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SECTION 1
SPECIFICATION

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

Introduction

The 1401A Spectrum Analyzer Module is & compact
portable instrument designed to opeérate with a Tektronix
Type 323 or 324 poriable oscilloscope s0 that the two
instruments comprise a portable spectrum dnalyzer system
that can be used for on-site specteum surveillance, RF|
testing, efe.

The 1401A is o swept front-end spectrum analyzer
coviring the fregueney rangs Trom 1 MHz to 500 MHz. It
featurns center Treguenay positioning in Search mode. At
50 MHez/div frequency span, the center frequency becomes
250 MHz. In the Search mode, the Center Freguency
control positions a marker on the display to indicate which
part of the spectrum will appear at center sceeen when the
trequency span is reducad trom SEARCH paosition,

The 14014 will operate lrom any one af three power
sources; internal rechargeable batteries, external (+6 V 1o
16 Vi DC, and AC line. Power comsumption is about 4.5
watts DC, and up to 14 watts when powered from an AC

sOuree.
WARNING I

When the 11071A is used as & portable mstrument, a
commuon ground return to the signal source must be

provided., This insures that measurements are reliable.
and pliminates any possibifity of the insfrument case
becorning ofevared to sfgnal source potentials.

The instrumant power pack s provided with a
three-terminal polarized power receplacle and a three wire
line card for applying AC to the power pack, The third wire
is directly connected to the power pack chassis, which is
caonnected by interconnecting wires to the 1401A chassis,
This grounds the instument when operating from an AC
source To protect operating personnel as recommended by
national and international safety codes,

Performance Conditions

The performance limits in thig section are valid with the
following conditions:

Powar the instrument from the ballery or an external
BC source. The instrument must have been calibrated
within an ambient temperature of 20°C to 30°C (Section 5
provides a description of the procedure for checking the
1401A} The instrument must be operated within an
ambient temperature of —15"C to +55°C, and must be
allowed 1o warm up for at least 25 minutes after switching
the POWER to ON pasition,

ELECTRICAL CHARACTERISTICS

e ——

Characteristic

Center Froquency

Range

Accuracy

FIMNE Contral Range

REV. B, SEPT. 1974

Performance Requirement

1 MHz 10 5800 MH:z, continuously variable

Within {5 MHz + 5% of the 1-500 dial
readout), FINE control at 0

1 MHz, within 10% either side o Center
Freqguency

Supplemental Information

Increased accuracy can be obtained by
using the 50 MHz Calibrator markers as a
reference. See Operating instructions.
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Characteristic

Performance Requirement

Supplemental Information

Sensitivity (Resolution

JkHe . At least —100 dBm
BOS1021 - up 10 kHz | At least —92 dBm
100 kHz B At least —82 dBm [ -
1000 kHz At least —75 dBm

Frequency Span 0 Hz 1o 500 MHz

Calibrated MHz/Div Range

1 MHz/Div 10 50 MHz/Div in 1, 2, §
sequence, plus 0 position

Accuracy Within 10% of FREQ SPAN MHz/DIV
selecior setting, VARiable control in CAL
position

Linearity Within 15%, 10 division display

Frequency Stability

Within 100 kHz, +20°C to +30°C, over
any 5 minute interval after 25 minuie
warm up. Temperature coeflicient less
than 0.5 MHz/"C or less.

Intermodulation Distortion

At least 55 dB down for two —30 dBm
{+25 dB8mVY 1401A-1) signals at 1 MHz
separation,
At least 60 dB down for two —40 dBm
(#15 dBmV 1401A-1) signals at 1 MHz
separation,

Incidental FM'ing

No mose than 20 kHE

Resolution Bandwidth

1000 kHez, 100 kHz, and 3 kHz; within
10%

Display Flamess

SN BO40891 and below: Within 1.5 dB
to 200 MHz and 3.0 dB 1o 500 MHz.

SN BO40892 - BO7T1440: Measured with
respect to the level at 50 MHz. Within
i0.75 dB from 1 MHz to 200 MHz and
within +0 dB to -3.0 dB lrom 200 MHz
to 500 MHz.

SN BO71441 and up: Measured with
respect to the level at 50 MHz, within
+1.5 1o -2.5 dB from 1 MHz to 200 MHz
and +1.5 to —=3.5 dB from 200 MH: o
500 MHz.

Calibrator
Frequency 50 MHz £.01%
Amplitude of the _ 30 dBm £0.3 d8 ar 25°C and +0.5 dB at
tundamental —15°C 1o +55°C

LOG Display ' .

Dynamic Range

60 dB at 10 dB/Div

1-2
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Specification—1401A

Accuracy

Characteristic ‘{

Performance Requirement

Within 2 dB betweern any two readings
within 60 dB dynamic range

Supplemental Infarmation

IF GAIN Control Range

30 d8 or more

RF Anenuator Range
Accuracy

Maximum Input Power

RF ATTEN at DdB

RF ATTEN a1 60 d&

0 dB to GO dB in 10 dB steps, Within
+{1% of dB reading + 0.2 dB)

30 dBm {hnegr operating limit)

+30 dBm (power rating of atienuator)

INPUT Impeadance

Sweep Range (FREE RUN
Miocds )

504

1 sweep/s or less to ot least 100 sweeps/s

VIDEQ OUTput | 1.2 V for full screen deflection
SWEEP VOLTAGES

Qutput (FREE RUN or SVanasY

EXT TRIG Mode)

EXTernal INput
Level

0 10 5 V with 0 V corresponding 10 0 Hz
anel +5 VW corresponding to 500 MHz

Maximum Sweep Rate

Maxirmum Input Voltage

100 sweeps/s

10 Vaolis

GATE Input
Amplitude (Irom ground

At least —4 WV peak, to not more than

reference) |10V peak

ON-OFF Attenuation At least 50 dB with input terminatec.

Ratio

Minimum On Time T s

Frequency To 500 kHz (Max_}

Source |mpedance 75 12 (nominal) DC coupled

— —

14
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Specification—1401A

Characteristic Performance Requirement Characteristic Performance Requirement
Line Voltage Range |90V 1o 136V AC Operating —15°%C 10 +55°C
o5 s
180 V to 272 V AC Charging 0°C 10 +40°C
i Altitude _
Frequency 48 Hz 1o 440 Hz
Power 14 watts maximum at 115V AC e e Eﬂ,ﬂ_ﬂﬂ' '_m
. c_“mmmlcn Operating To 30,000 feet; maximum ambient
temperature rating must be de
External DC Velt- 46 ‘u’ to +IIE V. Surge curment § 1°C per 1000 feet, from
age Range equiremant is T ampuore, 15,000 to 30,000 feet.
Power Consump- (4.8 wans maximum (Externol DG Vibration
tion Voliage)
— - Operating 15 minutes along each of the 3
Bartery Pack Six, C size NiCd cells major axes, 0.025 inch peak-
PR - to-pesk displacement (4 g's a1 55
Charge Time 16 hours for full charge &2 10710:55 0 10 ofe In' minute
—— o cycles. -
Operating Time At least 3.6 hours Humidity
(+20°C 1o +25°
ohargs empetatore, Non-operating 5 cycles (120 hours) to 95% relative
+20 C'tn +30°c and Operating humidity reference 1o MIL-E-
DpEraring tem- 16400F (Par. 4.5.9 through
perature). 4.5.9.5.1, Class 4).
Electromagnetic Meets radiated interference require-
ENVIRONMENTAL CHARACTERISTICS ments of MIL-1-B181D and
Characteristic Performance Reguirement MIL-1-1690C over the range 150
- . - kH: to one GHz. {Instrument must
Temperature be battery nperale.!:l.]
Mon-operati
S PHYSICAL
With Batteries |—40°C 10 +60°C
: ) Finish Front-panul has an anodized finish;
Without 55°C 10 475°C cabinet |s made of paint convered
Batteries - gluminum,
1401A 323 1401A/323 or 324
in. cm. in, cm. in. cm,
Height 3.1/2 Bo 3-1/2 8.9 7 17.8
Width w/handlo 8-1/2 21.6 8-1/2 2186 8-3/8 238
Depth wipanel cover 10-5/8 270 105/8 21.0 10-5/8 27.0
Depth w/handie 13 33.0 13 33.0 14:5/8 372
Ib. kg. Ib. kg. Ib. kg-
Net approximate weight w/o accessories =7 1/2 =3.4 =7 =32 =14 1/2 =5,6
Domestic shipping weight 13 =59 =13 =59 =22 =10.0
Exportpacked weight =31 =8.5 =721 =05 =30 =136
1-5
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SECTION 2
OPERATING INSTRUCTIONS

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

Introduction

This section of the manual describes installation and pro-
cedures pertinent to operating the 1401A. It covers
function of the controls and connectors, hookup w a
companion oscilloscope, battery care, operational pro-
cedure for familiarization and some examples of instrument
applications.

Accessories

Standard accessories that are ncluded with the 14014
are listed mear the back of the manual. The following
describes the purpose of items that are not salf 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 14014 for storage when the
. 1401A is in use, The recess in the cover accommodates the

accessory 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 &t the rear panel, It has
sufficient capacity to hold the standard accessories, inclu
ding the Operators Handbook, with the exception of the
standard manuoal and the Panel Caver,

Strap Assembly. The strap is designed to snap Into place
for transporting the instrument. It can be used to suspend
the 1401A in from of, or alongside, the operator during
us2. The handle can be axtended between the operator and
the T401A, to obiain oplimum viewing positions,

BNC to BNC Cable Assemblies. Two short cables ars
used to connect the 1401A VIDEOQ QUTPUT and the
SWEEP voltage 1o the Vertical Input and Ext Horiz Input
of a companion oscilloscope. A third short cable is used 10
patch the Calibrator output into the INPUT connectors.
The 6 foot coaxial coble is used 1o connect the signal source
to the RF INPUT connector on the 1401A, Cable loss
increase with frequency and at 500 MHz the loss is about 1
di.

Operators Handbook., Designed o T In your shirt
pocket and use as an on-sité reference documant. Includes

@

primeé characteristics, operating instructions, and some
applications.

Installation

The 14014 is designied to use with a portable oscillo-
scope, such as Tektronix Type 323 or 324. It can, however,
be used with any oscilloscope that has an external hori-
zontal input or access to the horizontal sweep voltage.
Interconnections between the 1401A and companion oscil-
loscope are illustrated in Fig. 2-4 along with control
seltings. Compatibility with Tektronix portable oscillo-
scopes is covered near the end of this section.

Refer to "“Sweeping the Companion Oscilloscope™,
under General Operating |nformation for additional infar
mation.

POWER SOURCE AND APPLICATION

The 14014 requires gither an internal power pack or an
external (+6 V to 416 V) DC source for power, The power
pack consists of a battery and a charging circuit. The
charging circwit operates from AC ling 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 1401A and maintain this
power output for approximately 3.5 hours operation.

As previously stated, the charging circuit in the power
pack operates from either 115 V or 230 V nominal AC
power. Slip-an connectors, on the power pack, are used to
wire the charging circuit for the voltage 1o be used. Hookup
illustrations and instructions are given in Fig. 2-1. Baltery
charging occurs whenever AC power is applied to the AC
receptacle on the power pack. Charging rate (FULL CHG or
TRICKLE CHG) is selecied by a three position switch on
the back panel of the power pack. Usually the battery is
fully charged at the FULL CHG rate, then maintained at
this charge level by switching the selector 1o TRICKLE
CHG position. TRICKLE CHG supplies sufficient current
to maintain the battery in full charge condition, plus the
required power to operate the 1401A. Battery charging is
deseribed under Battery Care. The 1401A will not operate
from an AC source if the batteries are missing or defective.

The battery can be charged with the power pack out of
the insbiument. Extra power packs can therefore be charged
to serve as spares if desired.
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1. 115 V or 230 V AC connections. Fuse size 0.2 A {118 V).

0.1 A (230 V).

Fig. 2-2 illustrates the procedure reguired to remove the
power pack. Replace the pack by reversing the removal
steps. Insurg that the wire color code matches that (ndi-
cated on the terminal mounting,

BATTERY CARE

The power pack uses six sealed NiCd batteries. These
cells require little maintenance, have high discharge rate,

A, Loossn gecuring seraw and pull dust cover off,

Pull power pack back and out of @3 mounting area, Avoid
bismgsing transformer wires or eifcuit board againg chassis.

Fﬂ. Spare fuse loeation.

Fig. 2.1, Praparing the 1401A for 115 V or 230 V nominal
AC powaer.

The 1401A can also bhe powered [rom an external DC
power source. Set the power pack switch to the EXT DC
position, then connect a +6 V 1o +16 V DC source 1o the
banana jacks above the line cord receptacle (observe polar-
ity markings), and switch the front panel POWER switch to
ON. The external DC source will not charge the internal
battery, and the 1401A will not operate from the internal
battery or an AC source il the selector switch is left in EXT
DC position. The battery will, however, charge at tull
charge rate if AC power is applied when the switch is at the
EXT DC position.

POWER PACK REPLACEMENT

!I— WARNING I

The battary, in the power pack, is capable of deliver-
ing enough energy to cause severs burns if it is short
circuited by such items as rings or a wateh band.
Switching the power sclectar switch to the EXT DC
position reduces this hazard by removing battery val-
tage from most of the exposed terminals. Set the
power selector switch to EXT DC position, or remove
rings and watch band before handiing the power

pack.

2-2

Ghserve color code when replacing power umit,

W Sy,
PP ——
s i et
Ll L

T (BT R

elminp,

Fuie location; pull
cover straight down to
expose Tuse; align cover
derents and fuse
mounting base whan re
placing cowver,

Positioning lugs

C. Power Pack.

Fig. 2-2. Removing or nstalling the battery power pack.

()
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accept long term overcharging, and operate over a relatively
wide range of temperature. If properly cared lor, you can
except about 500 two 600 charge/discharge cycles before
their capacity drops to about B0% of specified value, Some
of the morg important battery characteristics are deseribed
in the following paragraphs. Battery care information is also
provided, to help obtain maximum operating time between
recharging cycles.

SELF DISCHARGE is 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 46°C is approxi-
mately five times greater than at 20°C. A fully charged
MNICd 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 (nitial
discharge, To obtain the maximum operating time, the
battery should be fully charged and maintained at this level,
by using the TRICKLE CHARGE featurs 1o offset self-
discharge until the pack is ready to use,

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

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

TRICKLE CHARGE maintains the battery or cell at full
charge, |t will nol recharge the cells, bacause most of the
current |8 used to recover the self-discharge current, Usa
TRICKLE CHG o maintain the full charge staie of the
calls.

OPERATING TIME is a function of temperature and
charge state. You can expect sbout 3.5 hours of operation
under average conditions, The CHARGE LEVEL indicator
on the front panel is an expanded scale voltmeter, with the
green sector indicating about 7 1/2 1o 6 1/2 wolis {full
charge to 90% discharge). At sbout B 1/2 volts, the voltage
starts to decrease rapidly, therefore, alter the indicator
moves into the red sector, operation should be terminated
as soon as possible. This reduces the possibility of any celis
becoming reverse charged. Reverse charging occurs when
some cedls have more charge than others, and overcome the
weaker calls.

&
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CHARGE BALANCING consists 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 calls revarse charging. Once a
manth 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 il possible; howevaer, if only a par-
tial charge is practical, about 30 1o 45 minutes of operation
can be expected per one hour charge.

STORAGE temperature for the battenies may be be-
tween —40°C and +60°C. Cells can be stored either fully
charged or partially charged; however, self discharge rate
incrensas 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 datz regarding maintenance and repair of the
power pack and the NICd cells s furnised in the Main-

tenance Section.

FUNCTIONS OF CONTROLS,
CONNECTORS AND INDICATORS

The following controls and connectors are accessible at
thie exterior surfaces of the 14074 and are used to operalo
the instrument (see Fig. 2-3). The names of thess controls
and connectors, when referred to in the text, are printed in
upper case letlers <o they are easily recognized as belonging
to the T1401A, Names of the controls and cannectors for
associated equipment, such as the companion oscilloscape,
are printed wsing initial capital letters, This format is
tollowed throughout the manual.

320" rotation. Detents hold the
handle in any one of the numerous
positions throughout travel arc.
Detents automatically unlock in
response 1o rotary pressure on the
handle.

Handle

Front Panel

POWER Two position slide switch interrupts

or completes power circuit between
power pack and 1401A circuitry.
Does not aifect battery charging
circuit,
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Inadicates charge level of CENTER FREQ

the battery. When 7
newd e mmru?hh et tuning and readout

Swisep rati:

Resalution
Selector

FREDQ SPAN
wrlectar

Push to unlock VARI-
ABLE Froguency Span
eontrol

CAL OUTPUT & an
accurate —30 dBM, 50

RF INPUT connector. MHz,
Input l=vel should not
exceed —30 dBM with
RF ATTEN dB selecior
a1t 0, #3230 dBM with RF
ATTEN dB selector at

80,
EXT DC POWER
Fig. 2-3. Selectors and connectors on the 14014,
BATTERY CHARGE An expanded-scale DC voltmeter o the wnit, it indicates the source
LEVEL monitor battery voltage and charge voltage is about +5.5 V or lower,
level, When indicator drops into the
red zone, operation should be sus-
pended and the battery recharged. RF ATTEN dB Seleets amount of signal attenua-
Operation can continue for about tion between the INPUT connector
10 minutes after the indicator and the 15t mixer.
drops into the red zone:; however,
operation beyonmd this time may
damage the cells. 1 the indicator
registers in the red zone when an IF GAIN Provides at least 30 dB of veriable
external DC source is used (o power IF attenuation.
24 @&
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INPUT 50 £2

VERTICAL DISPLAY

LIN

LOG

CENTER FREQ
MHz

SWEEP Controls
MODE Selector

RF input connector, Input imped-
ance about 50 {1, Maximum inpul
signal level, lor linear operation,
with 0 dB RF ATTEN is —30 dBm,
Maximum inpul signal level with
the RF ATTEN at 60 dB is +30
dBm, which is the maximum power
rating of the attenuator.

When depressed, provides a linear
display.

When depressed, provides logarith-
mic display 10 dB/div with
dynamic range of 60 dB.

1500 selector is a 10-wrn digital
type control that selects the center
frequency of the display. This cen-
ter frequency is calibrated 1o the
control readout when the FINE
control is at the 0 position; The
center frequency is automatically
switched 10 250 MMz when the
FREQ SPAN MHz/DIV selactor is
switched to the SEARCH position.
A search marker appears on the dis-
play, which can be positioned by
the CENTER FREQ MHz control
to that portion of the spectrum
whiich well appear al center screen
when the FREQ SPAN is reduced
10 less than 50 MHz/div,

FINE control is & 10-turn dial type
control thal provides a fine adjust-
ment of the center frequency. Fre-
guency range of the control is with-
in 1 MHz of the 1-600 control
satling.

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
trigogered by a trigoecing  signal
applied to the TRIG IN connector
[see TRIG IN connector function

for trigger-signal limitations).

SWEEP RATE

FREQ SPAN MHz/
Div

VAR (CAL IN)

RESOLUTION kHz

VIDEO FILTER

CAL OUTPUT

Side Panel
TRIG IN

Operating Instructions—1407A

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

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

Selects frequency width of the dis-
play. Calibrated selections are; 50
MHz/DIV to .1 MHz/DIV Ina 1, 2.
5 sequence. A 0 Hz position pro-
vides time domain information.
Accuracy, for a 10 division display,
s within 10% ol ths sslection when
VARiable control s pushed mto
the CAL detent.

A puthon puthoff type conirol,
concentric with FREQ SPAN selsc-
tor that locks in, when pushed, o
provide o calibrated frequency
span, When pushed again, the con-
trol unlocks and provides a contin-
uous variable freguency span
between the FREQ SPAN MHz/
DIV selections.

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

Switches m an RC filter 1o reduce
naise on the display. Increases the
appargnt rasalution ability of the
analyzar by roducing the modula-
tion betwoen two closely spaced (in
frequency] signals on the display,

Provides an sccurate 50 MHz signal
source when the ON button is de-
pressed. Amplitude level of the
fundamental signal is 2 =30 dBm
reference for sbsolute amplitude
maeasurements.

BNC connector for applying an ex-
ternal trigger signal, Signal am-
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plitude range is +1 V ta +10 V,
duration at least 100 ns and fre-
quency 1 MHz or less. Used to slave
the 1201A sweep to an external
device.,

BNC connector that provides a 5
volt sweep ramp whe the SWEEP
MODE selector is in FREE BUN 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 mput of OV
corresponds to 0 frequency, and +5
V corresponds o 500 MHz, when
tha FREQ SPAN MHz/DIV selector
is in the SEARCH position. Maxi-
mum input voitage is +10 V and
maximum sweep rate i 100
sweepsis.

SWEEP VOLTAGES

VIDECQ OUT This connector provides the analy-
zer wideo output signal o the
companion oscilloscope. Output
level 1s 1.2 V for full screen defiec-

tion.

With the switch in the ON position,
and a directly coupled gate signal of
-4V, from a 50 £2 to 100 £2 {nom-
inal} source, applied to the connec-
tor; that portion of the spectrum
{display) that corresponds 1o the
gate curation and period will be
displayed. The remaining part of
the spectrum will be blanked out.
Switching 1o the OFF position will
complement the action so the gated
partion is blanked out and the rest
of the spectrum is displayed.

GATE (ON-OFF)

Power Pack Connectors and Switch

AC POWER connector Tor applying
AC power to charge the internal
battery and operate the analyzar.
Line voltage range is either 90 1o
136 V or 180 1o 272 V, depending
on the internal connections 1o the
power transformer (see instructions
far 116 V/230 V operation). Line
frequency range is 48 Hz to 440
Hz.

EXT DC POWER connectors [red
+, and black —) for applying extor-
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nal DC power source 1o operate
analyzer. Megative (=) connector is
connected to analyzer case. The DC
valtage input does not charge the
internal battery. Heversing the
input voltage polarity will blow the
power pack fuse. Input voltage
rarge is +6 V to +16 V. Initial surge
current, when the instrument is
wrned on, is spproximately BOD
mA,

Power Pack Selector

Selects the charge rate for the power pack battery or
switches the 1401A to an externally applied DC power
source. AC power source will fully charge the battery in 16
hours with the selector st FULL CHARGE position,
TRICKLE CHG position will maintain the full charge state,
Both positions will also supply the reguired power 1o oper-
ate the 1401A, a5 well as charge the banery, EXT DC posi
tion discannects the battery as the power source, and
connects the EXT DC connoctors to the 1401A power
supply 5o an external DC power source (6 V to 16 V)
becames the supply source,

FIRST TIME OPERATION

This procedure demonstrates the functions of the 1401A
controls. It may also be used a8 an operational check of the
instrument operation. 1 a complete performance check is
desired, refer to Section 5, Performance Check.

Unless a common ground return (s provided between
the signal source and the 1401A the case of the
1O1A may rise to the signal source potential which
can be hazardous. Measurements may also be unre-
frable. Ground return lead should be disconnected
anly after all other connections between the 14074
and the signal source have been remaoved.

The following test equipment is required for this pro-
cedure:

A varigble outpul signal source (generator] with a fre-
quency range within the 1 MHz 1o 500 MHz band, such as
Tektronix Constant Amplitude Signal Generator
D67-0632-00 or Hewlett-Packard Mode| G0BD.

Pulse generator; pulse repetition freguency within 10 Hz
to 1 MHz, output amplitude +1 V to +10 V perak. Tek:
tronix 21071 Pulse Generator,

™
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1. Switch POWER ON, then adjust the oscilloscope POSI
TION controls to sot tha sweep or display on the hottom
graticuie line.

Z, With the CAL OUT connectad, to the INPUT, push tha
CAL ON button and note the 50 MHz picket fence display.

3. Adjust the Horizontal Variable control for 10 division
swittp with the 10th 50 MHz marker on the T0th graticule
fima.

4, Adpust IF GAIN so the fundamental {15t} 50 MHz marker
amplitude i full sergan (0 dB), This represents 30 dBm,

Fig. 2-44. Froat view illustrating comtrel and switch settings.

1. Connect the 1401A to the companion oscilloscope and
st the controls of both instruments as illustrated in Fig,

2.4,

2. Check battery charge level as follows:

4. Switch POWER switch to ON,

b, CHECK—-BATTERY CHARGE LEVEL indicator.
Charge Jfevel should indicate in the green sector (sec
Operating Time, wnder Battery Careb. 1T battery is low,

&

conmeclt AC source 1o the power pack and charge the
battery to full charge before proceeding with this checlout.

NOTE
Refor 1o 115 V230 V AC connector iffustration and

divection (Fig. 2-1) if power source is 230 V AC,

3. Check Sweep Mode Operation

a. With the SWEEP MODE selector in FREE RUN posi-
tion, rotate the RATE control through its range,



Dperating Instructions—14071A

ACBATT

'E WARNING
There & no common ground betwesn the signal
sotirce and. the fnstrument unless this connection s
made. Without & commaon ground, MOssurements are

not reliable. and the 1407 case can rise to signal
source potentizl.

Fig. 2-48. Side view to ilustrate cable interconnections and switch positions.

b. CHECK~-The sweep rate should vary from slow 1o
fast {about 1 sweep/second to 100 sweeps/second),

c. Set the RATE control midrange and switch the
MODE elector to TRIG IN position,

d, Apply 3 +1 V to +10 V wrigger pulse, with a PRF
between 10 Hz and 1 MHz, from o pulse generator to the
TRIG IN connectar,

2-8

. CHECK—Internal sweep generator should trigger and
generate a sweep voltage. (It will count down from the 1
MHz trigger rate.)

f. Remove the external trigger and switch the SWEEP
MODE selector back to FREE RUN position.

4, Check Calibrator Operation

a. Using a coaxial czble, apply the output of the Cali-
bratar (CAL OUT) to the INPUT connector. Sel the FREQ



SPAN MHz/DIV sslector 1o SEARCH and the CENTER
- FREQ dial to 250. Set the RF ATTEN dB selector to 0.
Depress the LOG display button.

b. Press the Calibrator ON pushbutton and adjust the |F
GAIN for a display of approximately 3 divisions. Display
should contain a picket fence of 50 MHz markers across the
spectrum plus o 0 Hz response at the left edge of the
display (see Fig. 2-5),

c. NOTE: The amplitude of the fundamental 50 MHz
marker represents an absolute —30 dBm level, You con use
the IF GAIN contral to set this —30 dBm reference to any
graticule line, to measure or compare signals against. Use
the same cable for operation as was used to calibrate the
output of the Calibrator.,

d.-r_...ru_”._. 1 -

e e T

—

p——

[B) CENTER FREQUENCY 7 100 MHz. FREQ SPAN is
20 MHz/DIV.

Fig. 2-56, _u__i_.-m af tha Calibrator signal showing 0 Hz and S0 MMz
ot fence. Froguency span for (A} is -Hu MHz/DIV, [8)
20 MHz/DIV.

&

Operating Instructions—T1401A
5. Check and Adjust Frequency Span

a. With the Calibrator output applied to the INPUT of
the 1401A, push the CAL ON button and note the picket
fence display_

b. With the FREQ SPAN MHz/DIV selector in SEARCH
pasition and the VAR control pushed in {CAL), adjust the
Horizantal Position and Gain controls on the companion
oscilloscope to position the 500 MHz marker on the 10th
graticule line and the 0 Hz signal on the O graticule line (sea
Fig. 2-5). Display should now contain 50 MHz markers at
each graticule division.

6. Check Center Frequency Range and Accuracy

a. With the calibrator markers displayed, tune the BF
CENTER FREQ MHz towards 000,

b, CHECK-The frequency notch should move towards
the left edge of the display and position under the O Hz
response at a dial reading of 000,

t. Tune the RF CENTER FREQ MHz towards 500, The
frequency notch should now move to the right edge and
position under the 500 MHz marker (10th harmonic of 50
MHz calibrator signal).

d. Tune the CENTER FREQ 1o position the frequency
notch under the 5th 50 MHz marker. Decrease the FREQ
SPAN MHz/D1V setting 1o 1, keeping the signal centered on
screen with the CENTER FREQ MHz controls.

e. CHECK —Cenmter Frequency readout dial should in-
dicate the frequency of the marker (250 MHz) within £{5
MHz + 5% of the dial readout). FINE control must be in
the 0 pasition,

7. Check Resolution Bandwidth

a. With the calibrator markers displayed, switch the Ver-
tical Display to LIN mode and adjust the IF GAIN control
for a marker amplitude of 6 divisions (full screen).,

b. CHECK —Bandwidth of the signal, 6 dB down (haif
amplitude level) should equal about 1 division (1000 kHz

10%).

¢. Increase the resolution by switching the RESO-
LUTION seleetor to 100 kHz position, and decrease the
FREQ SPAN MHz/DIV setting to .1,
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. CHECK —Resolution bondwidth a1 6 dB8 level should
equal about 1 drision (100 kHz = 10%).

. Swirch the RESOLUTION 1o 3 kHe, and decrease thi
sweep RATE to maximeze the signal amplitude.

f. NOTE=The incicased resolution. Because of 100
kHz/DIV Freg Span and incidental FM‘ing i1 is not possible
to check resolution bandwidth.

g. Return the RESOLUTION selector to 100 kH2z pos-
tion and the FREQ SPAN to SEARCH posirtion,

8. Check RF ATTEN dB Operation and Dynamic Range of
LOG Display

a. Apply @ signal, within the frequency range of the
1401A, 10 the INPUT connector. Switch the Vertical Dis
play to LOG mode and set the RF ATTEN dE selector to

0.

b, Tune the CENTER FREQ 1o tha appled signal fre-
gquency, Increase the IF GAIN, for optimum gain without
displacing the baseline refarence of the display, then adjust
the signal generatar outpul for a full screen (6 div.) signal
amplitude.

¢. Increase the RF ATTEN dB selection in 10 dB steps

d, CHECK—-Signal amplitude should decreass, n
approximately 1 division steps, as the RF ATTEN dB selec
tion is increased to 60 dB, In the 80 dB position, the skgnal
should still be visible above the noise, (Dynamic range,
LOG mode, must equal or axcend 60 dB. Accuracy must
equal 10 dB £2 dB8 between groticule divisions.)

NOTE

Accuracy ol a LOG display depends on VOLTS/DIV
calibration. Improve the display by re-adjusting Ver-
tical Cal, or compehsating with the Varisble control,

w., Return the RF ATTEN dB selector to 0, change the
Vi tical Display mode 1o LIN then decrease the sigral
generator output and the IF GAIN for o full screen display,

9, Check Gating Operation
n. Connect a DC termination (50 {1 w 100 12} 1o the

GATE input connector and switch the GATE selecior 1o
QOFF.
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b, Apply & sgnal ta the 14D1A INPUT and adjust the
GAIN and signal input level for a full screen display.

c. Switch GATE selector to ON position, Signal level
ihould decrease ahout BO ol .

GENERAL OPERATING INFORMATION!'
Signal Application

Connect the signal source to the RF INPUT 50 f}
connectnr through a 50 1 cosxial cshie with BNC
connectars. Unshislded leads or connections, to the RF
INPUT connector, may pick-up stray wnrwantsd signals
which clotter the display. The input impedance 1o the
poalyzer is 50 L1, Digplay flatness may be affected because
of reflections. in the line, it the signal source is othor than
50 L}, or long coaxial cobles ara used 1o transpor | the signal
1o the RF INPUT. Display Hatness can be improved, pro-
vided the signal strength s adequate, by increasing tha
switing of the RF ATTEN or by adding an sxternal 50 £
anenuator {e.g. 20 dB) et the RF INPUT connector,

Avoid applying high level (shove —30 dBm with the RF
ATTEN dB selector o1 0) signals 1o the RF INPUT , becouss
they overload the mixer and |F stages, producing spurious
signals on the display. Add auenuation, with the RF
ATTEN dB selectar ar i1 necessary use external attenualors,
when signal comprestion @ noticed [no wnereasa in Rignal

amplitude with an mcicase n input power). Fig. 246, & -

conversion chart, may be used to calculale the input signal
lavel.

AL B

4
: CAUTION

P R S J"
t30 dfm s the maximum power rating of the RF
ATTENuator. Adid external atienuation if necessary
ro keep the signal input level below +30 dBm.

Spurious responses, due to input signal overlosd, can by
minimized by keeping signal amplitudes within the graticuls
limits. & recommended procedure is to adjust the IF GAIN
control for some haseline noile on the display, then
increass the RF ATTEN dB setting until the strongest sig
nals are within the graticuls limits,

Resolution and Frequency Span
NOTE

The charging circult in the battery pack introduces
same noise and FMng. [t is best when operating with
narrow frequency spans, fo disconnect the 14014
from AC line voltage.

! fektronin Meosurement Concept hooklet: “Spactrum Anslyrer
Menuraments™, Part No. 062100000, and “Spectrum Analyper
Mezgsurements Theory and Practios”, Pert No. 062 133400, sre

recommended
fov the 14014,

treatise on applicotions and measuromeni evaluation —
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NOTE: Welts BMS-.multiply by
2.8 for pumk 1o pach
0 dBm = 1 milliwats

NORMAL OPERATING
RANGE
M
i A
[ 1
: 0¥ 100,¥ Em¥ }lumv 100mV v
.|00dBm  -90dBm  -B0dBm  -70dBm  S0dBm  -50dBm  -40dBm  -30dBm  -20dBm  -(048m  OdBm  <I0dBm  ,20dBm
.1 i.0pW 1opW 100p" | OnW 10w L OaW 10, 00,8 |.OmW I 100mW

MAXIMUM SIGNAL
WITHOUT DAMAGE,
TO THE UNIT IS 30 dBm

Flg. 2-6. Volts-dBm-Waits conversion chart for 50 L] impedance,

Resolution is the asbility of a spectrum analyzer to dis-

-~ gretaly display adjacent signals within a frequency span., It

is mueagsured, in frequency, as the separation or span
bemwien twa discrete signals of egual smplitude when the
noteh o dip between them is 3 dB down, 1t is a funetion of
analyzer bandwidth, sweep speed, frequency span, and
incidental FM,

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

The resolution capability of a spectrum analyzer not
only depends on the resolution bandwidith, but alse on
incidental FM within the analyzer (usually the local oscilla-
torl. 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 3t or within the resolution bandwidth.
The 1401A has a resolution bandwidth of 3 kHz, but at the
low frequency end the incidesital FMing may be as high as
20 kHz. Resolution capability at the low frequency end is,
theretore, limited to 20 kHz, The narrow 3 kHz bandwidth
provides greater skirt slope 10 the response, and pnhonces
the resolulion capability to the FM limitetion.

®

The following sguation dlustrates mathematically how
frequency span, sweep speed and bandwidth affect the
resolution of the analyzer:

3 12
R =IB* + 0195 (M)
TB

Where:

R is the apparent resolution bandwidth,

B the actwal or measured resolution at very slow sweep

spands.

T is the sweep time across the frequency span. All units
are in hertz and seconds.

The effective resolution bandwidth is more than the
static bandwidth af the analyzer. For example; a frequency
span of 50 MHz, in a time of 1 ms and a measured reso-
lution bandwidth of 100 kHz, when inserted into the
equation results in the following effective resolution,

i F | 1A
{10*)* +0.195 (—"ﬂ) 2473 kHz
17 X 10°

2-1
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The best resolution for o given frequency span and
sweep time it exprossed  as

Frequency Span [in kHz)
Sweep Timea {in s}

Resolution and Sensitivity

Sansitivity 6 also affected by the resolution bandwidth
andl the some variables as resolution. The lpss in sensitivity
{assuming Gaussan response) due 1o these factors can be
axprassed by the following equation:

r | =
L I (— (_ﬂ_)
g T8*

where 5/, is the ratio ot the effective sensifivity 1o
the analyrer measured sensitivity, at very slow sweep
times or with z2ero frequency span.

Bandwidth determines both noise level and resolution
capatulity of the analyrar. As the bandwidth decreases, 1the
naise level decreases more than the signal level, so that the
signal-to-naise level ipcreases s results in improved sensi-
tivity, Maximum sensitivity, therefore, is obtuined at the
higher resofution settings.

Using the CAL OUT Signal Reference

The CAL OUT conneclor is an acocurate 50 MHz signal
source with a power lovel ot =30 dBm. This signal source 15
activated when the CAL buttan |5 depressed. Connecting
this signal source 1o the INPUT 50 £2 connector supplies a
50 MH: picket fence on the display with the tundamerntal
(50 MH#) signal at an amplitude reference level of <30
dBm. The picket fence ot 50 MHz markary can be used (o
choeck frequency span and center frequency avcuracy and
the 50 MHz fundamental signal can be userd to establish a
reterence leval on the graticule (see Fig. 2-5),

Using the Calibrator to Measure Absolute Ampli-
tudes of Signals

Since the lundamental B0 MH: Calibrator signal i an
accurale —30 dBm reference and the graticule is calibrated
i B (for LOG moda), it is easy to measure absolule ampli-
tude levels (in dBml of maost signals.

NOTE
The amplitude level of an input signal changes with

RESOLUTION. Calibrate the digplay at the RESO-
LUTION you intend to use.
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a, Connect the Calibrator outpul 1o the INPUT 6O £2
connector through @ coaxia: cable. Switch the Vertical Dis
play 1o LOG mode by depressing the LOG button. Push the
Calibrator button and adjust the |F GAIN control 1o sat the
fundamaental 50 MHz signal 0 some graticula reference line,
This pstablishes the —30 dBm ceference. Do not change the
setling of the IF GAIN contol once this reference has been
saf,

NOTE

For maximum acciracy use the cable that is used to
calibrate the Calibrator output.

b. Disconnect the Calibrator signal fram the INPUT ard
upply the signal source to the INPUT 50 £) conneclor.

€. Measure absoluts signal leval as the differance an gratr-
eule divisions from the -30 dBm reference (groticule cah-
bration is 10 dB/Div 22 (R).

NOTE
Refer to Fig. 1-2 in Specifications section for
corvaction factor,

d. In some cases of may be necossary to change the
satting of the RF ATTEN dB or GAIN selector to bring the |
signal within the screen haight, Add or subtract the change
i attenuator setring to the grulicule difference eading.

Accurate dB Difference Measurements

This procsdure accurdlely measures the difference level
indB between any Lo or mMore signals,

8, Increase dellecton sensitivity 4X by setting the
oscilloscope deflection factor 1o 50 mV/Div, Graticule =
row calilarated 10 2.5 dB/Div,

b, Position Lhe top of the lowest amplitude signal 19 4
refwiegnoce line within the graticule arem with the vertical
Position cuntiol or the Otfsel control on some plug-in
LIT¥TS,

¢, Use the RF ATTEN dB selector 1o bring the lage of
two signals within the graticule window and note the
incrapsed attenuation.

d, Messure the signal fevel from the reference line estab-
lished for the smaller signal, (Graticule s calibrated 10 25

dB/Div.} Add the change in RF ATTEN dB reading. This is

thie difference in dB belween the two signals,



Accurate Frequency Measurements

1. With tha FREQ SPAN MHz/DIV selector i the 10
position, tune the signal 1o scoeen center with the CENTER
FREQ 1500 conuol. Note the digl reading; for axumple,
272

2, Sei the CENTER FREQ 1:500 dial to the nesrnst
multiple ot 50 MHz; in this cass, 250.

