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Built-in Automatic Cable TV Measurements
Enfiarce Measurement Repeatability and
aduce Technician Training Time

drasses All Field FGC Proaf-of-
Performance Requirements

«Key Cable TV Measurements Execute
“hdtomatically from Simple, On-screen
Menu Selections

Unattended and Remots Measurement
Modes Reduce Personnal Requirements
inthe Field

Fuil Programmability over RS-232 or
IEEE-488 (GPIB) Interface
Quick-change 75 €2 F and BAC

Input Connectars

Built-in Preamp and Audio, and

- AM/Wideband FIM Video Demodulation
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The 2714 and 2715 shuplify cable TV aad broadband LAN measiarements.

2714 Cable TV
Spectrom Analyzer

QUICK, REPEATABLE,

PUSH-BUTYON MEASUREMERTS

The Tekironix 2714 Cabie TV Speotrum
Analyzer provides the ultimate in ease and
economy for cable TV and breadhand LAN
measurements. It's cable ready with a 75 €2
BNG input that can be quickly changed to a
75 Q2 F-connector input. All of the common
cable system spectral Imeasurements are
huilt in and menu selectable, inciuding those
needed to addrass field proof-of-performance
reguirements. Plus the accompanying PG
software package adds measurement config
uration, data collection, and automatic report
generation capabilities.

What used to e complicated measurement
procedures, even for engineering, arg now
push-hutton simple. Technicians can easily
periorm extensive cable system analysis and
data collection in the fiefd, all aztomatically.

Measurements and data coflection can also
he done remotely under compuier control.
Or the 2714 can be lefl unattended to run
aulomatic measurements and data collection
initiated by the built-in real-time clock.

Data collected in the field can be transferred
irom the 2714’s memory via an RS-232 or
GPIB interface to an MS-DOS personal com-
puter (PC}. The 2714's accompanying PC
software package inciudes data archiving
facitities, as well as automatic report genera-
tici for proaf-of-performance records.

Spec

2715 Cable TV
Spectrum Analyzer

DEPENDABLE, IN-SERVICE RF
MEASUREMENTS AT AN AFFORDABEE PRIGE
The Tektronix 2715 Cable TV Spectrum
Analyzer Includes all the capabifities of the
2714 Gable TV Spectrum Analyzer and more!
Now you can make proof of performance ane
other cable system measurements without
disruption of service to subscribers, And you
can minimize the inconvenience of making
measurements at the output of set-top con-
verters. The 2715 provides accurate and
automated measurement of in-channel
carrier-to-naise, in-channel response, and
coherent distortion signals, as well as carrier
fevels, frequencies, and more. .. without
removal of carriers or moduiation. In-service
measurement of GTB requires an empty,
adjacent channel or spectrum space.

You get alt this capabifity in a 23-th., compact,
rasy-to-carry package. .. at an atfractive price.
Similar 1o the Tektronix 2714, the 2715 includes
the capabitities that will help you with system
maintenance and toward spesdy resolution of
cable system problems: built-in preamplifier,
audio and video demod, selectable TV line
and field triggering and true, fulf gray-scale
analog display for finding spurious sigrals
and beats among noise and for checking
modulation characteristics, Analoy display is
alse used in the depth of modulation adjust-
ment mode that is included with the 2715,
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A complete sei of in-service measurements
can he canfigured into a system: test program
that can be éxacuted with the push of one or
two fron-panel keys. Results from the field
can be readily transfesred from the 2715's
non-volatite memory e your PC via the
RS-232 or GPIB communications inferface.
The Tektronix Spectrum Analyzer RF
Measuremenis software package, which is
included in the price of the 2715, provides a
data base for your measurements and can
generate raports. Data is compatible with
most pepular spreadshest packages. This
software also provides remote operation
capakility far the 2715.

The 2715 includes a convenient, field-
replaceable input connector that can easily
bhe converted fram type F o BNC.

