes made to accommodate improved
components as they become available , and to give you the benefit of the latest circuit
improvements developed in our engineering department . It is therefore important , when
ordering parts , to include the following information in your order : Part number , instru
ment type or number , serial or model number , and modification number if applicable .

If a part you have ordered has been replaced with a new or improved part , your
local Tektronix , Inc. Field Office or representative will contact you concerning any change
in part number .

Change information , if any, is located at the rear of this manual .

ABBREVIATIONSAND SYMBOLS

For an explanation of the abbreviations and symbols used in this section , please refer
to the page immediately preceding the Electrical Parts List in this instruction manual .
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REPACKAGINGPARTS ILLUSTRATIONS

Title

Figure 1 Exploded

Figure 2 RF Module Assembly & Cabinet

Figure 3 Standard Accessories & Repackaging

Location (reverse side of)

Sweep Shaper Diagram

Power Regulator Diagram

Power Pack Diagram
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Fig. &
Index Tektronix
No. Part No.

1-1 366-1269-00
-2 366-1234-00
-3 366-1146-00

213-0153-00
-4 366-1001-00

213-0153-00
-5 366-1168-00

-6

-7
-8

213-0153-00
366-1258-00

213-0153-00
331-0267-00

-10 366-0494-00
-9

-12

213-0153-00
200-1011-02
366-1150-00

213-0153-00
-11 366-0379-00

-13

213-0153-00

210-0413-00
210-0021-00

-14 220-0459-00
210-0047-00-15

-16 201-0015-00

SECTION9

MECHANICALPARTSLIST

Serial / Model No.
DiscEff

FIGURE 1 EXPLODED

t

Y

1
1
1

1
1

2
1

1
1

1 2

1
1

3 4 5

1
1

Description

SHELL, knob- 1-500
SHELL, knob , 6 rib - FINE
KNOB, gray IF GAIN

knob includes :
SETSCREW, 5-40 x 0.125 inch , HSS

KNOB, gray- RF ATTEN dB
knob includes :
SETSCREW, 5-40 x 0.125 inch , HSS

KNOB, red --VAR ( CAL IN)
knob includes :
SETSCREW, 5-40 x 0.125 inch , HSS

KNOB, gray- MHz/ DIV
knob includes :

2
1
1 KNOB, charcoal- FREQSPAN

knob includes :

SETSCREW, 5-40 x 0.125 inch , HSS
CAP, knob

2 SETSCREW, 5-40 x 0.125 inch , HSS
1 DIAL, knob
1 KNOB, gray- RATE

knob includes :
SETSCREW, 5-40 x 0.125 inch , HSS

KNOB, gray- MODE
knob includes :
SETSCREW, 5-40 • 0.125 inch , HSS

RESISTOR, variable
mounting hardware : (not included w / resistor )

1 NUT, hex., 0.375-32 x 0.50 inch
1 WASHER, lock , internal , 0.48 inch ID
1 NUT, dodecagon , 0.875-32 x 1 inch
1 WASHER, lock , internal , 0.88 ID x 1.11inches OD
1. CUP, component mounting

1401

9-1



Mechanical Parts List- 1401

Fig . &
Index Tektronix
No. Tektronix

-17

-18 210-0413-00
-19 210-0255-00
-20 220-0459-00
-21 210-0047-00
-22 201-0016-00

-23

-24 210-0583-00
-25 210-0940-00

-26

-27 352-0243-00

175-1162-00

131-0888-00
-28 131-0818-00
-29 333-1323-00
-30 260-1139-00

213-0020-00

-31 260-1116-00

-32 211-0069-00
-33 210-0259-00

-34 214-0992-00
-35 260-0903-00

9-2

-36 210-0586-00
-37 131-0809-00
-38 210-0201-00
-39 211-0005-00
-40 386-1768-00

FIGURE 1 EXPLODED ( cont )

Serial / Model No.
DiscEff LA

t

Y

1

1

RESISTOR, variable

mounting hardware : (not included w / resistor )
1 NUT, hex., 0.375-32 x 0.50 inch
1 LUG, solder , 0.375 inch , SE
1 NUT, dodecagon , 0.875-32 x 1 inch
1 WASHER, lock , internal , 0.88 ID x 1.11inches OD
1 CUP, component mounting