3. Remove the sgnal source lrom the TNPUT ad
connect the CAL OUT connector to the INPUT through a
short coaxial cable,

4. Press the CAL hutton, Note the correction Tactor
requirad; for exarmpte, 6 MH:

b, Add or subtract the eorrection loctor 1o the fre
ey reading o step 1 (272 16, 266 or 2780,

Using the Video Filter

Mhe wicdeo Tl s usexl to reduce or elimmate noise on
the chisplay and, when signals. are spaced closely togeiher,
tha Tl will reduce modtulation Detaeen D bwa signals. 1
is @lso vseful 1o display the envelops of pulisd RE specira
which hawe o relatively ligh PRF, however, since the filte
Is basscally an integratoyg cireuit, low PRF signals produce
poor results To adequately resolve pulse spectiam il
miation, the reselution bandwidth should be on the ondes of
110 the side-dobe frequancy wedth, o the jegiprocal of the
pulsc width, The RESOLUTION is wwally <ot atter the
swien rate has been adjusted Tor optimum mam lobe detall,
Fig. 2-7 anl Fig, 2-8 illustrate how the VIDEDQ FILTER can
be usl,

Selecting Sweep Rate

The swoep rate For wide resolubon bandwidihs is usuatly
set abowve the wisual Thele setting. As the FRED SPAN is
increased, the swoeep rate will bayin to affect resolution and
senstvity: thurglore, as the Frenuoncy span 1§ incroased,
sweep ratie shoukl also be decreased, With the FREQ SPAN
sl jo O, the analyes functions as o lixed wiod receiver
anil the analyzer disploys time domain charpcterstics of
signal modulation, within the barshuidth capabilitses of the
analyzer, Sweep rate can now be sel o examine the modo-
lation pattern, Sie Fig, 2.9,

Gating the Display with an External Signal

When a sigral with an amplitude belwieen -4 Vand —10
WV opeak, from a low impedance soures (50 2 to 100 41), §s
DC couplod 1o the GATE wmpat commrim, it will gare o o
otl (depending un the switch position) that portion of the
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display that is coincident with the applisd gating signal, The
gate, therelore, either blanks out signals within the gale
interval, or blanks oul all but signals within the gote inter-
val. This allows the operator Lo examine or anziyze discrete
sogmants of a complex signal,

In operations where the gate source is part of the input
signal, such as TV composite video analysis, very little delay
betwaan gating action and the desired event is parmigsible.
This delay generates some clutter on the display. To ming-
mize delay time, the gating cirewit for the 14074 has bean
locatuel ahaad of the resolution eircuits, Delay 1o this point
i5 abowt 300 ns.

This delay inttuduces extraneous signals an the display
which cian be misleading. A& pulse cgual 1o the delay time s
generated, with s spectrum of frequencies which rdes
through wath the signal to clutte: the display. If continuous
catrer [CW) inlormation s part ot the signal souwice, the
CW wall be gated on and ofl al the same rate as the pulsed
information, The resolution aircuis will then separate the
gaterd CW signal lrom the video Information and it may
appial o Lhe display as pulsed BF with Its appioprlate
sicle bands, Duration of these side-bands deperds an the
duration of the gale signal,

IT your galing source has a varable time delay (to about
10 ws), the gating cwcuil can be moved behing the reso-
lution gircuits. This eliminates the above effccls, Insert tha
gate rrcuil i series wilth the IF signal @t pin connector
P3r0.

The following deseribes the procedure for gating the
display: To blank out all bul the gaed portion of the
display; set the gating switch 1o the ON position. Apply a
DC coupled —4 V to =10 V (from ground) gating signal,
from a low smpedance (50 12 1o 100 £2) Source, to the
GATE connecior. Gating signal must be coincident with the
portion of the spectrem you desire to phserve and muit be
1IC coupled

To blank our the gated portion of the display, set the
GATE switch to the OFF position and apply the gating
signal te the connector. Fgure 2-10 [Hustrates typical oper-
ation of the gating circult.

Triggering the Sweep or Externally Sweeping the
1401A

For most applications the SWEEP MODE s sl o
FREE RUM operation. There may be upplications however,
whoerg trguered operation may be roguired, tor example; at
O freguency span, or when slaving the 14014 1o a recorder
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LAl Slunul modulaipel I:'r a 1 kH# M'grlﬁl. VIDEG FILTER
OFF. LIN moda

€l Amplitude modulated signal. Frog, Span uncalibrated
approximatuly 4 kKH DI

sl i b} 1 R -t

[R} Same signal ox A, VIDEQ FILTER ON.

ID] Somp signal o C. VIDED FILTER ON

Fig, 2-7. Using the VIDED FILTER to imjwave the resglution capalsilities of the pnalyzar,

Fhe display can be triggered exteanally by satting the
SWEEP MODE to TRIG IN position and applying a trigger
ing signal, with an smplitede botween +1 V oand +10 W
peak, 1o the TRIG IN connector. Upper frequoncy limita
tion for external trigger is 6 MHz, Pulse duration must
equal or excesd 0.1 s,

Tha 14014 may be swept externally by switching the
SWEEF MODE to EXT IN position, and applying a sweep
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signal wo the SWEEP IN connector. Sweeping the analyzer
with 2 0 to +5 V signal will sweep the display from D Hz to
500 MHz when the FREQ SPAN MHz/DIV is at the
SEARCH position, Zero volts input carresponds 10 0 Hz,
and +5 V corresponds to 500 MHz on the display. A maxi-
muem input voltage of +10 V may be applind to the SWEEP
IN connector; however, abowe +5 V the swept oscillator
output 15 not constant, nor the freguency shift linear, Maxi
mum swweep rate is about 100 sweeps/second.



1Al Pulse modulated dizsploy withowt fillging. LOG mode

IB) Display with VIDEQ FILTER swilch OMN.

Fig. 2-8. Integrating the dsplay with the video fitter.

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

Sweeping the Companion Oscilloscope

The 1201A § V sweep ramp will drive oscilloscopes that
have external horizontal sensitivity of 0.5 V/Div {eg. 323
Oscilloscopel, Dscilloscopes with honzontal  sensitivity
other than 0.5 ViDw reguire some modification or adapter
to make them compatible with the 14014, The {ollowing
procedures decribe how the Tektronix Type 422, 453, and
d54 portable oseilloscopes can be maoditied or operated to
make them compatible. An alterpnate procedure s also
described which may be used with most ascilloscopes

Fig. 2:11. Location of AS01 in Type 422 Ozcilloscope.

Type 422/1401A Compatibility

The external horeontal inpul sensitvity must be
incteased to make the Type 422 compatible. Change the
valuz of BRB01 (locuted an the right side behind the Horiz
Atten control, see Fig. 2-11) fram 300 k to 120 k. This will
provide about 04 V/Div horizontal deflection factor with
the X 10 Mag pulled out.

215



Operating Instructions—14014

A, Pulsed RF whotie basic pulse i used lor gating swgnal
GATE not connucted.

B. GATE connected, selector switch ON.

C. GATE conneécted salector OF F . Side band signals are due
to delay betwesn signal source and gating pulse,

0. Composite of two pulsed RF signals,

E. GATE selector ON, gating signal of the composite sigral
displayed

F. GATE selector OFF, gating signal srtenusted and sécond
smynal displayad.

Fig. 210, Typicol operation of gating funetion: FREQ SPAN 0.2 MHz/DIV. RESOLUTION 100 kHz, LIN mocde.
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= Type 453/1401A and Type 454/1401A Compati-

bility

Use the X-Y mode. Apply the 1401A SWEEP voltage 10
the X Input {Ch 1) and the VIDED OUT to the Y (Ch 2
Input. Set the oscilloscope controls as follows

Trigger Ch 1 Only
Vertwal Mode Ch 2
Input Selecto

{Chi&Ch® DC
VoltsiDiv

Chi 5

Ch2 2
Howiz Display Ext Hore or X-Y
B Trigger Souice Ch1

Croupling DC or AC
Inransity 374 rango

Ser the 1401A FREQ SPAN MHz/DIV selector 1o
SEAHRCH position and the CENTER FREQ MHz readout 1o
500. Apply 50 MHz Caliirator signal o the 1401A INPLT
thon  adjust the oscllosocops Extornal Horzontl Gain
AGAS, on the Type 4583 (Fig. 2-12) ar tho X Gain on 1hp
right side of the Type 454 for a colibrated sweep length, {0
response al the zero division line and 500 MHz or the fre
quency notch under the 10th division line. )

Operating Instructions—1401A

Fig. 2-12. Location of Ext Morie Gain (REAS] in Typo 483 Oscillo-
SCOpE

Alternative Procedure for Most Oscilloscopes

I'he negative slope of the blanking pulse that s riding on
the VIDEO OUT signal can be used 10 trgger the ascillo-
wnpe sweep. Swiocep ute can then by synchronized by using
the 1401A SWEEP RATE control to lock the sweeps. For
example: Set the 1400A FREQ SPAN MHAZDIV to
SEARCH and the CENTER FREQ MH: 1-B00 clial 1o 500,
Soi the oscilloscope Tima/Div ta 1 ms Adjust the 1401A
SWEEP RATE tor a depluy span of 10 divislons, or a cali-
batod swesp leogih as deseribed above
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14014

SECTION 3
CIRCUIT DESCRIPTION

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

This section describes circuits used in the 1401A Spec-
trurm Analyzer Module. A block diagram analysis is first
prasented, o provide an overall concept of the major cir-
cuit functions and their relationship to each other, This s
followed by more detailed description of the cireuits, The
objective of this section is 1o 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,

BLOCK DIAGRAM DESCRIPTION

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

The front end or RF =ection of the 1401A contains an
RF attenumtor, 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 cul oft by
the low pass filter.

These signals, within the 500 MHz span, are converted 1o
695 MHz IF by heterodyning them with the output of a
swepl frequency oscillator, For the full frequency span of
500 MHz (SEARCH mode), the first local oscillator is
swept from 695 MHz to 1195 MHz. The FREQ SPAN salec-
tor determines the amplitude of the sweep conirol 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 Lo
695 MMz, The cemter frequency of the spectrum, when the
FREQ SPAN selector is in SEARCH position, is 250 MHz.
The center lrequency of the display for the other positions
of the FREQ SPAN sslector is controlled by the CENTER
FREQ controls, These controls establish the center point of
the sweep voltage 10 the swept oscillator, This average voli-
age at the sweep ramp cenlir is o vollage within the 695
MHz 1o 1195 MHz range of the local oscillator. As the

&

FREQ SPAN MHz/DIV selection is decreased towards 0
dispersion, the sweeop voltage to the oscillator circuit de-
creases so the oscillator swept output approaches the center
frequency set by the CENTER FREQ controls. This per-
mits all or any sector of the 1 MHz to 500 MHz spectrum
o be displayed. Since the local oscillator sweeps down
695 MHz, frequencies below 1 MHz (including a 0 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 bandpess 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 T MHa.

A gating cireuit in series with the 26 MHz IF is activated
by 8 — V te =10 V gate pulse which either gates the IF
through or blocks the IF during the pulse interval, This
allows the user to blank out a portion of the spectrum,
permitting easer analysis of the desired portion.

The & MHz IF, with 1 MHz bandwidth, is applied direct-
by (for 1000 kHz resolution bandwidth) or indirectly
through reselution bandpass filters (for 100 kHz and 3 kHz
bandwidhs), 10 either a linear amplitier 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
RESOLUTION selector, for the 3 kHz resolution.

The 5§ MH:z IF output from the linear amplifier or the
logarithmic amplifier is detected and applied, through a
video emitter follower stage, to the VIDED OUT connec-
tor. Video signal, with full range amplituda to at least 1.2
volts peak, is then connected through an interconnecting
cable to the Vertical Input of a companion oscillnscope.
The vertical deflection factor of the nscilloscope s adjustad
so 1.2 volts of video signal provides full screen signal deflec
tion,

Control circurts for the 14014 consist of a U igger gener-
ator and amplitier, sweep gate generator, frequency span or

3-1



Circuit Description—1401A
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dispersion solection, sweep shaper, and a center frequency
search marker generator, The trigger genorator 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 scti-
vales an Internal trigoger generator, which produces a trigger
signal that is amplilied and used to trn-on the sweep gate
generator, The output of the sweep gate générator gates the
sweep ramp generator, and inftiates the swooep voltage out:
put.

The source of the sweep voltage can be either external or
internal, If an external voltage with an amplitude 1o b volts
is applicd to thae SWEEP EXT IN connector, it will sweep
the oscillator when the SWEEP MODE switch is in EXT IN
position, The internal sweep generator output becomes the
sweep source when the SWEEP MODE is switched to TRIG
IN or FREE RUN positions.

The sweep voltage (external or internal) is attenuated a
calibrated amount by the frequency span of dispersion cir-
cuit, then centered about a reférence voltage that is set by
the Center Frequency controls, In the SEARCH mode, the
swetp voltage (0 V 1o § VI is not attenuated, 50 maximum
frequancy spon is provided. 1t 1s also centered abiout OV so
it becomes o voltage ramp from —2.5 V 10 +2.5 V that will
swieep the local oscillator from 695 MHz 10 1195 MMz,

Becmne the frequency of the local oscillator s not a
linear function of inputl control voliage, the sween voltage
for the local oscillator must be shaped by shaper circuits so
the frequency scan of the oscillator is a linsor transition
with the horizontal beamn deflection. This circuit shapes the
swoop voltage for the oscillator, so it approaches an ex-
ponential curve; however, the sweep voltage for the hori-
zontal dellection circuit remains linear and the display
approsches a linear frequency span,

In the SEARCH mode, 3 marker is generaied by the
Center Frequency marker generator, 10 indicate on the dis
play the relative position of the CENTER FREQ controls.
This enables the operator to position the marker under any
sector or signal within the 500 MH: search span and read
the frequency; or, he can switch down (o a narrow [re-
quency span for analysis of any chosen sector. This search
markoer appoears as a notch in the base of the display.

A blanking pulse, generated by the sweep generator, is
ap™ied to the Video Output during retrace time. This pulse
displeces the trace out of the graticule area during the 1=

raca time,

&

Circuit Description—1401A

A 50 MHz crystalcontrolled oscillator provides an
accurate 50 MHz signal with a calibrated amplitude, When
the calibrator output is connected to the INPUT 50 £2 con-
nector and the CAL switch closed, a 50 MHz picket fence is
displayed, with the amplitude of the fundamental providing
—30 dBm power reference.

The power supply for the 1401A consists of a power
pack or external DC source that delivers a DC voltage toa
DC-to-pulsed AC converter. The pulse output of the con-
vorter is wansformercoupled to four regulated power
supplies which turnish +36 V, +10V, 10 V, and =50 V
o the 1401A circuits, Internal batteries (in the power
pack), external DC, or AC power operation can be selected
ot the power pack. For AC operation, the power pack
rectifies the AC voltage to supply current for the battery-
charging circuit and the DC 1o AC comnverter. External DC
operation applies an external DC source directly to the con-
verter, bypassing the power pack circuits. Voltage range for
an external DC source is limited to +8 V 1o +16 V. The
comwerter also preregulates the pulse duration into the
transtormer, so the power input lo the transformer is main-
tained at a constant value over the 48 V to #16 V range.

DETAILED CIRCUIT DESCRIPTION

RF Section

The RF section receives any frequency within the T 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 ol an RF input attenuator, a 500 MH:z low
pass filter, 3 695 MHz to 1195 MHz swept frequency oscil-
lator, a wide band mixer, bandpass filter, 695 MHz FRlter,
and 685 MHz to 25 MH? conwerter,

The RF attepuator is a turret-type attenuator with a
range of 60 dB in 10 dB steps. Characteristic input im-
pedance to the attenuator is 50 11, The output of the atten-
uitor connects inte a low pass filter mada up of o series of
inductors distributed on one side of o printed circuit board,
with shunt capacitonce to a ground plone on the back side
of the circuit hoard.

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 freguencies. The output of the mixer s tuned to
695 MHz by two bandpass filters. Conversion loss through
thee wide-band mixer is about 8 d8,

"Mouw, R.B., "A Broadband Mybrid Junction and Application 1o
the Star Modulator™, IEEE Trarmuactions on Microwess Thaory and
Techmigues. Vol 16, No. 11, Novembaer 1808,



Circuit Description—1401A

The 695 MHz lilter is a comb-line type filter' . Because it
also passes higher order passbands of its fundamental, a
second bandpass filter {consisting of L1563, L1517, and
C152) s used in series with the 695 MHz filter to improve
the outof-band rejection characteristics of the filters,

The second converter consisis of a 720 MHz oscillator
and mixer seclion, 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
power oulput. R38% is a mixer bias adjustment for diode
CR167. It is also adjusted for maximum output or conver-
sion efficiency, C171, across L171, wnes the idler tank
circuit to 745 MHz to recover the image signal (695 MHz +
26 MHz) energy.

There is some interacton of adjustments; therefore,
after an adjustment has been made, the oscillator requency
adjustment, C187, should be checkad to bring the oscillator
Trequency back to 720 MHz, All adjustments in the mixer
section are set for maximum output.

The sweep local oscillator consists of variable tuned
oscillator G113, isolation amplifier stage Q115, and a con-
stant current source Q106 for the oscillator. The oscillator
frequency s controlled by wvariable capacitance diodes
CR112 and CR113 in series with C112, A negative-going
swoep voltage, from the sweep genergtor 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 twa diodes runs
from 0 V to about —45 V amplitude, for the Tull frequency
span |SEARCH position of the FREQ SPAN selector),
toward an amplitude of approximately § mV as the FREQ
SPAN MHz/DIV selector is decreased to 10 kHz/DIV set
ting, At the 0 Hz position, the input sweep signal to the
diodes becomes a constant DC level and the oscillator fre-
quency output becomes constant. For all FREQ SPAN
selections other than SEARCH, the sweep voltage is cen-
tered about some DC average set by the CENTER FREQ
controls.

As previously described, the sweep voltage to the diode
junction is shaped by the sweep shaper circuits, so it will
produce o lingar frequency change with the linear move
ment of the sweep deflection voltage on the CRT. A lower
amplitude negative-going sweep voltage (about =2V to —7

*Tektronix Circuit Concepts, “Spectrum Analyzer Circuits”, Morris
Engelson, Part No. D62-1055-00.
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V) is applied as bias to the base of transistor oscillator
Q113. This increasing bias voltage to the base-collecior
junction, as the frequency increases, stabilizes the oscillator
power output, This bias voltage is a linear ramp riding on a
DC bias voltage thot gon be adjusted with the Sweep Linear-
ity adjustment RE50 (Sweep Shaper Circultl) to compensale
for non-linearity near the zero frequency end of the dis
play.

50 MHz Calibrator

The 50 MHz Calibrator is a crystal controlled oscillator,
The oscillator is 8 multivibrator with the erystal (Y8131 in
series with the feedback loop. The cutput of the oscillator
is set by adjusting the gscillator current with R905, so the
output signal equals =30 dBm. Operating vollages are
supplied only when SB5 15 closed, to conserve battery
power, The output impedance is changed to 756 0 by
moving jumper wires from RD23-R928 to RB24-RA29,

IF Circuit

This portion of the circuiry contains two 26 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
1o one gate of dual gate MOSFET Q208. The second gate of
0208 connects to the collector of 0204, Gain of the dual
gate MOSFET is o function of channal conductivity, which
can be controlled by varying the bias on one of the dual
gates, 0204 controls the gain of the stage by setting the
bias for one gate of MOSFET Q208,

Transistor Q204, plus 0232 and 0271, distribute the
overall gain of the IF circuit. As the GAIN control is in-
creased [rolated towards — 10 volts) U260 cuts in first, then
U240, and finally Q208 1o disribute the gain progressively
through the |F amplifier stages.

The 1 MH:z bandpass filter consists of four tuned sec-
tions coupled together by C222, C224, and C226. The
degres of coupling (adjusied with C224) and the resonant
frequency of each section shapes the responsa characteristic
of the filter. The filter is tuned for a at 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 sleep skirt
siope for good image rejection of the intermediate fre-
quency.

The second stege of the 25 MHz IF consists of
integrated-circuit IF amplifier U240 with [t input and out-
put twned to 25 MHz by ransformers T240 and T248. Gain
ol this amplifier stage is controlled, through 0232, by the
IF GAIN control as previously described. Current through
0232 sets the voltage st the junction of R234 and R236,
which sets the gain control voltage at pin 5 of U240.



25 MHz is corwerted down to 5 MHz IF by mixing the

= 25 MHz IF output from T248 with 30 MHz in the 3rd

miner stage, 0258, 0262 and its associated clrcuitry 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
MOSFET Q258, 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 T268 to
amplitier U260.

Gain for the 5 MHz IF is controfled through Q271 in 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 Tilter.

Three resolution bandwidths are sclected by RESOLU-
TION switch §515, which connects the & MHz IF output
from T260 pither directly {for 1000 kHz resolution) or
indirectly through bandpass filters (100 kHz and/or 3 kHz)
to the base of amplifier Q370.

For 1000 kHz resolution, the 5 MHz IF output of T268
is connectad through cam switches 2 and 4 (Power Supply
Diagram) directly to the base of Q370 (Log/Linear Circuit
Diagram), Switching the RESOLUTION selector 1o 100
kHz position opens cams 2 and 4 and closes 3 and 1, to
apply the 5 MHz IF 1o the input of a 100 kHz bandpass
filter, The output of this filter is amplified by 0294 and
applicd through cam switches 11,9, 7, and & to the base of
0370, When the RESOLUTION selector is changed to the 3
kHz position, cam switches 1, 3, 5, 8, 10, and 11 close and
add the 3 kHi erystal filter in series with the 100 kHz filter.

The 100 kHz filter, like the 1 MHz filter, consists of four
wned 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 Fflter is amplified by wide-band
amplifier Q294 to compensate tor this 10 JdB signal loss.
This produces & relatively constant signal amplitude on the
display for the three RESOLUTION selector positions.

Gating Circuit

The gating circuit is a diode bridge (with switching cir
cuitry) In series with the 25 MHz IF signal path and is
located between the output of Q208 and the 1 MHz Filter,
When activated by an externally applied gating signal, the
circuit either gates through or blocks the 25 MHz IF to the
1 MHz Filter.

With Gate selector switch S50 in the OFF position and a
—4 V gating pulsc applied to the GATE (J50) connector,

ey
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0954 switches off and Q944 wrns on. This action back-
biases coupling diodes CRO48, CR949 and forward bioses
shunting diodes CR946 and CR947 s0 the gating cirauit is
closed to the |F signal during the gate pulse period,

When a direct coupled gate signal scurce is connected lo
the GATE connector and the selector switch 550 is in the
ON position, the DC coupled low impedance source of the
gate signal pulls the base of 0944 up rowards ground poten-
tial, which switches 0944 on and Q954 off. During absence
of the gate signal the gate is therefore closed and no IF
signal gets through. The negative going —4 V pate signal
then switches 0944 off and Q954 on, which opens the gate
and allows IF signal to couple through to the T MHz Filter,

CO48 and C9489 are adjusted for optimum circuit
balance.

In applications where the gate signal source delay time is
varisble, the gate circuit can be moved so it is after the
resolution circuits. Disconnect the gating circuit from P208
and connect it into P370,

Logarithmic Amplifier, Linear Amplifier and Video
Detector Circuits

The logarithmic amplifier extends the displayed dynamic
range of the 14014 to at least 60 dB. Five stages of amplifi-
cation, with at least 12 dB dynamic range pér stage, are
connected in cascade to provide this 60 dB ronge. Each of
the five stages is connected as an operalional amplifier with
its input resistance (R;) a funcion of signal level. Input
resistance increases as the signal level increasss, which re-
duces the gain ol the stage, A simplificd disgram in Fig. 3-2
illustrates the basic operation of each amplifier.

383k

IF OUT|

=10V

Ri = Dynamic resistance of diodes
shunted by combined resistance
of Ry, Rz, and A3,

Fig. 3-2. Simplticd dsgram of one siage ol amplification in
the logarithmic amplifier.



Circuit Description— 14014

Two diodes, connected back-to-back and shunted by a
348 kil resistor, are pre-biased by a voltage divider nert-
work between —10 'V and +10 V supplies, so the dynamic
resistance of the diodes in combination with the 3.48 kil
shunt resistor and the 200 ] series resistor, provide an in-
put resistance (Rj) to the oporational amplifier of about
060 . Gain of the amplifier, under low level input signal
conditions, is therefore aboul 4(R¢/R; 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 kil and decreases the gain of the stoge 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 |ogarithmic function of the input signal ampli-
tucle,

Depressing the LIN pushbutton on the VERTICAL DIS-
PLAY switch applies the 5 MHz IF output from 0370 to a
linear amplifier consisting of Q566 and 062, Gain of this
amplifier is sot by R556 so the displayed amplitude of a
given signal in LIN mode eguals the amplitude of a three-
quarter screen signal in LOG mode. This amplitude is about
10 dB down.

The video deteclor consists of diodes CAB1 and CRE2
connected a5 a voltage doubler to provide greater effi
ciency. Datected video is applicd, through emitter follower

084, 1o the emitter of video output amplifier OQ76. 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 1o the
emitier of Q76. This pulse shifts the display ofl screen
during retrace time.

Sweep Generator

The sweep generator provides @ 0 to 5 volt sawtooth
voltage o drive the sweep oscillator in the 1401A and the
horizontal sweep circuils in the companion oscilloscope.
The sweep generator circuit also provides o blanking pulse
to drive the video amplifier into cutoff, which shifts the
display off screen during retrace tima.

Three modes of operation are provided; FREE RUN,
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 cireuit containg two “QUAD™ two-
input NOR gate IC's controlling or gating a Miller runup
and delay pick-off IC. A functional logic diagram ig 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

[Reset)

A o EXTTRIG

r-o—-FnﬁE RUN

|
SRR DS
Mliller
Runup
U520

Blanking Pulse

Fig. 3-3. Simplificd logic diagram for swecp genoralor.
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output (pin 8) is a sswtooth ramp running from 0 V to the
" relerence voltage set at pin B of U520 which, in this case, is
B wolts. When the output sawtooth voltage reaches this 5
volt reference, & reset pulse is generated out of pin 4 of
UE20 which flips 2 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 gaie
generator flips back and pulls pin 1 of US20 high. The
Miller runup IC then repeats the sweep generating process.

The following sequence of events and the timing dizgram
of Fig. 34 describe the sweep gonerating process,

1. UB20 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 US20.

3. This reset pulse is applied 1o the input of two NOR
gates {pins 7 and 9 of US00B and USDOC]) which are hali of
two flip-flop circuits, the sweep gate generator and the
sweep holdoff generator,

4. The pulse swilches the two generators, Pin 4 of
US00B switches low, which terminates the sawtoath volt-
age output of Miller runup |C US20. Pins 3 and 6 of LS00

switch high and hold the gate genaerator in this state.

6. Pin B of NOR gate US00C switches low. This low is
directly applied to one mput of US00D snd coupled
through C501 to the other input of the NOR gate to flip
the holdoff generator, Pin 14 of US00D now switches high.

6. The charge on C501 decays through RB01, letting the
input {pin 13) go high. The multivibrator switches back,
producing o positive holdoff pulse out of US00D with a
duration aqual to the time constant of C501 and RE01,

7. The positive holdoH pulse applied 1o input {pin 6] of
US048 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 US008.

8. At the end of the holdoff pulse, both inpuls are low
and the output of USDAB switches high. This high is in-
verted by USDAC and both inputs to USOA switch low.

9, The cutput of USD4A goes high and toggles the sweep
" gate generator. The output of USOO0B switches high, which
yenerales e positive gate for the inpul (pin 1) w US20.
Tha sweep starts its runup, and the sweep process repeats,

Circuit Description—1401A

Fig, 3-4. Time diagram for the sweep generating eircuil.

10. Frequency or sweep rate of the sweep generator is
set by current source 0536 and 0532, The sweep timing
depends on C520 and current source (536, As the SWEEP
RATE control is rotated towards ground, more current is
supplied by O536, decreasing the charging time and in-
creasing the sweep rate.

When the SWEEP MODE switch is switched to the TRIG
IN position, pin 1 of USD4A is pulled high and remains high
until a positive trigger pulse is applied 1o the TRIG IN
connector. Pin 6 of US00B is siso pulled high, and sets the
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sweep gate multivibrator state so its output 1o pin 1 of
sweep generator U520 is low, and no sweep is generated, A
positive trigger pulse w the TRIG IN connector is inverted
by 0514 and pulls pin 1 of USO4A low, This pulls pin 1 of
US00A high and flips the sweep gate generator, producing a
positive gate into the swesp generator 1C, US20. The sweep
generator IC can now start its runup 1o generate a sweep
output,

Switching the SWEEP MODE w0 EXT IN position
grounds pin 6 and pin 3 of U500, The output of the sweep
gate generator, at pin 5 of US00B, 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, |z attenuated a calibrated
amount by the FREQ SPAN MHz/DIV selector circuil,
then applied through an operational amplifier o 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 FREQ SPAN
selector,

A simplified functional circuit is fllustrated in Fig. 3-5.
The sweep voltage is centered around a DC voltage level of
0 volts at the junction of R544 and R549 by the constant
current source 0540. The sweap 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 25 V (—1.25 V to +1.26 V). Gain of the
operational amplifier is the ratio of the feedback resistance
{R558) to the input resistance {R549) which is equivalent
1o 20 k10 kil or two. This provides a b V sweep signal
out of the operational amplifier for the sweep shaper cir-
cuit.

The setting of CENTER FREQ MHz control R25 dater-
mines the offset current to the input of operational ampli-
fier US74, which drives operational amplifier US54, This
current and the current supplied by Q540 are summed at
the input to U554, The output DC reference level of the
sweep ramp o the sweep shaper circuitl 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 US54 is the surmming point for Center Frequency
contrals R26, R26, and callbration adjustments RS550
{Search CF} and RS55 (CF Centering).

Control of the sweep center is provided when cam
switches 3 and 5 are closed. These swilches are closad for
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Fig. 3-5. Simplifind diagram of frequency span and center fraguency circuits,
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—.all positions of the FREQ SPAN MHz/DIV selector except

SEARCH. In this position, the center frequency is control-
led and calibrated 1o 250 MHz by Search CF adjustment
R550.

Marker Generator

Ihe marker generator provides a frequency notch on
the SEARCH mode display 1o indicate the CENTER
FREQUENCY control setting, so the desired portion of the
frequency spectrum will be displayed when the FREQ
SPAN selector is switched from the SEARCH to MHz/DIV
selections. As the CENTER FREQUEMCY is tuned through
its range, the frequency notch or marker maves across the
display,

The marker gencrator consists of double comparator
U530 and NOR gate US04D. A tunctionat block diagram is
shown in Fig. 3-6. Refer 1o schematic 4 in the Diagrams
Section also. The sweep sawtooth voltage is compared
against the DC output level of the CENTER FREQUENCY
eontrol, and when the sweep voltage amplitude reaches the
reference level of the CENTER FREQUENCY control, an
output is applied 1o the input of the NOR gate which pro-
duces a short positive output pulse. This puise or gate is
applied 1o the video amplifier stage, and appears as a notch
on the display.

Circuit Description—1401A

CENTER FREQ (R25) through operational amplifier
U574, and FINE (R26), control the DC input voitage 1o a
second operational amplifier US84. The output of U584
drives one side of the two comparators US90A—US5908 and
USHB0C—US90D (pins 2 and 8). This voltage (benween
approximately 0V and —5 V) sels the bias level Tor US904
and US90D.

A negative-going sweep ramp from the output of US54
drives the other side of the two comparators {pins 4 and 6
of US80). This negative-going voltage ramp is running from
approximately 0V o =5 V. With no sweep voltage input to
the comparator, the bias at the base of US90B is about 0V
and because of the divider network, R591 and R592 to
=60 V supply, the bias at the base of USS0C is approxi-
mately 0.2 volt more negative. US90C and USS08 are
therefore conducting or on, and US80A and US30D are off.
The bias of US808 is about 0.2 volt greater than the bias of
U590D.

When the negative-gaing sweep voltage reaches the refer-
ence voltage set by the CENTER FREQ MHz controls (on
one side of bhoth comparators) the TwWo comparators
switch state. Comparator US90C and US90D switch s few
volts betore comparator US90A and US908 switches. The
output (at pin 11 of U520} of comparator US90C and
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Fig. 3-6. Simplitied block diagram for Marker Generator (SEARCH mode),
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Circuit Description—1401A

USH00 steps low a fraction sooner (because of the biss

difference between comparators) than the output (pin 5) of
comparator USB0A and US90B steps high.

The two cutputs, separated In Ume and frequency, ore
applied to the input of NOR gate US04D. 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 10
the bhase of Q76 and inverted so that it produces a negalive
notch on the display indicating the posivon of the
CENTER FREQ MHz controls, Switching the FREQ
SPAN 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 sslected by the
CENTER FREQUENCY MHz controls.

Diodes CR594 and CREA7 clamp the output of the
doulyle comparator to gbout 0B volt sbove the reference
ot by USO0E, or about 1.0 volr total,

Sweep Shaper
"The sweep oscillator requires a nonlinear control
voltoge to its frequency determining components to gener-

IA treatise on frequency linearization technique is prowided in
Circuit Conenpt booklet on Specirum Analyzer Cowreuits. Tekitrons
Part Na. 062-1055-00,

ate 3 linear frequency outpulversus-time relationship, This
nonlinear sweep voltage requirement is primarity due to the
variable capacitance diodes that are used to vary the oscil-
lator frequency. The linear voltage ramp from the sweep
generator is, therelore, shaped by the sweep shoper gircult
80 i linear Trequency 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 sweap shaper circuit consists of an active divider
circuil that changes resistance as the input sweep sowiooth
increases in amplitude from 0 V to its pesk 5V level. This
divider circuit shunts a passive resistor network and s 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
swewp voltage that drives the variable capacitance diodes in
the tuning circult for the ascillator,

A functional diagram of the sweep shaper circuitl s
Mustrated in Fig. 3-7. The input resistance (R} consists of
the combination of the series resistance of R403 and RADG
shunted by the active divider circuit. The active divider
containg pre-biased diodes that turn on at a préset input
voltage level, When tha diode turns on, the effective input

Add itional

CR416 CRAT

Fug. 3 7. Simplifrod diagram ol one tweep shaper stage in the shaper cireuit.

310

S



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 st 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 wms on. Additional current through
CR427, R427, R425 is added 1o the current through R403,
R405 at the summing point of operational amplifier UBD4.
This additional current increases the fesdback current
through R (RB08) and increases the gain of the amplifier.
The amount of current added by the active divider s set by
R425 which sets the slope or rate of the break,

As the input ramp increases towerds —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 swesp oscillator, so its output
frequency is linear with time,

One section of the sweep shaper, conlaining diodes
CRAT6 and CR417, bypasses operational amolilier U804,
This provides out-of-phase compensation, ot the sweep
starl, to decrease the slope of that portion and slow down
 the frequency change of the oseillator ovar this section of
the frequency span which improves the frequency  span
Tmearity.

The shaped output sweep voltage from UBD4 is ampli-
fied by a second operational amplifier consisting of the
commaon emitter amplifier Q820 and Q822, driving OB26.
RS829 is the feedback (R#l resistance for this amplifier, and
R818 the nput resistance, 0830 is a constant current
source for the output amplilier @826, RBOO0 sers the output
DC level, and is adjusted for —2 V 10 —3 V at the output
This voitage starts the 0 Hz referenca poinl 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 voliage
from Q825 to linearize the frequency span, RBB0 sets the
output DC level, and is adjusted for best linearity over the
first portion of the frequency span,

Power Supply

Penwer For the 14014 §s derivad from an internal bottery
pack or an external +6 V to +16 V 0C source. The battery

®
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or DC source is canverted to AC by a converter and pre-
regulator circult, then transformercoupled to four regu-
lated power supplies. The reguiated supplies furnish a
regulated 410 V, +3.6 V, —10 V, and —50 V to the 14014
circuitry,

DC voltage from the battery pack or external source is
applied through the POWER switch 530 and P701 to the
converter pre-regulator circuit. The corwerter consists of an
astable multivibrator, 0712 and Q714, driving a current
amplifier, Q716 and Q718, to fumish pulsating current 1o
that primary winding of T700. The on-off time ratio of the
multivibrator delermines the voltage output of the con-
verter. This in twm is requiated 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 B704) between —G.4 V and +10 V
preregulated supply. The —64 V is set by Zener diode
CR782. Any change in the +10 V preregulated output is
amplified by Q708 and applied through emitter follower
Q710 to the base of O712,

The emitler voltage of G710 affects the holdoff time of
the multivibrator. dncreasing the emitter current increases
the holdoff time of Q712. During holdoff time, Q712 is
turned off and 0714 on. Current through Q7 16, Q718 and
the primary of T700 is minimum. As the 110 V pre-
regulated voltage drops, the emitter voltage of Q710 de-
creases, and 0712 wms on to flip the multivibrator. When
Q714 turns 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 multl-
vibrator depends on the input DC voltage level and ranges
from 18 kHz 1o 30 kHz, Adjustment R705 affects the hold-
oft time, and is set so the +10 V pre-requlated supply is
between 1006 and 11.0 volts,

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

The —10 V requlated supply is the prime supply and
reference voltage source for the other regulated supplies;
therefore, its operation |s described Tirst.

Error sensing is asccomplished by comparator Q766
which drives differential amplifier Q764. The output of
differential amphifier Q764 is inverted by Q774, which sels
the biss and conduction of pass transistor Q776,
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Circuit Description—14014,

Each sicle of comparator Q766 i referenced to the —10
V regulated output; however, one side is connected through
Zener dinde VR765 to the regulated output and the full
effect of any change in the output is transmitied to this
side of the comparator. The other sido is connected through
a voltage divider to the regulated output, so it will sense
only a portion of the change. This side sets the valtage
output level of the regulator,

Any change in the —10 V outpul is transmitted through
VR765 to the comparator Q766, producing an error signal
on the gollector which is the inverse of the initinl voltage
change. An error signal of opposite polarity is developed on
the other collector of Q766. The push-pull cutput of the
comparator drives differential amplifier Q764. Q774 inverts
the signal and regulates the hias of Q776 to correct and
compensate Tor the initial voltage change.

0762 increases the common mode gain of the differen-
tial amplifier. =10 Volt Adjust R775 sets the regulated
output voltage 1o —10 volts. Since this voltage is the refor-
ence for the other supplies, it alfects all voltages for the
1401,

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

preregulated corwverter circuit

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

The regulated +10 V supply, containing transistors
0724, O726, Q728, and 0730, use the +10 V preregulated
supply as its source, Transistor 0726 compares a sample of
the +10 V regulated output, at the junction of R731 and
R732, against the —10 V reference on the common emirt-
ters. Any error vollage sensed by the comparator is ampli-
fied by 0728 and applied as a corrective signal to the base
of pass transistor Q730. O724, in cascade with 0726,
increases collector impedance and the regulator loop gain.

The +3.6 V supply and regulator are very similar to the
gireuits in the +10 V supply. Q746 is the comparator, 0748
the error amplifier, and O750 the pass transistor.

The —50 V supply consists of rectifier CR791, a pi Tilter
circuit, and its regulator circuit, The base of Q794 is
connected through a voltage divider to the —50 V regulated
output and provides the comrective signal 1© the pass tran-
sistor 0796,
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The battery charge level indicator M30 is connected
across @ voitage exponder circuit. Voltage range of the
indicator is approximately 65 V to 7.6 V in the green area
and 55 V 10 6.5V in the red area. Diode CR354 protects
the meter movement if the voltage sourco should exceed
7.5 volts.

POWER PACK

Basic Operation

The power pack includes six 1.8 Ah NiCd cells for por-
table operation, an AC to DC converter, to recharge the
batteries and furnish instrument power when the power
pack 15 connected to an AC power source, and provisions to
connect an external DC voltage source to the pack for ex-
ternal DC power operation of the 1401A, The harteries can
not be charged by the external DC power source.

5612 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 EXT DC INPUT jacks
are connected directly 1o 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 consistof 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 1401A. The half wave recti-
fier supplies a voltage reference for the battery charging
cireuit.

The battery charging circuit consists o 1) a comparator
that compares the battery voltage level against 2 reference
and delivers a current control signal 1o 2} an amplifier and
driver stage which drives the pass or series requlator transis-
tor which supplies the charge current to 3} the battery plus
the operating current for the 1401A, il the 14014 POWER
switch is ON. Battery charging is independent of the 14014
POWER switch position.