200+« Spectrum

Meastrement conditions aond resulls are
clearly displayed ao-screen. Tex] coit even

he added, to desoribe measerement locolion,

for example.

BUILT-N, AUTOMATIC MEASUREMENTS

The 2714/2715 contains the following

measurements and capabilities in its CATY

Application menu:

= Automatic positiening of visual and aurai
carners

« Visual and aural carrier lavels and frequen-

cigs for selected channels

» Visual-to-auras carrier amplitude and
frequency difference measuremenis
for seteclad channets

= [ual-carrier audio fevel and frequancies

o Survey of system visual and aural carler
levels and frequencies

s Depth-of-modulation measurement

Depth-of-modulation adjustment

= fural carrter deviation measurement

= Aural carrier deviation adfustment

= Visizal carrier-to-noise measurement

= p-channel response measuremeni

= Hurm/low-frequency disturbance
measurement

= System frequency respongs

= View hasehand modulation {fietd and line}
and demodiulated video

« pural carrier demodulation (listen mode)

~

= Distortion measurement - CT8 and €50
= {ross-modulation measurement

Measurements sefegted from the menu are
autamatically executed, and the resufts are
disptayed on the GRT screen. Not only are
compiex meastrements reduced o push-
hutton simplicity for less-experienced spec-
trum analyzer users, bul measurerment
repeatability is high.

Analyzers
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Pressivg the CATV/APPL front-panct button
provides etisy aeiess to the CATV
Maeasurement Mode mena display.

Measurement resulis can be output to a
printer or plotter cornected directly to the
interface port, Results can also be automati-
cally stored in the non-velatile memory for
tater transfer 1o a PC. This, aleng with high
poriabitity, makes these analyzers ideal as
automatic data collection tools in the field
for engineers and technicians afike.

¥HE 2714/2735 GAPITALIZE ON PC POWER
The PC-hased software package that accom-
panies the 2714/2715 runs automated cable
TV measurements via an RS-232 or GPIB
interface and provides a perpetual datahass
for tracking system performance.

The safiware package provides the following
cagabilities:

Chasnel Table Generator - Create your oWn.
custom channel tuning tables in addition 0
the standard tables provided. Result: Data wil
he consistantly taken on all of your system
carriers, including scrambied channels, aerc:
nautical offsets, and non-standard freqiiencies:

Righ-level Test Sequences — You can
configure automatic test sequences from
the built-in measurements. Creating a test .
sequence s a simple matter of indicating the -
desired tests in an on-screen setup matrix.

cv s: e
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Report Generator ~ You can generate test
~and measurement reports that can be in any
of several forms. These reports are direstly
“:-iisable for presentation of proof-of-perfor-
“-ance data.

GENERAL PURPOSE CAPABILITIES
~:+in addition to their special cable TV features,
“the 2714/2715 also double as highly capable,
"-general-purpase spectrum analyzers. You get
- gxcellent RF performance, a built-in frequency
“gounter, full programmabhility, enough ron-
- yolatile memory for up to 108 saved displays
" ‘and 36 front-panel setups, digital and true
analog displays, high portahility, and numerous
--other features, including field-changeahle F
" and BNC connectors.

- The 2714/2715 can also be used to characterize
filters, cable trunk ampiifiers, line extenders,
- and other 2-port devices when used with the
Option 05 External Tracking Generator.

_Characteristics (Cable TV}

'CABLE TV MEASUREMENTS

The following specifications and features apply
after a 15 minute warmup period ard after all
rormalizations, including reference nermal-
izations, have been performad. CATV charac-
terigtics represent typicat performance and
are dependent on generai spectrum analyzer
specifications. CATV characteristics need not
be verified independently providing that all
spectrum analyzer specifications are verified.

Channet Selection - Visual and avral car-
riers dispiayed when channet aumber is
entered or front-panel selected.

Tune Configuration: STD., HREC, IRG, and
custom; configured using PG software.
Channe! Number Range: 0 to 999; configured
using PC software.