1
1

1 2 3 4 5
Description

RESISTOR, variable
mounting hardware : ( not included w / resistor )
NUT, hex., 0.25-32 x 0.312 inch
WASHER, flat , 0.25 ID x 0.375 inch OD

1 METER BATTERYCHARGELEVEL

1
mounting hardware : (not included w / meter )
HOLDER, indicator , plastic

1 CABLEASSEMBLY, special purpose , 5.50 inches
cable assembly includes :

1 CONNECTOR, plug , male
1 CONNECTOR, receptacle , female , BNC, w / hardware

PANEL, front1
1 SWITCH, rotary , 3 position - MODE

-

mounting hardware : ( not included w / switch )
1 SETSCREW, 6-32 x 0.125 inch HSS ( not shown )

1 SWITCH, slide- VIDEO FILTER
mounting hardware : (not included w / switch )

2 SCREW, 2-56 x 0.125 inch , PHS
1 LUG, solder , SE # 2

1 INDICATORASSEMBLY
1 SWITCH, slide- POWER

mounting hardware : (not included w / switch )
1 NUT, keps, 4-40 € 0.25 inch
1 TERMINAL, stud
1 LUG, solder , SE #4
2
1 PLATE, mounting

SCREW, 4-40 x 0.125 inch , PHS
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Fig. &
Index Tektronix
No. Part No.

-41 119-0231-00

-42 210-0590-00
-43 210-0978-00

-44

-45

213-0022-00

384-1023-00

-46 220-0483-00

-47 386-1772-00
-48 407-0768-01

-49 213-0007-00
-50 355-0154-00
-51 211-0504-00

131-0955-00-52
-53 200-0103-00
-54 129-0077-00

-57

-55 210-0455-00
-56 210-0046-00

352-0266-00

-58 211-0112-00
-59 210-0936-00
-60 210-0001-00
-61 210-0405-00

-62 334-1547-00
-63 670-0364-00

388-1704-00
-64 136-0261-00
-65 670-0327-00

-66 136-0350-00
-67 131-0608-00
-68 129-0106-00

-69 211-0008-00
-70 211-0079-00
-71 352-0195-00

Serial / Model
Eff

FIGURE 1 EXPLODED ( cont )

No.
Disc Y

1

1
3

1

2

1

1

mag

1
1

1

1 SUBPANEL, front
1 BRACKET, connector

mounting hardware : (not included w / bracket )

1

1 2 3 4 5

1 SETSCREW, 10-32 ‚ 0.25 inch , HSS
1
2

1
2

Description

1
3
1

Mechanical Parts List- 1401

ATTENUATOR, variable - RF

mounting hardware : (not included w / attenuator )
NUT, hex.,0.375-32 x 0.438 inch
WASHER, flat , 0.375 ID x 0.50 inch OD

1 CONNECTOR, receptacle , female BNC, w/ hardware
1 CAP, binding post
1 POST, binding

4
19
1

RESISTOR, variable
mounting hardware : (not included w / resistor )
SETSCREW, 4-40 x 0.25 inch , HSS (not shown)

SHAFT, extension 3 inches long
mounting hardware : (not included w / shaft )
NUT, push -on , 0.394 ODx 0.079 inch h

STUD, retaining
SCREW, 6-32 x 0.25 inch , PHS

1
1 WASHER, lock , internal , # 2
1. NUT, hex., 2-56 x 0.188 inch

mounting hardware : (not included w / post )
NUT, hex., 0.25-28 x 0.375 inch
WASHER, lock , internal , 0.261 ID x 0.40 inch OD

HOLDER, fuse
mounting hardware : (not included w / holder )
SCREW, 2-56 x 0.375 inch , 100ƒ csk , FHS
WASHER, fiber , 0.14 ID x 0.375 inch OD

PLATE, identification
CIRCUITBOARD ASSEMBLY VARIABLERESISTORSOCKET

each circuit board assembly includes :
CIRCUITBOARD
SOCKET, connector pin , 0.145 inch long

CIRCUITBOARD ASSEMBLY- VERTICALDISPLAYA3
circuit board assembly includes :
SOCKET, transistor , 3 pin , low profile
TERMINAL, pin , 0.365 inch long
POST, 4-40 x 0.125 inch long

mounting hardware : (not included w / circuit board assembly)
1 SCREW, 4-40 x 0.25 inch , PHS
2 SCREW, 2-56 x 0.188 inch , PHS
1 HOLDER, 3 button push swich

9-3



Mechanical Parts List- 1401

Fig. &
Index Part No.

