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

The 1401 has a swept front-end which provides a fre-
quency span from 1 MHz to 500 MHz. A linear or logarith-
mic display is provided. Dynamic range of the logarithmic
display is at least 60 dB.

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

source.
WARNING I

When the 1401 is used as a portable instrument, a
common ground return to the signal source must be
provided. This insures that measurements are reliable,
and eliminates any possibility of the instrument case
becoming elevated to the potential of the signal
source.

The instrument power pack is provided with a three-
terminal polarized power receptacle and a three wire line
cord for applying AC to the power pack. The third wire is
directly connected to the power pack chassis, which is con-
nected by interconnecting wires to the 1401 chassis. This
grounds the instrument when operating from an AC source
to protect operating personnel as recommended by national
and international safety codes.

Performance Conditions

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

Power the instrument from the battery or an external
DC source. The instrument must have been calibrated with-
in an ambient temperature of 20°C to 30°C (Section 5
provides a description of the procedure for checking the

®

1401). The instrument must be operated within an ambient
temperature of —15°C to +55°C, and must be allowed to
warm up for at least 20 minutes after switching the POWER
to ON position.

ELECTRICAL CHARACTERISTICS

Characteristic Performance Requirement

Center Frequency 1 MHz to 500 MHz, continuously

variable.

Accuracy Within + (5 MHz + 5% of the 1-5600
dial readout), FINE control at 0.

FINE Control +or — 1 MHz, within 10%

Range

Sensitivity

Resolution Band-

width

3 kHz At least —100 dBm

100 kHz At least —90 dBm

1000 kHz At least —80 dBm

Frequency Span 0 Hz to 500 MHz

Calibrated MHz/
Div Range with
10 division display

10 kHz/Div to 50 MHz/Div in 1, 2,
5 sequence.

Accuracy Within 10% of FREQ SPAN
MHz/Div selection, with VARiable
control in CAL position.

Linearity Within 10% with 10 division dis-
play.

Frequency Within 50 kHz, at +20°C to +30°C,
Stability over any 5 minute interval, after 20

minute warmup. Temperature co-
efficient less than 0.5 MHz/°C.
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Specification—1401

ELECTRICAL CHARACTERISTICS (cont)

ELECTRICAL CHARACTERISTICS (cont)

Characteristic

Performance Requirement

Characteristic

Performance Requirement

Intermodulation
Distortion

Down at least 50 dB.

Maximum Input

RF ATTENuator

0 to 60 dB in 10 dB steps

Power
RF ATTEN at —30 dBm (Linear operating limit)
0 dB
RF ATTEN at +30 dBm (Power rating of atten-
60 dB uator)

Accuracy Within £ (0.5 dB + 1% of dB read-
ing)
Sweep Output 5V 025V

(FREE RUN or
EXT TRIG Mode)

POWER SOURCE REQUIREMENTS

Display Flatness

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

Resolution Band-
width

1000 kHz, 100 kHz, 3 kHz, within
10%.

Incidental FM

No more than 20 kHz at 1 MHz
center frequency, to 10 kHz or less
at 500 MHz center frequency.

IF GAIN Control
Range

30 dB or more

Dynamic Range
LOG Display

At least 60 dB

Characteristic

Performance Requirement

Line Voltage Range

90V to 136 V AC
or
180V to 272V AC

Frequency

48 Hz to 440 Hz

Power
Consumption

14 watts maximum at 115V AC

External DC Volt-
age Range

+6 V to +16 V. Surge current
requirement is 1 ampere.

Power Consump-
tion

4.5 watts maximum

VIDEO OUTPUT

1.2 V for full screen deflection.

Sweep Range (FREE
RUN Mode)

1 sweep/s or less to at least 100
sweeps/second.

External Trigger
Level

+1V to +10 V peak

Duration

At least 100 ns

Battery Pack

Six, C size NiCd cells

Charge Time

16 hours for full charge

Operating Time
(+20°C to +25°
charge temperature,
+20°C to +30°C
operating tem-
perature).

At least 3.5 hours

Frequency

1 MHz or less

External Sweep
Level

0 to 5 V with 0 V corresponding to
0 Hz frequency and +5 V corres-
ponding to 500 MHz.

Maximum Sweep
Rate

100 sweeps/second

Maximum Input
Voltage

10V

ENVIRONMENTAL CHARACTERISTICS

Characteristic

Performance Requirement

Temperature

Non-operating

With Batteries | —40°C to +60°C
Without — 55°C to +75°C
Batteries
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ENVIRONMENTAL CHARACTERISTICS (cont)

Specification—1401

ENVIRONMENTAL CHARACTERISTICS (cont)

Characteristic

Performance Requirement

Characteristic

Performance Requirement

Operating —15°C to +565°C
Charging 0°C to +40°C
Altitude

Non-operating

To 50,000 feet

Humidity

Non-operating
and Operating

5 cycles (120 hours) to 95% relative
humidity reference to MIL-E-
16400F (Par. 4.5.9 through
45.95.1, Class 4).