Frequency Range: 1 MHz ta 1.8 GHz; depen-
dent on selected Channel Tabie.

Visual Carrier Frequency ~ Measured with
internal counter to 1 Hz resolution with
accuracy of 5x10-7 x Garrier Frequency
+10 Hz 1 Least Significant Digit.

‘Spectrum Analyzerg

Visual-to-Aural Sarvier Freguaacy — Aural
carrier measured with internal counter rela-
tive to visual carrier.

Difference Range: 1 MHz 1o 10 MHz
(depending on seiected channe! table) for an
amplitude differerce of <30 dB and aural
carries to noise =15 dB (300 kiz RBW).
Resolution: 1 Hz.

Accuracy: =15 Hz for visual-to-aural carrier
difference <8 MHz.

Visual Carrier Paak Level — Absotuig peak
amplitude measured with preamp off.
Amplitude Range: ~18 ¢BmV 1o +58.8 dBmV
for visual carrier 1o noise »30 dB (300 kHz
RBW) and total input power =+/0 dBmV.
Frequency Range: 15 MHz to 1015 MHz.
Resclution: 0.1 dB.

Absolute Accuracy: +2.5 dB for visual carrier
to noise =30 dB (300 kiHz RBW); for FM sig-
nals, carrier 1o nofse =33 dB (100 kHz RBW}.

Relative Accuracy: 0.5 dB relative to adjacent

channel, £1.2 dB relative fo all others.
Note: This iast may not be valid on some
scrambled channels.

Visuval-to-Aural Carrier Level Difference
Difference Range: 0 to 30 dB for aural carrier
to neise =15 ¢B (300 kHz RBW).

Resolution: 0.1 dB.

Accuracy: £0.75 dB for aural carrier-to-noise
=15 dB {300 kHz BBW).

Note: This test may not he valid on some
scrambied channals.

Modulation Bepth ~ % AM measured from
sync tip to lowest while level i 10 sweaps
(VITS line usad i defined in channel table).
AM Range: 50% to 95%.

Resclution: 8.1%.

Accuracy: +2% for visual carrigr-lo-noise
=40 dB (300 kHz REW).
Hum/Low-Frequency Disturbance ~ Power
fline frequency meastred an an anmodulaiec
yvisual carrier and fow Trequency disiurbance
measured on the modulated carrier.

AM Range: 1% to 10% peak-to-peak.
Resolution: 0.1%.

Accuracy: +1% for hun <5% and visual
carrier-to-noise =25 dB (300 kHz RBW);
+2% for hum, <10% and visuai carrier-to-
noise =25 dB (300 kHz RBW).

Carrier-to-Naise - Defaull noise floaris a
normaiized 4 MHz bandwidth measured
refative to the visuat carrier peak.
Normalized handwddth is user-selectable.
Resolution: 0.3 dB.

In-service, in-channe! measurament
with 2715.

Speclrum

DTB/GSD - Measured relative 1o visual carrier
peak accordir 1q fo NCTA recommendations.
Resolution: 0,3 dB.

In-service CS0 measursment with 2715,

Freguency Response — For fixed-amplitude
scrambling or no scrambling, system
amplitude variations (Hatness) are displayad
relative to a reference trace stored during
frequency-response reference setup.

Hange: 5 dB/div.

Resolotion: §.2 dB.

Hatness Accuracy: 20,75 dB.

In-channel Response - Expresses maximum
varfance in amplitude within some specified
frequency range within a particutar channel,
given a “flat” input over that same specified
range. The variance is referenced to the
average of the highest and fowast amplitude
within the frequency range.

In-sgrvice measarement with 7715,

Range: +3 dB.

Resolution: 0.1 d8.

Accuracy: £0.5 dB.