No. Part No.

-72 670-0329-00

388-1621-00
-73 131-0608-00
-74 136-0241-00
-75 136-0219-00
-76 136-0220-00

211-0155-00
361-0346-00
361-0301-00

-77
78
79
80

-81 213-0007-00
-82 355-0154-00
-83 211-0504-00

-84 670-0328-00

388-1620-00
-85 337-1390-00
-86 337-1391-00
-87 131-0158-00
-88 136-0366-00
-89 136-0350-00
-90 136-0365-00
-91 210-0259-00

211-0022-00
-92 210-0405-00

-93 131-0608-00
-94 136-0263-03
-95 214-0757-00

214-1519-00-96
-97 337-1389-00
-98 348-0102-00
-99 211-0155-00
-100 361-0346-00
-101 361-0301-00
-102 131-0707-00

131-0708-00
-103 352-0169-00
-104 670-0333-00

388-1625-00
-105 136-0269-00
-106 136-0241-00
-107 131-0608-00

9-4

FIGURE 1 EXPLODED ( cont )

Serial / Model No.
DiscEff

t

Y

1

1
45
2
7
6
6
6
6
1

2
2
2

1

1
1
1
7

4332

13

1
1

20
20
1
1
1
ft

4

452

4

1 2 3 4 5

5

Description

CIRCUITBOARD ASSEMBLY IF A2
circuit board assembly includes :
CIRCUITBOARD

TERMINAL, pin , 0.365 inch long.
SOCKET, integrated circuit , 10 pin
SOCKET, transistor , 4 pin , square
SOCKET, transistor , 3 pin , square
SCREW, relieved shank , 4-40 x 0.375 inch
SPACER, guide - post
SPACER, sleeve

RF MODULEASSEMBLYA1 (see figure 2)
mounting hardware : (not included w / RF module assembly )
SETSCREW, 10-32 x 0.25 inch , HSS
STUD, retaining
SCREW, 6-32 x 0.25 inch , PHS

CIRCUITBOARD ASSEMBLY- POWERREGULATORA5

circuit board assembly includes :
CIRCUITBOARD
SHIELD, electrical , lower
SHIELD, electrical , wraparound

PAD, cushioning , 0.50 inch long
4 SCREW, relieved shank , 4-40 x 0.375 inch

TERMINAL, feed -thru , 0.571 inch long
SOCKET, transistor , 6 pin , low profile
SOCKET, transistor , 3 pin , low profile
SOCKET, transistor , 3 pin , low profile , round
LUG, solder , SE # 2
mounting hardware for each : (not included w/ lug )
SCREW, 2-56 x 0.188 inch , PHS (not shown )
NUT, hex., 2-56 x 0.188 inch

TERMINAL, pin , 0.365 inch long
SOCKET, pin terminal
HEATSINK, transistor , w / hardware
HEAT SINK, transistor
SHIELD, electrical , upper

SPACER, guide -post
SPACER, sleeve
CONNECTOR, terminal
CONNECTOR, terminal2

1
1 CIRCUITBOARD ASSEMBLY SWEEPA4

circuit board assembly includes :
CIRCUITBOARD

HOLDER, terminal connector , 2 wire (black )

1
3 SOCKET, integrated circuit , 14 pin
1 SOCKET, integrated circuit , 10 pin

45 TERMINAL, pin , 0.365 inch long

U
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U
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Fig. &
Index Tektronix
No. Part No.