Detailed Description

The primary windings of T601 are connected in parallel
for 115 V AC operation and in series for 230 V AC opers-
tion. Two secondary windings on T601 fumnish the voltage
for a half wave rectifier and a full wave rectifier supply. The
full wave bridge rectifier supplies the power for the batery
charging circuit and the 1401A circuits during AC opera-
tion. The half wave rectifier supplies the voltage reference
for the comparator in the bartery charging circuit. The vol-
tage output of the half wave rectifier [CRB05) is stacked on
the battery voltage, and the combined vollage of the two
appears across RE05 and 6.2 V Zener diode D49,
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The 6.2 volt reference, across VREA9, is applied scross

~. RB643 and AB44, Charge Rate adjustment RE644 sets the

reference voltage input to one side of a comparator con-
tining transistors Q636 and 0634, The base of Q634 (the
other side of the comparator) is connected through REG30
to the negative side of the battery and one side of RG16.
Battery chorge current, through pass transistor Q617
develops a voltage drop across R615 which s senswed by the
comparator 1o generate a corrective signal output that is fed
back through driver amplitier Q621 and Q620 to the base
of pass transistor 0617, and regulates the charge current at
a predetermined value set by RG44,

Power supply current required for the 1401A operation
also passes through G617, howewer, this current does not
flow through RG15, but bypasses the charging circuit, It is,
therefore, completely independent of the charging circuit
requirements, Any change in the 1401A current require-
menis 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 voitage output for the
14014,

With selector switch S612 set for FULL CHG, the
Charge Rute adjustment RE644 is st for sbout 180 mA of
charge current through RB15. When the switch is changed
w the TRICKLE CHG position a voltage divider network,
consisting of RG30 and RE33 o the 6.2 volt reference, is
switched in. This decreases the charge current through

"N R615 w0 about 66 mA. Operation of the charge current

Circuit Description—1401A

regulator circuit is as follows: An increase ol cument
through RE15 in excess of the regulator setting, will de-
crease the forward bias of 0634, which deocresses the
current through 0634 and increases the current through
Q636. The output of the comparator is applied across the
base-to-emitter junction of OB21 to decrease its forward
bias and the current through 0621 and 0620, This
decroases the current drive to the base of Q817, which
decreases current through the series regulator and resistor
RG15, to maintain a constant charge current to the batery.

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 RG15 is 8 pulssting current
produced by the output of rectitior CRG10. Capacitor
C636, across the inputs to the comparstor, filters the
pulsating voltage across R615 to 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 roctifier; however, during part of the voltage output
cycle the charge current to the battery decreases to 0 and
the batiery must supply current for the power pack load.
During this period, current reverses through RE15, which
increases the forward bias of 0634 and 0O636. Diodes
CR637 and CRE38 wm on 1o supply collector current for
the ransistors during this period.
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SECTION 4
MAINTENANCE

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

Introduction

This section describes recommended procedurs for re-
ducing or preventing instrument malfunction, troubleshoot-
ng, ant corrective maintenance to repair the instrument.
Prevontive maintenance impraoves instrument reliability.
Should the instrument fail o function properly, corrective
measures should be mken immediately; otherwise, addi-
tional problems may develop within the Instrument,

Access to the Interior

Pasition 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 pane| and
pull the cover frae, Ses Fig. 4-1,

PREVENTIVE MAINTENANCE

Preventive maintenance consists of cleaning, visual
inspection, performance check, and it needed, 2 recali-
bration. The preventive maintenance schedule that is estab-
lished for the instrument should be based on the environ-
ment the instrument s operated in and the amount of use,
Under average conditions (laboratory situation] a preven-
tive maintenance check should be performed every 1000
hours of instrumen! operation,

-

Cleaning

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

B. Pull cover off,

Fig. 4-1. Remowving the cover.
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Maintenance— 14014

insulating blanket and prevents eflicient heat dissipation,
and it it becomes damp it may provide electrical high resis-
tance leakage paths between conductors and/or compon
ents.

Exterior. Ciean the dust from the outside of the mstru-
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
detorgent. Abrasive cleaners should not be used.

Interior. Normally the interior of tha instrument will
not require cheaning unless the cover has been lelt ofl the
instrument for an extended period of time. Clean the inter.
jor by loosening accumulated dust, with a dry sott brush,
then remove the loosened dirt with low pressure air 1o 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 & solution of mild detergent in water, Abrasive clean-
ers should not be used, To gain access to board assemblies
for eloaning, refer 1o disassembly instructions under Correc-
tive Maintenance in this section.

After cleaning the Interior, allow it to dry thoroughly
betare applying power to the instrument,

el A

“\ CAUTION
) !

R

Do nat ger water insife any enclosad component such
a5 the cam switch, RF casting, potentiomerers, transg-
formers, etc. Instructions for disassembling the cam
awitches and repairing are provided in the Corrective
Mantenance section, Do nol clean any plastic mater-
iafs with organic cleaning sofvenits such as benrene,
toluene, xylene, acetone or similar compounds. These
compounds may damage the plastic.

Lubrication

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

Visual Inspection

After cleaning, the instrument should be carefully
chocked for such delects as poor connections, damaged
pat 15, and improperly seated transistors and integrated cir-
cuits, The remedy for most visible defects is obvious; how-
ever, il heat-damaged parts are discovered, determine the
couse of overheating 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 messure of performance 5

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 wansistors 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
manths it 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 b and 6.

TROUBLESHOOTING

The ability to recognize and locate trouble is acquired
through experience and familiarity with the instrument
The following describes @ few aids that may assist in
lncating a trouble. After the defective component has been
located, refer 1o Corrective Maintenance procedures for re-
moval and replacemant 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 s assigned a series of numbers for the electrical com-
ponents. Circuits mounted on circuit boards are outlined
with a dashed bilue line.

NOTE

Corrections and modifications o 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 lllustrations. Each electrical component
anidd test point is identitiesd on pictorial circuit board
illustrations on the inside fold ol 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 wacing. Power supply, DC voltage leads have either a

@
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white background for positive voltage or o violet bock-
ground for negative voltage. The EIA standard color code i
used 1o signity the approximate voltage value on the wire.
The widast strip denatas tha first significant figure,

Signal wires amd coaxial cables use an identitying one.
band or two-band color code.

Power Cord Conductor |dentification

Conductor Color | Atternate Color
Ungrounded (Line) Brown | Black
Grounded [Neutrall | Blue | White
Grounding (Earthing) | Green-Yellow | Green-Yellow

Muitiple Terminal Connector Holders. Most intar-circuin
connections, between the circuit boards or between the
boards and chassis mounted components, are made through
pin connectors. | he terminals in the connector holder are
identiTied 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, g0 sections of a connector
can be disconnected for troubleshooting, Wiring color code
for these connectors are shown at the end of this ssction.
The connectors are mountad with the open side focing the
tront or the right side {looking frein the front) of the
board.

Resister Color Code. 1n sddition to the brown compo-
sition resistors, some metal-film resistors (idenufisble Ly
their gray body color] and some wirgwound resistors
{usually light blue or gray green) are used in the 1401A,
The resistance value of a wire-wound resstor is printed on
the body of the component, The resistance value of a com-
position resistor or metal-film resistor is color-coded on the
component with EIA color<code (some metal-Tilm resistors
may have the value printed on the body).

Fup, 4 2. Multggun gurewnt boargd connmnciors,
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Fig. 4-3. Diode polarity markings.

Capacitor Marking. The capacitance value of a common
dist capagitor or small electrolytic is marked in microfarads
on the side of the component body. The white ceramic
capacitors are color coded in picolarads.,

Diodes Color Code. The cathode of sach glass ancased
dinde is indicated by a stripe, a series of stripes or & dot.
Fig. 4-2 illustrates types of diodes used in this instrument.

Transistor and Integrated Circuit Electrode Configur-
ation. Lead identification for the wansistors and I1C's are
shown in Fig. 4-4 and Fig. 45,

General
It trouble pecurs in the 14014, the following procedure
should facilitate locating the problem and expaedite repalrs,

1. Insure that the malfunction exists in the instrument,
Check operation of the assogiated equipment and the opaer-
ating procedure of the 14071A {see Operating Instructions),
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Fig. 4.4, Electrode configuration for socket mounted transistors, FET"s, and 1075,
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Fig. 4-5. Lead conhiguration far the 1C's usad in the 1407,

2. Determine and evaluate all rouble symptloms, Try to
isolute the problem to a circuit or assembly., For example:
Absence of a frequency marker notch in SEARCH paosition,
could indicate a malfunction in the video summing stage or
the marker genarator. A test oscilloscope will quickly check
the input to the video summing stage and isolate the prob-
lgm to one or the other ol the two circuils. The block
dingram in the Diagrams section, is an aid for signal or
circuit wsolation.

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

4, Check fuses, power supply woltages, then circuit volt-
ages and waveforms. Fuse locotion and sizes ere shown in
Fig, 4-8, The schematic disgrams contain pertinent voltages
anel wavetarma for this purpose. Componont locations and
1est points are shown on circuit board callout illustrations,

@

NOTE

Voltage and waveform illustrations on the disgrams
are not absolute and may vary beivween instraments.
The first diagrams page lists the conditions set (o
obtain the jffustrations on the diagrasm.

A Al W A

%
: CAUTION

R R S o S
Wien measuring voltages and waveforms, use extreme
care in placing meter leads or prabes, Because of high
component density, and the imited access within the
fmstrument, an nadvertent mavement of the leads or
probe can cause & shorl circult, prodicing transient
voltages that may destroy many componenis

5. Check calibration adjustments of the affected circuit,
it applicable. Before changing any adjustment, note its
position s0 it can be returned to the original setting il
adjustment has no effect on the trouble. This will facilitale
recalibration after locating and repairing the rouble,

P woubile has not been found and corrected by the Tore
going procedure, @ more detailed analysis must be per

4.5
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Fuse Cover

C. Spars fuses,

Fig. 4-B6. Locstion and pire of fuses in T401A,

formed. The Circuit Description section describes the oper-
ational theory of each circuit and should aid in the evalu-
ation of the problem.

Semiconductor failures account for the majarity of elec-
tronie eguipment failures. Because meost semiconductor de-
vices (translstors and 1C's) are socket-mounted, subistitution
is often the most practical means of checking their perform-
ance. The following guide lines should be followed when
substituting these components:

4-6

1. Determine firs1 that circult 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 belore a component is substi-
turted,

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

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

B. Check calibration and performance after a faulty com-
ponent has been replaced,

If a substitute s not available, check the transistor or
FET with a dynamic tester such as the Tektronix Type 676
Curve Tracer.

Static type testers, such as an chimmetor, can be used 1o
check resistance ratios socross semiconductor functions if no
other methoed 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 cument with
an ammelsr, Resistance ratios across base-lo-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 readmg.

Diode Checks. Mast 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
conneciors o remove low resistance loops around the
diode, |t necessary, unsolder one end of the diode and tift it
clear so the ratio can be taken. Observe suggested soider
practices (using a heat sink) when soldering or unsoldering
the diode,

A A Al o Tl

b !
: CAUTION

PR o ol ol ol .P"‘
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,



Integrated Circuit (IC) Checks. Intagrated circuits are

~—~. most easily checked by direct replacement, When substi-

twution is impossible, check input and output signal states as
described in the circult description and on the diagram.
Lead configuration and data for the 1C°s used in this instru-
ment are provided by Fig. 4-4 and Fig. 4-5.

CORRECTIVE MAINTENANCE

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

Al plectrical and mechanical parts replacements can be
obtained through your local Tektronix Fleld Office or
representative, Many of the standard electronic compo-
nents, however, can be obtsined locally in less time than
that required to order from Tektronix, Inc, Betora purchas
ing or ordering replacement parts, consull the Parts List for
value, lolerance and rating. The Parts section contains
instruetions on how to order these replacemant parts,

NOTE

When selecting the replacement parts, /T is important
o remember that the physical size amd shape of the
component may affect its performance in the cirocuit.

It is best o duplicate the original component as clossly
as possible. Parts orientstion and lead dress should also
duplicate those of the original part becsuse some compad-
nents are oriented (o reduce or control circuit capacitance
and inductance. After rapair, the circuits of the instrument
may nieed recalibration.

Soldering Technique

| WARNING I

Lisconmect the instrument from the power pack
before sofdering.

Circuit Boards. Use ordinary G0/40 salder and a 15 watt
pencil type soldering iron on the circuit boards. The tip of
the iron should be clean and properly tinned for best heat
transfer 1o the solder joint. A higher wattage soldering iron
may separate the wiring from the base matenal. MosL
camponanis can be replaced without removing the boards
from the instrument.

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

1. Grip the component lead with long-nase pliers. Touch
the soldering iron to the lead at the solder connection,

2. When the solder begins to melt, pull the lead out
gantly. 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 aiso be used for this purpose,

3. Bend the new component leads 1o fit the holes in the
board, It the board is mounted in the instrument, cut the
leads so they will just protrude through the beard. Insert
thie leads into the holes in the board so the component is
firmly soated (or as positioned originally}. It it does not
seat properly, heal the solder and gently press the compo-
nent into place.

4, Heal-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 amourt of solder
to make o 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 1o remove information
printed on the board.

Power Pack

The Power Pack can be removed from the 14014 by dis-
connicting 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 DT position during removal, This mini-
mizes the number of exposed points 1o which the internal

hattery is connected.
WARNING I

The bartery wsed in the power pack is capable of
dlelivering & farge amount of energy. Rings, watch
bands, or other metalfic items, which may short-
circuit the battery, can rapidfy become hort enough to
Cause severe Hurns.

Circuit Board. Components on the battery charger cir
cuit board can be replaced without removing the board. To

4.7
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reach the under-side of the board, remove the throe nuts
which hold the board in place, Turn the pawer pack over 10
permil the waghers to fall free of the board.

After the nuls and washers have been removed, the outer
end of the board can be lifted up, pivoting it on the wiring
cablg, Be carelul that the screw near the wansformer 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 plats, lrom 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
holes in the side plate. See Fig. 2-1 in the Operating section
for 115230 V wiring information.

Fuse. Access 10 the fuse can be obiained by pulling the
plastic cap oll toward the bottom. When replacing il, be
sure that the groowves in the cap align with the fuse mount
ing board, See Fig. 2-2 for 115230 V fusing information.

Battery, The battery in the power pack is made up of
six 1,26 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
battory,

Fig. 47, Battery wiring.

Battery Pack Remaval. Ursolder the two leads which
nonnecl the battery pack to terminals | and M on the cir
euit board. Free ono lead from the cable clamp. Tapo one
lead end (creating minimum bulk) so that the two leads
cannot come in contact with eéach 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, fresing the
pack. Separate the pack from the rest of the unit, pulling
the pack leads through the hole in the circuit board, Tha
battery holding bracket can now be removed by remaving
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 welected to meet specific performance
requirements, and can be expecied to maintain relatively
equal capabilities throughout the battery operating life. Up-
setting this balance of equality, by introducing & strong cell
into a weak battery, or a weak cell into a strong battery,
will enhance the possibility of reverse charging of the waak-
esl 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
undur concern, Tha Tekfronix 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. I a cell becomes defective,
or @ circuit caises the recommended charge rate 10 be ex-
ceoded, excesive 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
surrounting arra,

The hottery should be inspected wvery six months of
every 500 operating hours, whichever occurs first. Indi-
vidual cells or the entine 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 botween the cells for corrogion, 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 replacikl by cutling the straps which connect
the two ends of the cell 1o the pack and soldering a now call
in its place. See Fig. 4.7, The replacement cell must be the
type specitied 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-

@
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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 tor 24 hours at a FULL CHG rate after a
cell has been replaced 10 balance the cells,

REPLACING CIRCUIT BOARDS
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 boord or major assembly in the 14014,

Power Regulator Board
1. Remove the power pack.

2. Remowe the power regulator shield cover by pressing
it on the side walls of the shield, below the two inden
tations on the cover, and litt tho cover oft,

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

4. Unscrew the Tour mounting screws and 1ift the board
out of the instrument.

5. Replace by reversing this procedure, Check wining
illustration at the emd ol this section 1o insure that the
multi-pin connectors are Installed correctly bafore applying
pHmET

IF Board

1. Disconnect all multi pin connectors, and the coaxial
plugs (J167 & J175) that extend through the board to the
RF casting.

2, Unscrew the plug connectors to the VIDEO OUT and
TRIG N, BNC conneciors and pull the center pin out
Unsolder the lcad 10 the SWEEP connector

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

4, Roplace tho board by reversing this procedure and
check with the wiring illustration at the end of this section
to fnmire that the conneatar are instolled correctly before

appihying power,

®
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RF Casting
i. Remove the power requiator board and the |F board,

NOTE

Access to the ascillator, mixer, and other sectrons of
the AF casting can be gained by removing the power
regulator board, then the hex screws that hold the
desired section of the RF casting together,

2. Disconnect the coaxial cable to the RF Attenuatlor
{1141),

3. Remove the back panel hy removing all the mounting
SCIEWS.

4. Loosn the two Allen st screws that hold the RF
casting to the fron: panel [see Fig. 4-8),

b, Slide the RF casting back and out of tho instrument.

RF Attenuator

1. Remove the control knobs and the front panal mount
ing nutwith the washer.

2. Remove the mounting bracket at the rear of the attan-
wator,

Fig, 4-8. Location of the set screws holding the AF casting to the
frant panul.
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3. Slide the attenuator back and out of the instrument,.
NOTE

The IF GAIN control potentiometer can be removed
from the attenuator assembly by loosening the Allen
set sorows at the rear of the attenuator body and
slicding the potentiometer with its long shaft out the
back of the attenuator body.

Vertical Display Board

1. Aemove 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 lach in until the switch
assembly is in place, then releass, Check to insure the board
and switch assembily is latched in place.

Sweep Circuit Board

1. Disconnect all the multi-pin connectors.

2. Remove the FREQ SPAN and RESOLUTION control
konots.

3. Remove the back panel and circuit board mounting

Push in and pall
board and switch

Fig, 4-9. Latch pssembly for the vertical display board and sediteh
assamhly,

4-10

d, Slide the circuit board back and out of the instru-
ment,

&, Replace the circuit board by reversing the procedure.
Check to insure multi-pin connections are correct before

applying power.,

Calibrator Board
1. Disconnect all the multipin connectors,

2. Unsolder the leads o CAL OUT connector and
VIDEQ FILTER.

3. Remove the two mounting screws and lift the board
out.

4. Replace the board by reversing the procedure.

Center Frequency Controls

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

2. Loosen and remowe the mounlmg nut, then remove
the contral 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 s reguired to
pull it out.)

11 the broken stub is too short to grasp with pliers, use a
small dowsel {028 inch in diameter] clamped in a vise to
push the pin out of the ferruls after the solder has been
haated.

The old ferrule can be cleaned by reheating the solder
and placing a sharp object such as a wothpick 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.



I it is necessary to bend the new pin, grasp the base of
the pin with needle nose pliers and bend sgainst the pres
sure of the pliers 10 avoid breaking the board around the
ferrule,

Cam Switch Repair or Replacement

\J'J' Ty
S\ CAUTION ¢

B N J‘-rﬂ
Because the alignment and spring tension of the cam
switch contacts are critical and must be carefully
maintained for proper operation, the regair of thess
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 iz desired, contact
vour focal Tektromix Field Office or representative.

Tha cam switches consists of a rotaling cam and a set of
contacts mounted an the adjacent circuit board. Thess
switeh eontacts are actuated by lobes on the cam. The cam
wvilohes con be disassembled for inspection, cleaning, repair
or replacement as follows:

REMOVAL:

1. Remove the VARIABLE and FREQ SPAMN knobs,
watch for bushing sleeve inside the FREQ SPAN knob.

2. Loosen the RESOLUTION knob and remowe it and
the plestic dial plate with its keyed shaft.

3. Remove shaft mounting nut to the front panel.

4, Loosen one sot-screw of the potentiometer coupler
nedarest the cam switch.

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

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

7. Carefully remove the cam switches and cover
assembily.

INSTALLATION:

Reverse the removal procedure to replace the cam switch
assembly., When the knobs are installed, check to insure
they are orfented proparly to coincide with the dial read-
oLt.

@
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RF Module

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

Al o A

t CAUTION

Pl Sl S o o i

We do not recommend replacing any discrete com-
ponent saldered to the substrate. Excess heat will
loasen and warp the substrate and may upser critical
circuit balance and twning. I & component must be
replaced wse no more than a 15 watt soldering iron
and extreme care. Components that can be replaced
are listed in the Efectrical Parts Section under the RF
Madule,

Replacing Wide Band Mixer Components

Mixer balance Is obtained by adding a twisted wire pair
to onn 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 discrets
components in the mixer are replaced, the location and
length of this select component will change,

Miscellaneous Maintenance Information

The power translormer 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 Tekronix transformer. Be sure 1o
tabel 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 perlormance of any circuit

PHYSICAL LOCATION OF COMPONENTS

The majority of components for the instrument are
mounted on the circuit board, Cireuit pumbers Tor adjust-
ments, aclive componenls (such as transistors, diodes, ete.),
plugs, and voltage test points are sereened or labeled on the
circuit board, The locations of the circult board compo-
nents are ilustrated in the pictorial disgrams with the eir-
cuit diagrams at the end of this manual.

4-11



Maintenance—T1401A

REPACKAGING FOR SHIPMENT

i the Tektronix instrument is to be shipped to a Tektronix
Service Center for service or repair, anach a tag showing:
owner (with address) and the namae of an individual at your
firm that can be contacted. Include complete instrument
serial number and a description of the service required.

Save and re-use the package in which your instrument was
shipped. W the original packaging is unfit for use or not
available, repackage the instrument as follows:

412

Surround the instrument with polyethylene sheeting to
protect the finish of the instrument.  Obiain a carton of
corrugated cardboard of the correct carton strength and
having inside dimensions of no less than six inches mora
than the instrument dimensions. Cushion the
instrument by tightly packing three incheas of dunnage or
urethane foam botwesn carton and instrument, on all
sides. Seal carlon with shipping tape or industrial
stapler.

The carnon test strength for your instrument is 200 pounds.
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SECTION S
PERFORMANCE CHECK

Change information, it 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 instument 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 simifar title in Section 6. Reference is also made in
this procedure to the perlinent 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 nstrument and manual are subjected o a program
of constant evaluation and updating, Cireuits, a5 well as
procedures, are modified, The history procedure and infor-
mation applicable to earlier Instruments are include 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 1o perform a
complete performance check. Test esuipment specifications
are minimum requirements for accurate chacks or calibra-
tion. Substitute equipment must meet or excead these mini
Mum regquirements.

Special Tektronix calibration fixtures ore used to facill
tate the procedure. Thess are available from Tektronix Inc,,
and may be ordered through your local Tekironix Ficld
Oitice or representative,

In some cases, @ compromise may be made when the
equipment neaded to check or varlly a high tolerance speci-
fication is expensive or impractical 10 obtain, Notification
of this compromise is made o5 o tootnote to the enuipmeant
list, olong with a statement that high talerance specification
cannot be checked because of compromisa,

i)

Equipment List

1. Indicator Oscilloscope: Oscilloscope with B division
vertical display that can be swept by an external 5 volt
sweep signal for a 10 division display. Vertical sensitivity
must equal 1.2 V for full-screen deflection. (Tektronix 323
Dscilloscope is used as part of this system.)

2. Test Oscilloscope: Sensitivity 07 V/Div, frequency
response DC 1o 50 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 MH:, 200 MHz,
500 MHz; accuracy 0.001%. Tektronix 2001 with Harmaonic
Modulator 067-0640-001 or Tektronix Type 184 with
Harmonic Generator 067-0594-00,

A, Audio Signal Generator: Frequency range 10 Hz 1o 1
MHe, variable output amplitude to at least 10 volts peak to
peak, accuracy £3%. General Radio Model 1310A or Hew-
lett Packard Model 24 1A,

5. VHF Signal Generator: Freguency rangs 10 MH2 to
400 MHz, accuracy £1%; calibrated variabde cutput attenu-
ator 0 to 120 dBm. Hewlett Packard Model 608D or GOBE.

6. Constant Amplitude Signal Generator: 1 MHz wo 100
MHz, output amplitude TV 10 5V peak to pesk. Tektronix
Type 191 Constant Amplitede Signal Generator.

7. UHF Signal Generator: Frequency range 400 MHz to
500 MHz, sccuracy *1%; calibrated variable output atten
uator. Hewleit Packard Model 6124,

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

9. Power Meter: Capable of measuring —30 dBm within
0.1 dB; such as General Microwave Model 454A. A power

! The 067-0640-00 Calibration Fixture is used to modulate the sine
wave Marker Dutput frequencies af the 2901 Time Mark Gensrator.
The Marker Dutput is modulated by the Trigger Output to produes
sidebands and their harmonics.
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11. Display Flatness Page 59
Maximum amplitude variation within 3 of

12. Spurious Response Page 510
Down at least 50 dB

13. Intermodulation Distortion Page 5-10

At least 55 dB down for two —30 dBm (+25 dBmV
14D1A-1) signals at 1 MHz separation.

14. Sweep Rate and Cutput Amplitude Page 510
Sweep rate; 1 sweep/second or less o 100 sweeps/
second or more. Qutput amplitude 5V £0.25 V.

16. External Trigger Operation Page 511

Sweep will run from an external trigger source of 41
WV to +10 V, with a duration at least 100 ns and a
freguency 1 MHz or less,

16, External Sweep Voltage Operation Page 512
External voltage of 0 to +5 V will sweep the 1401
with 0 V comesponding to 0 Hz and +5 V corres-
ponding to 500 MHz.

Performance Check—14014

17. Check Gate Operation Page 5-12
Ratio between gated and non-gated portion of
display is 50 dB or more.

18. Check/Adjust Calibrator Out- Page 5-13

put Level and Frequency

Output level =30 dBm $0.5 dB

General

The sequence ol this procedure permits the 14014 per-
formance to be checked with minimum reconnection of
equipment. The titles for checks of the prime character-
istics or eharacteristics that have calibration adjustments ore
printed in capital lettors and reference to the calibration
step is indicated. Performing the complete procedure will
werify all characteristics listed in the Specification section,

Tost equipment setup llustrations 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 14014 are
capitalized {e.g. POWER) and associated lest eguipment
control tithes gra inltial capitalized {eq. Time/Div},

To insure instrumeni accuracy, check the pertarmance
every 1000 hours of operation or every six months, which-
evir ocours sooner, [f the instrument is used in a dusty or
damp environment with extreme changes in temporasture, i
should be checked more treqguentiy.
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VIDEQ and SWEEP

DC POWER Colites 1o Dugllloscope

External OC Pz
Leads to DC Jacks

Timao-Rark
Gensrgtor

s =

A1 ————

Hurmome
Modulato:
v
50 £r Termunation

Flg. 51, Inatial sguipment setup for steps 1 through &

Preliminary Procedure

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

14014
RF ATTEN dB 20
IF GAIM Countorclockwise
VERTICAL DISPLAY LIN
CEMTER FREQ MHr

1-500 250

FINE 0
SWEEP

MODE FREE RUN

RATE Midrangs
FREQ SPAN MHz/DIV  SEARCH
RESOLUTION kHz 1000

Indicator Oscilloscope

Volts/Div {6 div., screen) 2

Input DC
Tmme/Div Ext Horiz
Trigoer Ext Horiz
Horiz Mag Pulled Out to X 10 position
Ext Horiz Input 10X
A Henuation

54

bh. Connect the 1401A to the extarnal DG power source
(+6 V to +16 V) and switch the battery pack selector ta
EXT DC position, Conneet the [ndicator oscilloscope 1o its
power source, and switch POWER on for both instruments,

c. Adjust Position and Time/Diy Vaoriable controls for a
10 division display at the bottom graticule line. Position the
0 Hz response at the O graticule line, mdjust the CENTER
FREQ MHz control to 500 and adjust the Variable Horiz
Gain (VMarizble Time/Div) control to position the frequency
notch at the 10th division line. When correctly adjusted,
the display witl be slightly more than 10 divisions with O Hz
response gt the zero division line, end the frequency marker
{natch) behind the tenth division line.

d., Allow the 1401A to warm up 25 minutes hefore
checking freguency accuracy or Stability.
1. Battery Charge Level Indicator Operation

This is an operational check, nol a specification require-

maEnl.

&, Deoraase the voltage level of the external DC power
source until the CHARGE LEVEL indicator reads in the
red zone,

REV. B. S5EPT. 1974
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b, CHECK—The input voltage to the 1401A should
measure between 6.3 Vand 6.7 V.

¢. The 140TA may now be connected to the battery
puck for the remaining checks, Switch the selector switch
to AC/BATT paosition.

NOTE

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

2. CHECK CENTER FREQUENCY RANGE AND
ACCURACY

Reguiremeni—Hange of the FINE conirol is £1 MH:z
within 10% and the 1-500 control range is 500 MHz. Acou-
racy of the 1500 dial readout, with the FINE control at 0
is + |5 MHz + 5% of the indicaled frequency). Refer to
steps 3 and 4 of Calibration Procedure il the mstrument
does not meat requirements.

i, Connect the Harmonic Generator Test Fixtuie to

" the INPUT 50 € connector an the 1401A, and apply 10 ns

and 20 ns markers from the time-mark generator to the
Harmonic Generator.

b. Switch the VERTICAL DISPLAY to LOG and adjust
the |F GAIN control for a display showing the 50 and 100
MH ¢ signals and harmonics [Fig. 5-2).

¢. CHECK—A O Hr response ghould be displayed nt the
left edoe of the display along with 50 and 100 MH 7 signals
plus harmonics.

d., Adjust the CENTER FREQ MH:z 1-500 control to
position the frequency marker under the O Hr signal. De
crease the FREQ SPAN MHz/DIV setting 10 10 and center
that 0 Hz marker on screen.

¢. CHECK —Dial readout should indicate 000 £ 5 MHz.

f. Increase the CENTER FREQ MH:z 1500 control
setting until the 100 MHz marker signal is centered on
SCraan.

g CHECK-Dial readout should indicate 100 £(10
MHz),

h. CHECK—-Dial calibration at each 100 MHz incre-
ments, using the 100 MHz marker harmonics as check
paints. 1500 control dial readout should indicate fre-
guency within £(5 MHz + 5% of the indicated position).

I. With the CENTER FREQ MH:z 1.600 control adjusted
to the Sth harmonic, switch the FREQ SPAN ssleclor to
SFARCH position.

Firsé Minth
| Groticule Graticule |
L i Line
et T £ | e
Marker . Marker
L~ :

A. 1 marker/diviaon. Ermor = _1_ X 100 or 2.5%.

7 T

:i\

C. FREQ SPAN 200 kH2/Div,

Fig. 5-2. Typical displays when checking trequency span and cenfer
frequency accurackss.

i. CHECK —Frequency marker and the 500 MH: signal
should appear at the right edge of the display.

k. Return the CENTER FREQ MHr 1-500 control to
000 pasition, switch the FRECQ SPAN MHz/DIV selector to
1 and the RESOLUTION kHz 10 100. Check that the 0 Hz
marker is on screen.

|. Remove the Harmonic Genergtor, and apply 1 ls
markers from the timemark generator 1o the INPUT 50 (1
connector. Contor one of the 1 MHr markers on sorgen with

the 1.500 control.
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m. Turn the CENTER FREQ FINE control fully clock-
wise, and note the number of divisions the 1 MHz markers
move,

n. CHECK—Range of the FIME control must equal 1
MHz {1 div.) within 10%.

o. Turmn the CENTER FREQ FINE control fully
counterclockwise.

p. CHECK—Range of the contral must equal 1 MHz
within 10% of its centered or 0 position, Retum the control
to its 0 position.

3. CHECK FREQUENCY SPAN WITH 10 DIVI-
SION DISPLAY

Requirement—Range: 500 MHz to 0 Hz in calibrated
steps, Accuracy within 10% with 10 division display. Refer
1o step 5 of the Calibration Procedure if this requirement is
not met.

a. Set the front panel controls as follows:

RF ATTEN dB G
VERTICAL DISFLAY LOG
FREQ 5PAN MHz/DIV 50 {SEARCH])

CENTER FREQ MHz 50

b. Connect the Harmonic Generator Test Fixture to
the INPUT 50 £ connector and apply 20 ns markers Trom
the time-mark generator to the Harmonic Generator and

INPUT of the 14014,
NOTE

The O67-0640-00 Calibration Fixture is used as
foflows with the 2901,

1. Connect the MARKER connector of the Calibra-
tion Fixture onto the Marker Out connector of the
29071 Time Mark Generator then aopply the 2907
Trigger Out signal throwgh 3 short 50 £ coaxial cable
ta the TRIGGER connectar of the Harmaornic Mogdis-
lator.

2 Apply the SIGNAL OUT through a coaxial cable
and 20 dB aotenuator to the RF Inpur of the appro-
priate Spectrum Analyzer,

3 Use an appropriate Marker Cot signa! (such as
100 MHz or 200 MHz} and modulate this frequency
with the trigger freguency that corresponds to the
frequency span you desire to check,

4. Tune the Spectrum Analyzer Center Freguency
through the band checking frequency 5pan accuracy
and linearity as described in the instrument instruc-
tion manual using the Type 184 Time-Mark Gen-
erator,
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This maorker on [ Thiz mearker on
groticule line : graticule line
4 X mm ——pi—g 1

- ]
:'___H
St
* I
R e II'I:‘H"r Sian Aakal AR RN LSS S S
" P R o
Parcent nonfincarity = gsrvp X 100
- =
- X 100 or 1%.

Fig. 5-3. Chisplay illustrates frequency span linearity measuremeants.

c. CHECK~The display should contain 1 marker/
division within 1.0 division over 10 division display. (Adjust
the Horizontal Position control 1o align markers Lehind
their respective graticule lines.) Check across the CENTER
FREQ MHz tuning range. Fig. 5-2 and Fig. 53 [llustrate
how frequency span accuracies and linearity are measured,

d. Change the FREQ SPAN 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 10 division display over the
complete tuning range of the CENTER FREQ MHz control,

f. CHECK—The accuracy of the remaining FREQ SPAN
MHz/DIV selector positions by setting the selecior 1o the
positions indicated in Table 5-1, and applying the respective
markers to the INPUT of the 14014, Limitations are listed
in Table 5-1.

TABLE 5-1
FREQ Supple-
SPAN Display Limiation |mentary
MHz/ {(Markers | (Within 10%)}| Infor-
o Markers Div) 10 div display| mation
10 | 20ns& .1 s 1 0.1 div
5 1 marker/ +0.2 div
2 div
2 |20ns& 5 us 1 +0.1 div
1 20ns & 1s 1 +0.1 div
5 | 20ns&5 ps | 1 marker/ +0.2div | VIDED
| 2diy FILTER
2 [ 20ns&5 s 1 +0.1 div ON
% | 20ns &5 yus | 1 marker/ +0.1 div
2 div

n

il



e 4. CHECK RESOLUTION BANDWIDTH

Reguirement—Bandwidth at the 50% amplitude point is
within 10% of RESOLUTION kHz selectad. Refer to step 3
of Calibration Procedure if bandwidth is incorrect.

a. Set the front panel controls as follows:
RF ATTEN dB 20

VERTICAL DISPLAY  LIN
FREQ SPAN MHz/DIV 1

RESOLUTION kHz 1000
CENTER FREQ MHz 10
VIDEO FILTER ON

b. Apply .5 s markers from the time-mark generator to
the INPUT 60 0 connector. Adjust the IF GAIN control
for a full screen display of one marker, (Disregard the 0 Hz
marker and other .5 s markers.)

c. Adjust the CENTER FREQ MHz control to position
the display so the bandwidth at the -8 dB (50% amplitude)
point can be measured, See Fig. 5-4,

d. CHECK- Bandwidth must equal 1000 kHz £ 100

™ kHe or 0.5 times the distance betwaen twa b s markers &

10%,

#. Switch the FREQ SPAN MHz/DIV selector to .2 and
the RESOLUTION kHz to 100, Apply 1 ps markers 1o the
INPUT of the 14014,

I, CHECK ~Bandwidth of the display must equal 100
kHz £ 10 kMz or 0.7 times the distance between the two

markers within 10%.

Performance Check—1401A

)
= -

A

p——
A, lllustration of how FM ing is measured.

L Amount of FM ing

[irare S
=TT

B, Display showing 0.5 division of FMing.

= (I -
[ |
Bandwidth = Setting of FREQ SPAN MHz control
times number of divisaons.

Fig. 6.4, Moasuring resolution bandwidth.

@&

Fig. 55. Measuring incidental FM ing.

g. Switch the FREQ SPAN MHz/DIV selector 1o .01
and the RESOLUTION kHz to 3. Apply .1 ms markers to
the 14014 INPUT.

h. CHECK—Bandwidth of the display must equal 3 kHz
* 300 Hz or 0.3 times the distance bethween two markers.

NOTE

Because incidental FMTng is more than the resolution
bandwidth at 3 kHz, the bandwidth will be difficult
to measure. S5ee Fig. 5-5A.

5. Check Incidental FM

Reguirement—MNo meore than 20 kHz, Instrument must
be on battery power or external DC power source for this
check.

2. Set the CENTER FREQ MHz selector to 1, FREQ
SPAN MHz/DIV w .1, RESOLUTION kHz w 3, VERTI-
CAL DISPLAY 1o LIN and VIDEO FILTER to OFF

position.

57



Performance Check—14014

b. Apply 1 us markers from the time-mark generator 1o
the 1401A INPUT. Adjust the CENTER FREQ MH:z
control to tune the 1 MHz marker lo the center of the
screen, and adjust the IF GAIN control and RF ATTEN dB
selactar for a Tull screen display.

c. CHECK ~FM’'ing of the displayed marker (Fig. 5-5B)
must not exceed 20 kHz {1 minor division, see Fig. 55A
for measurement method).

6. Check Operation of Video Filter
There is no specification for this check.

a. Set the frant panel controls as follows:

RF ATTEN dB 20
VERTICAL DISPLAY LIN
CENTER FREQMHz 10
FREC SPAN MH=z/DIV 0
RESOLUTION kHz 1000

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

¢, Amplitude modulate the VHF signal generator at
60% with a 1.6 kH:z signal from the audio signal gen
erator. Adpust the output of the VHF signal genorator
and the 1401 |IF GAIN control for a full screen display,

t, CHECK—VIDEQ FILTER time constant by switch-
ing the VIDEO FILTER on and noting that the display
amplitude decreases approximately 70.7% (3 dB).

7. CHECK DYNAMIC RANGE OF DISPLAY
FUNCTIONS

Requirement—LOG display is ot least 60 dB. Raefer to
step 6 of Calibration procedure it Linearity mode is in-
comrecl.

NOTE

Accuracy of LOG display depends on the Vertical
deflection factor (Volts/Div] which should be 0.2

V/Dfv. Improve the display by re-adiusting Vertical
Cal, or compensate with the Variable cortrol,

a. Change the VHF signal gencrator frequency to 200
MHz and remowve the 1.6 kHz modulation. Decrease the
signal generator output level to sbout 80 dBm.

5-8

Set the lront panal controls as follows:

RF ATTEN dB 0
FRECQ SPAN MHz/DIV 1
RESOLUTION kHz 100
CENTER FREQ MHz 200
VERTICAL DISPLAY LOG

b, Adjust the IF GAIN control clockwise from the
full counterclockwise position, until the baseline starts
to shilt up (approximately 0.25 div of noise), then
adjust the Position controls to place the haseline of the
display at the bottom graticule line.

¢, Adjust the signal generator ocutput and the
CENTER FREQ MH:z conmols for a full screen (6 div)
signal amplitude (signal should not limit).

d. Increase the RF ATTEN dB selection in 10 dB steps,

e. CHECK —Signal amplitude should decrease, in 1
division steps 0.2 division, as the RF ATTEN dB selector
is rotated towards 60 dB. In the 80 dB paosition, the signal
should be visible above the noise, (Dynamic range, LOG
display, must equal or excend 60 dB and accuracy between
two readings must be within 2 dB).

f. Change the VERTICAL DISPLAY 1o LIN. Increase
the IF GAIN setting until there is some noise on the
baseline, and position the baseline of the display at the
hottom graticule line,

g. Increase the signal generalor output level until the
signal amplitude is again full screen (6 divisons).

h. CHECK -LIN mode linearity by decreasing the signal
generator output 6 dB. Note that the signagl amplitude
decreases hall screen,

i. Turn the IF GAIN controd fully clockwise, and adjust
the signal generator output for a full screen display.

j- Turn the IF GAIN control fully counterclockwise.
Note the signal amplitude.

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

|, CHECK—Range of the IF GAIN cantrol must equal or
excead 30 dB. Signal amplitude should equal or excesd (he
amplitude noted in step i,



o

F e

8. Check RF ATTENuator dB
NOTE

The RF ATTENuator o8 accuracy is checked ot the
factory to insure accuracy specifications. This srep
will detect companeat faifuce, But (¢ will nor check
the twlprance characterisrics of this artenvator, If the
exact attersation error or the characteristics of the
selector s rigquired, a reference atlenustor must be
calibrated by the user or manufacturer, or an alien-
uator having more rigid specifications must be used.