Larrier Suryey — Absolute peak amplitude
of each visual carrier is measured and each
associated aural carrigr level is measured
relative to the visual carrier for the selected
channel. Frequency countad only when
ACCUR AMPL AND FREQ is enabied.
Mote: This test may not be valid on seme
serambied channels,
Aural (FM} Beviation ~ Poak FM deviation is
ﬂwcmn(’d for the selected channel.

Bange: 10 kHz to 50 kHz, usable to 80 kHz
Accuracy: x4 kKHz.

Gross Modulation — Peak of fundamenial
component of 3rd order distortion at hori-
zontal syne frequency (AM} measured on the
unmodulated visual carrier,

Range: 48 dB.

Resotution: 0.1 dB.

Accuracy: +2 dB for cross modulation

<36 UB; =3 dB for cross modulation <48 dB.

Listen Mode -~ Selectad channel's aural carrier
is FM demodudated and output fed to speaker
or headphione jacks; instantansous peak FM
deviation is displayed.

Yiew Picture Mode - Visual carrier is
cdemodulated and displayed.

View Modulation (Field) - One video field of
the selected channe!'s video is displayed.

=201
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View Madulation (Line) - ViTS line dis-
played; if VITS line isn’'t specified in channe!
table, fine 17 displayed.

TV Line Selaction: Via FREQ/MKRS knod.
Line Format: NTSC, PAL, SECAM.

Ling Range: 1-525 (NTSC); 1-625 (PAL).
Sweep Time: 10 psec/div.

Characteristics
(Spectrum Analyzer)

- FREQUENCY RELATED
Freguency Range - 9 kHz o 1800 MHz.

Genter Frequency Acocuracy - 5 x 107 of
center frequency 700 Hz.

Frequency Covnter Accuracy ~ 5 x 107
of center frequency £10 Hz +1 L5D (least
significant digit).

Residual FM — <100 Hz p-p/20 msec at
<20 kHz span/div; <2 kHz p-p/20 msec at
>20 kHz span/div.

Besolution Bandwidth (—6 dB) - 5 VHz,
1 MHz, 300 kiHz, 100 kHz, 30 kHz, 10 kHz,
3 kHz, 1 kHz, and 300 Hz.

RBW Shape Factor (60 dB/6 dB} - <7:1 for
RBW <1 Mz

Hoise Sidebands - <-70 dBc at 30 x RBW
for RBW <104 kHz.

Fraguency Span/Div Range - 100 MHz to

t kHz selected in 1-2-5 sequence or any
value from 100 MHz to 1 kiiz via the keypad
or UTIL menu, plus 180 MHz and 0 Hz.

Span Aceuracy ~ +3% measured over the
center eight divisions.

202 -
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AMPLITUDE RELATED
Flatness ~ +2 0B (relative to reference lavel

at 108 MHz) measured with 10 dB interzal RF

attenuation {preamp off).

Vertical Display Modes ~ 10,5, 1 dB/div, Linear
Display Dynamic Range - 80 dB max. (Log
Mode); 8 divisions maximum {Linear Made).
RF Attenuation Range ~ 0to 50 ¢8 in

2 4B steps.

Maximum Sensitivity {at 300 Hz RBW) ~

=78 dBmV (127 dBm); -90 dBmV
{~139 dBm) with preamp on.

SPURIOUS RESPONSE (PREAMP OFF)
3rd Order IM Distortion - <--70 dBc from any
two on-scregn signals with any frequency span.

2nd Harmgnic Distortion ~ <66 dBc mea-
sured with 1st mixer input level of <+9 dBrmV

INPUT RELATED

RF Input - 75 ) BNC with quick change to
75 €2 type F connector.

VSWR - With RF Attenuation >10 dB:

1.5:1 maximum to 1 GHz. With 0 dB RF
Attenuation: 2:1 maximum to + GHz.

Mayximum Safe Inpet ~ +70 dBmV (0.1 W or
2.2 V) continuous peak with 100 ¥ DC
blocking capacitor.