-108 214-0579-00
-109 136-0350-00
-110 136-0399-00
-111384-1021-00
-112 354-0219-00
-113 200-1107-00

-114 211-0022-00
-115 210-0001-00
-116 210-0405-00

-117401-0054-00

-118 211-0116-00
-119 211-0148-01
-120 210-1002-00
-121 210-0406-00

-122 131-0604-00
-123 214-1127-00
-124 214-1139-00•

214-1139-02•
214-1139-03•

-125 105-0181-00
-126 401-0082-01

211-0116-00
211-0148-01
210-1002-00
210-0406-00

-127 384-0765-00
-128 384-0766-00
-129 105-0179-00
-130 401-0065-00

211-0116-00
211-0148-01
210-1002-00
210-0406-00

213-0048-00
-131 354-0390-00
-132 376-0039-00

213-0075-00

Serial / Model
Eff

FIGURE 1 EXPLODED ( cont )

No.
Disc Y

5
8

40
1
1
1

3
3
3

1

1
1
1
2

1
1

1
1
1
2

1
1
1
2

1

1
1
1

2 3 4 5

2

31 CONTACT, electrical , spring
2

Description

PIN, test point
SOCKET, transistor , 3 pin , low profile
SOCKET, integrated circuit , 8 sockets per IC
SHAFT, extension , 6.795 inches long
RING, retaining
COVER, cam switch
mounting hardware : (not included w / cover)
SCREW, 2-56 x 0.188 inch , PHS
WASHER, lock , internal , # 2
NUT, hex., 2-56 x 0.188 inch

Mechanical Parts List- 1401

BEARING, front
mounting hardware : (not included w / bearing )
SCREW, sems , 4-40 x 0.312 inch , PHB
SCREW, 4-40 x 0.312 inch , PHB
WASHER, flat , 0.125 ID x 0.25 inch OD
NUT, hex., 4-40 x 0.188 inch

1 SHAFT, cam switch , stationary
1
1
1

ROLLER, detent , 0.125 inch long
SPRING, flat , gold
SPRING, flat , green
SPRING, flat , red
DRUM, cam switch , resolution
BEARING, center , w / bushing
mounting hardware : (not included w / bearing )
SCREW, sems , 4-40 x 0.312 inch , PHB
SCREW, 4-40 x 0.312 inch , PHB
WASHER, flat , 0.125 ID x 0.25 inch OD
NUT, hex., 4-40 ‚ 0.188 inch

SHAFT, cam switch , dispersion drum
DRUM, cam switch , dispersion
BEARING, rear
mounting hardware : ( not included w / bearing )
SCREW, sems , 4-40 x 0.312 inch , PHB
SCREW, 4-40 x 0.312 inch , PHB
WASHER, flat , 0.125 ID x 0.25 inch OD
NUT, hex., 4-40 x 0.188 inch

•Replace only with the part bearing the same color as the original part in your instrument .

SETSCREW, 4-40 ‚ 0.125 inch , HSS
RING, retaining
COUPLING, shaft , 0.438 inch long

coupling includes :
SETSCREW, 4-40 ‚ 0.094 inch , HSS

9-5



Mechanical Parts List - 1401

Fig. &
Index Tektronix
No. Part No.

-133

-134 210-0583-00
-135 210-0223-01
-136 407-0803-00

-137 211-0116-00
-138 220-0455-00
-139 211-0008-00
-140 220-0589-00
-141 210-1096-00

-142 407-0769-00

-143 211-0008-00

-144 344-0176-00

-145 210-0586-00

-146 105-0062-02

-147 211-0140-00
-148 210-0907-00
-149 210-0948-00
-150 210-0994-00

-151 386-1769-00
-152 352-0135-00

-153 361-0007-00

-154 179-1550-00

-155 131-0371-00
-156 131-0707-00

131-0708-00
-157 131-0818-00
-158 352-0161-00
-159 352-0162-00
-160 352-0163-00
-161 352-0165-00
-162 352-0167-00
-163 352-0169-00

9-6

FIGURE 1 EXPLODED ( cont )

Serial / Model No.
DiscEff Y

1

1
1
1

2
117NN

2
2

1

1

BRACKET, latch
mounting hardware : (not included w / bracket )