Reguirernent—This check is an aperational chock. Accu-
racy of the attenuator is within £{0.5 dB + 1% of the dB

readout),

a, 5S¢t the front panel controls as follows:

RF ATTEN dB 60
VERTICAL DISPLAY LIN
CENTER FREQ MHz 200

FREQ SPAN MHz/DIV 1
RESOLUTION 100

b. Apply 200 MHz from the VHF signel generator to
the INPUT of the 1401A.

€. Adjust the |F GAIN contral Tor a display amplitude
of 4 divisions.

d. CHECK -The RF ATTEN dB selector through each
10 dB step, by docreasing the RF ATTEN dB selector
setting and increasing the signal genorator Variable Atten-
uator selting by 10 dB. The display amplitude should re
main at 4 divisions + 1 division.

9. Check Video Output Level
Raquirement—AtL least 1.2 V Tor full sereen detlection.

a. Set the RF ATTEN dB selector to 10, VERTICAL
DISPLAY at LOG. Change the Indicator oscilloscope Volis/
Div solection 1o 5.

b. Apply 200 MHz signal from the signal gemerator.
Adjust the generator output and [F GAIN control until the
signal tlisplay saturates (amplituce does not increase with
merease in gain or signal level),

¢, CHECK-Signal ampliwde a1 the point of saturation,
should equal or exceed 1.2 volts peak,

d. Retumn the oscilloscope Volis/Div to 2.

REW. C, SEPT. 1974
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10. CHECK SENSITIVITY

Requirement—At least 78 dBm with resolution of 1000
kHz, and ~85 dBEm with 100 kHz resolution, Refer o align-
ment procedure, step 4 in Calibration procedurae if instru-
ment fails Lo mesl reguirements.

a. Set the front panel controls as follows:

RF ATTEN dB ]
CENTER FREQ MHz 10
VERTICAL DISPLAY LIN
FREQ SPAN MHz/DIV 1
RESOLUTION 1000

b, Apply 10 MHz signal from the VHF signal generatar
1o the INPUT of the 1401A.

c. Adjust the IF GAIN control for sbout 0.5 division of
noise, and center the 10 MHz signal on screen with the
CENTER FREQ MHz7 control.

d. Decrease the signal generator output level until the
signal amplitude plus noise 75 1 division,

e, CHECK -Signal input
should not exceed —78dBm,

tevel (analyzer sensitivity)

f. Switch the RESOLUTION kHz selector to 100 and
the FREQ SPAN MHz/DIV to .1. Repeat the above pro-
cedure 1o maasure sensitivity.

9. CHECK—Signal mput level should not exceed —85
dBm.

h. Repeat the sensitivity checks at frequencies of 250
MHz and 400 MHz for each resolution bandwidth setting.

11. CHECK DISPLAY FLATNESS

Requirement—SN B040891 and below, Maximum ampli-
tude varigtion through entire frequency range is within 1.5
dB to 200 MHz and 3.0 dB to 500 MHz. 5N BO40892
and up. Measured with respect to the level at 50 MHz,
within *0.75 dB from 1 MHz to 200 MHz and within +0 dB
to =30 dB from 200 MHz to 500 MHz. Refer to step 4 of
Calibration procedure if requirement is not met.

. Set the Tronl panel controls as follows:

CENTER FREQ MHz 50
VERTICAL DISPLAY LOG

RF ATTEN dB 10

FREQ SPAN MHz/DIV 60 (SEARCH)
RESOLUTION kHz 1000
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b. Change Vertical deflection sensitivity to .05/Div (X5
far deflection of 2.5 dB/Div).

c. Apply 50 MHz signal from the VHF signal generator
to the INPUT of the 1401A,

d. Adjust the IF GAIN conwol for about 0.25 division
of noise, then adjust the signal generator output level for 2
signal amplitude of four divisions.

@, CHECK-Flatness by slowly tuning signal generator
frequency from 1 MHz 1owards 200 MHz, maintaining &
constant generator cutput level, noting maximum variation
of signal amplitude. Maximum ratio of amplitude variation
across 1 MHz to 200 MHz display must not exceed 1.5 dB
(0.6 div) for SN BO40891 and below and +0.75 dB for

SN B0O40892 and up.

f. CHECK—Flatness response by slowly tuning the
signal genergtor trequency from 200 MHz towards 500
MHz. Maximum ratio of amplitude variation across the
display must not exceed 3 dB (1.2 div} for SN B040B21
and below and +0 dB to —3.0 dB for SN B040892 and up.

NOTE

Change to UMF gsignal generator for frequencies above
400 MHz,

g. Return the Vertical defllection to .2 V/Div.

12. Check Spurious Response {Operational check
only)

a. Remove the signal generator signal from the INPUT
cannector of the 1401A and set the front panel controls as
Follows:

RF ATTEM dB &0
CENTER FREQ Mz 250
FREQ SPAN NMH:/DIV 50 [SEARCH)
RESOLUTION kHz 100
VERTICAL DISPLAY LIN

b, Adjust IF GAIN contral for 1 division of noise,
Cheek display for no spurious responses other than O Hp
marker,

13. Check Intermodulation Distortion

Reguirement—|niermodulation sideband amplitude must
not exceed 1 division fram signals that are 55 dB obove a
referonce amplitude of 1 division, LOG mode. Reter to step
4 of Callbration procedurs if requirement is nat met,

a. Set the front panel controls as Tollows:
RF ATTEN dB ¥

VERTICAL DISPLAY LOG
CENTER FREQ MHz 100

5-10

FREQ SPAN MRz/DIV 10

RESOLUTION kHz 100
VIDEQ FILTER OFF

b. Apply 100 MHz signal, with an owtput level of =30
dBm, from the VHF signal generator to the INPUT af the
1401A. Adjust the 14014 IF GAIN contral Tor a full screen
display (signal plus nois¢) amplitude. This sets the input
signal level reference.

t. Remove the signal generator signal from the INPUT
and switch the RF ATTEN <8 selector 1o 50.

d. Apply signals of 90 MHz and 110 MHz or any two
signals down to 1 MHz separation from two signal generators
thraugh two BX attenuators for isolation then through a
BNC “T" connector to the 1401 INPUT. See Fig. 56.

e. Adjust the Ouiput of the signal generaiors so the
amplitude of both displayed signals plus noise equaols 1 divi-
sion.

{. Change the RF ATTEN dB selector setting to 0.

g. CHECK—Intermodulation distortion, by noting the
amplitude of the s:debands. Amplitude must not exceed
0.6 division; see Fig. 5-7.

NOTE

The additional 5 dB iz an approximate calculation,
It a mare accurate check is desired, use the Varmabile
Altenuator on the signal generator to establish the
5 dB differential reference level,

14. Check Sweep Rate Range and Output Ampli-
tude

The SWEEP RATE control should vary the rate from 1
sweep/second or less o 100 sweeps/second or more. Out-
put amplitude should equal 5 V peak 2025 V,

a. Connect the SWEEP VOLTAGE from the 14014 1o
the vertical Input of the test oscilloscope. Set the front
pane! controls as follows:

14014
FREE RUN

Test Oscilloscope

Volts/Div (Calibrated) 1
Time/Div 1s
Triggering Internal

SWEEP MODE

b. Adjust the test oscilloscope triogering controls For g e

triggered display.

REV. C, SEPT. 1974
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Constant Ampliguds
Signal Gan,

i 4 B R T«

Oscilloscope

VHF Slynal Gon,
with enlibrated cutpiat
AttenuRtor,

=20 dBm

Two BX Attenuators
for isolation

Fig. 56, Eguipment setup to check intermodulation distortion.

T | T | ¥
| l F
i ln.l;rm-m.lul.a.lm
Sidebands
= S . L \—.- r— s
[C— e ] x

Fig. 5. 7. Typucal display whon measuring miarmodulation disionimon,

¢, Turn the SWEEP RATE control through its range and
change the oscifloscope Time/Div setting 1o check the range
of the RATE control, Sweep rate should vary from about 1
swoep/second to 100 sweeps/sccond or more.

d. CHECK - The sweep voltage amplifude must equal 5
peak to £0.35 V.

@

15. Check External Trigger Operation

Requiremenl—Sweep will run when the 1401A is
triggered from an extornatl +1 WV to +10 V source, with a
duration at least .1 us and a fregquency 1 MHz or less
{period 1 s or more),

a. Apply the Qutput of the pulse generator through
coaxial cablg, a BNC "T" connector, and & 50 £} termina-
tion, to the TRIG IN connector of the 14014, Connect one
vertical Input of the dual trace test oscilloscope 1o the open
end of the BNC “T" connector so the pulse generator out-
put level can be monitored.

h. Connect the other vertical Input of the dual trace test
oscilloscope to the SWEEP VOLTAGE output connector
on the 14014, Sat the front panel controls as follows:

1407A
SWEEP MODE TRIG IN
SWEEP RATE FAST

511
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Test Oscilloscope
Tima/Div 1ms
Volts/Diy
Ch1 1
Ch2 2
Mode Al

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

d. CHECK—The test oscilloscope display for a sweep
output,

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

. CHECK—The minimum duration characteristic by
decreasing the pulse duration to T s,

g, CHECK—The frequency characteristic by decreasing
the period to 1 ts (pulse duration must equal 1 s for 50%
duty Tactor).

16. Check External Sweep-Voltage-In Operation

Reguiremont—An external voltage of 0 V to 5 V will
sweep the 1401A with O V corresponding to 0 Hz, and 5 V
corresponding to 500 MHz_

a. Set the front panel controls as follows:

FREQ SFAN MHz/DIV 50 (SEARCH)
RESOLUTION kHz 1000
VERTICAL DISPLAY LIN

RF ATTEN dEB 50

b. Apply 2 ns markers (500 MHz) from the time-mark
genorator to tha INPUT 50 £ connector of the 1401 and
adjust the IF GAIN control for full screen display ampli-
tude.

¢, Disconnect the time-mark generatlor output signal to
the INPUT connector of the 1401 and apply 1 MHz from
the constant amplitude signal gencrator. Adjust the gen-
srator output for a Tull screen display amplitude.

d. Switch the SWEEP MODE 1o EXT IN position.
Apply an external 0 V to 5 V DC voltoge source (2101
Pulse Generator Pulse Mode in Output Latched On posi-

512

tion) through a BNC "T" econnector to the SWEEP
VOLTAGE EXT IN connector, Monitor this voltage with a
DC coupled test oscilloscope, by connecting the test ascillo-
scope input to the apen end of the BNC connector,

e. Increase the voltage of the DC source from 0V until
the display baseline shifts to the top of the screen, indica-
ting the 1401A is wned o 1 MHz. Input voltage should
measure approximately 1 volt.

f. Disconnect the 1 MHz signal and apply 500 MHz {2
nsl from the time-mark generator to the T401A INPUT.

g. Increase the DC source voltage towards & volts check-
ing for baseling shilt to the top of the screan near 5 volts,
to indicate the 14014 is tuned to receive 500 MHz,

17. Check Gate Operation

Ratio berween gated and non-gated portion of the dis-
play should equal or exceed 50 dB,

a. Apply a signal to the 1401A INPUT. Tune the
CENTER FREQ to the signnl, then open the display by
switching the FREQ SPAN selector to about 1 MHz/DIV,

b. Switch VERTICAL DISPLAY to LOG then adjust
signal level andfor the GAIN of the 1401A so the signal
amplitude is full screen,

c. Switch GATE ON and OFF and note whether it
affects the display. Without a termination on the GATE
input connector, the switch position should have no eflect.

d, Connect o DG termination (50 O to 100 £2) on the
GATE connector.

8. CHECK—Switch in the OFF position should not
affect the display; however, with the switch in the ON posi
tion, the signal level should decrease 50 dB or more.

f. Apply 8 —4 V gate signal to the teymination or a —4
V gate from a DC coupled low-impedance source (2101
Pulse Generatar) directly 1o the connector.

g. CHECK=Gating signal should reverse the function.
With the switch in the OFF position, signal should be down
50 dB8 during the geting action.
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18. Check Calibrator Output Level and Frequency

The frequency of 50 MHz can be checked with an
accurate frequency counter, such as Tektronix 7000 Series
Oscillescope with 7014 Counter Plug-In Unit. The output
is checked by comparing it to an accurate relerence level,
The accurate reference level is established by using an
accurate power meler capable of messuring 30 dBm
within 0.1 dB to set the signal generator outpul; such as
General Microwave Power Meter Model 454A. An sccurate
power meter that will measure —10 dBm, such as Hewlett
Packard Model 4324, can also be used with a calibrated
attenuator to set the —30 dBm reference level. The
following procedures describe thess two methods:

The Calibrator cutput level is affected by the —10 V
supply; theretore, the supply voltage should be checked if
the Calibrator output level s not within specifications
before making any adjustment,

Because the Calibrator output contains harmonics of the
50 MHz tundamental, power output cun not be measured
directly.

Using an accurate (within 0.1 dB) — 30 dBm, 50 {! Signal
Source: (signal source can be callorated with an accuraie

power meater).

a. Change the verical deflection factor of the oscillo-
scope (Violts/Div from 0.2 V to ,02; 20 mV/Dw). This gain of
10 changes the graticule calibration from 10 dB/Div to
1 dB/Div.
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b. Apply a 30 dBm signal lo the INFUT 50 0 connec-
tor of the 1401A. Signal frequency should egual approxi-
mately 50 MHz.

c. Set the VERTICAL DISPLAY to LOG and switch the
VIDEO FILTER ON,

d. Tune the CENTER FREQ to the input signal and posi-
tion the top of the signal on the graticule center line with the
Gain or RF ATTEN dB selector and oscilloscope Position
control. Open the display to about 1 MHz/Div with the
FREQ SPAN selector for more accurate positioning. This
establishes - 30 dBm reference.

& Remove the reference signal from the INPUT 500
connector, then connect a coaxkal cable batween the CAL
QUTPUT and INPUT 50 {} connactors.

f. Push the CAL ON button and tuna the 50 MHZ cafibra-
tor signal on screen so its ampliude can be compared
against the reference.

g. CHECK—Calibrator 50 MHz fundamental signal level
must equal — 30 dBm +0.3 dB {within 0.5 major division of
the referance),

This completes the performance check for the 1401A
and indicates, whan complated, that the instrument has per-
formed within the spacifications listed in Section 1.
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SECTION 6
CALIBRATION ADJUSTMENT
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, s perflormance 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
sequance 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 1o 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 Tigure
snd control instructions preceding the step.

History Information

The manual and instrument are subjected to a program
of constant evalualion and updating, circuils are modified,
etc. This requires changes in calibration procedures. History
information applicable to earlier instruments is included
either as a deviation within the stepis) or a5 a subpart 1o a
step. These are clearly indicated,

Interaction

Adjustments that interact are noted and reforence made
to the affected adjusoments,

REV B, OCT 1978

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 3.6V, 10V, and
50 V., For example; Triplett Model 630-NA.

Adaptor: 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
J175 and P210 can be used).

Adapter: Jumper cable, 6 inches Jong, with two pin

connectars on each end. Use to connect between P20B
{pins 3 and 4) to P228 {pins 1 and 2.

CALIBERATION RECORD AND INDEX
The following abridoed procedure provides a calibration

record, an index to help locate steps within the procedure,
and a guide for the experienced calibrator,

SHORT FORM PROCEDURE

1401A, Serial No.

Calibration Date

Calibrator

1. Set Battery Charge Current Page 6-2
2. Check/Adjust Power Regulator Volt- Page 6-3
ages
3. Detailed IF Amplifier and RF Circuit Page 6-3
Alignment Procedure in Preparation for
General Alignment.

6-1
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4, General IF and RF Circuit Align-
ment

Page G-6

6. Frequency Span and Center Fre Page 6-7

guency Adjustment

Preliminary Adjustments

Sweep Shaper Adjustments

Calibrate Center Frequency Control
Calibrate Search Freguency Marker
Calibrate FINE Control Range

6. Adjust Linearity Display Amplitude Page 6-11

Preliminary Procedure

NOTE

The following calibration/adjustment procedure is
applicable over an ambient tomperature range of
+20°C to +30°C after the instrument has a warmup

period. with power ON, of at least 25 minutes,

1. Check the [ront panel contrels for smooth operation
and proper indexing.

2. Remove the cabinel from the 14014

3. Using the AC power cord, connect the powsr pack of
the 1401 10 an AC line voltage source which is within the
voltage and frequency requirements of the instrument.

NOTE

The power pack is used only far the first two power
supply and reguiator adjustments.

4, Connect the VIDEQ OUT from the 1401A to the
Input for ona channel ol a dual trace test oscilloscope. Sel
the Volts/Div selector o 2. Connect a test probe to the
second channel ol the duzl trace test oscilloscope and set
the Volts/Div to 1. Connect the SWEEP QUT to the Ext
Horiz Input on the lesi oscilloscope and swilch the Hori-
zontal Display to External Horizontal 1X positan,

5. Apply 500 MHz signal (2 ns time-markers) to the
INPUT &0 £ connector of the 1401A.

6. Adjust the IF GAIN control and the RF ATTEN dB
seloctor until the 0 Hz response and the 500 MHz signal are
visible,

6-2

7. Pasition the D Hz rasponse at the zero vertical grati-
cule line, then adjust the oscilloscope Variabde Horizontal
Gain 1o position the 500 MHz signal under the last (10th) |
division line, This calibretes the sweep length to the (re-
quency span of the 14014, Some overlap may be visible at
the start and end of the display.

POWER SUPPLY

Power supply voltages and ripple tolerance are main-
tenance guides and not performance specifications. Actual
vollage values can vary outside these listed tolerances with
no advarse effects on the instrument performance,
Changing voltage levels may alffect the calibration of some
circults; theretore, performance should be checked if any
voltage levels are changed.

1. Set Battery Charging Current for Power Pack

a. Aemove the battery pack from the instrument and
connect it to an AC power source. Switch the battery pack
charge selector to FULL CHG pasition,

b. Connect the DC wvoltmeter across BG16 (Fig. 6-1).
The positive lead should be connected to the bottom of
RE15. Be sure the negative lead of the voltmeter is isolated
From ground.

c. Check—Meter should read 54 millivalts, £3 millivolts
{180 milliamps, £10 milliamps),

: v woltmeter
s et Iyod heore

Fig. 6-1. Location of RE15 and Charge Rate adjustment [Power s

Pack board),
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d. ADJIST—Charge Rale adjustnent, R644 (Fig. 6-1),
for a meter reading of 54 millivolis.

e. Sei the Power Pack switch {rear panel of power pack)
to TRICKLE CHG.

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 o TRICKLE CHG position.

2. Check/Adjust Power Regulation Voltages
NOTE

The output level of the Calibrator is proportional o
the —10 V supply fabout 7 8 Volt), The Calibrator
ouiput must be checked and adjusted if the 10 V
supply 15 changed.

a. Remove the power regulator shield cover by pressing
in on the side wall of the shield box just below the cover
indentation, and 1ifting ofl. {A small screwdriver will reach
the side wall without taking the power pack out.)

b. Connect an accurate {within 1%} voltmeter betwaeen
chassis ground and the +10 V pre-regulated supply (Fig.
6-2).

Fiq. 65-2. Power regulator test posnis and adjustments,

@
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c. CHECK—Voitage level should measure between
10.7 V and 11.0V.

d. Adjust R7056 (Fig. 6-2), if necessary, to bring the
+10 V pre-regulated supply within limits.

e. Connect the voltmeter between —10 V' regulated
supply and ground.

f. CHECK—Voltage must measure — 10V £0.1 V.

g. Adjust R775 (Fig. 6-2) to bring =10 V supply within
limits,

h. CHECK—-Voltage of remaining regulated supplies
(+10 V, #36 V, =50 V, —6.4 V). Sec Fig. 6-2, Voltages
should measure within 2% of that specitied,

i, Connect test oscilloscope probe to the =10V, 110V
and 3.6 V orequlated supplies and check ripple content.
Ripple should not exceed 16 mV.

i, Insure that the heat sink s properly installed on tran-
sistor (718, then replooe the cover on the power regulator
shield.

IF AMPLIFIER AND
RF CIRCUIT ALIGNMENT
(Sensitivity and Resolution Bandwidth)

Maost instruments will reguire only minor adjustments to
be within sensitivity or bandpass specilications: therefore,
two procedures are provided. The first procedure is detailed
enough to bring a completely misaligned instrument within
the requiremants lor the second procedura, The second is a
ngeneral alignment procedure that is applicabie for an instru-
ment that is partially aligned.

Preparing the 1401A for 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 o 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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(2} 10X Attencotors, BNC to subminiature
plug and sehmmiaturs 10 multipin adaptor,

Fig, 6-2. Eguipment setup for AF and IF alignment.

b. Apply a § MHz signal from the Constant Amplitude
Signal Generator, through two (2) 10X attenuators, a 50 0
coaxial cable, BNC to Sealectro adapter {s2e¢ Equipment
Required fist}, and a Sealectro 1o multi-pin connector cable
(Part No. 175-1204-00), to the input of the 100 kHz filter,
at J280 (Fig. 641, Set the RESOLUTION kHz selector to
100 paosition,

NOTE

Cable assembly WI175 between J175 and P2T0 can be
removed and used as the Sealectro ro multi-pin con-
nector adapter.

e, Carefully tune the signal generatowr o & MHz for
maximum deflection, Insure that the circuit responds to
only 5 MHz by decreasing the input signal fevel until only
one response is present as you tune ascross 5 MHz, then
switch the RESQLUTION kM7 sefector to 3 kHz position
and carcfully adjust the signal generator frequency for
maximum response. (This will be a very sharp response
point, due to the filtar action of the 5 MHz crystal in the 3
kHz filter.)

d. With the RESOLUTION kHz selector at the 2 kHz
position, adjust the 100 kHz filter, with T288, T286, T284,

6-4

T282, and T280 (Fig. 6-4). Tor maximum response. Da-
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 (Flg. 64) for
maximum responsa,

f. Remove the signal generator connection to J2B0 and
replace multi-pin connector P280.

g. Remove P228 (Fig. 64) and apply 25 MHz signal
from the VHF signal generator to the input of T240,

h. Change the RESOLUTION kHz selector to 100 and
adjust the IF GAIN control for some indigation of noise.

i. Adjust T252 (30 MHz oscillator) for maximum re-
sponse, then adjust T268, T268, T248, and T240 for maxi-
mLm Sensitivity.

Decrease the signal input level as the IF stages are
aligned, and tune about 25 MHz to insure you are not

@
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Fig. 64, IF ciweuil bosd, thowing location of ter points snd
adjustments.

ohserving some spurious signal that may be generated with-
in the |F stages when thay are overdriven.

j- Remove the signal gencrator connection to J228 and
reconnect multi-pin connector P228. Remove P210 and
apply 25 MMz signal from the signal generator 10 J210 (Fig.
6-1).

k. Adjust T208, T210, T240, T248, and the 1 MHz
litter, T222, T224, T226G, T228 (Fig. 6-4) for maximum
sensitivity or response to the 25 MHz signal,

Insure again that the signal level is not overdriving the |F
stages and generating spurious signals,

I, Remove the signal generator connection 1o J210 and
reconnect multi-pin connector P210. Remove P161 and
apply 685 MMy, from the UHF signal generator to J161
linput 1o G965 MHz tilter, sea Fig. 6-6).

Calibration/ Adjustment Procedure— 14014

Fig. 6-5. Connections to the RF circuits and location of bandpass
fitver adjustment C152 (Gate Calibrator board remowved ).

m. Carefully une to 695 MHz and adjust the generator
output until some response is noted.

n. Adjust the 720 MHz oscillator with C187 (Fig. 6-6),
unlil the signal gencrator frequency for maximum response
is 695 MH2z,

[ &k

Fig. 66, 695 MHz Filter, 720 MHz oscillator, and 2nd converter
adjustments (Powor pack remaved)|.
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0. Keeping the input signal level as low as practical,
adjust the 695 MHz filter, with C161, C163, and C165 (Fig.
6-8) 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.

Fig. 6:7. Mixer bias adjustment R385,

Fig. 6-8. Location of C171 for idler tank eirouit adjustmant.

6-6

This completes the preliminary alignment tor the RF
and IF circuits. Proceed with the general alignment proce-
dure to complete the alignment.

4. General Alignment of RF and IF Sections

IT the sensitivity is approximately 50 dBm down, or the
bandpass characteristics are outside specitications, the lol-
lowing procedure can be used to slign the IF and RF
circuits.

Before proceeding with the IF alignment, insure that the
BF ATTEMNuator is not the problem by checking the sensi-
tivity with the attenuator bypassed, Apply the signal to
J141 to bypass the RF Attenuator,

2. Usg the VHF signal generator with the vanable out-
put attenuator. Apply a signal within 1 MHz 1o 500 MHz
frequeney range, to the INPUT 50 £} connector of the
1401A.

b. Set the 14014 front panel controls as follows:
CENTER FREQ MHz Frequency of the applied
signal
FREQ SPAN MHz/DIV B
RESOLUTION kHz 100
VERTICAL DISPLAY LIN

c. Adjust the IF GAIN control and the RF ATTEN dB
selector for about 2 divisions of signal amplitude, Center
the signal in the groticule area with the CENTER FREQ
MHz conol or the signal generator frequency control.

d. | sensitivity is within specifications but bandwidth is
incorrect, proceed to step h.

2. The following describes the procedure to use when
gligning the RAF circuits. Adjusting the mixer efficiency in
the converter or the output of the 695 MKz filter will pull
the 720 MH:z osciliator. Correct this by adjusting C187.
Adjust each adjustment for maximum sensitivity. Maost
adjustments will require retouching because of interaction,

1) Adjust the 695 MH:z Filler, with C161, C163,
C165 (Fig. 6-6) Tor maximum sensitivity,

2) Adjust Band Pass Filter with C152 (Fig. G-5) for
maximum responsec,

3) Adjust mixer bias with R385 (Fig. 6-8) and mixer
coupling with C177 for maximum sensitivity. Mote how
much the adjustment pulls the 720 MHz converter oscil-
lator,

et



4} Adjust the idier tank circuit with C171 (Fig, 6-9)
for maximum response then readjust the oscillator fre-
guency with C187 1o return the oscillator to approxi-
mately the same fregeency. The main objective in this
procedure 5 optimum sensitivity, the oscillator can
therefore be off frequency = few kHz {approximately
200) if the sensitivity is improved.

5) Retouch the mixer bias R385, C177, and C187 in
the output section of the 635 MHz filter.

6) Adjust the Band Pass Filter, with C152, for maxi-
mum sensiivity.

f. The following steps describe the adjustment proce-
dure for the IF ampiifier and lilter circuits,

1) Adjust the IF transformers, T268, TZ58, T248,
T240, T208, T210, (Fig. 64) and the 100 kHz [ilter
with T280, T282, T28B4, T286, T288 for maximum
SBnSITivITY.

2] Switch the RESOLUTION to 3 kHz position then
adjust the 30 kHz oscillator, with T252, Tor maximum
response. Return the RESOLUTION kHz 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
INPUT connector, then apply 20 ns and 1 s markers from
the time-mark generator to the INPUT of the 1401, Switch
the VIDECQ FILTER selector OM,

h. Adjust the VARIABLE FREQ SPAN control so the
graticule is calibrated to 100 kHez/Div (one 1 18 marker/10
divisions}. Tune one of the signals to the graticule center so
bandwidth can be checked,

|
| |
— i
| |
| |
- ! -
L
......1 i
]
Bandwidth = Serting of FREQ SPAN MH: contral
times number of divisions.

Fig. 5-9. Measuring resolution bandwidth.

@
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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 tme-markers fo 20 ns and .1 Us and
switch the FREQ SPAN MHz/DIV selector 1o 2 MHz posi-
tion. Calibrate the display to 1000 kHz/Div by adjusting
the VARIABLE (FREQ SPAN) 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),

I. Tune a marker to the center of the display, switch the
RESOLUTION kHz selector to 1000 and adjust the IF
GAIN control so the signal amplitude is full screen (8 div),
LIN mode,

m. Stagger tune T268, T268 and T370 to increase the
bandwidth of the signal to at least 1 MHz at the 8 dB {half
amplitude) flevel. Tune the adjustments for optimum
symmetry, Signal level will decrease as the bandwidth is
increased, therefore, the IF GAIN will require re-adjustment
te maintain full sereen signal amplitude. Usually 1 MHz
bandwidth is obtained when the signal level has dropped
about G 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) symmatrically to obtain 1 MHz handwidth, Switch
to LOG mode and observe the skirt base to make the final
filter adjustmenis 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

Freguency span and center frequency adjustments inter-
act; theretore, this step is divided into four sub-steps under
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Tew Cheilinscope
with
Duad Traca Display

Fig, 610, Equipment setup for lrequancy span and center frequency sdjustments,

this general heading. Each subswp may be performed
individuaily provided the other circuits are calibrated.

a. Preliminary adjustment,
1) Test equipment setup s shown in Fig. 6-10,

2) Connect the VIDEO output to Ch 1 Input of a
dual trace test oscilloscope and a 10X probe 1o Ch 2
Input. Connect the SWEEP output of the 1401 to the
Ext Horiz Input and set the front panel controls as
follows:

1401

FREQ SPAN MH2/DIV 0
CENTER FREQ MHz 000
SWEEP MODE FREE RUN

RATE Fully clockwise

Oscilloscope

Vertical Mode Chop
Volts/Div

Chi 2

Ch2 J
Horiz Display Ext Horiz

6-8

3) Connect the probe to TPS54 (Fig. 6-11) and pre-
set CF Bal R540 w0 midrange. Adjust the test oscillo-
scope Extermal Horizontal Gain for about 10.5 division
display with equal overscan at cach end.

4] Adjust R585, CF Centering (Fig. 6-11) for 0V at
TP 6554,

5) Switch the FREQ SPAN MHz/DIV selecior 1o
SEARCH position and adjust R550, Search CF, so the
swvoep sawtooth crosses 0 V at the 0 division line. Soo
Fig. 6-12.

6] Switch FREQ SPAN MHz/DIV w 20 and adjust
the CENTER FREQ MH: control until the center of the
SWoep crosses a graticule relerence point,

7} Adjust R540 CF Bal, so the sweep rotates around
its center point as the FREQ SPAN MHz/DIV s
switched between 20 and 0 positions,

B) Turn sweep shapor adjustments R415 (Fig. 6-13)
and Sweep Linesrity adjustment R850 {Fig. 6-11) tully
counterclockwise. Turn the remaining sweep shaper
adjustments R405, R410 through R4S (Fig. 6-13) fully
clockwise.

-
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OHz Volage Level

Fe

= ——rmad

Fig. 5-12. Display when sdjusiing ceniev freguency adjustment
RS50.

Fig. B-11, Loeation of test points and adjustments on the sweep
circuit board.

9) Remowve the probe from TP 554 and connect it to
TP B26 (Fig. 611} Set the vertical sensilivity for the
probe channel to 0.5 V/Div. Switch the Input Coupling
to GND position and position the sweep to the top Fig. 6-13. Location of the vweop shaper adjustmaonts.
graticule line for 0 V reference. Switch the Input
Coupling to DC position and the FREQ SPAN MHz/DIV
i SEARCH. The display should resemble the illustration

— ol Fig. 6-14,

0 the sweep ramp start level, at the far left graticule
fine, s approximately —2.2 volts, (There should be

10) Set the FREQ SPAN MHz/DIV selector o about 0.25 div. over-scan at the left and right graticule
SEARCH position. Adjust RB00 {Zero Freg adjustment) edyes. )
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11) Adjust R850 (Sweep Linearity, see Fig. 6-11)
clockwise until the 0 Hz response appears at the left
edge of the video display. (See Fig. 6-14.) It may be
necessary to decrease the setting of RB00 if 0 Hz can not
be brought on screen. At this time move the probe back
1o TP554 and check to insure the sweep ramp crosses 0
WV at the 0 Hz response position. Re-adjust A555 and
R550 if necessary.

12) Check the voltage difference beoween the ends of
resistor R10B, (Fig. 6-15) on the oscillator current
source board, with a DC coupled probe, Voltage dif-
ference should equal sbout 0.5 volt. Re-adjust RBS0 and
RB00 if necessary. (This voltage indicates the current
drawn by the variable capacitance diodes in the oscilla-
tor circuit) The smount of compensating cumrent
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 FREQ SPAN MHz/DIV selecior to 10 and

. 204 Fig. 6-15. Ouscillator current souree circuit board showing logation
acljust the CENTER FREQ MHz control topasitionthe  p3og"nyy 430 P01 (Gate Calibrator board removed).
0 Hz response to the 15t division line.

Adjust R410 1o bring the break point of the com-

2) Apply 10 ns and .1 s markers through the pengation into the sector of the display that needs to be
Harmonic Generator to the INPUT of the 1401, axpanded then adjust R415 for the amounl of expan-
sion, It will be necessary to reeadjust R405 for best
3} Adjust R405 (Fig. 613} counterclockwise, to dispersion accuracy. Il the dispersion between the O Hz
incréase the swaep slope. until the frequency span response end the 1st marker is grester than the disper-
(dispersion) of the first one or two markers pulls into 1 sion between the st and 2nd marker, decrease the
marker/division. Fig. 6-14 illustrotes a typical display at currgnt through the diodes by resetting the bias level
this paint. with R800 and RB50 (steps 210, o-11, and 2-12). This

level is critical so shift only a2 small amount at a time,
4} Adjust Lthe sweep shaper reverse compensation
(slope} with R410 and R415 for optimum linearity over
the first few divisions [usually 20 to 50 MHz) of disper-
sion. R415 and R410 adjust the amount of reverse siope
to the sweep ramp and compensate for the corrent that
the varactors draw near O V. Their effect on the display
is opposite to the effect that will be noticed with tha
remaining sweep shapar adjustments.

i "1- _1 0

i

J,. DH:z Valiage Level

Y P S

A

Frg. 6-14. Typical display of wawetorm at TPEPE when sweep
shaper adpustments are wrned fully clockwise, Fig. G- 16. Location of gate halancing adjustments,
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5) Tune the display higher in frequency with the
CENTER FREQ MHz control to the next portion that
requires comection. 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 peoint into the sector that
needs commection. Adjust R425 for amount of correction.

6] Continue twning the display up in freguency
towards 500 MHz, progressively adjusting the remaining
shaper circuits for best dispersion accuracy and linearity,

7) Apply 2 ns (500 MHz) signal from the time-mark
generator to the INPUT of the 1401A and check to
insure the frequency span includes 500 MHz. If it does
not, reset the bias level of the varactor diodes with RB00
and R850 and repeat the procedure,

8) Recheck the fregquency span accuracy and linear-
ity. If any portion s not within specifications {=10%)
preset all adjustments back to this point and repeat the
procedure from this point forward,

e. Calibrate CENTER FREQ MHz Control

1} Apply 20 ns markers through the Harmonic Gener-
ator to the INPUT of the 1401A. Insure that the FINE
comtrol dial is set o 0.

2) Select 250 MHz signal {5th marker from O Hz)
and set the CENTER FREQ MHz 1-500 dial to read 260;
then, open the display by decreasing the FREQ SPAN
MHz/DIV setting to about 1.

3} Adjust R555, CF Centering, (Fig. 6-11) 1o posi-
tion a 260 MHz signal at screen center,

4} Switch the FREQ SPAN MHz/DIV selector back
to SEARCH position,

5] Adjust R550, Search CF, (Fig. 6-11) to position
the 250 MHz signal at the center graticule line.

6) Tune the CENTER FREQ MHz control to sslect
another freguency, such as 400 MHz, on the display.
Adjust R575, CF Cal, (Fig. 6-11) to pasition the signal
at the center graticule line as the FREQ SPAN MHz/DIV
saleclor s=tting is decreased towards 0,

d. Adjust Search Marker

1) Tune the CENTER FREQ MHz to any signal on
the display. Open the display by decreasing the FREQ
SPAN MHz/DIV selection towards 0, keeping the signal
centered on screen with the CENTER FREQ MHz
control,

@
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2) Switch the FREQ SPAN MHz/DIV selector back
to SEARCH paosition,

3) Adjust R585 (Fig. 6-11) to position the frequency
marker (notch) under the selected signal.

¢. Calibrate FINE Control Range

1) Apply 20 MHz and .1 s markers through the
Harmonic Generator to the INPUT of the 1401.

2) Set the FREQ SPAN MHz/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 hine with the CENTER FREQ
MHz 1-500 control.

4} Turn the FINE control through its range 1o the +1
MHz position (fully clockwise) and note the shift in
MHz of the 1 MH: marker.

B) Adjust R678 so the control range for the FINE
control is 2 MHz (&1 MHz from 0,

) Return the FINE control to O setting.

This completes the frequency span and center frequency
adjustments

6. Adjust Linearity Amplifier Gain
a. Set the front panel selectors of the 1401A as follows:

VERTICAL DISPLAY LOG

RF ATTEN dB &0
FREQ SPAN MH/DIV SEARCH
RESOLUTION kHz 1000

b. Apply a 200 MHz signal from the VHF signal genera-
tor or time-mark generator to the INPUT of the 1401,

c. Adjust the IF GAIN control, from a fully counter-
clockwise position, clockwise until the noise level starts 1o
dhift the baseline of the display {approximately 0.25 div.
noisa).

d. Decrease the RF ATTEN dB selector position until
the signal amplitude is approximately 2/4 =screen. Decrease
FREQ SPAN MH:/DIV selector satting to 1 1o open the
display.

e. Switch the VERTICAL DISPLAY to LIN and adjust
Lin Cal R55, on the Linear Amplifier circuit board, for a
signal amplitude that equals the LOG display (3/4 screen).
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7. Adjust Balance of Gating Circuit

a. Apply a signal to the 1401A INPUT. Tune the CEN-
TER FREQ o the signal frequency and apen the display 10
about 1 MHz/DIV with the FREQ SPAN salector

b. Switch the VERTICAL DISPLAY to LOG. Adjust the
signal level andior GAIN of the 1401A so the signal ampii-
tude s full screen.

¢. Connect @ DC lermination (501 to 100(]) to the
GATE input connector and switch the GATE function switch
ON.

d. Adjust C948 and C949 (Fig. 6-16) for minimum signal
amplitude.

B. Check and Adjust Calibrator Output Level and
Frequency

The frequency of 50 MHz can be checked with an accu-
rate frequancy counter, such as Tektronix 7000 Series Os-
cilloscope with 7014 Counter Plug-in Unit. The output is
checked by companng |t to an accurate referonce level. The
accurate réference level is established by using an accurate
power meter capable of measuring — 30 dBm within 0.1 dB
to set the signal generator output; such as General Micro-
wave Power Meter Model 454A. An accurale power mater
that will measure — 10 dBm, such as Hewlett Packard Mod-
el 432A, can also be used with a calibratod atlenuator to set
the - 30 dBm reference level The folliowsng procedures de-
scribe these two methods:

The Cakbrator outpul lavel i aflected by the —10 V sup-
ply; therefore, the supply voltage should be checked il the
Calibrator output level s nol within specifications Defore
making any adjustment.

Because the Calibrator output contains harmonics of the
50 MH: fundamontal, power output can not be measured
directly

Methed 1: Using an accurate (within 0.1 dB8) - 30 dBm,
50 1! Signal Souree; (signal source can be calibrated with an
accurate power meter),

a. Change the vertical deflection factor of the oscillo-
scope (Voils/Div from 0.2 V to .02; 20 mV/Div). This gain of
10 changes the grabicule calibration from 10 dB/Div to
1 dB/Diy.

6-12

b. Apply 2 —30 dBm signal to the INPUT 50 i connec-

tor of the 1401A. Signal frequency should equal approxi-
mately 50 MHz.