1 dB Compression Point - +34 dBmV
{(~15 dBm) with O RF attenuation and 1st
mixer at +19 dBmV (30 dBm).

ENVIRONMENTAL
Temperature — Operating: 0° to +50°C

(MIL T-28800E). Nonoperating: —55° to +75°C.

Humidity — Noncperating: Five cycles
{120 hours) in accordance with MIL-STD
28800E, Glass 5.

Vibration - Meets MIL-T-28800F, Paragraph
4.5.5.3.1 (modified).

Analyzers

Shock - Operating and nenoperating: Three
guillotine-type shocks of 30 g, one-half sine,
11 ms duration each direction along each
major axis; total of 18 shocks.

Altitude -~ Operating: 15,000 #.
Nonoperating: 50,060 fi.

Electromagnetic Compatibility -

ECSZ EMC Directive 88/336/EEC:

Emissions: EN5SG081-1.

Radiated Emissions, 30 MHz 1o 1 GHz,
ENS5022 Class B (CISPR 22 B).

Conducted Emissions, 150 kHz 10 20 MHz,
ENG5022 Class B (CISPR 22 B).

Cenducted Emissions, pawer line harmonics.
0 to 2 kHz, tEC 555-213,

Immunity: EN50082-1.

Electrostatic Discharge, 8 kv, IEC 801-2,
Radiated lmmunity, 27 MHz to 500 MHz,

IEC 801-3. No response above --90 dBm

in a 3 V/meter figld.

Fast Transients, capacitive clamp, 1 kV power
leads, 500 V control leads, 1EC 801-4. Power
Line Surge, 1 kY differential made, 2 kV
Common mode, IEC 801-5.

GENERAL CHARACTERISTICS

Power Reguirements — 105 W maximum
(1.4 A)at 115V, 60 Hz: Operates 48 Hz

t0 440 Hz, 0 i 132V AC, or 48 Hz t0 63 Hz,
S0V ACto 250 V AC.

FHYSICAL CHARACYERISTIDS

Dimensions  ww s,
Holght LT 84t
Width a6ttt 4.2
Depth g 17.5%
Weight W m
et <102 opw

= I‘i’.‘lb freed, L;m)(.jfr,;,. (l‘{‘if!’j]"ﬂ]!f -pu;:;;,:;" (.:.ru.f.mz

4 Namined for hasic confinuration,

Note: Full specifications are available in the
2714 and 2715 Cable TV Specirum Analyzer
Cata Shests,
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5}& Accossories

. K212 INSTRUMENT CART
-« Low Cost Portabiiity
+ Tiltable Top Tray

- Durable Aluminum and Thermoset
- Polyester Gonstruction

214
- Cable TV Spectrurm Analyzer,
Ineludes: PC Software, Power Cord
{115, 115 /60 Hz), User's Manual, Programimer

- Manual, Software Reference Manual, Front Cover,

75 © BNG Connector, 75 €2 F Connector, and
Choice of GPIB or RS-232 Interface
{Opt. 03 or Opt. 08).
- 2715
.- Gable TV Spectrum Anatyzer.
- nchudes; PC Software, Power Cord
U8, 115 V/60 Hz), User’s Manual, Programmer

~ Manyal, Sottware Reference Manual, Front Cover,

75 (2 BNG Connector, 75 € F Sonnector, and
Choice of GPIB or R5-232 Interface

{Opt. 03 or Gpt. 08).

Opt. 63 - Provides an IEFE-488 Genaral Purpose
Interface Bus (GPH) as a no-cost opticn (ot
comgatible with Gpt. 08).

Opt. 05 - 100 kHz to 1.8 GHz Externad
Tracking Gengrator with Mechanical

Mating Kit (includes Dpt. 15).

Opt. 07 - Add 2704 Inverter/2705 Battery Pack.
Opt. 08 - Provides an BS-232 Port as a
ne-cost option (not compatinle with Opi. 03}
Opt. 15 - Add 1st Local Oscillator Quiput

fora 1405 TV Sideband Analyzer or

External Tracking Generalor.