3 SCREW, 4-40 x 0.25 inch , PHS

1 CLIP, ground

1
1

1

3

1 CATCH, friction , battery box

WUNANN

NOW

81

1 SCREW, shouldered , 4-40 x 0.775 inch
1 WASHER, retaining , 0.25 inch OD
1 WASHER, plastic , 0.166 ID x 0.216 inch OD
1 WASHER, flat , 0.125 ID x 0.25 inch OD

27
2

2 SPACER, plastic

2

1 2 3 4 5

4
2

RESISTOR, variable
mounting hardware : (not included w / resistor )
NUT, hex., 0.25-32 x 0.312 inch
LUG, solder , 0.25 inch OD, bent , SE

5

Description

BRACKET, component mounting
mounting hardware : (not included w / circuit board assembly )
SCREW, sems , 4-40 x 0.312 inch , PHB
NUT, block

3

SCREW, 4-40 x 0.25 inch , PHS
NUT, sleeve, 0.375-32 x 0.218 inch long
WASHER, key, 0.375 ID x 0.75 inch OD

11

mounting hardware : (not included w / clip )
NUT, keps , 4-40 € 0.25 inch

mounting hardware : (not included w / catch )

PANEL, rear
HOLDER, fuse , plastic
mounting hardware : ( not included w / holder )

WIRING HARNESS, main chassis
wiring harness includes :
CONNECTOR, terminal
CONNECTOR, terminal
CONNECTOR, terminal
CONNECTOR, receptacle , female , BNC, w / hardware
HOLDER, terminal connector , 3 wire (black )
HOLDER, terminal connector , 4 wire (black )
HOLDER, terminal connector , 5 wire (black )
HOLDER, terminal connector , 7 wire (black )
HOLDER, terminal connector , 9 wire (black )
HOLDER, terminal connector , 2 wire (black )

(
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U

U

U

U

U

U
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U
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Fig. &
Index Tektronix
No. Part No.

(A)

175-1161-00

-164 131-0375-00
-165 131-0977-00

175-1204-00

131-0375-00
131-0707-00
131-0708-00
352-0169-00
016-0119-02

-166 343-0148-00

-167 105-0063-00
-168 211-0025-00

-169 214-1013-01
-170 386-1328-00

-171 211-0008-00
-172 210-0201-00

-173 670-0577-00

388-0911-00
-174 136-0220-00
-175 214-0506-00
-176 214-0507-00

-177 210-0406-00
-178 210-0004-00
-179 343-0119-00
-180 210-0994-00
-181 214-1059-00

-183

179-1207-00

131-0371-00
-182 348-0055-00

348-0031-00

-184 211-0153-00
-185 210-0201-00
-186 210-0906-00
-187 210-0406-00

Serial / Model
Eff

FIGURE 1 EXPLODED ( cont }

No.
Disc y 1 2 3 4 5

1

1
1
1

1
1

2
1

1
1 CONNECTOR, terminal
1 CONNECTOR, terminal
1 HOLDER, terminal connector , 2 wire (black )
1 POWERPACK

power pack includes :
1 CLAMP, battery retaining

1
-
1
4
3
4

333wa
!

6

5 SCREW, 4-40 x 0.25 inch , PHS
1 LUG, solder , SE # 4

1
3
1

Description

CABLE, special purpose , 4.75 inces long
cable includes :

3
1
1
1

CONNECTOR, right angle , 50
CONNECTOR, plug , right angle , male

CABLE, special purpose , 2.50 inches long
cable includes :
CONNECTOR, right angle , 50

2132

Mechanical Parts List- 1401

2

3 WASHER, lock , internal , # 4

mounting hardware : (not included w / clamp )
STRIKE, post
SCREW, 4-40 x 0.375 inch

INSULATOR, plate , foam
PLATE, battery box
mounting hardware : (not included w / plate )

CIRCUITBOARD ASSEMBLY- BATTERYCHARGER
circuit board assembly includes :
CIRCUITBOARD
SOCKET, transistor , 3 pin , square
CONNECTOR, square pin
CONNECTOR, square pin , angled

mounting hardware : (not included w / circuit board assembly )
NUT, hex., 4-40 x 0.188 inch