©. Set the VERTICAL DISPLAY to LOG and swilch the
VIDEO FILTER ON,

d Tune the CENTER FREQ to the input signal and posi-
tion the top of ihe signal on the graticule center line with the
Gain or RF ATTEN dB selector and oscllloscope Position
control. Open the display to about 1| MHZDw with the
FREQ SPAN selector for more accurate positioning. This
establishes - 30 dBm reference.

e. Remove the reference signal from the INPUT 5010
connector, then connect a coaxial cable between the CAL
OUTPUT and INPLT 50 1} connectors.

f. Push the CAL ON button and tune the 50 MHz calibra-
tor signal on screen so its amplitude can be compared
against the reference,

g. CHECK-——Calibrator 50 MHz fundamental signal level
must equal - 30 dBm + 0.3 dB (within 0.5 major division of
the reference).

h. ADJUST—H necessary, remove the instrument from
its case and adjust the output level of the calibrator with
R905 (Fig.6-17) until #t equals - 30 dBm,

Fug. =17 Calibrator and Gating cireult adjustments,
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Method 2: Il power meter is calibrated to -10 dBm,

This method requires a pre-calibrated 20 dB attenuator,
a power mater accurale 1o -10 dBm and a 50 MHz signal
source with a variable oulput to at least - 10 dBm.

a, Use a power meter fo sel the output of a 50 MHz
signal source so its output plus the callbrated attenuator
gquals —30 dBm, —30 dBm — (Generator Output + Cali-
brated Attonuator.)

b. Apply the above calibrated signal to the T401A INPUT
and establish a reference level on the graticule as described
in Method 1.

REV DEC 1982
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c. Apply the CAL OUT signal to the INPUT and
compare,

d. ADJUST—H necessary. adjust R905 unti the CAL
OUTPUT equals —30 dBm.

NOTE

For maximum accuracy e same cable that is used (o
calibrate the Calibrator output should be used to con-
nect to the signal souree.

This concludes the Calibration procedure. The instrument
should now meet all requirements calied for in the Perfor-

mance seclion
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‘Section T—1401A

REPLACEABLE
ELECTRICAL PARTS

PARTS ORDERING INFORMATION

Replacement parts are avasiable from or thraugh your local Tektronbx, Inc. Field Olfice
or representalive

Changes to Tektranii instruments are somsetimes made to accommodate improved
compononts as thay become avallable, and to give you the benefit of the latest circuit
improvements devalopod in our engineering department. 1t is therelore important, when
ardaring parts, 1 include the following information in your order: Part number, instrument
type or numbar, sacial number, and modification number il applicable.

I & part you have ardersd has been replaced with a new or improved paﬂ.]rourﬁcal
Toktronix, Inc. Field OHice or represeniative will contact you concemning any change in part
riumbar

Change information, il any, i located at the rear of this manual.

SPECIAL NOTES AND SYMBOLS
X000 Part first added at ihis sorial number
00X Part remowved after this serial number

In the Paris List, an Hem Mame is separated from the description by a colon (7).
Because of space limilations, an Item Mame may somelimes appear as incomplele. For
turther thom Mame sdentification, the LS. Fedoral Cataloging Handbook HE-1 can be
utilized where possible

ABBREVIATIONS
ACTH ACTUATOR PLETC PLASTIC
ASSY ASSEMBLY aTz QUARTZ
cap CAPACITOR RECP RECEPTACLE
CECR CERAMIC RES RESISTOR
CKT CIRCUIT AF RADIO FREQUENCY
COmP COMPOSITION SEL SELECTED
CONN CONNECTOR SEMICOND SEMICONDUCTOR
ELCTLT ELECTROLYTIC SENS SENSITIVE
ELEC ELECTRICAL VAR VARIABLE
INCAND  INCANDESCENT W WIREWOUND
LED LIGHT EMITTING DIODE KFMA TRANSFORMER
NONWIR  NON WIREWOUIND XTAL CRYSTAL



Replaceable Electrical Parts—1401A

CROSS INDEX—MFR, CODE NUMBER TO MANUFACTURER

Mir. Code Manulacturer Address City. State, Zip
CC00M SOMY/TEETROHIX CORPORATION PO BOX 14, HANEDA ATRPORT TOKYO 149, JAPAN
DOES3 SANGAHO ELFCTRIC CO., 5. CARILTHA DIV. PO BOX 128 PICKFNG,. 5C 19671
01121 ALIEN-SRADLEY COMPANY 1201 2¥D STEEET SOUTH MILKAUXEE, WI 53204
01295 TEXARE IMSTRUMFENTS, I[NC., SEMICONDUCTOR
GROUP P O ROX 5012, 13500 W CENTRAL
EXFREGEWAY DALIAS, TX 75222
02735 RCA CORPORATION, SOLID STATE OIVISION ROUTE 202 SCMERVILLE, WY 08876
D222 AVE CERAMICE, DIVIEION OF AVX CORP. P O BOX BB7, 19TH AVE. SOUTH MURTLE BEACH, BC 29577
D423 TELOMNIC INDUSTRIES, INC. 21282 LAGUMA CARYON ROAD LAGUMA BEACH, CA 92652
05713 MOTORDLA, INC., SEMIOCONDOCTOR POOD. DIV. 5005 B MCDOWELL RD,PO BOX 20923 PHOENIX. AZ B5036
5091 TRI-ORDINATE CORPORATLION 343 SMYDER AVEWUE BERKELEY HEIGHTS, WI 07922
07263 FAIRCHILD EEMICOMDUCTOR, A DIV. OF
FATRCHILD CAMERA AND THETRUMENT CORF, 464 ELLLS STREET MOUNTAIN VIEW, Ch 94042
07810 TELEDYNE SRMICORDUCTOR 12515 CHADROM AVE. HAWTUORNE, CA 90250
10369 CHICAGD BWITCH, IMC. 2015 WARAMSIA AVE. CHICAGC, IL 60647
12964 URITHOUE CORPORATION 580 PLEASANT STREET WATERTOWN, MA 02172
12140 EDTSON FLRCTRONICS DIV.. HCOGRAW
FDISON €0. GHENIER FIELD-MUNICIPAL ATHPORT MANCHESTES, MY 03130

19209 GEMERAL ELECTRIC CO., EIECTRONIC
CAPFACLTOR AND BATTEFY PRODICTS DEPT.

BATTERY PRODUCTS SEC. P. 0. BOX 114 GAINESVILLF, FL 32601
24138 INTERMATIONAL ELECTROWIC CORF. il6 5 SERVICE FD HUNTIEGTUN STA MELVILIE, L.I., WY 117486
27014 MATTONAL SEMICONDUCTOR CORP. 2900 SEMICONDUCTOR DE, EAMTA CLARA, CA 95051
28480 HEWLETT-PACEARD ©0., CORPORATE HO. 1501 PAGE MILI RO. PALO ALTO, CA 94304
32436 SYSCOM TNTERNATIONAL, INC. 205 SYCAMORE 5T. SOUTH BEND, IN 46622
32997 BOURNS, INC., TRIMDOT PEODICTS DIV, 1200 COLIMBIA AVE. RIVERSIDE, CA 92507
56789 APRAGUR ELECTRIC CO. WORTH ADAMS, MA 01247
60418 TORSION BATANCE COMPANY 125 BLLEWORTH P O BOX 535 CLIFTON, NI 07012
72982 ERIE TeCHNMOLOGICAL PRODUCTS, INC. G644 W, 12TH ST. ERIE, PA 16512
73138 BECKMAN INSTRUMENTS, INC., HELIPOT DIV. 2500 AARROR BLVD. FULLERTON, Ch 92634
73Ry JFD BLECTHONICS COMPOMENTS CORP, IINETREE ROAD OXFORD, MC 27565
74370 JOHNEON, E. F., CO. 299 10TH AVE, 5. W. WASECA, MM 56093
75042 TR ELECTRONIC COMPOMENTS, IRG FIXED

RESTSTORS, PHILADELPHIA DIVISION 401 W, BROAD ST. PHILADELPHIA, PA 19108
75915 LITTELFUSE, INC. B00 E. NORTHWEST HWY DES PLAINES, IL 6COle
76493 BELL INDUSTRIES, INC..

MILLER, J. W., DIV. 19070 REYES AVE., ¥ O BOX 5825 COMPMION, CA 90224
73388 STACKPOLE CARBON CO. §T. MARYHS, FA 15857
BOOOD TEKTRONIX, INC. T O BOX SO0 BEAVERTON, OR 97077
80294 DOURNE, INC., INSTRIMENT DIV. 6135 MAGROLIA AVE. EIVERSIDE, CA 92506
80740 AECKMAN INSTHUMENTS, INC. 2500 HARBOR BIVD. FULLERTON, CA 92634
Bl4a3 INTERMATIONAL FECTIFIER DORP. 9120 SURSET BLAND. LOE AMGELES, CA 920059
21637 DALY ELECTRONICS, INC. PO BOX 609 COLUMDUS, NE 68601
S1HI6 KINGS BLECTROMICS CO., INC. 40 MARBLEDALE RORD TUCKAROE, NY 10707
98201 SEALECTHO CORFORATION 215 Bo¥YT MAMAROMNECK, MY 10544

1-2 REV. C APRIL 1977
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Replaceable Electrical Parts—1401A

Tektronix  Serial/Mode! No. Mir
Ckt No. Part No, Name & Description Code  Mir Part Number
Cl4l 283-0260-00 CAP. ,FED,CER DI:5.6PF, 5T, 200V 72982 A 1L1B200COC3ASC
ci4% 283-0260-00 CAP.  FXD,CER D1:5.6PF, 51,200V 72982 A111NZD0OCOCSHSC
(1% 283-0260-00 CAP.  FXD,CER DI:5.6PF,51,200V 72982 81118200COGSAN
Cl4g 2183-0260-00 CAP. ,FXD,CER Ol:%.6FF, 53,200V 72982 81 115100C0GHSIC
ci52 281-0165-00 CAP. VAR, AIR DI:0.B-10PF,250V TIESS HVN-010W
clib! I81-0164~00 CAP. VAR AIR D1:0.6-6FF,250V FIB99  MVM-006W
Ci63 2B1-0164-00 CAP. VAR AIR DI:0.6-6PF,250V 73899  HVN-008W
Ci65 131-0164-00 CAP. VAR AIR DL:0.6=6PF, 2150V TIESS HVH-006W
ai7l 281 -0164=00 CAF. VAR ALK D1:0.56-6PF,250V TI&99  MVN-O06W
ci73 281-0720-01 CAP. ,FXD,CER DL:|750PF, +80-201,250V EOD09 IR1=-0720-01
Cits 285=01 %00 CAP. ,FXD,CER DL:1000PF,«1D0-0, 200V 72982 B111AJ0B2500102Z
ClTe 183-0135-00 CAP. ,FXD,CER DI: 100FF, 5K, 500V 56789 &0CI2IA
!:!l'l'! 281-0164-00 CAP. VAR AIR DI1:0.6-&PF, 250V TIB99  MVH-DO6M
c179
Cl8i 281-0720-01 CAF.,FXD,CER [Bl:]/30PF,+B0-201,250V 80009 1B1-0720-01
Cl183 181=-060%-00 CAP, ,FXD,CER DI:LPF,+/-0.1PF, 00V T1981 374&-005COK0L09N
ciss 281-0720-01 CAP. ,FXD,CER DI1:1750PF,+80-20%,250V 80009 181-0710-01
3] 281-0670-00 CAP. ,FXD,CER DI:1.8PF,+/-0.IPF, 500V 72982 I74-005COE01B9D
ci85 283-0135-00 CAP. ,FXD.CER DI:100PF,5I, 500V 562189 40C3I2iA
Ci&T 26 1-0164 =00 CAP. VAR AIR D1:0.6-6PF, 250V TIBGS HVH-OO6W
ciagl
c205 283=0000=00 CAP. ,FXD,CER D1:0.0010F,100-0X, 500V 2982 BII-S16E102F
c208 183=0004=00 CAP, ,FXD,CER DI:0.020F,+80-20%, 150V 72982 B55-558-ZIW0D203Z
€209 283=-0026=00 GAP. ,FXD,CER DI:0.2UP,+80-20%,25V 6289 2T4L)
€212 183=0003=00 CAP. ,FXD,CER DL1:0,010F,+B0=20X, 150V 72981 AN5-538Z50-103%
£2e7 281 =059%=00 CAP. ,FXD,CER DL14.7PF,+/=0.5PF, 500V 72982 301-02 30006 79D
c224 281=00T6~00 CAF, VAR, AIR DIr1,2-3.5PF, 800V 74970 1@9=-1-5
226 281-0597=00 CAP,  FXD,CER DLi&.7PF,+/=0.5PF, 500V T2982  301=-01 ICOU0L TID
c13a 181-0003-00 CAP, ,FXD,CER DI:0.01UF,+B0-20X, 150V F20B2 BS5-55A%50-1032
c40 283-0000-00 CAP. FXD,CER D1:0.00]1UF,+100-01,500V 72982 B31-SI6LLOZP
C244 281-0003=00 CAP. ,FXD,CER D1:0.01UF,+80-20X, 150V 72982 B55-558L50-103F
Crhh 283-0001-00 CAP. ,FXD,CER DI:0.01UF,+80-20X, 150V 72987 BS5-55HESU-100Z
CI47 283-0003=00 CAP. ,FXD,CER DI:0.010F, +80-201,150¥ 72982 BAS-55AL5U-1032
c251 283-D003-00 CAF. FID,CER D1:0.010F,+80-20%, i50V 71982 @55-35RISU-1032
= 283-0003-00 CAF. ,FID,CER DI1:0.01UF +80-201,150V 72981 BA5-5581%0-1031
C15% 183-0600-00 CAF. ,FED MICA D:&)PF,5%, 500V 00B33 DLOSEAYOIO
C156 181-0580-00 CAP. ,FXD,CER DI:4TOPF, 1O, 500V 04221 J001=1374
€258 183-0003-00 CAP. ,FXD,CER D1:0.010F,+BO-202, 150V 71981 BS-%34Z5U-1032
c25% 283-0003-00 CAP. . FED,CER DI:0.0IUF,+80-203, 150V 71982  E43-558I50-103L
C26] 183-0003-00 CAP. ,FXD,CER D1:0.01UF,+80-20T, 150V TI982 853-558150-1012
C264 183-0003=00 CAP. ,FXD,CER D1:0.0LUF,+80-20T,1507 71951 B%%-%58250-101%
C26h 283-0003-00 CAP. ,FXD,CER DL:0.0LUF,+B0-20X,150V 71982 RIS-5S582%0-1032
C67 183-0059=00 CAP. ,FXD,CER DL:IUF,+80-20%,25V 72981 B14INDITZSUOI05Z
€278 2R3-0003-00 CAP. ,FXD,CER DI1:0.010F,+80-20%, 1507 12982 B35-358Z50-1032
€180 281-0592-00 CAP, VXD, CER DI:&.TEF,+/-0.5PF, 500V 2981 J01-023CON0GTID
c282 181 -0604L-00 CAP. . FXD,CER Dl:2.2PF, +/-0.25PF,500V 72981 01-000COI0229C
C284 181-0604=00 CAP. ,FXD,CER D1:12.2PF,+/-0.25PF,500V 71982 301-000COU0229C
Cigs 2BL-0592-00 CAP, ,FXD,CER DI:d.7PF, +/-0.5PF,500V 72981 101-02ICOR0DL 79D
€291 283-0003-00 CAP.,FID,CER DI1:0.01UF,+B80-20T, 150V 72981 B35-358L50-1012
€297 1683-0039-00 CAP. ,FXD,CER DI:|UF,+80-201,25V 77982 Bl4INOITZSUOIOSE
cHe 283-0003-00 CAP. ,FXD,CER DI:0.01UF, +80-20, 150V 72981 ASS-558250- 1032
€303 IRI=0000=-00 CAP. ,FXD,CER DI:0.00IUF,=100-01, 500V TI982 BIL-516E102F
£305 181=0%99=00 CAP. ,FAD,CER D1:1PF,+/-0.215FF,500V 72981 A74001C0HI09C

1
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Replaceable Electrical Parts—1401A

Tektromix  Serial/Model No. Mir
CktNo. PartNo. Eff Dscont Name & Description Code Mir Part Number
o8 283-0000-00 CAP. ,FXD,CER DI:0.D0IUF,+160-0%,500v 72981 B31-516E102P
Lo Tk 18- 0000 - D0 CAF, ,FID,CER D1:0.0010F,+100-0T, 500V TI0E? B31-318E102P
cis 181 -0598=00 CAF. ,FXD,CER D1:IPF,+/-0.25PF,500% 72982 374001 COHIOSC
e 183-0000-00 CAP. ,FXD,CER DI:0.001UF,+100-0I,5007 12987 B31-316E102P
£ 283-0000-00 CAP. ,FXD,CER DI:0.0010F,+100-0Z,500V 71981 B31-516RI0IP
€325 281-059%-00 CAP.  FXD,CER DI:I1PF,.+/-0_25PF 500V 71981 374001COHIDIC
C328 263=0000=00 CAP. ,FXD ,CER DI:0.D0L1UF,+ 1000, 500V 71982 B31-316E102F
£33 283-0000-00 CAP, ,FXD,CER D1:0.001UF,=100-0X.500V 71982 G31-516E102P
€335 281-0599-00 CAF. ,FXD,CER DI: PP, +/-0.25PF, 500V 72982 I14001CONTONC
ci3 283-0000-00 CAP. ,FXD,CER DL:0.00]UF,+100-01,500V 72982 B3i-516E102P
c¥l 263-0000-00 GAP. ,FXD,CER DI:0.001UF,+100-0X,500% 72982 B31-516EIC2P
Cls 181 -0%9%-00 CAF. ,FXD,CER DIL:IPF,+/-0._25PF, 500V 719821 374001COHIO9C
Clab 183-0000-00 CAF. ,FXD,CER DI:0.0010F,+100-0Z, 500V 71982 B31-316E102P
€153 183-0000- 00 CAP. ,FXD,CER DI:0.0010LF, «100-0Z, 5007 TI982 @3i-S1sEi02P
361 183-005%9-00 CAP. ,FID,CER DI:|UF,+B0-20I,357 72982 S1AINO)TRSUO0IO5Z
a3 283-0003-00 CAP. ,FXD,CER D1:0.010F,*80-20T,150V 71981 855-53825U-1032
CieT 283-0001-00 CAP. ,FXD,CEE DI1:0.01UF,+80-20%, 150V 17981 855-558250-1032
cn 283-0003-00 CAP. ,FXD,CER DI1:0.010F,+80-201,150V 71987 BS5-538Z5U-1032
cite 183-0059-00 CAP.,FXD,CER D1:UF,+80-20X,25V 12982 R141NOVTESUOIOSE
c501 285-0429-00 CAP. , FXD,PLSTC: 0. 04 JUF, 20T, 100V 56289 &1O0PATION
cs02 283-0000-00 CAP. ,FXD,CER D1:0.001UF,+100-0%, 500V 71982 B11-516E102P
cs07 283=0000=00 CAF, ,FXD,CER DI:0.00lUF,+100-0Z,500V 72982 AX1-S1GELO2P
cslb 283-0000-00 CAP. ,FXD,CER DI:0.00(UF,+100-0%,500V 71981 HII=-S1LELO2P
c510 185=0809=-00 CAP. ,FXD, PLETC: IUF, 10X, 50V SH289  LPBOALAIDSK
0521 281-0%10=00 CAP, ,FXD,CER DI:17PF,+/=5.4PF, 500V 71982 301=000P2GO2 TOM
0523 183-0026=00 CAP,  FXD,CER D110, 2UF,+80-20%,25v 56280 2743
G525 183-0003-00 CAP. ,PXD,CER DI:0,0LUF,+B0-20%, 150V 71982 AL5-SS8Z5U-103%
C529 1B3-0026-00 CAP, FXD,CER D1:0,2UF,+80-20%,25v 56289 274C)
2554 281=-0%13=00 CAP. ,FXD,CER DI:17PF, +/-5.4PF,500V 71982  301-000P2GO270M
G558 181-0%1 3-00 CAP. ,FXD,CER DI:27PF,+/-5.4PF, 500V 729A2 101-000P2G0270M
574 281-0%13-00 CAP.,FXD,CER DI:27PF,+/-5.4PF, 500V 72981 30| -000PICOT TOM
Ci7e 281-0028-00 CAP. ,FXID,.CER DI:0.2UF,+BD-20T,75¥ 289 1M4C)
c599 283-0000-00 CAP. ,FXD,CER DI:0.001UF,+100-0%, 500V 71982 B1)-S16El0ZP
605 150-0287-00 CAP. ,FXD,ELCTLT :ATUF, 208,25V 56289 3004 TRXD02 SCCA
€623 783-0003-00 CAP. ,FXD,CER DI:0.0]1UF, +80-202, 150V TI981 SS%-3SAT50-103Z
Cale 190-0114=01 CAF. , FXD, ELCTLYT : 4TUF 6V GOO0M  290-01 14-01
€10l T90-0309-00 CAP. ,FXD, ELCTLT : 100UF, 202, 25V 56289 109DIOTEDOZS¥Z
CTO4 283-0051-00 CAP.,FID,CER DI:0.00330F,51,100V 72982  B1JINI&SCOG0IAT
croe 283-0238-00 CAP. ,FXD,CER DI:0.01UF, |1OT, 50V 72981 B111N075XTROIOIK
Cri3 283=01 14=00 CAF, ,FED,CER DI:0.0015UF,5Z,2007 T1982 BOS-50981320
€S 283-0114-00 CAP. ,FXD,CER DIL:0.0015UF, 52,200V T2982 B05-309B152J
¢l 290-013-00 CAP.,FXD,ELCTLT: 220F 20, 15V SA289 150D226X001 502
€712 290-01 ¥a=00 CAP. ,FXD,ELCTLT : 220F , 20X, 15V 56289 | %0D224X001582
€12 783-0003-00 CAP, ,FXD,CER DI:0.0IUF,+80~20Z,150V 71981 B55-338L30-103L
€731 183-00%9-00 CAP. ,FXD,CER DI:IUF,+80-201,25V 72982 Bl41NO3ITZSV0L052
c738 283-0059=00 CAP. ,FXD,CER DI:UF, +B0-20Z, 25V 11981 BI4L1RO3TZISVOL052
c739 290-0167-00 CAP. ,FX0,ELCTLY; 1OUF, 203, 15v 56289 | J0D104K001 582
cT4l 290-01 ¥4-00 CAP. ,FID,ELCTLT: 2207 . 203,15V 34285 | S0DI16X001582
CT42 290-01 Y4-00 CAP. ,FXD,ELCTLY : 22UF , 202, 1 3W 564789 | 50D126X001582
CT49 283-00%%-00 CAP. FXD,CER DI:1UF,«B0-20L,25¥ 71982 BI14INOATISUOL0E
c752 M3-0111-00 CAF.,FXD,CER D1:0.)UF, 20T, 50V 72982  B121-NOBBZ 010
CT58 2B3-0164-00 CAP. ,FXD,CER DI:2.IuF, 20%, 2% TI982 BIAINOATENSUO25R
CAP, ,FXD,ELCTLT: |OUF, 202, 15W 289 150D106X001 502

c759 290-0167-00
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Ckt Mo. Part No. Name & Description Cade  Mir Part Number
G161 290-01 36-00 CAP. ,FXD_ ELCTLT: 22UF, 201, 15V 56289 |50D2216X0015B2
C182 290-0134-00 CAP. ,FXD, ELCTLY: 220F 20Z,. 15V 56289 [50D228X00L582
£765 283-005%9-00 CAP, .FID,CER O1:1UF +80-20%,25V 7982 BIALNOIZSUDIOSE
e 183-0059%-00 CAP. ,FXD.CER Di:I10F, +«80-Z03,25V 71982 Bi4IN0)7Z%U01052
CIT6 Z83-0111-00 CAP. ,FXD,CER BI:0.|0F,20Z, 50V 72982 BI11I-NOBEISU1IO4M
CTra 290-01 M=00 CAP. ,FXD,ELCTLT: 120F ,20%, | 5¢ SEZE9 | 30DITANOOL 582
C779 190-0167=-00 CAP. FAD ELCTLT:10UF,20%, 15V 56289 1 50DiD6X001 587
C782 2B3-0059=00 CAP. ,FXD,CER D]:1UF,+80-20%, 25V 72982 BI4INOATESUOLIOSZ
el HO0=030%=-00 CAP. , FXD,ELCTLT : JUF, 20X, 1 50V 56289 109D305X0150C3
cr9z 290-030%-00 CAP. ,FYD ELCTLT: UF, 201,150V SA2E9  109DI05X0150C2
cTea 283-0178-00 CAP. ,FXD,CER DI:0.10F,+80-20Z  [0DV 72987 BIMNIAY E 105
cres 290-0327-00 CAF. ,FXD,ELCTLT : 0, 560F , 201 , 10OV 56289 |50D364X0I00A2
CBDG 281-0313-00 CAP. ,FXD,CER D1:27PF,~/-5.4PF, 500V 11982 J01-D00PICOZ7T0M
(.11 ] 281-051 3=00 CAP. ,FXD,CER DL:Z)PF,+/=5.4PF 500V 72982 JO1-000PIGOI70M
CE1] 2B3-0003=-00 GAP. ,FXD,CER DI:0.01UF, +80-20T, 150V TI9E2Z  HAS-S38RIU-103Z
2. PR 283~-0190-00 CAP. ,FXD,CER DL:0.47UF, 5%, 50V 11982 BI&INDTTRTROL TGS
caz29 2B1-05471-00 CAP, ,FXD,CER D1:2.7PF,10%, 500V 12882 301-D0DCOJ0Z 79C
CH 281004 1-00 CAP. ,FXD,CER DI:270PF,52,500V 72982 DB31522Z50002713
CBi6 283-0003-00 CAP. FXD,CER DI:0.0lUF,+80-20Z, %0V 71982 BSY-55825U-1032
CR50 Z81-0511-00 CAP. ,FXD,CER DL:27PF,+/=5.4PF,500V 72981 0] -000PICO2 70N
can ZE3-0000-00 CAF. ,FXD, CER DL:0.0010¥,+100-03, 500V 71981 B3]-516E102P
CoDa 28%=0000-00 CAP. ,FXD, CER BIl:0.001UF,*100-01, %00% 71982 8))-516X102F
ce07 283=-0000-00 CAP. ,FXD,CER DE:0.001UF,+ 100-0T, 500V 72982 B3Ll-5)6ElQ2P
ce13 I83-0| =00 CAP. ,FXD,CER Dl:0.00230F,20%, 50V 72582 BlIIBOYAXTROZ2IM
€921 283000000 CAP. ,FXD,CER DL:0,001UF ,+100=-0%, 500V 72982 AY|-S16K10ZR
CoL5 283-0191-00 CAP. ,FXD,CER DL:0.02201,20%,50V T29E2 BL2INOTSLSUO223W
CY48 281-0151-00 CAP. ,VAR,CER DL:|=3PF, 100V 72982 S1B-600A1-1
Cos9 181-0151-D0 CAP, VAR, CER DI:1=3PF, 100V 7298 SIB-600AL-3
C956 283-0191-00 CAP.,.FED,CER DL:0.0220F,20%,50V 12962 BIZIROJ5Z50U0223M
960 283-0000-00 CAP. ,FXI, CER DI:0.00]UF +100-0Z, 500V 12982 Bi-518EIOZP
Co62 183-0191-00 CAP.,FXD CER D1:0.0220F,20Z, 50V TI982 81 1LNG)SES00223M
CHI? 152=-0141-02 SEMICORD DEVICE:S1LICON, 30V, | 50MA BooOg | 51-D141-02
CRE 152-0322-00 BEMICOND DEVICESILICON, 15V, HOT CARRIER 18680  SORE=2671
CRAZ 152-0322-D0 SEMICORD DEVICE:!SILICON, 15V, HOT CARRIER 28480 S082-2672
l:l.lﬂﬁl 152-014)=02 SEMICOBD DEVICE:SILICON, 30V, I50MA 80009 1%2-0lkl-02
CR112
crity!
CRIZL 153-0044-00 SEMICOND DVC SE:SLLICON, |5V, MATCHED 80009  153-0044-00
CRIZ3 153-0044~-00 SEMICOND DVC SE:SLLICON, |5V MATCHED 80009 ) 5)=0044-00
CRL2S I 33=-0044~-00 SEMICOND DVE SE:SILICON, |5V, MATCHED 80409 1 33-D044=-00
CRI27 1 53-0064 =00 SEMICOND DVC SE:SILLCON, 15V MATCHED BOO0Y ] 53-00&L=00
CaieT 151-0332-00 BEMICOND DEVICE:SILICON, |5V, ROT CARRIER 18480 S081-2671
CR201 152-0141-0D2 EEMICORD DEVICE:SILICON,JOV, | 50MA BOOOS 152-01k1-02
CR303 153-0322-00 SEMICOND DEVICE:SILICON, 15V, HOT CARRIER IB4B0 S0R3I-2672
[= 5" T8 157-0377-00 EEMICORD DEVICE:SILICON, {5V, HOT CARRIER 28450 S0R1-1673
CR313 152-0327-00 SEMICORD DEVICE:SILICON, 15V, HOT CARRIER IB4B0  H082-26T1
CRIIG 152-0322-00 SEMICOND DEVICE:SILICON, | 5V, BOT CARRIER 28480 S5082-2672
CRI23 152-0323-00 SEMICOND DEVICE:SILICON, |5V . HOT CARRIER 18480 5082-1672
CRAZE 152-0322-00 SEM1COND DEVICE:HILICON, L5V . HOT CAHRIER 28480 S5081-2672
CR333 152-0322-00 SEMICOND DEVICE:SILICON, |5V HOT CARRIER 18480 508%1-2672
CRIM 152-0322-00 SEMICOND DEVICE:SI1LICON, 15, HOT CARRIER 18680 S082-2617
CR3G3 152-0313-00 SEMICOND DEVICE: SILICON, 15V . BOT CARRIER 2B4B0 5062-2673

1
Brplaceable wader 155-00&1-00.
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Ckt No. PariNo. ENf Dscont Name & Description Code Mir Part Number
CRiLh 152-0322-00 SEMICOND DEVICE:SILICON,I5V HOT CARRIER IBABO 3087-16T72
CR3I%4 152-0141-02 SEMICOSD DEVICE:SILICON, 30V, | S0MA BOg0e 152-0141-02
CR4OL 152-0141-02 SEMICORD DEVICE:SILICON, 30V, | 50MA 80009 152-0141-02
CRALG 152-0141-02 SEMICOND DEVICK:SILICOM, IOV, | S0MA BODOS  152-0141-02
CR&i7 152-0141-02 SEM{COND DEVICE:SILICON, 30V, | 50MA BODDS 152-0141-02
CRETH 152-0141-02 SEMICOND DEVICE:SILICON 30V, 150MA 80009  (52-0141-02
CRa27 152-01a1-02 SEMICOND DEVICE:S1LLICON, 30V, 1 50MA BODDY  152-01&1-02
CRa¥S 152-0141-02 SEMICOND DEVICE:SILLCON,JOV, | 50mA 80009  152-0141-02
CR&37 152=014|-02 SEMICOND DEVICE:STLICON, 30V, [ S0MA B0009 152-01&4L-02
CRA&GE 152-01641-D2 SEMTCOND DEVICE S1ILICON, 30V, | 50MA BDOOS 152-0141~-02
CR&4a 7 152-0161-02 SEMICOND DEVICE:S1LICON, 30V, 1504A BODOS 152-01&41-02
CRL56 152=0141=02 SEMICOND DEVICE:SILICON, 30V, | 50MA BDOUS | 52-01&]-02
CR&5T 152=01541=02 SEMICOND DEVICE:S1LICON, 30V, L50MA 80009 152-0141-02
CRLBE 152-0151-02 SEMICOND DEVICE:SLLICON, 30V, | S0MA 80009 152-0141-02
CR4AT 152-0141-02 SEMICONMD DEVICE:SILICON, 30V, | 50MA OO  152-0141-02
CRATH 152=01%1~02 SEMICOND DEVICE:SILICON, 30V | SOMA Bogo%  152-0Ll&l-02
CR&T7 L52-Di4i-02 SEMICORD DEVICE:S1LICON, 30V, 1 50MA BOOOS 152-0141-02
CR3L1 152-D14&1-02 SEMICOND DEVICE:S1LICON, 2OV, I SOMA BOODS [52-D141-02
= &) 152-0141-02 SEMICORD DEVICE: S1LICON, 30V, | JOHA 80009 132-0141-02
CRS14 152-0802-00 SEMICOND DEVICHK: TUNNEL,2.2WA, I5PF 80009 | 52-0402-00
CH547 152-0141-02 SEMTCONT DEVICE:SILICON, 3OV, | MIMA 80009 152-0041-02
CRY94 152-0141-02 SEMICOND DEVICE:STLICON, 30V, L 30MA 80009 152-Dis1-02
CR397 152-0141-D2 SEMICOND DEVICE!SILICON,30V,|50MA B0O08  152-D141=-02
CRADS 1%2-0107-00 SEMICOND DEVICE: BILTCON, AQDV, 400MA BOOOF  152-0107=00
CROI0A=D |52-D107-00 SEMLCOND DEVICE:81LICON, &S00V, 500MA AOOOR  152=-0107=00
CR&37 152=0008-00 SEMICOND DEV]CE: GERMANIUM, 75V, HOMA BOOOS  152-0006-00
CREIA 152-0008~-00 SEMICOND DEVICE: CERMANIUM, 75V, kA BOOOY 152-D00B-00
RT3 152-0008-00 SEMICOKD DEVICE:GCERMANIUM, 75V, b0MA 80009 131-0008-00
CR7Z21 152-0180-00 SEMICOSND DEVICE:SILICON, 1OV, 5A BOODY 151-01B0-00
CET&| 152-0180~00 SEMICOSD DEVICE:S1L1CON, [0V, 54 BOO0% 132-0L80-00
CR761 152-0180-00 o SEMICORD DEVICE:SILICON, 10V, 5A 80009 152-01B0-00
CE791 152-0041-00 -1 U WA "W SEMICOND DEVICE: SILICON, 175V, 1 00HA BOOD9  152-0061-00
CRT% 152-0141-02 SEMICOND DEVICE:STLICON, 30V, | S0MA BODO9 152-0141-02
CREZ & 152-0141-02 SEMICOND DEVICE:SILICON, YOV, | S0MA BOOD% 152-D14L-02
CEA32 152=014&1-02 SEMICOND DEVICE:SLLLCON, 3OV, | 30MA B0O0D% 152-0141-02
CR941 152-0141-02 SEMICOND DEVICE:STLICON, IOV, 1 50MA BOOOS 151-DI&1-02
CR%46
CR9GT 153-0064-00 SEMICOND DVC BE:STLICON, |5V MATCHED BOUDS ] 53-D044=00
CHY4H
CROLG.
CE951 152-0141-02 SEMI1COND DEVICE:STLICON, 30V, | 50MA BOOM  151-0161-0F
CR953 152-0141-02 SEMICOND DEVICE:SILICON, 30V, | S0MA BOOD9 151-0141-D2
Fio | 59006400 FUSE ,CARTRIDGE : 1A, 250V , 10 SEC 15915 212001
Faol | 59-0080-00 FUSE, CARTRIDGE : 0, 2A, 250V, SLOW HLOW 71591% 213.200
F&0| 159-0074-00 FUSE,CARTRIDGE:0. |A, 250V, 200% SLON=-ALOW 7591% 213.100
FLTOD 119-0230-00 DOZ0O4O0 BO4999%  FILTER,BANDPASS:SMiZ ,CTR FREQ, JHZ,4DB 80009  119-0230-00
FLTDO 119-0683-00  BOSOO00 FILTER, BAKDPASS : CTK FREQ S5MNZ,-6D8 |0OKHZ ME) DDE-25220
J10 131-0BI8—D0D CONNECTOR , RCPT, :BNC , FEMALE S18} ECI9=151BNC
J12 131-0818—00 CONNECTOR ,RCPT, : BNC , FEMALE 91836 EKCI9-135)BRC
J20 131 =-0955=00 CONNECTOR, RCPT , : BNC , FEMALE W/ HARIWARE 03091 31-179
J50 131-D955-00 CONNECTOR, RCPT , : NG, FEMALE , W/ HARDWARE 05091 A1-279
J55 131-0955-00 COMNECTOR ,ROPT,  BNC, FEMALE , W/ HAR WA IE 05081 11-279
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Jie 131=0938=-00 CONNECTOR, RCPT, : 50 OHM MALE SHAP-OM SA291 051-D43-034%
Jia 131-0938=00 COMRECTOR , RCPT, : 50 OHM MALE SHAP-ON 9E291  O5E-043-034%
1z 131-0951-00 CONKECTOR , RCPT, ¢ SHAP-ON MALE 98201 051-051-01%9-220
JlLzs 131-0951-00 CONNECTOR, RCPT, 1 SHAP-0N MALE @291  U51-051-0199-220
Jz7 131-0951-00 CONNECTO® , RCPT, : SNAP-ON MALE 8291 051-051-0159=220
Jhal 131-0938-00 DONMECTOR, RCPFT, ;50 OBM MALE SHAP-ON 5291 O51-0431-0349
JI4% 131=-0938-00 CONNECTOR , RCPT, : 50 OHM MALE SHAP-OR 08291 031-043-0349
Jisi I 31-0938-00 CONKECTOR , RCPT, :50 OHM MALE SHAP-ON 98291 O51-043-0349
J153 131-0938-00 CONRECTOR, RCPT, : 50 OHM MALE SNAP-OH aBz9]  D31-043-0349
Jiél 131-0938-00 COMBECTOR, RCPT, : 50 OHH MALE SHAP-ON 98291 051-043-0349
nis i 11-0938-00 CONRECTOR, RCPT, 1 50 OHM MALE SRAF-OM 98291 05]-D431-0349
611 { ¥6—0139-00 JACK, TIP:BANANA STYLE W/RED CAP D00 136-0139-00
J612 136-0LA0-00 JACE, TIP:BANAHA STYLE ,CHARCOAL GHAY CA 0009 1360 1&0-00
L20 276~0557-00 CORE, FERRITE:0-23 1D X 0.12 1D X 0.125 78488 37-011)
L21 276-0557-00 CORE, FERRITR:D0.23 ID X 0,12 ID X 0.125 TB4BE 5701131
.30 108-0598-00 XBOTOOOU COTL, RF : 2000 BDOOR | DB-0596-00
L3z : 108-0598-00 XBOFO000 CO1L, RF: 200UH BOOOY | O8-0598-00
Lii0
Lt
Liiz]
L113!
Liis!
LllG 276-0528=00 SRIELDING BEAD, :0.10R 02116 SB-0590-65C/ 18
Lzl
Li5! 108-0622-00 COIL,RF: 208 BOOOY  108-D622-00
L153 . | 08=-0822-00 COLL,RF : 208 BOGOG | 08-0622-00
Li71
L1731 108-0749-00 COTL, BF: i2uUH 6433 TOFL25A0
LT, 108-0262-00 COIL,RF: 0. 6UN B8OOGS 108-0262-00
Li#l 108-063 3=00 COlL, RF: IBONH BOODS  108-0623-00
L205 276-0528-00 SHIELDING BEAD,:0,1UH 02114 5H-D590-65C 1B
L&llAa, B 108-04BB-00 COLL,RF: 1500H BODOS  108-04358-00
L721 110-0382-00 XFMR, TOROID: 14 TURNS, SLNCLE 80009 120-0382-00
L722 120-0382-00 XFMR, TOROTD: 14 TURNS, SINCLE 00059  120-0382-00
L741 120-03821-00 XFMR, TOROLD: |4 TURNS , SIKGLE 80009  120-0382-00
k742 120-0382-00 XFHR , TOROID: |4 TURNS,SIKGLE 80009 120-0382-00
L761 120-0382-00 XFME, TOROLD: 14 TURNS, SINGLE 0009  120-0382-00
LI62 120-0382-00 LFME, TOROID: 14 TUKSS  SINGLE BOODY  120-0382-00
L778 | 0B-0453—00 COLL,RF: 62508 BOGOY  108-0493-00
L7191 120-0382-00 EFMR, TOROID: 14 TURNS,SINGLE B0O0Y  |20-0382-00
L792 1 20=-0382-00 ZFHR, TOROID: 14 TURNS,SINGLE BG0O00  120-0387-00
LB38 108-0173-00  BO20400 BO71489 COLL,RF:1.59MH 80009 108-0173-00
LAsa LOB=-D691-00  BO71490 COLL, BF: |, BHI 16693  TOFIA3AL
Lani LOB-0666-00 OOLL, 5F 100K 40009  108-0666-00
Leo7 276—0507=00 SHIELDING BEAD, :0,.6UR TE4B8 S57-0180-7D 5008
L5008 T 76-0507-00 SHIELDING BEAD, :0.6UH TBLEBR 57-0180-7D 5008
1313 1 D#-0538-00 ColL,RF:2. 708 TE491  TOFLI6AL
H30 149-0031-00  BOZ0ADD ®0O5999%  METER,BTRY LVL:0-150UA,I5%,0.50 DIA,SCALE 26138 p-202
M0 149-0044-02  BOSOO00 METER, DTRY LVL:idA, 345 OHMS, 0.5 DIA OO0GM  MURATA MU-|2M
PEOI 131-0552-00 CONTACT ,KLEC:5PL 3 PROWG MALE DOOGH  131-0552-00
Q56 151-0198-00 TRAKSISTOR: SILICON, NPN, SEL FROM MPSS1H BOODG  151-01968-00