Electromagnetic

Meets radiated interference require-

Operating To 30,000 feet; maximum ambient ments of MIL-1-6181D and
temparatits Fatng must by de- MIL-1-1690C over the range 150
creased 1°C per 1000 feet, from kHz to one GHz. (Instrument must
15,000 to 30,000 feet. be battery operated.)

Vibration

Operating 15 minutes along each of the 3 PHYSICAL
major axes, 0.025 inch peak-
to-peak displacement (4 g's at 55 Finish Front-panel has an anodized finish;
c/s) 10 to 55 to 10 ¢/s in 1-minute cabinet is made of vinyl-clad
cycles. aluminum.

1401 323 1401/323

in. cm. in. cm. in. cm.
Height 3-1/2 8.9 3-1/2 8.9 7 17.8
Width w/handle 8-1/2 21.6 8-1/2 21.6 9-3/8 23.8
Depth w/panel cover 10-5/8 27.0 10-5/8 27.0 10-5/8 27.0
Depth w/handle 13 33.0 13 33.0 14-5/8 37.2

Ib. kg. Ib ka. Ib. kg.
Net approximate weight w/o accessories ~7 1/2 ~3.4 ~7 ~3.2 ~141/2 ~6.6
Domestic shipping weight ~13 ~5.9 ~13 ~5.9 ~22 ~10.0
Export-packed weight ~21 ~9.5 ~ ~9.5 ~30 ~13.6
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SECTION 2
OPERATING INSTRUCTIONS

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

Introduction

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

Accessories

Standard accessories that are included with the 1401 are
listed near the back of the manual. The following describes
the purpose of items that are not self explanatory.

Panel Cover. A friction fit keeps this cover over the
front panel during storage or transporting. The cover can be
placed over the rear of the 1401 for storage when the 1401
is in use. The recess in the cover acommodates the acces-
sory pouch strap, and should not be used as a finger grip for
cover removal.

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

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

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

BNC to BNC Cable Assemblies. The two short cables are
used to connect the 1401 VIDEO OUTPUT and the SWEEP
voltage to the Vertical Input and Ext Horiz Input of a
companion oscilloscope. The 6 foot coaxial cable is used to
connect the signal source to the RF INPUT connector on
the 1401.

®

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

Installation

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

Refer to ‘“Sweeping the Companion Oscilloscope”,
under General Operating Information for additional infor-
mation.

POWER SOURCE AND APPLICATION

The 1401 requires either an internal power pack or an
external (+6 V to +16 V) DC source for power. The power
pack consists of a battery and a charging circuit. The
charging circuit operates from AC line voltage, to charge
the battery or maintain a given charge level after it has been
charged. When fully charged, the battery pack will supply
the 4.5 watts required by the 1401 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-on connectors, on the power pack, are used to
wire the charging circuit for the voltage to be used. Hookup
illustrations and instructions are given in Fig. 2-2. Battery
charging occurs whenever AC power is applied to the AC
receptacle on the power pack. Charging rate (FULL CHG or
TRICKLE CHGQG) is selected 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 to TRICKLE
CHG position. TRICKLE CHG supplies sufficient current
to maintain the battery in full charge condition, plus the
required power to operate the 1401. Battery charging is
described under Battery Care. The 1401 will not operate
from an AC source if the batteries are missing or defective.
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Operating Instructions—1401

VOLTS/DIV
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1. Switch POWER to ON position, then adjust oscilloscope
POSITION controls to position the sweep or display on the
bottom graticule line with the 0 Hz marker at the zero
graticule line. Adjust the Horizontal Variable control for a 10
division sweep.

Midrange

TIME/DIV

Frequency e
Marker

VIDEO
FILTER

OFF

TEKTRONIX, INC.. BEAVERTON, OREGON, USA

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

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

12V
No. div.

to determine Volts/Div setting.

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

The battery can be charged with the power pack out of

the instrument. Extra power packs can therefore be charged
to serve as spares if desired.

The 1401 can also be powered from an external DC
power source. Set the power pack switch to the EXT DC
position, then connect a +6 V to +16 V DC source to the
banana jacks above the line cord receptacle (observe polar-
ity markings), and switch the front panel POWER switch to
ON. The external DC source will not charge the internal
battery, and the 1401 will not operate from the internal

2-2

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

charge rate if AC power is applied when the switch is at the
EXT DC position.

POWER PACK REPLACEMENT

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










































































































































































































































































































































































