1 WIRING HARNESS, battery
wiring harness includes :
CONNECTOR, terminal

GROMMET, plastic , 0.25 inch diameter
GROMMET, plastic , 0.094 inch diameter
TRANSFORMER

CLAMP, cable , 0.094 inch diameter
WASHER, flat , 0.125 ID ‚ 0.25 inch OD
INSULATOR

mounting hardware : (not included w / transformer )
SCREW, 4-40 x 1.932 inches , RHS
LUG, solder , SE # 4
WASHER, fiber , 0.125 ID x 0.203 inch OD
NUT, hex ., 4-40 x 0.188 inch

9-7



Mechanical Parts List- 1401

Fig. &
Index Tektronix
No. Part No.

-188 2145-0993-00
-189

-190 211-0510-00
-191 214-1025-00
-192 210-0811-00
-193 210-0802-00

210-0202-00
-194 210-0006-00
-195 210-0407-00

-196 260-0902-00

-197 211-0119-00

-198 136-0140-00

-199 210-0465-00
-200 210-0223-00

-201 136-0139-00

-202 210-0465-00
-203 210-0223-00

-204 352-0132-00

-205 213-0107-00

-206 131-0552-00

-207 211-0101-00

-208 200-0813-00
-209 386-1327-00

-210 211-0101-00

-211 343-0148-01

-212 105-0063-00
-213 211-0025-00

146-0012-01

-214 146-0011-01

9-8

FIGURE 1 EXPLODED ( cont )

Serial / Model No.
DiscEff

t

Y

1
1

212NIT
N2

1

2

1
1

1

1
1

1

1

1 SOCKET, banana jack , charcoal

1
1

1 2

6

3 4 5

1

HEAT SINK, transistor
TRANSISTOR

mounting hardware : (not included w / transistor )
SCREW, 6-32 x 0.375 inch , PHS
INSULATOR, mica

1
1
1

Description

WASHER, fiber , shouldered , # 6
WASHER, flat , 0.15 ID x 0.312 inch OD
LUG, solder , SE # 6

1 HOLDER, tip jack

WASHER, lock , internal , #6
NUT, hex., 6-32 x 0.25 inch

SWITCH, slide - EXT DC/ TRICKLECHG/ FULL CHG

mounting hardware : (not included w / switch )
SCREW, 4-40 x 0.25 inch , 100€ csk , FHS

mounting hardware : ( not included w / socket )
NUT, hex., 0.25-32 x 0.375 inch
LUG, solder , 0.25 ID x 0.438 inch OD, SE

SOCKET, banana jack , red.
mounting hardware : (not included w / socket )
NUT, hex ., 0.25-32 x 0.375 inch
LUG, solder , 0.25 ID x 0.438 inch OD, SE

2 SCREW, 4-40 x 0.25 inch , 100€ csk , FHS

mounting hardware : .(not included w / holder )
SCREW, thread forming , 4-40 x 0.25 inch , 100€ csk , FHS

CONNECTOR, w / fuse holder
mounting hardware : (not included w/ connector )

COVER, fuse
PLATE, battery box , outside

CLAMP, battery retaining
mounting hardware : (not included w / clamp )
STRIKE, post
SCREW, 4-40 x 0.375 inch , 100€ csk , FHS
BATTERYSET
battery set includes :

6 BATTERY, Ni Cd , 1.25V, solder lug type.

mounting hardware : (not included w / plate )
SCREW, 4-40 x 0.25 inch , 100€ csk , FHS

U

U

U

U

U

U

U

U

J11

U

C

U

U

U

U

U



n

n

n

n

n

A

R

n

n

R

n

n

n

€

7

Fig. &
Index Tektronix
No. Part No.