Beplocenble wader 155-0041-00.
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062 151=0188-00 TRAKS ISTOR : SILICON, PNP BODOS  151-0188-00
a7 151 =0190-01 TRANSISTOR:S1LICON, NPN 80009  151-0190-01
a8 151 =0190-01 TEANSISTOR:SILICOS NP BODD®  151-0190-01
Q08 131-0190-0 TRANSISTOR:STLICON RPN BOODS  151-0190-01
CIRE]
quis!
QiB4 151 -0251-00 BOIOLO0 BOIYHSY  TRANSISTOR:SILICON,NPM BOGOY 151-0282-00
qQiR4 151-0367-00  BOADOOO TRARSISTOR:SILICOM, KPN, SEL FROM ISTLITP 80009  151-0367-00
Q204 181-0190-0] TRANSISTOR : SILTCON, NFW BODOS  151-0190-01
Qo8 151 = 104 0~00 TRANS [ STOR: STLLCON  FET, N-CHANKEL 01733 INLAD
Q212 151=01%0-01 TRANSISTOR: S1LICON, NP 80009 151-0190-01
Q232 151=0198-00 TRARSISTOR : SILICON, NP, SEL FROM MP591B BOOOS  191-0196-00
Q258 151-1040-00 TRANSISTOR: SILIGUK, FET, N-CHANNEL 02798 IN140
qQiti 151-0190=0] TRANS | STOR : STLICON, NPN BOODYD 1 51-0190-01
0294 151-0198-00 TRANSISTOR:SILICON,NPN,SEL FROM MPS918 80009 | 51-0108-00
Qo 151=0277-00 TRANSISTOR : S ILICON, NPN D471)  SRF774
Q320 15) =02 17=00 TRAMS [STOR: SILICON, NPN Da7LY SRFTIA
Q30 151=-0277-00 TRANSISTOR: SILLCON, NPY 06713 SRFII4
Q340 151=0277-00 TRANSISTOR : SILICON, NPY oAT1)  SRFTI4
Q350 1%1-0277-00 TRANS [STOR: SILICON, NPS 06713 SRF174
Qito 15 1=0198=-00 TRANSISTOR:SILICON, NPK, SEL FROH MP5918 BOOO9  151-0198-00
05la 15 1=0190=01 TRANS {STOR: SILICON, NPN 80009  151-0190-01
0532 151=0188-00 TRANSISTOR: S1LIGON  PHP BOODS | 51=0188-00
Q536 151=0190-01 TRANSISTOR: SLLICON , NPN BOODY  151-0190-01
Q60 151-0190-01 THANS[STOR: 51 LICON, KPR BODOY  151-0190-01
G617 151 =0356=00 TRARSISTOR; SILIGON , NP BOODM 15 1-0356=00
LIV | %1-0219-00 TRANSISTOR:5LLICON, PNP BOODS  151-0219-00
o621 151022400 TRAKSISTOR: 511 LCON, NPN BOODY  151-0224-00
0634 151-0219-00 TRANSISTOR: SILICON, PHP 80009  151-0219-00
0634 151 ~0219-00 TRANSISTOR :511.(CON, PP 80009  151-0219-00
Qo8 151-0190-01 TRANSISTOR:51L1CON, NPN BO0O0% 151-01%0-01
Q710 151-0150-01 TRANSISTOR:SILLCON, NPN 80009  151-0190-01
Qri2 151=0190-01 TRANSISTOR:SILICON,NPN BOO0S | 51-01%0-01
Qlla 151-0190-01 TRANSISTOR:STLIGON, NEN 80009  L51-0190-01
Q76 151-0207-00 6 T 5 %15 TRANSI5TOR: SILICON, NPH AO009  151-0207-00
qris 151-0290-00 ' TRANS ISTOR: SILICON , NPN BOODY  151-0290-00
Q724 1 51=1006-00 THANSISTOR: 51LICON, JFE, N-CHANKEL 80009  1%1-[006=00
QI26A,8  151-0232-00 TRANS [STOR: STLICON, NP, IXIAL BODDS 1 51-0232-00
Q728 151-0190-01 TRANSISTON : S ILICON, NPN BODOS  1%1-0190-01
Q730 151-01564=00 TRANSISTOR 1S 1LICON, FRP BOOGY  151-0154-00
QT4BA, N  151-0232-00 TRANSISTOR: S| LLCON, PN, DEAL 80009 151-0132-00
QR 151-0190-01 TRANSISTOR:S1L1CON, NPX B000S ) 51-0190-01
arso 151-0207-00 TRANSISTOR: S |LICON, NPR 80009 151-0207-00
Q762 151 =1004-00 TRANSISTOR:SILICON, JFE, F-CHANNEL 80009 TiZ6CS
QT64A,8  151-0232-00 THANS [STOR:S1LICON, NP, DEAL #0009 151-0237-00
Q766A. B 151-0232-00 TRANS [ STOR : SILICON, PN, DUAL 80009 151-0232-00
Q774 151-0188-00 TRANSISTOR:S1LICON, PHP 80009 151-0188-00
Q176 151-0207-00 TRANSISTOR : § 1 LICON, NP BO009  151-0207-00
Q794 151=0228-00 TRANSISTOR: SILICON, PNP,SEL FROM ZMABRA 80009 |51-0228-00
qreb |51 =0228=00 TRANSISTOR:SILICON, PKP, SEL FROH IH4B88 BOO09 151-0228-00
a8zu 151-0190-01 TRANSISTOR:S1LICON,NPN BODDS 1 51-0190-01
oB2l 151-0190-01 TRANSISTOH : STLICON KPR 80009 151-0190-01
0826 151-0226-00 TRANSISTOR: SILICON,PNP,SEL FEOM INARBE BOOD®  151-0228-00
ii'-n-n'lllil'u_'ul &% a unlt with &70-0300-XX,
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Mir

Tektronix  Serial/Model No. _

Ckt No. PartNo. Eff Dscont Name & Description Code  Mir Part Number
0830 151 =0190-01 TRANS I STOK: $1 L1CON, KPY BODDY  151-0190-01
Q904 151-0198-00 TRAMSIETOR: SILICON, NP, SEL FROM MPS9|H BODGY  151-0198-00
q912 I15L-0198-00 THANS ISTOR:SILICON, NP, SEL FROM MPSS1H BOOOS  151-0198-00
0944 151-0195-00 TRANS [STOR : §11.100W, NPR 80009 131-0195-00
0954 151-0195-00 TRANS [STOR: STLICON , NPY BO0DS  151-0195-00
0960 151-0195%-00 THANSIBTOR: S1LLCON NPH BOOO9  151-0195%-00
ns 311=1110=-00 RILH, VAR, NOKWIM: LOK ONM, 20, 0. 500 BO2OL  BAZDT-UDY
RS 3L 1=1056=01 ES. VAR, NONWIR: LOK OHM, 10Z,0.50W BUOUS  3L1-10%4-01
Wik 321-0285-00 RES. ,FXD,FILM!9. 09K OHM,1Z,0.1250 91637 MFFIBI6GI0IO0F
R20 31 1-1045-00 RES. VAR, NONWIR:J50K OHM,201,0.304 pl12]  W-T6DSA
RS ILI-1061-00  BOZOLOO DOSPYYY  RES. VAR, NONWIR:]OK OMM,5T,1.5W 8029  36108420103000
RIS 311-1061-01  BOS0O0D RES. VAR, NOSWIE:PNL, 10K OmM 5T1.5W 32997 36108-335-103
B4 311-1062-00 NES. VAR, NONWIR: 10K OMM, 5Z,1.5W BNI%&  35610540310J000
(1] F15=-0]01-00 BO20L00 BOTIVIIX  RES. ,FAD,CMPSN: 100D ONM,5%.0.25W 0112) cBiDis
w7 315-0107-00 XBO70000 RES. ,FXD,CMPSN: LOOM OMM, 55, 0.25W o112l CHID?S
R4 315-0107-00 XBO70000 AES. . FXD,CHPEN: |00M ONM,5%,0.35W 0i121 CBIOTS
K5l 315-0100-00 RES . , FXD,CHPSN; 10 OWN,5%,0.25W 01121 CEIODS
52 115-0510-00 RES. ,FXD,CHPSN: 5] OlM,5%,0.258 DI121 CBYIDS
k51 315-D101-00 RES. FXD,CHPSN: |00 O6M,5T,0. 254 oLIZI CBIOIS
"5 31 1-0633-00 RES. VAR, RONWIN: S 0N, 105,0.508 73138 B2-30-0
(e 31 5-0302-00 RES. ,FXD,CMPSN:IK OHM,5%,0.25 oL121 CB3O2S
B57 315-0302~00 WES. ,FXD,CMPSN: 38 OHM,5%,0.75W OLi21 CB30IY
Ty 315-0101-00 RES, , FXD,CMPSN: |00 OHM, 52, 0,250 D121 CHIOLY
kit I15-0102-00 HES. ,FXD,CHPSN: | OUM,5%,0.25W allzl caloas
Rbi I15=0472=00 HES. , FXD,CMPSN; 4. 7K OIIM, 5%, 0,250 01121 CWLI2D
neh 315-0103-00 KES . . FXD,CHPSH: LOK ONM,52,0.258 0121 €8i0as
R 315-0334-00 RES. ,FXD,CHPSN: 110K OHM,5Z,0.254 o112t cEldAY
anl 315-0102-00 RES ., FXD,CMPSH; IX OHM,5%,0.25W o121 CBIO2S
R 311-018%-00 RES ., FXD,FILM:9.09K OMM,1Z.D. 1250 91637  MFFIA16GOU900F
"7 321-0281-00 HES. ,FXD,FILM:8.25€ OMM, 1T, 0.125W 91637 HFFIBISGH2 S00F
R 311-0289-00 RES. ,FXD,FLLM: 10K OMM, 13,0, 125 91637 MFFLBLGGLUUDIF
k74 311-0253-00 RES. ,PXD,FILM:4,. 22K DHM, 1T, 0.1259 01637 HFVIB16G42200F
R79 121-0222-00 RES. FXD,FILM: 2K OWM,13,0.125W 91637 MFFI8|6G20000F
(1} 315-D104-00 RES. FXD,CHPSN: ) 00K OMM,SZ,0_25W DL1Z1 CBIOAY
RB4 31%-0iG3-00 BES. .FXD,CHPSN: 10X O, 5%,0.259 DL121 €105
[T 315-0102-00 RES_ ,FXD,CHPSH: K OHM,5%,0.259 pl121  CBIO2S
(TH 321-0285-00 RES. ,FYD,FILM:9.09F OHM, |Z,0.125 91637 NFFIBI6CI000F
Rio4 315-0302-00 KES. FXD,CMPSN: JE OMM,3%,0,25% oli2l CBIO2Y
RIOS 315-0102-00 RES. ,FXD,CMPSN: |K OUM,52,0.25W 01121 CRIO2S
RIOH 31 5-D680-00 RES. ,FXD,CHPSN: A8 OHM, 32,0, 25W gli2l CB&RDS
::n\:l 321023900 RES. ,FXD,FILM:3.01K OWM,|Z,D.125V 01637 MFFI816CI0100F

1
Ri1g?
K122
ri)32
mi14?
ris?
miie?
ki1
niiet
"Il &
;Nnh-hld as & wait with Si5.
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Tektronix  Serial/Model No. Mitr

Ckt No. Part No.  Eff Dscont Name & Description Code Mir Part Number
Rzl 3 7-0163-00 RES. ,FXD,CMPSN: 16K oM, 52,0.1256 01121 PBLEIS

21 3LT-0163-00 BES. ,FXD,CMPSN: |6X OHM,5I.0.125& OL1Z1 BAl&3S

RiZ% 317-0163-00 RES. ,FXD,CMPEN: 16K OHM,5T,0.1259 olizl mBl6dS

127 31 7=0163-00 RES. VXD, CMPSM: 16K OHM,51.0.1259 oLizL BBis3s

RI&T 31 7-0120-00 REH . ,FXD,CMPSN: 12 OHM,58,0.125W DLEZL  BAl205

Rl&E 317043 1-00 RES, ,FXD,CHPSN: A0 OHM, 5,0, 1259 DI1dl  BB&3LS

R1&9 317-0431-00 RES. . FXD,CMPSN:430 OMM,3Z,0.125W 01121 BBA3LS

RiA3 3 7-0100=-00 RES. ,FXD,CMPEN: 10 OHM,57,0.125W 0112l BBIDOS

Rld4 I 5-0221-00 RES. FXD,CMPSN:2.2K OBM,5%,0.25W 01121 CBI215

w200 115-0129-00 RES. ,FXD,CMPEN: 1TE OHM,5%,0.25W ol cei23s

R202 11 5-D243-00 RES. XD, CHMPEN: 24K OHM, 5T ,0.25W OLl1Z1 CM2433

K203 115-0104-00 RES. ,FXD,CMPSKE: 100K OHM,5Z,0.25W DI121 CHID4S

El0& 31 5-0163-00 RES, ,FXD,CMPSH: 16K O#M,5T,0,25W 0li3l CBi161S

R20% 31%-0102-00 BES. . FXD,CHPSK: |X OHM,5%,0.2% @1121 calpas

208 315-0331-00 RES. ,FED,CHPSN: 310 O™ 520,25 01121 cCBXALS

R09 31%-0101-00 BLE. FID, CMPSH: 100 ol 5I.0.25W 01121 CRIOLS

RN 315-0912-00 RES. ,FXD,CHMPSN: 9. 1K ORNM,5I,0.25W 0I1zl  CPRIIS

Rz 31%-0102-00 RES, . FXD,CHPSH: 1K OMM 5Z,0.25W Gli21 CmlD1%

RIZi 11 5-0510-0D0 HES. ,FXD,CMPSN:51 OEM,51,0,25W alizl CB05

&4 8] I 5-0103-09 RES. ,FXD,CMPSH: 10K OHM, 5% ,0.25¢ Blizl <81035

bt 11 4=0103-00 HES, ,FXD,CHPSN: 10K OHM_3I.0.7564 0Ll2l celo3s

| ¥ 1] 31 5-0003~00 RES. ,FXD,CHPSN: JOK OHM .5 ,0.25W DIzl cpIRds

R241 11 5=0510-00 RES. ,FXD,CMPSN: 51 OHM,53,0.250 oL12l ca5l05

W47 31%-0101-00 RES. ,FXD,CHPSN: 100 OHM,5T,0_25W 0li2l  celois

(Y 115-0472-00 RES. ,PRD,CMPEN:4. 7K DHM,5Z,0.250 OL121 CBATIS

251 A 5=0101-00 EES, ,FXD,CMPSN: 100 OHM,5Z,0.25W o121 cel04s

LAY V15=0124-00 RES, ,FXD,CMPSH: 120K OHM, 52,0, 25W 01171 CBIZ6&3S

R253 113-0103-00 RES. ,I'XD, CMPSH: 1OE OHM,5%,0.25W oLzl CRIDAS

R256 315=0103-00 RES. ,FXD,CMPSN: 10K OHM, 51,0, 25 oli2l CBIO3S.

R258 315012100 RES. FED,CHPEN: |20 OHM,5Z,0.25W o121 coizis

R2%% Ji5-0i01-00 RES. .FED,CWPSH: |00 ONM,52,0.35W Dil21 ceiols

LELY 315-0202-00 RES. FXD,CMPSN: IE OWM,52,0.25W 01121 CB202%

R247 11 %=-0101-00 RES. . FXD,CMPSN: 100 OBM,51,0.25W 011z CRIOIS

R2T1 115-0103-00 RES. . FID,CHPSN: 10K O8M,51.0.25W 01121 cBlols

RI72 31%-0333-00 KES. FXD,CHPSN: 3IE OHM,5Z,0.275W 01121 CEIINS

RIT4 315-0103-00 RES. FXD,CMPSN: 10K OHM,5Z,0.25 01121 CMIO2S

RITH 31 5~0203-00 RES. ,FXD,CHPEN: 208 OMM,5Z,0.25W 01121 GBI0IS

K291 1 5-0510-00 RES. ,FXD,CHPSN: 3] OHM,5Z,0.25% Dii21 CB5|03

"7 315-0123-00 RES. ,FXD,CHPSN: 12K OMM, 53,0759 oLi21 oKz

LELTY 115-0202-00 HES, FXD,CHPEN: 2K OHM, 52 ,0.25W oll2l CB2023

k7 315-0331-00 RES. ,FED,CMPEN: 330 OHM,5Z,0,25W D121 ©B3INIS

1299 315=0390~00 RES, FXD, CMPHAN: 19 OHM,53,0.25%W 0l121 cB3I9OS

miai 315=0510=-00 RES. ,FXD, CHPEN: 51 01, 5T, 0.25W Q1121 ©B5105

304 321-0285-00 HES. FXD,FILM: 100K OHM,I1Z,0,125u 91677 MFFIA16G10002ZF
305 121=0269=00 BES. FXD,FILM: 3. A3 OHM,IT,0.125W 91637 MFFIBL6GIBI00F
RI06 311=0356-00 KES, ,FXD,FILM:G9 .90 1M, 1%, 0_125W B1637 MFFIG16CA990IF
BM7 121 -0385-00 RES, FED,FILM: |[DOK OBM,1I,0.125W Fi637 MFFIBLGGLOOO2F
K308 31 %=0201-00 RES . ,FXD,CHPSN: 200 OHM 53 ,0.75W Bii21 cBX0IS

RI09 ¥13=0123-00 RES. ,FXD, CHPSN: 12k OBEM,53,0.25W 01121 CB1235

Rt I 4-0152-00 REE. ,FXD,CMPSN: 1 .58 o5, 5T.0.25W 01121 ©BI523

k32 321=0251-00 RES. FXD,FILM:4.02% O8M,1%,0.1254 91617 MFFI816GE0200F
Rk 121-0385-00 RES. ,FXD,FILM: 1008 o6, 12,0 1254 S1637 MFFIA1GCI000ZF
ns 321-0245-00 BES . ,FXD,FILM:) . ABK OHM,1X.0.125W 91637 WFFI816CILE00F
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Tektromix  Serial/Model No. Mir
Cki No. PartNo.  Eff Dscont Name & Description Code Mir Part Number
BIG 321-0356=00 RES. ,FXD,FILM:49 9K OHM, 1Z,0.125W 91637 MFFIBLGCAS90IF
R3L7 321-0385-00 RES. ,FXD FLLM: 100K CHM,12,0-125W 1637 HFFIBIAEI0002ZF
k3lA 315-0201-00 RES. ,FXD,CHPSN: 200 OHM,5%,0.25W o112 CB2DLS
R3l9 ¥ 5=0123-00 RES. ,FXD,CHMPSHN: LIK OHM, 5T ,0.15WF 01121 CBI23S
RI2I J15=-0152-00 RES. ,FXD,CHPHN: | . 5% OHM,5%,0.25W 01121 CBIS2S
B322 321 -0349-00 RES. ,FXD,FILM:1. 83 OHM,I%,0. 1250 91637 MFFIBL6GIAINOF
e3is 121=0385=-00 RES, ,FXD,FILM: 100K OHM,1X%,0.125W GI6I7  MPFIAIAGIDOGZF
B32h 321 -0345-00 RES. ,FXD, FILM: ] 58K OHM, 12,0, 125W 91637 MFFIRLLGILBOOF
RE26 321=0156=00 RES. ,FXD,FILM:49. 9% OMM, 13%,0,125W Q1647 MFFLB | LG4Y90LF
B327 A21-0385-00 RES.  FAD,FILM: 100K OHM,1X,0.125W 91637 MPFIALGGIOOGIF
H32A 31 5=0201=00 BES. ,FXD,CHMPEN: 200 OHM,5%,0.25W 01121 CB2015
B339 315-0123-00 RES. ,FXD,CMPSN: 12K DIM,5%,0.25W 0121 Calzas
B3y 315015200 RES. ,FXD,CMPSN: | .56 OHM,5%,0.25W a1121 CB1525
B33z 321-02459-00 RES. FXD,FILM:].83K OHM, 11,0.135% 91637 MFFIBIGCIBI0OF
133 32| -0385-00 BES. ,FXD,FILM: 100K OHM,1%,0. 175 91637 MFFIBL16CID002F
LEES] 321-0245-00 RES. FXD, FILM:3.48K O8M,11,0.125W 91637 MWFFIRIGGILBOOF
R3136 321-0356-00 BRES, FXD FILM:49.9% O#M, 1Z,0.125W 91637 MWFFIBI1GGLO201F
R137 321-0385%-00 RES. FXD FILM: 00K oMM, 1Z,0.125W 91637 MWFFIBI6CLDDOZF
K336 315=0201=00 RES. .FXD,CHPSN: 200 OHM,5%,0.25W OLL2Z1I CAIOLS
B339 31 5=0123-00 RES. ,FXD,CHPSH: |1 OHM, 5Z,0.25W 0121 CBI235
B34 315-0152-00 RES. ,FXD,CHPSH: | . 5K OMM,5%,0.25W OL121 CBiS25
r343 321=0249=00 RES. ,FXD,FILM:3.B3K OHM,I%,0,125W 91637 MFFIB16G38300F
A3 321-0385-00 RES. ,FXD,FILM: 100K OHM, |Z,0.125W 91637 MFFIBI&CI0002F
R355 321-0245-00 RES. FX0 . FILM: Y. 48K OHM,1X,0.125W 91637 HFFLA16GIGB00F
RMab 321-0356-00 RES. ,FXD,FILMiG9, 9K OHM,1%,0.125W 91637 HFFISL6GLI0LF
i3 =038 5=00 RES. ,FXD, FILM: 100K OHM,12,0.125W 91637 HWFFIB1GG1O00ZF
CRTAT 115-0201-00 HES ., FXD,CHPSN: 200 OHM,5%,0.25W ollZl cB2OIS
R3&9 315-0123-00 RES. ,FXD,CHMPSN: | 2K OHM,5X,0.25W 01121 GCB123S
R351 31S5-0751-00 RES. ,FXD,CHFSN: 750 OMM,5%,0.25W 01121 cCBr?515
RE352 321-0269-00 RES. ,FXD,FILM:3.83K OHM,13,0.125W 91637 MFFLIBI6GIBI0OF
B354 F15=0103=00 BRES. .FXD,CHPEN: | 0K OHM,5%.0.25% 01121 CBIDO3S
K361 J7-010&-00 RES. ,FXD,CMPSR:3.3 O8M,51,0.25W 01121 CBIIGH
E363 315-0100-00 BRES . ,FXD,CMPER: |10 OHM,5Z,0.2I5W ai1z1  cmioos
k357 315-0100-00 RES. ,FXD,CHPSN: 10 0OHM,5T,0.25W 01121 CRI00S
R3I71 31 5=0%510=00 RES. ,FXD,CHPSN: 5] OHM, 5T,0.25W 0L121  CB510%
RI73 31 5-0472-00 RES. ,FXD,CMPSN:4 . 7K OfM,5%,0. 15w DLI21 CB&725
R3Th 315-0101-00 RES. ,FXD,CMPSN: 100 OFM,5%,0.25W 0LEZ1 CBLOLS
R384 315-0102-00 RES. ,FXD, CHPSN: IE OHM,51,0.25W 01121 CB)025
R3As 111-0607=-00 RES. VAR NONWIK: 10K OHM,10%,0,50W 731318 R2P-59-4-103K
k39| 31 5-0472=00 RBES. FXD , CHPEN:&.7E OHM, 5% ,0.25W 01121 CBAT2S
R393 I 5-0562=-00 RES. ,FKD,CHPSN: 5. 6K DM, (NOH VALTE),SEL 01121 CR5625
k196 Fh=0152=00  #020400 BOSIISS RES. ,FXD ,CHMPSN: ], 5K OM,5%,0.25W aLi2l CBIS25
H396 M E5-0200=00  BAOGOOOD RES. ,FXD,CMPEN: 200 OuM,5%,0.25W OlL21 CB2Qls
R403 321-0318-00 RES, ,FXD,FILM: 0K DHM,1X,0.525W 91637 HMFFIAI6GZ0O0O0LF
H&05 A 1=-0607=00 KES. VAR NONWIR: 1OK OHM, 10%,0.5%0W TILXE  AIP-59-4-103%
R&1(Q I 1=060T=00 RES. VAR, NONWIR:10& OHM,10X,0.50W 73138 BIP-59-4-103K
R41l 321-0318-00 RES, ,FXD, FILM: 20K OHM, 1%, 0.125% 91637 MFFIB16C20001F
R&12 I 5-0153-00 RES. ,FXD,CHPSN: | 5K OHM, 52,0.25W 01121 CB1%3%
R&LY 321-0361-00 RES. ,FXD, FILM:% .25 OHM,11,0.125W 91637 MFFIBIGC56201F
R&LS 111-0813-00 RES. VAR ,NONWIR: |O0K OHM, 10T,0.50W 71138 871-27-0
B5l& 3121-0385-00 RES. ,FID,FILM: 100K OHM,1T,0.125W 91637 WFFLIB16CLO0002F
R&L7 121=0251=-00 RES. ,FXD , FILM:4.02K DfM,1Z,0.125W 91637 MWFFIBLIGGLOZ00F
R&20 31 1-0607-00 RES. VAR NONWIR:|OK OHM,L10Z.0.50W 73138 BIP-59-4-103K
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CktNo. PartNo, Eff Dscont Name & Description Code  Mir Part Number
B2 311-0318-00 EES. FXD, FILM: 208 OHM, 12Z,0.125% FI63T MFFI816CZ0001F
("5 4] 115%-0103-00 RES_ FXD,CHPSN: 10K OHM, 5T ,0. 256 01121 CBI03S
R423 121-0356-00 RES. ,FXD FILM:49.9K OfM, |X,0.125W 21637 MWFFIBIECAO901F
425 31 - 060h-00 HES. VAR SONWIR:500K OmM, 30T,0.50W 73138 B2-24-0
| P Y 321=-0385-00 RES. FID, FILM: 100K OHM,IZ,0.175W 91637 MFFI8I&010002F
421 121-0334%-00 KES. FED,FILM:30. 1K OWM,1Z,0,125W 91637 MWFFIBIGGI0IO0LF
RATO 311-0607-00 RES. VAR, NONWIR: 10K oMM, [0Z,0.50W 73138 82P-59-4-100K
w3l 32 1-0318-00 RES. ,FXD,FILM: 20K 0OMM,1T,0.125W 91637 MWFFIBI&G20001F
LR H 11 5-0303-00 WES. ,FXD,CMPSH: JOK OHM, 52,0, 25§ 01121 CR103S
He33 12 1=0356-00 RES. ,FXD,FILM:49.9% OfM, 15,0, 1359 91637 MFFIBLGLLT90IF
R433 11 1 -0 =001 RES. VAR, NOWWLR: 500K OHM, JO0Z.0.50W 73138 B2=24-0
R616 3Z1-0%85%-00 RES. ,FID, FILN: 100K OHN,1Z,0.025W 91637 MFF1BI6CI1000TF
R&TT IZ1-0)49-00 KES. ,FXD FILM:A2.2K OHM,IZ.0.1254 91637 MFFI8)6GLIIOLF
Rakll 31 1=0607T-D0 EfS. VAR MONWIR: 10K OMM,10%,0.50M8 TMIE  BIP-59-4-100K
LT 32i=0318=-00 RES. FXD, FILM:20K OMM,IT.0.125W 91637 MWFFIBISCIO00LF
R&&2 11 5-030%-00 RES. FXD,CHPSH: JOK DHNM,52,0.25W QI1Zl  OBI03s ¢
R&b42 115062300 RES. ,FXD,CMPSN: 62K OHM,5T,0.25¢ 0ii21 CH623S
iy 3 321-0339-00 RES. FXD, FILM:33.2K O#M, 5.0 125 91637 MFFLBISCINIOLF
Riss I 1-0e0e-00 HES. VAR BONWINK: 500K OHM,30Z,0.5%0W 73138 EI-14=-0
Y 121-0385-00 RES . FXD ,FILM: 100K ONM 1Z,0.17256 91637 MFFI816CI000IF
B&L7 321-0311-00 REZ. FXD,FILM:27 .4k OHM,IT,0. 1250 91637 MFPISIGCINAOLF
R&S50 31 1-0607-00 RES. VAR NONWIR: 10K Oma, 10,0, 506 TIIIE BIP=59-4-100K
[Ty 321-0318-00 RES_ FXD,FILM:20K OMM, [T 0.125W 91637 MFFIBIGGI0001F
R4&5 3 311-0335-00 RES. ,FXD,FILM:3), IK OB, 1T, 01250 91637 MFFIBI&CIIZ01F
RL55 31 1=n606-00 RFS, VAR BONMWLR:SO0K OHM,30Z,0.5%0W 73138 A2-14-0
R456 321098 5-00 RES. FXD FILM: IDOK OMM, 12,0, 1750 91637 MFFLBIGGI00OZF
RAST 371-020%-00 RES. . FXD FILM: 10K OmM, 12,0, 125W 91617 MFFIBLISCLO00IF
RabD 31 1-DE0T-00 HES. VAR NMOMWIE:10K OWe, |OX.0.350W 73138 BIP-5%-4-103K
Rak | 321-0318-00 RES. ,FXD, FILM:Z0K O#M,1Z.0.12754 51617 MFFIB1GCZ0001F
RaL2 315-0623-00 EES_,FXD,CHMPEN: 2K OtM,52,0.258 DLIZI CBA2YS
BL4ED 321-0336-00 RES. ., FED, FLLM:30.9 ORM,IZ,0.}25W 91637 MNFFIBIGGIO01F
RAKS 3 1-0613-00 RES. VAR ,BOSWIR: 100K OnM, 10T ,0.50W 73138 B2-27-0
RLGE 321=-03a5-00 RES. ,FED,FILM: 100K DHM, IT,0. 1258 51637 MFF1816CI0002F
Ra6T 371-0200-00 RES. FXD, FILM:4. 99K OHM ,1%,0. 1256 21637 HFFI1B|6GHFI00F
R4TD I 1=-0607-00 REE. VAR NONWIK: 10K OHM, 10T ,0.50W 71138 B2P-59=4-103K
[T 11 321-028%-00 RES. FED,FILM: 10K OHM,12,0.12%W 91637 MPFIBI6CI0001F
RAT2 315-0153-00 HES . FXD,CMPSN: |5E OHM,5T,0.75W OLl21  €BIS3S
R&TI 171-0289-00 SES ., FXD,FILM: 10K OMM,1T,0.125W $1637 MFFIBI6GI0OOLF
[ VL] 11 1-0544-00 KES. VAR BONW LK : 70K ORM, 10Z,0.500 73138 mODEL A2P
476 A71-038%-00 RES . ,FXD,FILM: 100K OWM, 12,0, 5256 91637 WFFIBL6GI00D2F
R&TT 321 -009 =00 REE. ,FXD,FILM: 100 OHM,IZ,0.125W 91637 MFFIH|6GID0ORDF
1501 315-0103-00 WES, FXD, CHPSN: 10K 0MM, 5,0, 25W 01121 CBLOAS
R502 315-0103-00 RES. ,FXD,CMIBN: 10K O#M,5T,0.25W M1zl CRIOJS
E50) 315-0103-00 RES, ,FXD,CMPSN: |OK OHM,5Z,0.254 o112l CBIOYS
R506 315=0102-00 RES. ,FXD,CHPSN: 1K OIM,5T,0.25@ 01121 CBIO25
R0 7 3150471 -00 KES. FXD,CHPSN:ATO O8M, 5Z,0.25W 01121 CB&TIS
CRTT 315-0132-00 HES. FXD, CMPSN:. 3K 08, 51,0.25W o112l CcENS
K509 315-0107-00 RES. ,FXD,CMPSN: IK OHM, 3T, 0256 0l121 C8l1023
RSL1 315-0102-00 HEG . ,FEXD,CHPEN: K ONM, 52,0759 oLI2] CHID2S
E¥I2 315-0317-00 RES. FXD,CHPSN: 3,30 OHM,5Z,0.2% ollzi c©md32s
LT 31 5=-0232-00 RES. ,FXD,CHPSN: Y, 3K OMM,53,0.25W 0i1z1 CB)IZS
Rilh 115=0203-00 RER. ,FXID,CHPSH: 20K OHM,5Z,0.25W oLzl CB203S
K517 31 5=0102-00 KEN. ,FXD,CMPSH: IK 5T, 0,258 o1E21  CBlOZS
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Replaceable Electrical Parts—1401A

Tekironix  Serial/Model No. M
Ckt No, PartNo.  Eff Dscont Mame & Description Code  Mtr Part Number
k593 315-0) 35=-00 RES,  FPXD,CMPSN: 130K OHM,5%,.0.25% 01121 CBI345
R594 315018500 EES. ,FXD,CMPEN: | BK OEM,5%,0.25W 01121 CBIB3S
E590 115-01 ¥-00 RES, ,FXD,CMPSN: 1308 OHM, 53,0250 OL121 CBI345
597 315-0183-00 RES . ,FXD,CMPSN: [BE OWM,51,0.25W #1121 CBIE3S
R59% 315=0362-00 RES, (FXD,CMPSN:3 6K ONM,51.0.215W 0llZl CB3625
fbdi 5 315-0472-01 RES. . FXD,CMPSN:4 . TE OHM,5T,0,25W OOD0M 31 5-0472-01
RALS I0E-0463-00 RES. ,FXD MWW 0.3 OHM,1%,3% 91637 RSIB-KRIDODOF
R&1G 315-0100-01 RES. ,FXD,CHPSN: L0 OHM,5%,0.25W 0O00M 31 5-0100-01
R&20 3L5-0102-01 RES, ,FXD,CMPEN: [K OHM,5%,0.25W 0000M  315-0102-01
REZ 3L5-0471-02 RES. ,FXD,CHPSN:40 OHM,5%,0,25W O0oOM 31 5-0471-02
CLET 315-0872-02 RES,FXD,CHPSN: 2. 7K OHM,58,0.25W 01121 CcB272%
2633 32| -04A5-00 RES. ,FXD,FILM:L228 OHM,1T,0.125W 91637 WFFIEI6CAZZ0IF
RIS 3| 5=0752-01 RES . ,FXD,CMPSH:7.5€ OHM,5%,0.25W po00M  115-0752-01
ey il 5-0102-01 RES. ,FXD, CMPSN: 1K OMM,52,0.25W ODOOM  31%=0102-01
rA38 I 5-0102-01 EES_,FXD,CMPSN: 1K OHM,52,0.75W poooM 31 5-0102-01
RB39 315-0152-01 BES. ,FXD ,CHFSN: | 5% OHM,5,0.25% DOGOM  315-0152-01
RbdiL 315-0272-02 HES , FXD, CMPEN: 2. 7% OHM, 5Z,0.25 L2l CB2725
E6b3 32i-031-30 RES. ,FAD,CMPSH:34. 8K OHM, 1T,0.125W 0000M  321-0341-30
RAA4 31 1-0635-00 RES. VAR, NOWWTR: 1K OHM,10%,0,50W 73138 B2-32-0
R704 321-0347-00 RES. ,FXD, FILM:40.2K OHM,IZ,0.125W 91637 MFFIRIAGAOZ01F
R705 31 1+0633-00 REE . , VAR, RONWIRA: 5K OHM, 10%,0.508 73138 B2-10-D
RI07 I07-0103-00 RES. , FAD,GMPSN:2.7 OWHM,5%,0.25W 01121 CB2IGS
R703 321-032%=00 HES.  FAD,FILM127.7E onM,I1%,0.125¥W 91637 HFPIBLGC2ITOIF
R708 315022400 BES. ,FXD, CMPSN; 2208 OFM, 5T, 0.25W bli1zl CBz2as
R709 315-0104-00 HES, ,FXD,CMPSN: LODK OHM,5%,0-25W fil21 CBlD&S
R110 315-0223-00 RES. ,FXD,CMPSN: 228 OHM,58,0.25W Oil2l CR2235
R711 31 5=0822-00 RES ., FXD,CMPSN: 8,26 OHM,52,0.25W 0121 CB8215
R712 31%=-0222-00 RES ., FXD,CMPSN: 2, 2K OHM,52,0.25W olLl21l CBI22S
713 31%-0223-00 RES. ,FXD,CMPSN: 12K OHM,5T,0,25W oLL21 CB223%
LHITY 115-0222-00 RES. ,FXD, CHPSN:2.2K OHM,5I,0.258 DI1Z1  OB2E2S
RIS 315-0103-00 RES.  FXD,CMPSN: 0K OHM,51,0.250 G1121 CBIO35
ETlE 315-0100-00 RES , ,FXD,CMPSH: 1O OHM,5Z,0-25W plL2l  CBIDOS
R717 F1%-0470-00 RES . ,FXD,CMPSN: 4T OHM,5%,0.25W 0i121 CR4T05
E718 315=0101-00 RES. ,FXD,CMPSN: 100 OHM,53,0.2% oIl2l cH1OLS
R719 I07-0103-00 RES__FXD,CMPSN:2.7 OHM,5Z,0.25W 0121 cCBIIGS
RT14 315-0822-00 HES. ,FXD,CHPSNIE . IK OHM, 53 ,0.25W 0il2] CBBI13
R726 315-0153-00 RE5. ,FXD,CHPSH: | 56 OHM,52,0.25W oLi21 CBYS3E
g7 315-0103-00 HES, FXD,CMPSN: 10K OHM, 58 ,0.25W pLizl CBLD3S
mizH 315-0222-00 EES. ,FXD_ CHPSH:2.27E OHM,5%,0.25W ol121 ©B2215
RT3 321-0156-00 RES.  FXD,FILM:49 9K OHM, 1T, 0.125W Q1617 HFFIB|GGLISOIF
£n2 321-0356-00 RES. ,FXD,FILM-49 . 9K OHM,I1T,0.125W 21637 MFFIBISGS990IF
R746 315-0472-00 RES. ,FXD,CMPSN:4 . 7K OHM,5T,0.25W oII21 CR4T2S
167 315=0512=00 BES. FXD,CHPSH:5. 1K OBM 5T,0.375W 01121 CB5123
RT4E 115-0512-00 RES, ,FXD,CHESN: 5. IR OEM,5T,0.25W 01121 CBYIS
R749 315-0101=00 RES. ,FXD,CHMPSNT 100 OHM, 52,0, 25 0L121 CBYOLS
R751 321-0246-00 RES. ,FHD,FLLM:3. 57K OHM, 1%, 0.125W 01837 MFFIB16GI5TOOF
R752 321-0789-00 RES. ,FED,FILM:10E OHM,1T,0.125W 914637 MWFFIBI6L|Q00LF
B764 3| 5=0473-00 RES . ,FXD,CMPSN:4TE OBM, 5I,0.25W 01121 CB&73%
ETHS 321-0249-00 RES. ,FED,FILM:3_A3K OHM,IX,0.125W %1637 MWFFIBI&GIRIQNF
w764 115-0a831-00 RES. ,FXD, CHPSN: 68K OHM,5Z,0.2% oLl2! CBGA3S
RI6E 315-0473-00 EES. ,FXD,CHPSN:&TK OHM,5Z,0.325W 01121 CB4?IS
R763 315-0473=00 FES. ,FAD,CMPSN:&TK OHM, 5% ,0.25W DLiz1  Cma?35
R771 315-0101-00 RES ., ,FXD CMPSN: 100 UMM, 53,0.25W oLl21 CBIOLS
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Replaceable Electrical Parts—1401A

Tektronix ~ Serial/Model No. Mir

CktNo. PartNo. EH Dscont Name & Description Code  Mir Parl Number
L fr M5=0l02-00 RES , ,FXD,CMPSN: IE ORM,58,0.25W o112l cCBIO2S