Opt. 30 - Rackmount Adapter for 19 x 5.25 in.
Dpt. 33 - Travel Line Package includes:

Rain Cover, Accessary Pouch,

Gray CRT Filter, and Sarrying Strap.

Opt. 34 ~ Portable-to-rackmaunt

Adapter for 19 x 7 in.

for price informnation: Ouiside the O

INTERNATIONAL POWER PLUG OPTIONS

Opt. A1 - Opt. A5, See Customer Information
Section for additional description.

SERVICE ASSURANCE GPTIONS

Opt. R2 - Adds two years of

post-warranty Repair Protection,

Opi. G5 — Adds tive years of Calibration Services.
SOFTWARE

See page 220 for additionat information.

Z#1x PG WRility Software ~ Order S260UT10.
ADDITIONAL ACCESSDRIES

Also see pages 434.

CAMERAS/PLOTTERS/PRINTERS

Camera — Low cost. Order G-9 Opt. 1A and Opt. 20.

Piotter — Four Color. Order HC100 Opt. 01,
GART - K212 instrument Cart.

GABLES, PADS, AND ADAPTERS

7% O Coaxial Gable -

BNG to BMC 42 in. Order 012-0074-00.
BNC to BNC 24 in. Order 012-1339-00.

F Series Input Adapter/Connector
Replacement — Order 103-0301-00.

BNG Input Adapter/Connector
Replacement — Order 103-0310-04.

GPIR Cables —~ 0.5 m. Order 012-1282-00.
1m. Order 012-0991-01.

2 m. Order 012-0991-00.

4 m. Order 012-0991-02.

RS-232 Modem Gables —

9-Pin Female to 25-Pin Male. Order 012-1241-00.

9-Pin Female to 9-Pin Female. Order 012-137%-00.
9-Pin Female to 25-Pin Female. Grder 012-1380-00.

25-Pin Male to 36-Pin Mate. Order 012-1250-06.
“F” Female to BNC Male Adapter —

Order 013-0126-00.

BNC Femate to “F” Male Adapter -

Order 103-0158-00.

“N” Female to BNC Male Adapter

Order 103-0058-00.

Speciruom

ccoalact your focal Tektronix l'f‘,l'u‘z-wrn!m’iwa
inside Hhe LS, sae the price list in e back of this catalog.

GPIB CARDS

PC-GPIB Card - 1BM PC, AT, and
Gompatibles. Order S3FG21{).

AT-GPIB Gard — IBM AT Bus
{High-speed Card). Order S3+G220.
ME-GPIB Gard — IBM P5/2 with
Microchanne! Bus. Order S3FG230.
User's Manual

2714, Order 070-8532-02.

2715, Order 070-9115-00.

Service Manual — Order 070-8534-00.
Front Panel Bover - Grcer 200-2520-00.
Transit Gase — Order 016-0792-02.
Soft Side Gass — Order 016-1158-00.
Rata Cover — Order 200-2500-00.

Aceessory Pouch - Mounts on top.
Order 016-0677-03.

Garrying Strap - Order 346-0199-00.

Viewing Honds — Collapsible. Order 016-0592-00.
Binooular. Order 816-0566-006.

Polarized. Ordar 016-0130-00.

ERY Filter ~ Smoke Gray. Order 337-2775-02.

For vour focal Tekironix roeprsenlafive ee the N
incthe back of this catelog or owlside the U8, cufl:
1-503-627- 1808, fnsice the VLS. cadls 1-800-4.206- 22000,

prg | roduct(s] complies with IEEE Sterdord
PIB 48811087, and with Tekironix Standard

IEEE-488 | | i
. P Codes mad Formols,

h&% Sewr Tektronix on the World Wide Weh:
N

hbtp/wwwdek.com

01 tokironix Measuremen!
P oproducts are manefoectured
a A ISO registeced facilities,
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