2

-1
•‚•ƒ„

441-0934-00
-2 351-0253-00
-3 670-0331-00

119-0240-00

388-1623-00
-4 131-0938-00
-5 670-0330-00

388-1622-00
-6 136-0252-00
-7 131-0938-00
-8

-9 210-0562-00
-10 210-0046-00
-11 441-0936-00

-12 211-0183-00

-13

-16
-17

670-0332-00

388-1624-00
-14 131-0938-00
-15 670-0334-00

388-1626-00
131-0951-00

-18 219-0562-00
-19 210-0046-00
-20
-21
-22 131-0372-00
-23 210-0259-00

-24 211-0069-00

-25 441-0935-00

-26 211-0183-00

FIGURE2 RF MODULE ASSEMBLY & CABINET

Serial / Model No.
DiscEff Y

1

1
9
1

1
1
1

1
4
1
3

1
1
1

14

1

1
2
1

132
3
2

1
1
1
1
2
2

1

1

12

1 2 3 4 5

Mechanical Parts List- 1401

Description

RF MODULEASSEMBLYAI
RF module assembly includes :
CHASSIS-SHIELD, main
GUIDE-POST, lock , 0.623 inch long
CIRCUITBOARD ASSEMBLY- 695 MHz FILTER

circuit board assembly includes :
CIRCUITBOARD
CONNECTOR, receptacle , male , 50 , w / hardware

CIRCUITBOARD ASEMBLY- SECONDCONVERTER
circuit board assembly includes :
CIRCUITBOARD
SOCKET, pin connector , 0.145 inch long
CONNECTOR, receptacle , male , 50 , w / hardware
CAPACITOR
mounting hardware for each : (not included w / capacitor )
NUT, hex., 0.25-40 x 0.312 inch
WASHER, lock , internal , 0.261 ID x 0.40 inch OD

CHASSIS-SHIELD, rear
mounting hardware : (not included w / chassis -shield )
SCREW, 4-40 x 0.50 inch , SHS

CIRCUITBOARD ASSEMBLY LOW PASS FILTER
circuit board assembly includes :
CIRCUITBOARD
CONNECTOR, receptacle , male , 500 , w / hardware

CIRCUITBOARDASSEMBLY- WIDE BAND MIXER
circuit board assembly includes :
CIRCUITBOARD

CONNECTOR, receptacle , male , 3 leg , w / hardware
CAPACITOR

mounting hardware for each : ( not included w / capcitor )
NUT, hex., 0.25-40 x 0.312 inch
WASHER, lock , internal , 0.261 ID x 0.40 inch OD

COIL
CAPACITOR, w / hardware
CONNECTOR, coaxial , w / hardware
LUG, solder , SE # 2
mounting hardware for each : (not included w / lug )
SCREW, 2-56 x 0.125 inch , PHS

CHASSIS-SHIELD, front
mounting hardware : ( not included w / chassis -shield )
SCREW, 4-40 x 0.50 inch , SHS

9-9



Mechanical Parts List- 1401

Fig . &
Index Tektronix
No. Part No.

-27

-28 346-0080-00
-29 131-0938-00
-30

119-0233-00

-31 210-0562-00
-32 210-0046-00

-33 386-1771-00

-34 211-0183-00

-35 670-0950-00

-36
-37

388-1650-00
136-0350-00
131-0608-00

437-0111-00

-38 334-1544-00
-39 367-0127-00

9-10

-40 213-0179-02
-41 132-0084-00
-42 200-0819-00
-43 210-1053-00
-44 386-1331-00
-45 386-1339-00
-46 129-0148-02

-47 386-1770-00
-48 386-1315-01
-49 348-0187-00
-50 390-0181-00
-51 213-0170-00
-52 210-1011-00
-53 354-0324-00

FIGURE2 RF MODULE ASSEMBLY& CABINET ( cont )

Serial / Model No.
DiscEff Y

1

1

1
2
5

1
1

1

6

1

1
1
7

1
1

222HNNN

2
2
2

1 2 3 4 5

4

Description

OSCILLATOR, RF, swept local
oscillator includes :

1 CABINETASSEMBLY, for 1401
cabinet assembly includes :
PLATE, identification
HANDLE, carrying
mounting hardware : (not included w / handle )
SCREW, cap , 6-32 x 0.394 inch , HHS
SPACER, plastic , 0.45 inch diameter
COVER, handle brake assembly
WASHER, spring tension

INTEGRATEDCIRCUIT
integrated circuit includes :
STRAP, electrical , 0.050 € 0.25 inch