R2i 315%02271-00 RES . FXD,CHPSN:2.2K OMM, 51 .0.25W 01121 CB2225

RIS 3: 1-D609-00 RES. VAR, MONWIE:2X OMM, I0X,0. 508 TG BI-2&-0

| $r [ 371-0289-D0 RES, ,FXD, FILM:10E OfM, iZ. 0. 125% S163T MFFIALAGGIOO0IF
RT7 321=0314=00 RES. FXD,Fiiw:1E.7T OWM,|T,0.125% 91637 MWFFLA1&C)IEZ0LF
R782 315-0432-00 RES. ,FED CHPSN:4.IK OfM,51.0.25W 0i12l CBAXZS

Iz =04 74-00 RES. ,FXD,CHPEN: 470K OHM,5Z,0.25W 01121 CH&TAS

R7%4 I5-04TI=-00 MK, FXD,CHMPSHTOTE OHM,58,0.25W 01121 CB4&TIS

K195 321-03%6-00 RES ., ,FXD,FILM: 120K ONM,12,0,125W 91637 MFFI&16G] 002K
k796 121=-0451=00 RES. FXD, FILM:G99E Ol 1T,0.125W 91637 MWFFIBIOGAYS02F
BB IT-0613-00 RES. VAR, HONWIR: (00K ONM,10%,0.50W 73138 B2-27-0

L0 32 1-0814-00 HES. ,FXD, FILX: 200K O#M, 1T ,0.125% 1537 NFFIBLGLGIO002T
RAD2 321-0356~00 RES. ,FXD, FILM:49.9K OfM,IZ,0.125% 91637 HFFIBIGCAY0IF
REDS 311-0260-00 REE. ,FED,FILM:4. 79K oo, 1T, 0. 125W 91637 MEFLAIHGAF900F
RBDE 321-0318-00 RES. FXD FILM:Z0K ONM, 1Z,.0.125W 1637 MPFLBLBCTOOOIF
LHIY 321=0289=-00 RES. FXD,FILM: 10K OHM,1Y,0.|25W 91637 MFFIB16GIO0OIF
nA21 315-0101-00 RES, ,FXD,CMPSH: 100 ONM,5X,0.25W al12y  celolh

KAr? 321-039%-00 RES, ,FXD,FILM: 160K ONM, 12 ,0.125W 91637 MWFF18L6C14002F
RETA 121-0385-00 RES.,FXD,PLILM: LOOR OHN,I2,0. 1250 G161 MFFLRIGCI000IF
RB24 315-0272-00 EES. FED CHPSN:2,7E OHM,5Z,0.25% DiI21 CB2TIS

RE29 321-0368-00 RES. ,FEXD FILM: 66, 5K OWM,1Z,0.125W 91637 MFFLIBLSCAASODIF
REID 315-0202-00 RES. ,FXD,CMPSH: 2K OFM,52,0.25W 01121 cEID2S

RET 315-0104-00 EES, ,FXD, CMPSH: 100€ O, 5T,0.25% 01121 CRID4S

KE3Z 315-0791-00 BKES. ,FXD,CHPSN: 3. 9K ONM,5T,0_25W 01121 CBmIHIS

LLER] 315-0101=00 HES.  FXD,CMPSN: 100 ONM, 5T ,0.259 0LIZ1 CBIDLS

RE1H Ji5-0iloL-00 RES . ,¥XD,CHPSK: 100 OHM,58,0.25% o1zl CBLOUS

KBS0 111-05807-00 RES. VAR BONWIR: [OX OHM,10X,0.50W 73138 BIP-%9-4-103K
RB5) 321-9318-00 RES. ,FID, FILM: 20K O#M, 12,0, 1250 91637 MWFFIBISCI000LF
RS54 31i-a31%-00 KES. ,FXD,FILM:30. 1K O, 012,0.125¢ 91617 MFFLEI6CYOIDIF
HASHA 321-02717~00 KES. ,FXD,FILM:7.% ONM,I11,0.125W 91637 HFF1816GTI000F
RES7 321-0289-00 RES. ,FXD,FILM: 10K OHM,1%,0. 125w 91637 MFFIS16CI000LF
RAE I5-0392-00 XNWOT 1490 RES. ,FXD,CMPSH:1.95 OKM,51,0.259 OLL21 CBI92S

®ASH 321-0289-00 RES. ,FID,FLIM: LOK OHM,1Z,0. 125 91637 MFFIR16GLOOOIF
R904 121-0240-00 RES. FXD, FILM:3.09K ONM, 1T ,0. 1250 9I637 HPFIA)&G30900F
R905 311-0540-00 RES. VAR, WW;2, 5K O, 5T, iW BO29:  3MaSP-i-202
L 321=-000)-D00 EES, FXD,FilM: 1D oum, iT,0.125W T5042 CEATO- | DRDOF
%08 321-0193-00 RES. FXD . FILM:IE OmM,1Z.0. 1256 91637 MNFFLEIGGI10000F
B9 3121-0193-00 RES. ,FXD , FILM-IE OHM,IX,0. 1259 FI617 MFFIAIGC10000F
i IZ21-0086-00 RES. FID,FILM:5T7.% OHN,11,0.125W #1637 WFFIAL6CATRSOF
B912 321-02&0-00 RES. .,FXD FILM:3.09€ OHM,12,.0.125W 91637 MFFIBI&C3I0%0F
R92 | 32 1-0001-00 WES. FXD,FILH: 10 OHM,IZ,0.125W 75042  CEATO- | ORDOF
R92Y 32 1=0078-00 WES. ,FXD. FILM:6).4 OHM,IT.0,125W 81637 MFFIBIGGLIRLOF
R924 321-0D100=-00 RES. FXD,FILM: 10T OHM, I1%,0. 1254 91637 HFFIB16GI0TROF
w24 I21-DI28-00 RES. ,FXD,FILM:210 oMM, 1X 0.1258 91637 MFF|BIB6GZIOR0F
R92B 321-0078-00 RES. ,FXD , FILM:63.4& OHM,1X,0.125W 91837 MFFIBIGGEIRGOF
E9149 321-0100-00 RES. ,FXD,FILN: 107 OHM,IZ.0.125 51637 MFFIBL1GCI07ROF
9%l 315-0243-00 RES. FXD,CMPSN: 24K OFM,5I,0.75% DLi21 CA24IS

R941 3115-0753-00 RES. FXD,CHPSH: 758 ORM,52,0.2% DLIZE CBYSYS

Ras J15-0912-00 RES. .FXD ,CHPSN: 9. IK OEM,5%,0. 259 Bli2l CA3I2S

ROLS ¥15-03191-00 RES . FXD,CMPSN;: 390 O8M, 5% ,0.2%W ol1zi  CrI9LS

noy | 315-11 53-00 HES . ,FXD,CMPSN: ) 5K OHiM,5%,0.25W G171 CBLS3S

R932 315-031)-00 RES . ,FXD,CHMPSN: 33K 0N, 5% ,0.25W 0lizl CR3I3AS

%53 315-01%3-00 RES. .FXD,CMPSN: 15K OfiM, 5% ,0.25W 01121 CRISIS
7-16 WV, £ OCT. 1078



Replaceable Electrical Parts—1401A

Tektronix  Serial/Model No. Mir
Ckt No. Parl No. Dscont Name & Description Code  Mir Part Number
R34 1 5-0912-00 RES, FXD CMPEN:9. |K ONM, 5T,0.2% 01121 CB9i25
556 315-07T50-00 RES. ,FXD,CHPSN: 75 OHM,5L.0.25W 01121 CB7503
E9%0 315-0431-00 RES. FXD,CHPSN: 430 OHM,51,0.25W 01121 Cmaldid
w941 315-0163-00 RES. FXD,CMPSN: J6K O8N, 5%,0.258 01121 CBI6IS
L1 d 315-0752-00 RES . ,FXD, CMPEN: 7. 5K OHM, 51,0.2% 01i21 CE7%1%
£12 260=1139-00 EWITCH, ROTARY : DPOT , PUSH-PUSH 14140  2BEMICS0ON
s1s! 11=105%4~01 RES. VAR, NOWWIR! |OK OHM, 10%,0.50W BDOAS  3L1-1054-01
E30 260~0903=00 SWITCH,SLIDE: DPDT,0.5A, 125V o0oos  260-0903-00
840 260=111e~00 S41TCH, SLIDE : SPDT, W/ DETENT 10389 23-021-14d
550 T60=-064 3-00 S TTCH, TOGGLE : SPOT, 30VDC 83332 sP3
555 260-1308=00 SWITCH,PUSH: DFDT ,MOMENTARY BOODS  2A0=1308=-00
$300 243-) 1 00=-00 5 CAM ACTE AS:FREQUENCY SPAN BOOOS  263~-1100-00
B51% F53=1106-00 S CAM ACTE AS:FREQUENCY SPAN BO00S 263-]100-00
8612 260-0902-00 EWITCH, SLIDE:DPFAT, 0. 54, 125V 0O00M  260=0902-00
T3t
TiiD 120-068%-00 IPHR, TORDID: BO009  120-0689-00
Ti26 120~ 0685-00 KPR, TOROLD: BOOOS 120-0889-00
Ti0B 1 20-0661-00 KVMR,RF 0. 6700, 25MIE J2a36 BE-D]5-&
T0 | 20-0db2 =00 IFME , RF:AUH , 7 4MH2 1436 BE-DI5-%
T212 1 16=0297-00 COLL,BF:].|UH NOMINAL VALUE 3436 BE-01%-1
Tads 1 14=0291-00 COLL, EF:i.)U8, SOMINAL VALUE 3a3a BE-015-2
Ti18 1 1&=0797=-00 COTL,S8F: 1. 10N, MOMISAL VALUE 12436 BE-D1%-2
T8 114-0297-00 COTL,RF:-1. 10N, NONTRAL VALUE 32436 BE-015-2
T240 120=0661=-00 AFMR, RF:0. 6708, 25HHE 32636 BE-D] =4
Ta48 120-0662=-00 KIME, WF : &UH , 7 5MUE 32436 BE-015-%
1252 | 20-0bé3=-00 XPME , BF : 0. 6500 , J0MEZ 12436 BE-O1%-3
Ti58  20-0660-00 XPHR , BF- 16UH , SMH2 32436 BE-DI 56
T8 1 20-0659-00 KFME , BF - SUH , SHHZ 32436 BE-OI5-7
TR0 1 14-0296-00 COLL,RF: ) 5UH, NOMINAL VALUE 2436 BED)S-1
TI82 114-0296-00 COIL,RF:1, 308, BOMINAL VALUE 32436 BED|S-I
TIB 1 1&=0294~-00 COTL,BF: 1. 500, MOMINAL VALLE J2436 BED|3-1
TiR6 1 L= 029%4~00 COLL,RF:|.500, NOMINAL VALUE 1436 BEOIS-I
T188 1 14-0296-00 COIL , WF:1.50H, NOMINAL VALCE 12436 BEDL5-1
T94 120-0688-00 XFMR, TORDID: & TURN,QUADFILAR 80009 120-0&688-00
Ta70 120-0659%=-00 IFMR , BF : 500, SHHE 32436 HE-DL5-7
THi| 1210-0503-00 APMR , PUR , STPDN: DOOON  120-03%03-00
Troo 120-06A87-00 AR, SOK/ S0 800049  120-0687-00
™0 120-073%~-00 XFME, TORDID: 3 WINDINGS BOOOS  1Z0-07M-00
To42 120-0734-00 XFMR , TOROLD: 3 WINDINCS B000% 1 10-0734-00
Usoo 156-001 8-00 MICROC LRCULIT,DIL:QUAD 2=-INPUT CATE DETI3 MCBLTP
U5k 156-001 8~D0 MICROCIRCUIT,DL:QUAR 7-1NPUT GATE 04713 MCBLTP
uizo |55-0047-01 BOTOA00 BOTIARY  MICROCIRCUIT,LI:MILLER INTEGRATGR 80009  153-0042-02
U520 1535-0028-00 BOTI490 MICROCTRCUIT ,LI: ML MILLER INTEGRATOR BOOO%  153%-0028-00
U554 15601 0%-00 MICROCIRCUIT, L1 :OPERATIONAL AMPLIFIER BooO%  156-0105-00
UsTL 156-010%-00 HICROCIRCUIT L1 :OFERATIONAL AMPLIFIER BOOO3  156-010%-00
use0 156004800 MICROCTRCUIT,LI:FIVE NPN TRANSISTOR ARRAY 80003 | 56~00&B=00
UB0s 156-010%-00 MICROCIRCUIT, LI :OPERAT IONAL ANFLIFIER 80009 | 56-010%-00
usss 1 56=0 1 05-00 HICROCIRCUIT LI :OPERATIONAL AMPLIFIER 8000%  156~0105-00
Uass | 56-0067 -00 HICROC IRCULT L1 OPERATIONAL AMPLIFIER BOO0S | 56-00&7-D0
VRI9} 152-0175%-00 SEMICOMD DEVICE:ZEMEN,0.4W, 5.6V 51 BOOOY | 52-017%-00
VRE4D 152-D166-00 SEMICOME DEVICE:ZEWKN,0.4W, 6,2V, 51 81481 A9-901%
VLT85 152-0464-00 SEMICOND DEVICE:ZNMER,0.4W, & 4V, 51 04713 LHASTO
VRTE2 152-04hk=00 SEMICOND DEVICE:ZENER,0.4W,6.4V,5% 04TL]  LNGSTO
'Purnished as & wnit with mI5.
Replaceable vnder 133-0041-00.
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Replaceable Electrical Parts—14014A

Tektronix  Serial/Model No. Mir

Ckt No. PartNo.  Eff Dscont Name & Description Code  Mfr Part Number =
W 175-1162-00 CABLE ASSY,SP:5.5 INCH LONG BOOCY  L75-1162-00
wio 175-1161-00 CABLE ASSY,SP:4.75 INCH LOBG BODOS  175-1161-00
w120 175-0358-00 LEAD, ELECTRICAL:2.B12 INCH LONG,50 OfM 80009 175-U358-00
W25 175-D358-00 LEAD, ELECTRICAL: 1. B1Z 1NCH LOBG, % OHM BOODS  175-03%8-00
W49 175035800 LEAD,ELECTRICAL:Z.812 IKCH LONG,50 O BOODY  1T75-0358-00
W53 | 75=04 1 600 LEAD ,ELECTRICAL:I1 TNCH LONG 80009 | 7504 | 6-00
WITS 175-1204-00 CABLE ASSY,RF12.5 INCH LONG 80009 L75-1204-00
LCTE] 1 58-00hB=00 KTAL UNIT, QTZ:SMHZ 0.D1E BODD9 | 58-0068-00
zlt!i

2163

z1gsl

zinh

z1a7!

lFuminlmﬂ a5 a unit with S70-0331-XX.

7-18 g 0CT. 14978
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1401A

SECTION 8

DIAGRAMS, CIRCUIT BOARDS, MECHANICAL and
REPACKAGING PARTS ILLUSTRATIONS

Symbols and Reference Designators

Electrical components shown on the diagiams are in the tollowing units unless noted otherwise:

Capacitors = Values onc or greater are in picofarads (pFl
Values less than one are in microfarads (uF).
Resistors Ohms {11

Symbols used on the diagrams are based on USA Standard Y 32 2-1967.

Logic symbology is based on MIL-STD-B068 in terms of positive logic. Logic symbols depict the logic function performed
and may differ from the manufacturer's data.

The following special symbols are used on the diagrams:

G External screvedriver adjustment

External contral or connector,

e M Clockwise contral rotation in direction of arrow.
@ Refer to diagram number indicated imdiamand,
Connection soldered 1o circurt board,
AVAVLY. % < Connection made _to circuit board with interconnecting pin.
Biue tint ancloses components located on circuit board.
P/ circuit board

The fallowing prefix letrers are used as reference designators to identify components or assemblies on the diagrams,

A Assermnbly, separable or repairable (circuit board, e1c.)
AT Artenuator, fixed or variable

CR Diode, signal or rectifier

DS  Indicating device {lamp)

FL Fifer
H Heat dissipating device {heat sink, heat radiator, etc.)
M Meter

TP Test point

u Assembly, inseparable or non-repairable {integrated
circuit, etc.)

Y Crystal



14074

1401A WAVEFORM and VOLTAGE INFORMATION

Waveforms shown on the diagrams are photographs taken with a
Tektwronix Trace Recording Camera equipped with a projected graticule.
Voltages were taken with a non-loading voltmeter. Voltages and waveforms
{shown in blue) are not absolute and can vary between instruments
depending on the measuring device and circuit differences between
instruments,

The Volts/Div and Time/Div settings for the test oscilloscope are noted on
each waveform photograph. Comparison of the waveforms must be taken
under the following conditions:

Diagrams 1 through 5

1401A
FREQ SPAN MHz/DIV SEARCH
SWEEP MODE EXT IN
SWEEP RATE Midrange
DISPLAY MODE LIN

Trigger the 1401A and the test oscilloscope with 50 ms markers from the
time-mark generator.

Diagram 6 (Power Regulator).

Operate the 1401A on battery power only. Trigger the test oscilloscope
internally on the input signal.
Diagram 7 (Power Pack)

Remove the power pack from the instrument, connect it to the AC line
power and set the selector to FULL CHARGE position.
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Tab 1 RF Circuit

MHz OSCILLATOR @
e

695 MHz FILTER

@ VTO OSCILLATOR

a
2nd MIXER

RF Module (41}

Oecillator Current Source

Pi07
7 Wht-gm
& Shid
S Bik
4 Vie-bik
3 Rd-blk
2 Shid
1 Wht-bik
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End Tab 1

14014

GATE CALIBRATOR

. Gae Calibrator Cireuit Board (AB)
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Tab 3 Log/Linear CK1

14014A

i ivrmad
| Wz

A R

Wht-bik brn Log/Linear Circuit IF Board (A2} Vimt-orn
Shid

- P80 P70

32 Whtgrn 9 Shid

2 Shid 8 Wi -brn

T Wht-bilu 7 Vio-hik

6 Vip-blk

5 Wht-vio

4 Shid

3 Red-blk

2 Shid

1 Wht-bik-brn

i

i C66 |
_ : 062 |
£ s P57 B8 056 i

st G

L

Vertical Display Circuit Board (A3) 7 Bedbm
& Red-brm
5 Shid
4 Wiht-bik-red
2 Bk
2 Shid

ﬁ 1 Wht-om
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Tab5 Sweep Shaper

CRAIS L
= 'c“ﬂ'l

Ll'ﬂ I'IHW

EmﬁupmthEnafd (A2)

1?2
TrE

\\ P400
TVRE W A N

1 Shid
2 Whigry
3 Whtorn

. E -1': ﬁ_.:

T
19826

-

nahé

L

See Fig. 8-4 for wire color mdnl
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Tab Power Regulator

Rad brn
Fed-brm
'llrlu-bii(
Wig-blk
Vio-brn
Red bk
Rod-hik
Red-blk

{3 R i B Sy

- Viohm —— — R

Redblk i

Red

s

P712 : PIT1
-1 Shid E Sl S T Shid
2 Whtblk _y 0 way SRS

Power Regulator Circuit Board [AS)
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Tab 8 Power Pack

%

. PoewmTn

'GR"to: gnd 0 J16. :
AC POWER conn

WH’ 10: GND on High Woltage bd,
_t.nll_ = R

T to term 2T601,  °F' to: term 3 THO1,
* wdre wiconn for wire w/conn for select-
i ing 100 V/200 V oparation

'O’tobase Q617 N’ to Power Packsw
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Section 5—1401A

REPLACEABLE
MECHANICAL PARTS

PARTS ORDERING INFORMATION

Replacement parls are available from or Bwrough your focal
Toktromx, Inc, Field Office or representative

Changes to Tektronix Instruments are somatimes made to
accommodate improved componenis as they become availabie,
and 10 give you the benefit of the llest circuil improvemants
developed i our engineering department. It & theretore
impariant, whon ordaring parts, 10 include the following
infarmabon 0 your order: Part pumbar, instrument type or
numiser, senal number, and modification number if applicable.

il a purl you have ordered hos been replaced wilth o new ar
improved pan, your local Toktronis, Inc. Fiekd Officos or
representative will contact you concerning any changa in part
number

Change information, i any, is localed af the rear of this
ranual,

SPECIAL NOTES AND SYMBOLS
X0 Part first addad al this seral number

00X Part removed alter this sarial number

FIGURE AND INDEX NUMBERS

lemg 0 this sechon are referenced by fsgure and Index
rumBers to the tlustratons

INDENTATION SYSTEM

This mechanical parts kst s indenled 1o indicate item
relationships. Following is an example of the indentation system
used In the description column

12345 Name & Description

Assembly and/or Componem
Altaching parls dor Assembily andfor Companan!
Deatall Parl of Agsembly and/or Compamant
Attaching parts for Deluil Part
FParts of Detadl Parf
Attaching parls for Parts of Detar Par!

-

Attaching Parts always appear in the sams indentation as
the item it mounts, while the detall parts are indented 1o the right,
indentod ilems ane part ol, and included with, the next higher
indentation, The separation symbol = == * - - - indicates the end of
attaching parts.

Allaching parts muat be purchased separalely, uniess ofherwise
specified.

ITEM NAME

in e Parts List, an Iterm Name is separated from the
description by 8 eolon [}, Because of space hmitations, en llem
Mame may somalimos appear a5 incomplato. For further ltem
Name identification, the U §. Federal Cataloging Handbook HE-1

can be ulifized where possibie

. MM FLGTAN CLECTRON ™ NCH SE SINGLE END

Ll HUMBEN SiZE ELEC FLFGTHRICAL IMCAND ENCAMDESCENT SECT BECTION

ACTH ACTUATOR CLCTLY R ECTROLYTIC INSLIL ENSLLATON SEMICOND BEMICONDUCTOR
ADFTH ADAPTER ELEW ELEMENT IMTL INTERMAL SHLD SHIELD

ALIGM ALMGHMCNT CPL ELEFGTRIGAL PARTS LIST LPHLOR | asPHOLDER SHLDR SHOULDERED
AL AL LIS LorT ELRNPME T FAEH MACHINE se1 SOCHET
ASHEM ASSINMBLED Xt EXTERMAL MECH MECHANICAL 8L SLIDE

ABSY ASSCMGLY FiL FILLISTER HEAD MTG MOUNTING SLFLHG  SELF-LOCKING
ATTEN ATTENUATOR FLEX FLEXISLF N NIPPLE 8Lve SLEEVING
AW AMTRICAN WIRE GAGE FLH FLAT HEAD WO WIRE NOT WIRE WOUND 2P SPRING

Bo BoARD FLTH FiLTER oan ORDER BY DESCRIFTION &0 SOUARE

BAKT BRACKET FR FFLAMGE or FROMT on OUTSIDE DIAMETER 85T ETAINLESS STEEL
[ ORABS FETHR FASTEMER VH OYAL HEAD STL ATECL

e BRONZE EY FOOT Pr BAZ PHOSAH0A BRAOMIE S SWITCH

ey BUSHING FXD FIRED PL PLAIN o PLATE ¥ TUBE

CAD CABINET CexT GASHET PLETE PLASTIC TERM TERMINAL

CaP CAPACITOR HOL HANDLE PH PART NUMBER THD THARFAD

CEA CLasnG HEX HEXAGON PHH PAN HEAL THE THICH

CHA%L CHASEIS HEX |0 HEXAGONAL HEAD PR POWER THEN TENSION

CKT CARCUIT HEX 50C  HEXAGONAL SOCKET RACPT NECEFTACLE TPG TAPPING
COMP COMPOSITION HLCPS HELICAL COMPRESSION RES RESISTOR TRH THRUISS HEAD
CONN COMNECTOR HLEXT HELICAL EXTEMSMON RGO RHHD W VOLTAGE

cowv COVER Hv HIEM VOLTAGE FF RELIEF VAR WARIARLE

= K] COUPLING H INTEGRATED CIRCUIT ATHA RETAIMER W WITH

CaY CATHODE HAY TURE o INSIDE DMAMETEH M SOCKET MCAD WM WASHER

(L DECREE ERT IOEMTIFICATION REOHEE OSCHLOSCOPE HFRAT TRANSFCORMER
e ] CRAWER IMPLR IMTELLER HUH SCREW WSTH TRANSIETORA
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Replaceable Mechanical Parts—1401A

CROSS INDEX—MFR. CODE NUMBER TO MANUFACTURER

Mir. Code Manutacturer Address City, State. Zip
O00AR STANDARD PRESEED STEEL CO., UNBRARD DIV. #5315 DICE ROAD SANTA FE SPRINGS, CA 90670
ooooC GETTIG ENGCINERRING AND MFG CO. SPRINGMILL, PA 16875
QoooM SOMY /TEKTRONIK QORPORMTION I O ROx 14, BANEDA ATRPORT TOKYC 149, JAPAR
00779 aMp, 1HC. PO BOYX 3608 HARRISBOERG, PA 17105
01295 TEXAS INSTRUMENTS, INC., SEMICCHDUCTOR
GROUP P O BOX 5012, 13500 B CENTHAL
EXPRESSHAY DALIAS, TH 75223
0z768 ILLIMOIS TOO0L WORES, INC., FASTEX DIV. 195 ALGORQUTIE ROAD OES PIAINES, TL 0016
04423 TELONIC IRDUGTRIES, IRC. 21282 LACUNA CAHYON ROAD LAGURA BREACH, CA 92652
oLo9l TRI-ORGIMATE CORPORATION 341 SNYDER AVENIE BERKELEY HEIGHTS, MJ 07922
103289 CHICAGD SW1TCH, TNC. 2035 WABANSIA AVE. CHICAGD, IL 60647
12327 FREFWAY CORPORATION 9301 ALLFN DHIVE CLEVELAND, OH 44125
14130 EDISON ELECTRONICS DIV., NOGHAN
ELISON COD. GRENIER FIELD-MUNICTPAL AIRPORT MANCHESTER, NH 03130
1179 CHMNI SPECTRA, INC. 24600 HALINOOD CT. FARMINGTON, MI 48024
19209 GEMERAL ELECTRIC CO., BELECTROMIC
CAPACITOR AND BATTERY PRODUCTS DEPT.
BATTERY PRODUCTE SEC. P. O. BOX 114 GARINESVILLE, FL 3260l
22526 BERG FLECTRONICH, INC. YOUK EXPRESSWAY HEW CUMBERLAND, PA 17070
27264 MOLEX PRODUCTS CO. 5234 ¥ATRINE AVE. DOWNERS GROVE, IL 60515
e0418 TORSTION BALARCE COMPANY 125 FLaswoRTH P O BOX 535 CLIFTON, NI 07012
70276 ALLEN WFG. CO. P. O. DRANER 570 HARTFORD, CT DG10L
TLa?9 CAMBRIDGE THERMIONIC COoRP. 445 CONCORD AVE. CAMBRIDGE, MA 02134
71286 REXNORD, INC., SPECTALTY FASTEMER DIV. 22 SPRING VALLEY RD. PARAMDG, BRI 07652
71785 TEH, CINCEH COMMBCTORS 1501 MORSE AVENUE ELK GRONE VILLAGE, IL 0007
T2228 CONTINENTAL SCREN CO., DIV. OF
AMTEL, INC. 459 MT. PLEASANT EEM BEDFORD, MA 02742
73743 FISCHER SPECIAL MFG. CO. 446 MORCAK S5T. CTMCINNATT, OH 45206
73803 TEXAS INSTHUMENTS, INC., METRLLURGICAL
MATERIALS DIV. 14 FOREST STREET ATTLERORD, MA 02700
Tadas HOLO-KHOME €. 31 BROOE ST. WEST HARTFORD, CT CellD
Tra50 PHEOLL MANUFACTURTING CO., DIVISION
OF ALLTED BPRODUCTS COREP. 5700 W. ROQSEVELT RD. CHICAGD, IL 60650
7ala9 ILLINGIS TOOL WORKS, IRC.
SHAFKEPROOF DIVISION 5T. CHARLES ROAD ELGIN, IL G0120
TB4TL TILLEY MFG. CO. Q00 INDUSTRIAL RD. SAN CARLOS, CA 94070
79136 HALDES, FOMINOOR, IRC. 47-16 AOSTET. PLACE LomG ISLAND CITY, MY 11101
78807 WRODCHT WASHER MFG. OO. 2100 5. O BAY ST, MILEAUEEE, WI 53207
BOODS TEETROMIX, INC. P O BOX 500 BEAVERTON, OR 97077
83309 ELECTHICAL SPECIALTY O0. ., SUBSIDIARY OF
BELDEM CORPORATION 213 E HARRIS AVEMUE SaN FRANCISCO, CA 94080
B3385 CENTRAL SCHEW COMPANY 2530 CEESCENT DRIVE EROADVIEW, TIL 60153
33503 ACCURATE DIE AND STRMPTNG DIV., ALLIED
PROOOCTS CORPORATION 1947 u MAUD AVENUE CHICAGD, 1L BOG14
286928 SEASTHONM MPG. COMPANY, INC. 701 SONORA AVENUE GLENDALE, CA 91201
91E3S KINGS ELECTRORICS CO., IMC. 40 MARBLEDALE  ROAD TUCKAHOE, MY 10707
5987 WECKESEER C0., INC. 4444 WEST IRVING PARK ROAD CHICAGD, TL 60641
FEETA MALCO A MICRODOT COMPANY, INC.
CONRRCTOR AND CABLE DIVISION 220 PASADENA AVENIE SCAITH FASADENA, CA 91030
ga2a1 SEALECTRO CORDPURATICN 225 HOYT MAMARONECK, MY 10544
8978 INTERMATIONAL ELECTRONIC RESEARCH CORP. 1315 W MEGNOLIA BIND, BURBANK, CaA 91502

9.2

REV. € APRIL 1977



Replaceable Mechanical Paris—1401A

Fig &
index  Tektronix Serial/Model No. Mty
No. PartNo. EH Dscont Qty 12345 Mame & Description Code Mir Part Number
1=1 J6b=-1269-00 RBOIOI0O0 BOD59999 | KNORE:GRAY, 1-300 BOONS 166~ 24900
Iah=1269-02 BOGOOOO I BHELL,KNOB:W/LERS BOOOR  VhE=1269-02
-2 Anh=1234-00 1 ENCOW:GRAY , FINE BOOOO  3ah-1234-0D0
-3 366-1146-00 1 KENOB:GRAY, IF OAIN 80009 J66=1 146-00
213-0153-00 I . SETSCREW:5%-40 X 0.125,5TL B¢ 0XD,HEX DOOCY OBD
- 366~ 1001 -00 | ENOS:CRAY RF ATTENDD ROOOD9 166-1D01-D0
213-0153-00 2 . BETSCREW:5-40 X 0.125,5TL BK OXD,MEX 00CCY OBD
=5 Job-1 168-00 | KENOS:BLACE CAF AND RED BODY 80009 1556~ 168-00
2153=0153-00 i . SETSCREW:5-40 X 0.125,5TL BE OXD,HEX DopcY OBD
=& 3obh-1158-00 I ENOB:GRAY ,MMZ/ DIV BOODS  366-1158-00
213=0153-00 2 . SETSCREW:%-40 X 0.125,5TL MK OXD,EEX o0ocY 08D
158-04 16-00 | DUSHING,SLEEVE:0.15 OD X 0.21 INCH LONG BOODY 358-04l4&-00
-7 I100=-1011-04 BOLDIDD BDA999D I CAP. . ENOE:DIAL WINDOW #0009 200-101i=-04
100-1011-03% BOSOOOOD 1 CAP. ,ENOR:DIAL WINDOW 20009 200-1001-0%
=8 384-1150-00 | ENOB:GRAY,FREQ SPAN BOOOS  ¥66~11%0-00
213-0153-00 7 . BETSCREW:3-40 X 0.125,5TL BE OXD,HEX 0O0CY oOBD
-0 331=-0267-00 I« DIAL,SCALE: 80009 lil'ﬂlp?-'ﬂﬂ
=10 I66-0494 -00 | KROBGRAY ,W/SETHECREW BOOOS  J6&-0494~-00
213=-01%3-00 1 . BETSCREW:5-40 X 0,125,5TL BK DXD, HEX 000CY OBD
=11 JRA=-0378-00 I KNOB:GRAY ,MODE BOODY  M}66-0379-00
213-0153-00 I . SETSCEFW:5-40 X 0.125,5TL BK OXD,HEX 00ODCY OBD
=12 mamee —mmea I MESISTOR,VAR:{SEE R2% E7L)
(ATTACHING FARTS)
=13 210-0%13-00 I WUT,PLAIS, BEX.:0.375-12 I 0.50 INCH,STL TITA]  Ii4S-402
210-002 1 -00 | MWASHER,LOCK: INTL,0.47& ID X 0.80%"00 STL TRIES 1273-01-00-0541C
=1& 120=-0459-00 I NUT,PLAIN,DODEC: 71743 IXX-&h06A=101
=15 210-00467-00 1 WASHER,LOCK:(.88 ID X 1.110 OD TALES  1234=04=00-0541C
=16 201=0015-00 1 CUP,COMPONENT M: i AO00%  201=0015=00
=17 —m— e 1 RESISTOR,VAR:(SEE K26 EPL)
(ATTACHIRG PARTS)
-8 T10-0413-00 I WUT,PLAIM HEX.:0.)7%=32 X 0.50 INCH,STL TAT&Y 31aS5-402
=9 210-0255-00 1 TERMINAL,.LUG:0.391" [D INT TOOTH A0O0% 210-02155-00
=10 J10-0459-00 I WUT,PLAIN, DODEC: 743 2xx-64066~101
=21 21 D-004 T-0:0 |  WASHER,LOCK:0.88 ID X |-110 0O T818%9 123-D4-00-0%1C
=12 201=-0016-00 1 CUF,COMPONENT M@ BOD0% 201-0016-00
P ree——
e B | RESLSTOR, VAR:(SEE 20 EFPL)
[ATTACHING PARTS)
=14 210-0583-00 I MUT, PLALN BEX,:0,.25-32 X 0.312 LNCH BRS TATEY Ix20226-4032
=25  210-0940-00 1 WASHER,FLAT:0.2% 1D X 0.375 INCH OD,ETL 719807 OBD
- o o W o= o -
=2 mm—————aen | MHETER,ELEC FREQ:(SEE M3D EPL)
(ATTACHING FAETS)
=27 357024 3-00 1 HOLDER, INDICATR:BATTERY LEVEL PLASTIC BODOS  352-0263-00
1 75=1162-00 | CABLE ASSY, SP:5%.9 INCR LOBGC BOO0S 1 75-1162-00
idl-0888-00 I . CONmECTOR,PLDG, :MALE 26E05 2031-5006-9%
=28  131-0818-00 | . CONNECTOR,RCPT, :BNC, FEMALF U836 ECI9-15IBNC
=29 31¥1313-02 1 FRONT : 80009 333-1323-02
=30 260-1139-00 | SWITCH,ROTARY: DPDT, PUSH-PUSH 16140 2BEMICSO0K
(ATTACHING PARTS)
11 3=0020=-00 1 EETSCHREW:6-32 X 0.125 IMCH,BEX.B50Q 8TL 10276 OBD
- o s W - — -
=31 260-]116-00 | SWITCH,SLIDE:SPDT 10389 23-021-144
{ATTACHRING PARTS)
=32  211-008%-00 1 SCREW MACHINE:2-%% X 0.125 INCH.PNH STL 17150 o©O8D
=33  210-0259-00 | TERMINAL,LDG:0.099"ID INT TOOTH,SE BODOS 210-0159-00
- o = W - = =
=34 214=-0992-00 1 IND ASSY,SW POS: BO009  214-0992-00
=35 160-0903-00 1 SWITCH,SLIDE:DPDT,0.5A, 125V 0000  260-0903-00
(ATTACHING PARTS)
=3k 110-05846-00 1 NUT, PLAIE.EXT ¥:4-40 X 0.25 INCH,STL TRIAY 21t-04 | 800-00
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Replaceable Mechanical Parts—1401A

Fig &

index  Tekironix  Serial/Model No Mfr
No. PartNo. EH Dsconl Oty 12345 Name & Description Code Mir Parl Number
1=37  1M1-0809-00 | TEEMIMAL , STUD:PNL MT,4~40 TAF | END 71279  570=1510=01-0519
=34 210-020|-00 | TERMIMAL,LUG:SE &4 B6928 ANTY-197-2
=19 211-0005-00 1 SCREW . MACHINE:4-A40 X 0.125 INCH,PSH STL Bi385 08D
=40 3B TeH-00 |  PLATE,fW WIG: BODDS 386~ PeA-00
- o W o = -
-4 760-0643-00 1 BWITCIl, TOCGLE: SPOT, S0VDC 83332 3P
(ATTACHING PARTS)
=41  T10-0%62=00 3 WUT,PLALN,HEX.:0.25-40 X 0.317 INCH,BBS 73743 INFOI24-h0Z
&3 210-0%0-00 | WASHER, FLAT:0.25 1D X 0.37% INCH OD,STL 19807  OBD
&b 710-0046-00 1 WASHER,LOCE:IRTL,0.26 ID X D.&40" OD,STL THIB% 1214-05-00-D541C
p—_— T
4%  11s-023i-0) | ATTENUATOR,.FAE:0-60 DB IN 10DB STEPFS DhhZ3 BIBLI-S
{ATTACHING PARTE)
210-05%0-00 I NUT,PLAIR,BEX.:0.37% X 0.438 INCH,STL 7I74) 2XIBL65-A02
48 210-0978-00 3 Elu FLAT:-0.3}5 1D n 0.50 INCH OD,5TL T8ATL OBD
B  emmee sm=ee | HRESISTOR,VAR:{SEE RS aq_L
(ATTACHING PARTS)
313=-0022=00 1 RETECREW:&-40 X 0.I1BB n!....__ HEX 50C &TL Ta4ks OBD
=48  JB4-1023-00 | EXTERSION SHAFT:&. 106 L X 0.125 OD 55T BOOOS  1BA-]073-00
(ATTACHING PARTS)
4%  210-0483-D0 1 WUT.PUSHE ON:-FOR O0.]2% —!H SHAFT 0IT6E BOb4-12-00-0531
=50  M6-1772-02 1 SUBPANEL  FRONT: BO0OS  3BR-177I-02
=%l  AD7-0768-03 |  BRACKET , COSN: BOOO% ADT-07T68-01
(ATTACHING PARTS)
=52  213-0007-00 | SCR,TPC,TED FOR:|0-12 X 0.15 INCH,HEX S0C 1a44%  OBD
=51 355-005%-00 | STUD,RETAINING:0.394 INCH LOWG,STL BO009  155-01%-00
=54  211-0506-00 1 KCREW,MACHINE:6- 31 X a 25 INCH,PHR STL R13H5 ORD
=55  131-095%=00 7 CONNECTOR,BCPT, :BNC, ___E__F- W/ HARDWARE 05091 3i-2719
=56  200-0103-00 I E.EE.EFF-?»- X 0.375" 0D, BRASS BDODY  200-0103-00
=57 i29-0077-00 | STUD,SHOULDERED: (. 938 INCHE LONG,BRASS BODOS 1 29-0G77-00
(ATTACHING PARTS)
=58  210-045%-00 I WUT,PLAIN,HEXY.;0,.25-28 X 0.375 INCH, BRAGS 7I74)  3089-402
=59  210-0223-00 | TEEMINAL,LDC:(0.2% LNCH DIA,SE B&92E AJID-136
- ow W o= o =
=50  352-02&6-00 |  FUSENDLDER: BOOGY  352-0264-00
(ATTACHING PARTS)
=61 2i1t=D112-00 | SCREW MACHINE:&4-40 X 0.37%"1060DEG,FLE STL 83385 oBD
=42 210=-D00i-DO | WASHER,LOCK: INTL,0.092 I0 X 0.18"0D,5TL 8189  1202-00-00-0541€
=81  210-040%00 I BUT,PLAIN,BEX,. :2-5& X 0.188 INCH,BRS TITGY  MMI21%7-k02
- o W om = -
=64  13a-15%47-01 | FPLATE,1DENT: BOOOY 3M4-1547-01
4§  m———— meae=] 2 CET CARD ASSY:VARIABLE RENISTOR SOCKET
........ = . EACR CIRCULT CARD ASSEMBLY INCLUDES:
=bbh  136-D261-00 3 . SOCKET,PIN TERM:FOR 0.3 INCH PIN DOrrd  1-33i677-6
Bl  m——— e | CKT CARD ASSY:VERTICAL DISPLAY(SEE A3 EPFL)
-G8 136-0350-00 4 . SOCKET,PLUC-IN:3 PIN,LOW PROFILE BOOOY 1 36-0350-00
-6%  111-0608-00 19 . TERMINAL PIN:O.96% L X 0.25 PH,BRZ .GOLD PL 22526 473157
=10  129-0106—-00 | . MOST,ELEC-MECH:0.2i8 Oh X 0.125 INCH L, ARS BOO0R  129-0106-00
(ATTACHINC PARTS FOR CET CD)
=i 211-0008-00 | SCREW,MACHINE:4-40 X ©.13% IWCE,PEH STL 1185 oORD
=12 I111-0079-00 2 SCEEN MACHIEE:7-56 X 0.1B8 INCH PN® STL 11250 oD
=13 152-0195-00 | HOLDER,PUSH 5W: BOOO9 352-0195-00
- o o W ow e =
“Th e e | UKT CARD ASSY;1F(SEE A2 EPL)
1% 1 M-0608-00 A% . TERMIMAL,PIN:0.30% L X 0.25 PH,BRZ,GOLD PL 22526 A471%7
=76 | V=024 1-00 1 . BOCKET,PLUG-1N:|0 CONTACT, ROUND T178%  113-99=12-064
=171 136-0219-00 7 . SOCKET,PLUG-IN:& PIN #oooe  136-0219-00
=18 1 3-0220-00 & . SOCKET.PLUG-IN:) PIN,SQUARE T1TBS 133-23-1)-034
=79 111-0155%-00 & . SCEEW.EXT ELV B:b-40 X 0,375 INCH, SST BODOS  211-0155-00

Eeplaceadble under &70-0W84-XX in EFL.
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P ﬁzg_ &
Index Tektronix Serial/Maodel Nao. Mir
No. Part No, EN Dscont Gty 12345 Name & Description Code Mir Part Number
I=B0 ¥ 1 -0356-00 & . SPCR.CUIDE POST:4-40 ID X 0.25 CD BOO0S  361-0346-00
-8 361-0301-00 & . SPACER,SLEEVE:&=40 X 0,105 INCH LONG 80009 361-0301-00
-8 —mmmm mmmee I BF MODULE ASSY:(SEE Al EPL) ,(FIGURE 2 MPL)
(ATTACHING PARTS)
-83 21 3-0007-00 2 5CE,TPC,THD FOR:|0-32 X 0.25 INCH,HEX BOC T&645 OBD
=B85 355=0] 54=00 2 STUD,RETAINING:0.394 [MCH LONG,STL BOO0%  35%-0154-00
-85 211-0504=00 2 BCREW,MACHINE:6=32 X 0.25 INCH,PNH STL 83385 OBD
- o W m o= =
B e <= BOIDLOO BO49999 1 CET CARD ASSY:POWER RECULATOW(SEE A5 EPL)
——= === D030000 | CET CARD ASSY:POWER REGULATOR(SEE A5 EPL)
=87 337=13%90=-00 I SHIELD,ELEC: POWER SUPFLY, LOWER BOOOS  337=1%90-00
=88 337=1331-0D : [ EHIELJ:I.E!L.EE POWER SUPPLY , WRAPAROUND B0O0O%  337=-139]1-00
—ga 131-0158=-00 T . TERMIMAL,FEEDTH:!INSULATED,.0.566 INCH LORG 98291 011103900479
=20 136-0366-00 4 . SOCKET PLUG-IN:6 PIN BOOOS  136-0366~00
=91 1 36-0350-00 13 . SOCEET PLUG-IN:3 PIN,LOW PROFILE B0O0%  136-0350-00
-8 136=036%5=-00 3 . SOCKET,PLUG-IN:} PIN BOOOS | 36-0365-00
-93 210-0259-00 2 . TERMIRAL,LUG:(0.099™1D INT TOOTH,SE B0OO% 210-D259-DO
(ATTACHING PARTS FOR EACH)
211-0022-00 1 . SCEEW MACHINE:2-56 X O.|88 T@CH,PNH STL 831385 oBD
-85 2 1 0=-DA05~00 I . SUT,PLAIN BEX.:2-56 X 0.188 INCH,BRS 73763 2IX12157-402
R -
-8% 131 -D608-00 20 . TERMIMAL,PIN:0.365 L X 0.15 PHE,BRZ COLD PL 22526 47357
-B6 136-0263-03 BOLOIOO BOS1050 20 _ SOCKET.PIN TERM:FOR 0.025 INCH SQUARE PIN 00779 B&150-2
136=-0261-04 BOSI051 20 . SOCKET,PIN TERM:FOR O0.025 INCH SQUARE PIN 22526 48059
=87 F1&-D 151 ~00 | - HEAT SL1NK,ELEC: 93978 THPOS0IB
=38 214=1519=00 I . HEAT SINK,XSTR: BOOODS 2 14~1519-00
-99 337-138%9=00 | . SHIELD,ELEC:POMER SUPPLY,UPPER BOOO9 337-1389-00
=100  348=0102-00 FT . PAD,COSHIOMING:!3.76 INCH LONG(CUT TO FIT) 80009 348-0102-00
=101 211-0155=00 b _ SCREWEXT,RLV Biba=a0 X 0.375 INCH, 55T BODO% 211-015%3-00
=102 361-0%6=-00 4 . SPCR,GUIDE POST:4=40 ID X 0.25 0D BOOOS 36 1=0346=00
— =103 361-0301=00 4 . SPACER,SLEEVE:4=40 X 0.105 INCH LONG AOODY  3R1=0301=00
=104 1A -0707-00 5 . CONNECTOR,TERM, :0.48" L, 22-26AWG WIRE 22526 75691005
131-0708-00 ? . CONTACT,ELEC:0.4B"L,28=32 AWG WIRE 22526 4TH37
=105 352-0169-00 1 . COHN RODY,PL,EL:? WIKE BLACK BODOS  351-0169-00
sn mﬂﬂ 00 1 m CARD ASSY: wm SWITCH BOODY  B72-04%0-00
- 10% “e seses  BOI0100 BOZOLOS 1 . CET CARD ABSY:SWEEP(SEE A4 EPL)
e memee BOZ0S10 BDLO27O I . CKT CARD ASSY:SWEEF(SEE A& EFL)
= e B040980 t CKT CARD ASSY:SWEEP(SEE A4 EPL)
=107  136-0269-0% 3 . . S0CKET,PLUG-IN:|& CONTACT,L.DW CLEARANCE 01295 C95140
=108 | ¥6-025]1-00 1 . . SOCKET,PLIG-IN:10 CONTACT,ROUND 71785 133-99-12-064
-109 131 =0608-00 &5 . . TERMIMAL.PIN:0.385 L X 0.25 PH,BEZ GOLD PL 21526 47357
=110 13=0566-00 1 . . LINE,TERM.CONFE:0.086 DIA X 2.375 INCH L 55210 L-2007-1
=kl  214-0579-00 5 . .+ TERM.,TEST PT:BRS CD PL BOOD9 2 14-0579-D0
=11  [36=-0350-00 B . . SOCEET,PLUG-IN:3 PIN,LOW PROFILE BO00S | 36=-0350-00
=113 §36-0399-00 HO20410 BOAO9T9 &0 . . SOCKET,.PIN TERM: 17264 1938-4D
136=0514=-00 DOAOSHO 5 . . BOCKET,PLUC IN:MICROCIRCUIT.B CONTACT #2647 C931-DB-18
263-1100-00 I . 5W CAM ACTR AS:FREQUENCY 80005 163=1100-0D0
=114 3B&=1011-00 I - EXTENSION EHAFT:6.895 L X 0.08] OD 55T BOOOS  3B4=-1021-00
=115 35%4-0219-00 I, . BRING HETAINING:FOR 0.25 INCH SHAFT 79136 5103=25-MD-R
=116 200=1107=00 I . . COVER,CAM SW: 80009 200-1107-00
(ATTACHING PARTS)
=117 211-0022-00 3 . . BUREW,MACHIME:2-56 X 0.188 INCH,PNR STL 831385 OBD
=118 210-0001-00 3 . . WASHER,LOCK:INTL,0.082 10 X 0.18"0D,5TL 16189 1202=00-00-0%5&1C
=119 $10-0605-00 3 . . BUT,PLAIM,REX.:2-56 X O.|BB INCH,BRS Ti743 IX12157-402
- o W wm o =
=120 &01=005&=00 I . . BEARING,CAM BW:FRONT BODO9 &D1-D054-00
(ATTACHING FARTS)
=121 T11-0116-00 1 . . SCR,ASSEM WSHR:4-40 X 0.312 INCH,PNH BRS 81385 OBD
=122 Zi1-014B8-01 I . . SCHEW,MACHIME:&-40 X 0.312 IHCH,PNH,SST B3385 OBD
=123} 210-1002-00 I . . WASHER,FLAT:0.|25 ID X 0.25 INCH OD,BRS 12327 OBD
=114 Z10-0406-00 2 . . WMUT,FLAIN.HEX. :4-40 X 0.188 1INCH,BRS 73763 2X12161-602
- o owm W owm - =
"
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Replaceabie Mechanical Parts—1401A

Fig. &
Index  Tektromx  Serial/Model No. Mi:
No. PartNo.  EH Dscont Oty 12345 Name & Descriplion Code Mir Part Number
=125 1 31-0604=00 1l , CONTACT,ELEC:!CET BD SW,SPR,CU BE 80009 |31 =0604~00
“126 2i4=1127=00 2 . ROLLER,DETENT:0.12% DIA X 0.125% INCH L BG009  214=1127-00
-127 2L4~1139-00) 1 . SPEING FLAT:0.68% X 0.156CU BE GLD CLR 80009 21&=1139-00
214-1139=02) i . SPRINC,FLAT:GREEN COLDRED 50009  2ik=1139-02
214-1134-03) 1 . SPRING,FLAT:RED COLORED BOO0D9 2 14=]139-03
-128 [05-0181=-00 I . . ACTUATOR,CAM SW;RESOLUTION 80009 |09-0L81-00
-129 401-0082-01 i . BEARTING,CAM 5W:PRONT BOODS  401-0082-01
{ATTACHING PARTS) )
Z11-0116-00 i . SCR,ASSEM WSHN:4&-AD X 0.212 INCH,PNH BRS  E338% OBD
211-0148=01 1 . SCREW MACHINE:&-40 X 0.312 INCH,PNH, 55T B338% OBD
710~ 100300 I . WASHER,FLAT=0.125 1D X 0.15 INCH OD,BRS 12327 OBD
21 0-0406-00 1 . MUT,PLAIN HEX.:4-&0 % O.1B8 INCH,BRS 73743 IXI2i61-L02
R N
=130 384-0765-00 i . SHAFT,CAM SW:2.87 L X D.156 OD,SST ADO0%  184-0785-00
131 184-0766-00 1 . SHAFT,CAM 5W:6.024 L X 0.125 OD,SST BOODT  38A-0766-D0
=132 10%-0179-01 1 . ACTUATOR,CAM 5W.DISPERSION BOOD9 | 05-0179-01
=133  401-0065-00 1 . BEARING,CAM HW:!PRONT BO009 &0 1=006%=00
(ATTACHING PARTS)
211-0116=00 [ . BCH,ASSEM WEHRi4=40 % 0.312 INCH,PNH BRS 83385 08D
211=0148-01 1 . SCEEW, MACHINE:4-40 X 0,312 INCH,PHH,SST 83385 OBD
210-1002-00 1 . WASHER,FLAT:0.12% 10 X 0.25 INCH OD,hRd 12327 oOBD
210-0406-00 2 . NUT,PLAIN,HEX,:4-&40 X 0.)88 iNCH, BES 73S 2x12164-402
PRI R ——
113-0048-00 i . SETSCREN:4-40 X 0.135 INCH,HEX SOC STL T444S  DBD
=135 376-0039-00 BOTJO4O00 BOZ9999 | . ADFT_ SBAFT,.CPLC:0.]128 AND D.0EZ2"DIA SHAFT BODO%  376-0018-00
=13 354-079G-00 I . . RINC . EETAINIMG:0.338 iD X 0.025" TEE,STL 138 3100-1MD
213-007%-00 2 . . SETSCEEW:&4-40 X 0.09 |NCH,HEX S0C STL  OCOBE ORD
176-0050=00 BOIOOOD I, . CPLG,SHAFT,FLEX:FOR 0.081/0,125 INCH SMAFTS 80009 176-0050-00
213-0022-00 & . . SETSCREW:&-40 % 0, |BR INCH,HEX 50C BTL 4445 ORD
154=-0251-00 ) . RING,COUPLING:D.25] 1D X 0.375 INCH OD,AL 80009 1%4-02%1-00
ITh=004K-00 { . . CPLG,SHAFT,FLEX:PLASTIC BODOS  376-D0Gb-00
<1 e e | . RESISTOR,VAR:(SEE R1% EPL)
(ATTACHING PARTS)
=137  210-0581-00 I . MOT,PLAIN,HEX.:0.2%32 X 0.312 INCH,ERS 73743 1X20228-402
-138 1i10-0223-01 | . TERMIRAL,LUG:0.25 INCH DIA,SE,60 DEC BEND BEYIA OBD
=139 &407-DB03-00 | . BRACKET,OMPNT: 80009 A07-0803-00
- o= = 0 a = =
{ATTACHING PARTS FOR CET COD)
=140  2L11-0116-00 2 BCR,ASSEM WSHR:4-40 X 0.312 INCH,PHH BRS 831385 O8b
=141 220-0455-D0 1 NUT,BLOCK:0.281"S0, THRRE 4-40 THRU THDS BOOOS  220-0455-00
=142 211-0008-00 1 SCREW MACHINE:&-&0 X 0.25 INCH,PNR STL 1385 OBD
=143  220-0%89-D0 |  WUT, SLEEVE:0.375-37 & 0.50 INCH,HEX,BRS 8000% 210-0589-00
~lbk  210-1096-00 1 MASHER,EEY: BOUOS  210-1096-00
(R T r—
=165 407-0769-01 I  BRACKET LATCH: BOOO9  AO0T-0769-01
(ATTACHING PARTS)
=146 211-0008-00 1 HCREW,MACHINE:4-40 X u'..u INCH ,PHE STL B1IRS OBD
147 J44-0176-00 | GLIP,CROUND: BOOOS  146-0176-00
(ATTACMING PARTS)
-148 210-D586-00 i WUT,PLAIN,EXT W:4-40 X 0.25 INCH,STL 7BLH9  211-041800-00
———
-149  10%-0082-07 I LATCH, TEUME: 80009 | 0%-0062-02
(ATTACHNING PARTS)
-150 211-0192-00 | SCREW, SBOULDER:&-40 X 0.341 INCH,SLOT STL 80009 211-0192-00
“1%1 210-0%07-00 | WASHER RIRG:0.7% INMCH OD 71286 9553-1
=132 210-0948-00 | WASHER,MOSMETAL:0.166 1D X 0.216 0D, TEFLON 83903 OBD
=153 210-0994-00 | WASHER FLAT:0.125 1D ¥ 0.2%" on,STL B6928  57164-L4T-20W
- o W o = =
=194 JBH-1789-DO | HIPPORT,CHASSLS BOODY  J86-1 769-00
=155 352-0135-00 |  FUSEHDLDER! BOODY 3%2-0135-00
(ATTACHING PARTS)
=156  3I61-0007-D0 ? GPACER,SLEEVE:0.25%0 INCH DIA,PLASTIC 80008 361-0007-00

1 =
Roeplace only with part bearing the same color code as the sriglaal part in your insbrusent.
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Replaceable Mechanical Parts—1401A

— Fig. &
Index  Tektronix  Serial/Model Mo M fr
= No. Part No.  EH Dscont  Qty 12345 Name & Description Cade  Mir Part Number
=157 1r9=1550=-00 | WIRING HARNESS,: BODGS  179-1550-00
=138 131-037]1-00 3 . CONTACT,ELEC:FOR N0.26 AWG WIRE 9B27E 122-01B2-019
-159 131-0707-00 Bl . CONMECTOR,TERM.:0.%8" L,77-26ANG WIRE 22526 75691-005
o 131-0708-00 27 . CONTACT,ELEC:0.58"L.38-32 ANG WIRE 22526 ATA1T
=160 131-0818-00 2 . CONBECTOR,RCPT, :BNC,FEMALE 91836 ECI9-153BNC
=161 352-0161-00 1 . COBEN BODY,PL,EL:3 WIRE BLACK 80009 352-016!-00
=162 35%2-0162-00 L . CONM BODY, PL.EL:5 WIEE BLACK 20002  352-0162-00
= =163 352-0163-00 2 . COMN BODY,PL.EL:5 WIRE BLACK BOOO9 351-0163-D0
=164  352=0165=00 5 . CONN BODY,PL,EL:7 WIRE BLACK 80009 352-0165-00
=165 352-0167-00 1 . CONN PODY,PL,EL:9 WIRE BLACK 20009  352-0167-00
=i6& 352=-0L169-00 Ll . COWN BODY,PL.EL:2 WIRE BLACK BOODY 352-0169-00
179=1676-00 1 WIRING HARNESS, :GATE CALL BODOS  179-1676-00
-y L31=0707=-00 1 . COMMECTOR,TERM.:0.&48" L,22-26AWG WIRE 22526 75691-D0O%
131=0708=00 6 . CONTACT,ELEC:0.48"L,2B-32 AWG WIRE 22526 AT437
352-0169-00 I , CONN BODY,PL,EL:? WIRE BLACK BOOGS  352-0169-00
152-0169-02 5 . COWN BODY,PL,EL:Z WIRE RED BOO0%  352=0169=-00
—1 3Ni-0162-00 1 . CONN BODY,PL.EL:4 WIRE BLACK 80009 352-0162-00
152-0162-02 L . CONM BODY,PL.EL:4 WIRE RED 80009 352-0162-D2
175=1161-00 I CABLE ASSY, SP:4.735 INCH LORG BOoDe (751161 -00
=167 13-0375-00 | . COWNWECTOR, PLUG, : KIGHT ANGLE 95291 051-028-0079-120
=168 131-0977-00 1 . CONNECTOR,PLING, :ETGHT ANGLE MALE 98291 O050-028-0000-210
- 175-12046-00 | CABLE AS5Y,RF:1.5 INCH LOKG BOOOS  175-1204-00
131-0375-00 I . COMNECTOR,PLUGC,-RICHT ANGLE 98791 O031-028-0079-220
131=-0707-00 | . CONNECTOR,.TERM._:0.&8" L,22-16ANG WIRE 22526 75691-00%
131 =D708-00 | . COMTACT, ELEC:0.58"L,278-32 ARC WIRE 12526 47437
. 352-0169-00 | . CONN BODY PL,EL:Z WIRE BLACK BOODY 351-0169-00
1 15=03158=-05 XBO4040 | CABLE ASSY RF:50 OFM COAX,3.25 INCH LONC BOO0S  173-03%B-05
131=0375-00 XBOLO9LD 2 , CONNECTOR,PLUG, :RIGHT ANCLE 93291 051-028-0Q79-2120
I 5=0358-06 XHOL09£0 | CABLE ASSY . RF:50 ONM C0OAX,31.25% INCH LDNG BOO0%  175-0358-D6
131=0375=00 XBOL0%E0 2  CONNECTOR,PLUG, :RIGHT ANGLE 98231 Q51-028-0079=120
— 175=0358-07 XBOA0940 | CABLE ASHY,RF:S0 DHM COAX,2.925 IRGH LONG so009 1 TH-0358-07
¥ 131=0375=-00 XBO&O9L0 2 . CORMECTOR,PLUG, :RIGHT ANGLE 98291 051-028-0079-220
D16=-0119-02 | CET CARD ASSY:W/BATTERY SET 20009 016-0119%-02
=169 34&3=0148-00 1 . BRACKET ,CLAMP: 20009 AI-0148-00
(ATTACHING PARTS)
= =170 105=-0063-00 1 . STRIKE,CATCH: BOOO9  105%-0063-00
=171 211-0025-D0 1 . SCREW, MACHINE:5-40 X 0.375 100 DEG,FLH STL 83385 OAD
- o = W = =
=172 2&=10131-01 2 . INSULATOR,PLATE: 80009 Z214-10123-01
— =173 386-1328-00 1 . PLATE,.PWR SPLY: 80099 386-1328-00
{ATTACHING PARTS)
=176 21 1-0008-00 5 . SCREW MACHINE:4-40 X 0.25 INCH,PNH S5TL B3385 OBD
=175 210-0201-00 I . TERMINAL, LUC:SE #4 86978 AITI-157-2
- = W o= =
- =176 mmmm= mmeeal I . CKT CAED ASSY:BATTERY CHARGER
=17 1 36=0220-00 4 . . SOCEET,PLUG-IN:3 PIN,SOUIARE Tit85  133-33-11-034
=178 214=-0506-00 % . . COMTACT,ELEC:0.045 80 X 0.%75% IMCH L BODOY X 1a=-0506=00
=179 T l&-05%07-00 & . . CONTACT,ELEC:0.45" %0 BRS W/4% DEG BEND 80009 214-0507=00
a (ATTACHING PARTS FOR CKT CD)
=180 F10=-D&06=D0 6 . BUT,PLAIN,REX.:4-40 X 0.1BE INCH,BRS 737831 ZX12161-402
=l81 210=-D004&-00 3 . WASHER,LOCE:#4 INTL,D.015THE,STL CD PFL 78189 1 2104-00-00-05%41C
=187 343-0119-00 I . CLAMP,LOOP:0.0% THCH DBIA 95987 3/32-2
=183 210-0996-00 1 . WASHER,FLAT:0.125 1D X 0.2%" OD,5TL BHIZR  S5TL4-14T-70M
— =184 114~1059-00 I . INSULATOR , PLATE: BO009  2146-105%9-00
- o o W o= = om
179-1207-00 I . WIRINC MARNESS, :BATTERY BOOOY  179-1207-00
131-0371-00 5 . . CONTACT,ELEC:FOR BO.26 ANGC WIKE 98278 122-0182-019
=4 -{85 3&E-0055-00 | . GROMMET,PLASTIC:C.25 INCH DIA AD00% 3I48-0053-00
J48-0031-00 I . CROMMET,PLASTIC:0.156 INCH DIA BOGO9  J48-003(=-00
=1f5 we==s - Al I . TRANSFORMER:{SEE T&Ol EPL)
(ATTACHING PARTS)
=BT 211=-0153-00 7 . SCREW MACHINE :4-40 X 1 9/3721NCH,RHS,STL BOOOS  211-0153-00
— =|B8 110-0201-00 I . TERMINAL, LDG:SE #4 86928 AITI-157-1
=189 210=0908=00 3 . WASHER,NOWMETAL:FIBER,0.125% ID X 0, 103"0D 86928 OBD
=% =180 210=0406-00 2 & NUT,FLAIN,HEX. ;4=40 X 0.188 INCH,BRS 13743 2X1216l-402
- - T

lltplll:llbl! under BIO=-0577-XX in EPL.
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Replaceable Mechanical Paris—1401A

Fig. &
index  Tektronix  Serial/Model No. Mir
No. Part No. Eff Descont Oty 12345 Name & Description Code Mir Part Number
I=191 714=1639-00 I, WEAT SINK, XSTH: 50008 214-1639-00
~192 — | . TRANSISTOR:(SER 0617 EPL)
(ATTALHING PARTS)
=193 Z11-0510-00 1 . BCWEN MACHINE:6-12 X ©0.375 INCH,PHH STL 83385 OAD
=194 214-1025-00 | . INSULATOR,PLATE: 80009 214-101%-00
=195 210-08) 1-00 2 . WSHR,SHOULDERED:0.12% ID X 0.50 INCH OD BA928  S004—4 )
-186 210-0802-00 2 . WASHER,FLAT:0.1% ID X 0.312 INCH OD 12327 OBD

210020200 1 . TERMINAL,LUC:0.148 ID,LOCKING,BKE TINNED 7B1B9 Z104-06-00-25708
197 210-D00&-00 | . WASHER,LOCK:INTL,D.l46 1DX 0.288 0D,5TL 18IB9  [206-00-00-0541C
~188  210-0407-00 2 . MUT,PLAIN HEX.6-37 - 0.2% INCH,BRS 73747 301R-D2128-402
=199 160-0%02-00 1 . SWITCH,SLIDE:DPIT,O. :_ 1257 0000M  Z6A0-0%02-00

(ATTACHIRG PARTS)
-200  211=-0119-00 2 . SCREVW MACEINE: __..,___E 25" 100 pEC,FLH,STL 83385 03D
=201  136-01&0=00 | . JACK,TIP:BANANA ....:_F ,CHARCOAL GRAY CA BOOOS | 3E-0140=00
(ATTACHING PARTS)
=202 TE0-0465-00 I . WUT,FLAIN,HEX.:0.2%32 X 0.37% INCH BRES TITHY  3095-402
=101 210-0223-00 I . TERMINAL,LDG:0.2% :.nx DIA,SE BAOZH  AJL3-136
-104 136-D139-00 I . JAGE,TIP:BARANA u......._.- W/ RED TAF BOODS | 36=00139=00
(ATTACHING PFARTS)
=205 210-0465-00 | . WUT,PLAIN,HEX.:0.2%32 X 0.375% INCH DAS 73761  309%-402
=206 210-02123-00 1 . TERMINAL,LUC:0.2% INCH DIA,SE BE92E AI3-138
== o W = = =
=207 352-0132-00 | . WOLDER JACK TIF:BLACK PLASTIC BOOOE  352-0132-00
{ATTACHING PARTS)
-208 213-0107-00 | . SCR,TPG,THD 3- 4-40 % 0.25 INCH,FLM STL 93907 ORD
- o W o = o
=209 131-0552-00 | . COWTACT,ELEC:SPL 1 PRONG MALE o00aM 1 31-0552-00
(ATTACHIMG PARTS)
=210 211-0101-00 1 . BUNEM MACHINE:&-&40 X 0.25" 100 DEC,FLH STL #1365 OBD
.......
=211 I00-0813-00 | . COVER,FUSHK: BOODS  100-0813-00
=211 386-1327-00 1 . PANEL, PWE SPLY: SD009  388-1327-00
(ATTACHING PARTS)
=113 ?211-0101-00 & . SCHNEW, MACHINE:4-40 X ©.25" 100 DEC,FLM STL A3318% OmD
- o W owm o =
=214  343-DleB-03 | . PRAUEET,CLAMP: 80009 J43-014B-03
(ATTACHING PARTS)
=21% 0)5-00L3I-00 I . COMP,SUBASSY: 80009 0115 0063-00
=216  211-0025-00 | . ScREw En_:-u:la X 0.375 100 DEG,FLM STL  B3385 OBD
-l o= - -

146-0012-01 I . BATTERY, u_._.E._._n- u IV, IB00D HAN 19209 AIBDOZADLY
=717  1&&—0ali-01 & . BATTEERY,DRY: 19209 L1B0OOZAAG)
=~2F e - 1 _.Hq CARD ASSY:CATE CALIBRATOR(SEE A EFL)

-219  131-0588-00 12 . TERM,PIN:0.46 L X 0.02% 5Q.PH BRZ GL 17526 47350

=220 136-0152-00 23 . SOCKET,PIN TERM:0.14% INCI LOSGC 0779 2-IM0A08-T
=221 160~ 308-00 L Eaﬂ..!u?!.__ﬁﬁ_.i RODDY  260-1 J08-00
=222 352-0096=-00 WOJOLO0 BO6999%X | . CLIP,SPE,THSW:GRYSTAL ROON9  352-0096-00

(ATTACHING PARTS FOR CET CD)
=243 211-0116-00 2 SCH,ASSEM WSHR:4-40 X 0.312 INCH,PNH BRS #118% OBD
- o oww B om o= o=
=274 131-1155-00 3 LI, TERM.CONNE: BOOOS  1)1-1155-00
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Fig. &
Index  Tekironix  Serial/Model No. Wit
Mo. Part No_  Eff Dsconl Qly 12345 Name & Descriphon Code  MIr Part Number
- 119-Dp240-00 | RF MODULE ASSY: ROOO9  L19-0240-00
=1 &b |- 0934-00 I« CHAS,SHLAD, RF:MALN BOOOS 44 1-0934-00
=2 351-0253-00 9 . CUIDE-POST,LOCK! 80009 351-0253-00
) s e 1 . CKT CARD ASSY:695 MRI FILTER
=l 131-0938~-00 1 . . CONNECTOR,RCPT,:50 OMM MALE SHAP-ON 38291 Q%1-0&3-0359
-5 ——— 1 . CKT CARD ASSY:SECOND CONVERTER
=B 136-0252-00 BOZOAL0 BOISGGY 4 . . SOCKET,PIN TERM:D.143 INCH LORG oo7TY  2-3790808-7
13¥-0252-04 ROLOO00O0 1 . . BOCKET,PIM TERM:0.188 INCU LONG 22526 75060
=7 131-093R-00 | . CONMECTOR,RCPT, :50 OHM MALE SKAP-ON 98291 051-D43=-0349
-8  -ee ——-= 3 . . CAPACITOR:(SEE C|73,Cl181,C1BA EPL)
{ATTACIING PARTS FOR EACH)
-9 210-0562-00 I ., NUT, PLATH HEX, :0,.25-40 X 0.3]2 INCH, BRS 133 2%20224-402
=10  21i-DOG6-00 1 . . WASHER,LOCK:INTL,.0.26 ID X O.40" 00,5TL TH1B9  111&-05-00-DR4IC
- = = W m om o=
=14 fif 1 -0936-00 1 . CHAS, SHLD,HF:REAR BOOOS &41=-0936-00
(ATTACHING TARTS)
-1z 211-0183-00 & . SUREW,MACHINE:L4-&0 ¥ 0.50 INCH,50C HEX HD 000AE OBD
i —
ol F e b 1 , CKT CARD ASSY:LOW PABS FILTER
=1 131-0938-00 2 . « CONBECTOR,RCPT, |50 OHM MALE SHAP-ON 98291 051-043-0349
e b I 1 . CXT CARD ASSY:WIDE MAND MIXER
=16 131-0951-00 1 . . COMMECTOR,RCET, :SEAP-ON MALE a8291  051-051-0159-220
=17 == & . . CAPACITOR:(SEE CI1Z8,.0129 EPL)
[ATTACRING PARTE FOR EACH)
=18  2L0-056Z-D0 I - . BUT,PLAVN,BEX.:0,.25-40 X 0.312 INEH,BBS T3iald  2X210224-402
=jo  210-0046-00 ¥ . . WASHER LOCK:1INT1,,0.25 ID X O.40" OD,STL TE1B9  1214-05-DO-0541C
- o = W e e
“I0 e mma—— 1 . COLL:(SEE LI51,L1%3 EFL)
=1l ——— —sses 1 . CAPACITOR:/HARDWARE(SEE C152 EPL)
=22 131-0377-00 2 . COMNECTOR,RCPT, ;OOAXIAL BRI S1-043-5300
=21 210-0239-00 2 . TERMIBAL,LUG:0.09%"1D0 INT TOOTH,SE BH00%  T10-0159-00
[ATTACRING PARTS)
-4 21 1=-0069-00 | . SCREW, MACHMIME:2-56 X 0.125% INCH,PER STL IT250 Obbh
- om ow E = - -
-75  A41-0915-00 I . CHABE,SHLD, RF;FRONT BOGOY 441-0935=-00
(ATTACHING PARTE)
=26 211-0183%-00 12 . SCHEW MACHINF:4-40 ¥ 0.50 IMCH, BOC WEX BD  OODAR OBD
- o W om = w
119-0233-00 1 . DSCILLATON,RF: BO0DS  L19-0233-00
=17 155-0041-00 1 . . INTEGRATED CIR: BOOOS  155-0041-D0
—28  MAA=0080-00 l . . . STRAF,ELRC: BOOD9  346-00BO-C0
=29  131-0938-00 ? . . CONNECTOR,RCPT, :50 OHM MALE SNAP-OW 98291 O51-047-034%
3 s s 5 . . CAPACITOR:(BEE C[11,C102,€IL%,C116,C117 EFL)
(ATTACHING PARTS FOR EACH)
=34 210-05%62-00 . « WUT PLAIN UEX.:0.25%-40 X 0_.3[2 INCH,BBS T34 IX203T4-4032
=32 210-0046~00 « «» WASHER,LOCH:INTL.O.26 [D X D.40™ OO, STL T81R% 1214-05-D0-0561C
.
=33 386-1771-00 1 .« . PL,YE CET NTG: BOG0%9 3B6-|771-00
(ATTACHING PARTS)
=34 211=0]831-00 & . . SCHEW MACHIME:&-40 X 0.%) 1NCH,S0C HEX WO OOCGaH ORD
- e W o s
o T e 1 .+ « GKT CARD ASSY:OBCILLATOR CURRENT
=3h 136=-0350-00 1 . . SOCEET,PLilc=IN:] PIN,LOW PROFILE 80009 1 36-0350=-00
=37 131-0608-00 7 . . TERMINAL,.PIN:0.365 L X 0.2% PN,BNZ GOLD PL 22526 47357
=38 129-0322-00 2 . POST,ELEC-MECH-0.77%" L X (1. |B88.BEX BRS 850009 129-0322-00
&37-0LIL-01 1 CABINET AS8Y: 80009 &437-0111-D1
=19 I M- BI6-00 I . PLATE,1DERT: BORODY M=) B36-00
—40  36<0127-00 I . COUPLER,SMAFT:FLASTIC 80009 1746-D127-00
(ATTACHING PARTS)
-41 213=-01759-02 2 . SCREW,CAP.:6-12 X 0.3%4 IMCH, MEX HD STL BOOG9 213-0179-D2
. T 1'32=-008&-00 2. . INSULATOR,WSHE : BO009  132-0084-00
=43 200-08}9-00 2 . COVER,ADL BRAKE: BE0009 200-0815-00
=44  ZID=1053=00 . VASHER,S5PR THGN: BOOOS  210-10%3-00
lkplltn:h‘in under BTO-0I3|-XX in EPL.
3 placeable under ET0-0330-%3 in EPL.
Replagoable undar 870=-0331=XX in EFL.
Eeploceable dwnder 6570-0334=XX in EPL.
Replaceable under 670-0950-XX in EPL.
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Replaceable Mechanical Parts—1401A

Fig. &
Index  Tektronix  Serial/Mode! No. M
No. Part No. Eff Dscont Qly 12345 Name & Descriptlan Code  Mfr Part Number
=45  3BE-1331=00 2 PLATE , BRAKE: BOOGY  IRA-1331-00
-46  386-1339-00 2 PLATE , BHARE: B0O0S  1BE-]339-00
47  129-0148-02 2 . POST,ELEC-MECE:0.455" L ¥ 0.312 WEX STL B0009  1209-0]46-02
- - | R
=48  38s-1770-00 1 PAKEL, REAR: 80009 386-1170=00
4%  IBA=1115-01 | . SUBPANEL REAR: 80009 3BE-1315-01
-50  J4b-0187-D0 2 FOOT ,CABINKT: 0. 780 X 1_&50 INCH LORG BOOBY  3SE-OLB/-D0
-5l 380-0181-00 1 . CAEINET SCOPE: BOOOS  390-0181-00
-52  213-DI70-00 | THUMBSCREW:B-32 X 0.82 INCH L,STL BOOMG  2L3-01 =00
=53 ZI0-1011-00 1 . WASHER,NOMMETAL:0.13 (D X 0.375 ™ OD,PLSTC 83309 O0BD
=54 355-0324-00 1 RINC, RETATRING:E SHAPE,0,102 1b X 0.270 79136 $133-l4-MD
9-10
BEV. D OCT. 1978
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rﬁf MANUAL CHANGE INFORMATION
TEKTRONIX:| rroouct 1401A CHANGE REFERENCE __M32550
i 070-1197-00 | pATE _4=4-78
CHANGE: DESCRIPTION

CHANGE TO:
Al
L858
us20
ADD:

R358

EFF SN B071490

ELECTRICAL PARTS LIST AND SCHEMATIC CHANGES

670-0333-04
108-0691-00

155-0028-00

315-0392-00

CKT BOARD ASSY :SWEEP
COIL,RF:1.8MH

MICROCIRCUIT,DI:MILLER INTEGRATOR

RES. ,FXD,CMPSN:3.9K OHM,5%,0.25W

RB5B is added in parallel with LB5B located on the SWEEP circuit beard

assembly and shown on diagram 5 SWEEP SHAPER.
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MANUAL CHANGE INFORMATION

TEKTRONDEG!| rsoouct 14014 CHANGE REFERENCE _M32731
et i 070-1197-00 | paTe __10-31-77
I CHANGE: DESCRIPTION
— —
EFF SN B070000
ELECTRICAL PARTS LIST AND SCHEMATIC CHANGES
CHANGE TO:
A5 670-0328-02 CKT BOARD ASSY:POWER REGULATOR
ADD
L30 108-0598-00 COIL RF: 200UH
L32 108-0538-00 COIL RF: 200UH
R32 315-0107-00 RES . ,FXD,CMPSN:100 M OHM,5X,0.25W
R34 315-0107-00 RES . ,FXD,CMPSN:100 M OHM,5%,0.25W
DIAGRAM @ POWER REGULATOR
POWER
S30
i
1
i - 2004y H Q’
) LN : rRaz | V'
i ! Tals]y]
OF F
(%, M30
F320
POWER,
PACK.
P294
]

-
L32 P7OI
2004 H

PAGE
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1401A SPECTRUM ANALY ZER MODULE
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Fig. & a
inclen; Taktronix Serial/Modeal No. t
No. Part No. Eff Disc ¥ 12345 Description
£1 3780670-02 1 FILTER, light, amber

372-0670-01 1 FILTER, light, blue

2 200-0812-00 1 COVER, front

3 003067200 1 SCREWDRIVER

= 012-0214-00 3 CABLE, interconnecting, 5.50 inches long

= 346005100 1 STRAP ASSEMBLY, carrying

= 012011300 1 CABLE ASSEMBLY, RF. 72 inches long

7 =T004302 1 CABLE ASSEMBLY, power
IS 018300 BO20400 BO30556 1 POUCH, accessory (not shown)
e8I 00 BO30S57 1 ACCESSORY BAG (not shown)
el S aplyi- vy 1 POWER PACEK, with battery set
o TYEDD 1 HANDBOOK, operator’s
S ITST 00 1 MANUAL, instruction

OPFTIONAL ACCESSORIES (not shown)
Sy ranEaE 1 IMPEDANCE MATCHING NETWORK, 75 £l t0 50 22
P =TI 206 1 COVER, protective
w e — e Se 1 32314074 CABINET MATING ASSEMBELY

IS 1 BATTERY SET

REV. C AUG 7875 1401A SPECTRUM ANALYZER MODULE
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Fig. & a
Index Tektronix Serial/Model No. t
No. Part No. EH Disc Y 123465 Description
£1 378-0670-02 1 FILTER, light, amber

378-0670-M 1 FILTER, light, blue

2z 200-0812-00 1 COVER, front

3 003067200 1 SCREWDRIVER

¥ 12021400 3 CABLE, interconnecting, 5.50 inches long

5 45005100 1 STRAP ASSEMBLY, carrying

] 12071300 1 CABLE ASSEMELY, RF, 72 inches long

B 151004302 1 CABLE ASSEMBLY, power
OIS ME300 BO20400 BO30556 1 POUCH, accessory (not shown)
DIS52100 EB030557 1 ACCESSORY BAG (not shown)
Esl1 e 02 1 FOWER PACK, with battery set
e TTAR-00 1 HANDBOOK, operator’s
SIS TEEROD 1 MANUAL  instruction

OPTIONAL ACCESSORIES (not shown)

N Tdae 1 IMPEDANCE MATCHING NETWORK, 75 §1 to 50 02
STESTTRIN 1 COVER, protective
e S 1 1 323/14071A CABINET MATING ASSEMBLY
TS5 0BT ST 1 BATTERY SET

BEY C ADG 157
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14014 SPECTRUM ANALYZER MODULE
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