CONNECTOR, receptacle , male , 500 , w / hardware
CAPACITOR
mounting hardware for each : (not included w / capacitor )
NUT hex., 0.25-40 x 0.312 inch
WASHER, lock , internal , 0.261 ID x 0.40 inch OD

PLATE, mounting
mounting hardware : (not included w / plate )
SCREW, 4-40 x 0.50 inch , SHS

CIRCUITBOARD ASSEMBLY- OSCILLATORCURRENT

circuit board assembly includes :
CIRCUITBOARD

SOCKET, transistor , 3 pin , low profile
TERMINAL, pin , 0.365 inch long

PLATE, brake , frition , 0.782 inch OD
PLATE, brake , friction , 0.781 inch OD

2 POST, hex., 6-32 x 0.444 inch

1 PANEL, rear
1 SUBPANEL, rear
8 FOOT, cabinet
1
1
1

CABINETSUBASSEMBLY
THUMBSCREW, 8-32 x 0.82 inch
WASHER, plastic , 0.13 ID x 0.375 inch OD

1 RING, retaining , 0.102 ID x 0.27 inch OD
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MANUAL CHANGEINFORMATION

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

Sometimes , due to printing and shipping requirements , we
can't get these changes immediately into printed manuals .

Hence, your manual may contain new change information on

following pages.

A single change may affect several sections . Sections of

the manual are often printed at different times , so some of
the information on the change pages may already be in
your manual . Since the change information sheets are carried
in the manual until ALL changes are permanently entered ,
some duplication may occur . If no such change pages appear
in this section , your manual is correct as printed .
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1401

Section 1 Specification

Page 1-2 Electrical Characteristics

CHANGE: Sweep Output ( FREE RUN or EXT TRIG Mode ) ; 5V within 0.35 V

CHANGE: Power Consumption ; 4.8 watts maximum ( External DC Voltage )

Section 5 Performance Check

Page 5-11 Check Sweep Output Amplitude , step 14d.

CHANGE: The sweep voltage amplitude must equal 5 V peak to • 0.35 V.

Section 6

Page 6-3 Check/ Adjust Power Regulation Voltages , step 21

CHANGETO: Ripple should not exceed 15 mV .

CHANGE:

ADD:

C174

R147

R148

R149

CHANGE:

R531

R532

R536

moooo

Fi

C149

Calibration / Adjustment Procedure

ELECTRICALPARTS LIST AND SCHEMATICCORRECTION

TEXT CORRECTION

720 MHz OSCILLATOR

281-0536-00

LOW PASS FILTER

317-0120-00

317-0431-00

317-0431-00

A4 SWEEP

321-0318-00

321-0210-00

321-0377-00

R147

12

R149

430
{R148]430

Circuit Board Assembly

0.001 uF

12

430 ‚

430 S

J149

Circuit Board Assembly

20.ƒ „‚

1.50 kn

82.5 k

1/8 W

1/8 W

1/8 W

Circuit Board Assembly

200 V

1/8 W

1/8 W

1/8 W

P149

5%

5%

5%

1%

1%

1%

PARTIAL

RF CIRCUIT

C1/ 1070

T
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1401

TEXT CORRECTION

Section 5 Performance Check

Page 5-8 Step 6d

CHANGE: last line to read :

display amplitude decrease approximately 70.7% (3 dB ) .

Page 5-10 Step 1ld

CHANGE: last line to read :

Amplitude variation across the display must not exceed 1.4.

C2/ 1070
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1401

Section 1

Page 1-1

CHANGE: Sensitivity to :

Section 5

TEXT CORRECTION

Page 5-9

CHANGE: Sensitivity requirement :

100 kHz

1000 kHz

Step 10. Check Sensitivity

At least -85 dBm

At least -78 dBm

-78 dBm with resolution of 1000 kHz and -85 dBm with resolution

of 100 kHz (step e and g) .

C3/ 1170
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1401

Section 6

Page 6-1

TEXT CORRECTION

Calibration Adjustment Procedure

Equipment Required , Adapter : Jumper cable , 6 inches long

CHANGE: Tektronix Part No. to read :

012-0292-00

C4/ 1170
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