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NOTICE

The Society of Cable Telecommunications Engineers (SCTE) Standards are intended to serve the
public interest by providing specifications, test methods and procedures that promote uniformity
of product, interchangeability and ultimately the long term reliability of broadband
communications facilities. These documents shall not in any way preclude any member or non-
member of SCTE from manufacturing or selling products not conforming to such documents, nor
shall the existence of such standards preclude their voluntary use by those other than SCTE
members, whether used domestically or internationally.

SCTE assumes no obligations or liability whatsoever to any party who may adopt the Standards.
Such adopting party assumes all risks associated with adoption of these Standards, and accepts
full responsibility for any damage and/or claims arising from the adoption of such Standards.

Attention is called to the possibility that implementation of this standard may require the use of
subject matter covered by patent rights. By publication of this standard, no position is taken with
respect to the existence or validity of any patent rights in connection therewith. SCTE shall not
be responsible for identifying patents for which a license may be required or for conducting
inquiries into the legal validity or scope of those patents that are brought to its attention.

Patent holders who believe that they hold patents which are essential to the implementation of
this standard have been requested to provide information about those patents and any related
licensing terms and conditions. Any such declarations made before or after publication of this
document are available on the SCTE web site at http://www.scte.org.

All Rights Reserved
© Society of Cable Telecommunications Engineers, Inc. 2011
140 Philips Road

Exton, PA 19341
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1.0 SCOPE AND DEFINITIONS

1.1

1.2

This document describes a procedure to measure the Return Loss characteristics
of a single Hard Line Pin Connector interfaced between (1) hard line cable and a
precision airline. It implements the time domain-gating features of the network
analyzers, which removes the interfaces, and far end termination from the DUT
(device under test) measurement.

Definitions

a. Gating: Technique for selectively removing the response of a non-perfect
connector from return loss measurements.

b. Directivity: The figure of merit for how well a directional coupler separates
forward and reverse waves. The greater the directivity of the device, the
better the signal separation. System directivity is the vector sum of all
leakage signals appearing at the analyzer receiver input. The error contributed
by directivity is independent of the characteristics of the test device and it
usually produces the major ambiguity in measurements of low reflection
devices.

c. Return Loss: The ratio of incident signal to reflected signal, expressed in dB.

d. Network Analyzer: An instrument for measuring the swept frequency
response of a cable or cable/connector combination.

2.0 EQUIPMENT

2.1

2.2

23

24

2.5

Vector Network Analyzer (VNA), with Time Domain capability: Agilent8753ES
with options 010 (time domain) and 075 (75 ohm ports), or equivalent.

Type “N” 75-Ohm Calibration Kit; Agilent 85036B, or equivalent.
Flexible Precision Test Cables; Type “N”, 75 Ohm.
5/8-24 female to “N”’male, Precision Adapter, Return Loss, > 40 dB.

Hard line cable that meets the requirements of ANSI/SCTE 15 2006, 75 Ohm,
length, 15 inches £1/2 inch; cable size matches that of pin connector being tested.
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2.6 5/8-24 female precision airline, Return Loss, > 40 dB. See Airline Adapter
Drawings in Section 8.0.

2.7 5/8-24 male to “N”male, Precision Adapter, Return Loss, > 40 dB.

3.0 SET-UP
3.1 Vector Network Analyzer

3.1.1 Allow equipment to warm up per manufacturer’s instructions.

e Preset

e [F Band Width =3000 Hz

e Dual Chan = ON; Split Display = ON

e FORMAT — CH 1 = Log Magnitude; CH 2 = Real

e START =5 MHz; STOP =3 GHz

e Number of Points = 801

e Set CHI & CH2 to S11

e SYSTEM — Transform -Low Pass Step

e Set frequency Low Pass

e CH 1 —Transform = OFF; Gate Start =4.671 ns; Gate Stop = 6.451 ns
(actual settings depend on the length of input line)

(Note: Wait to turn gate on until after calibration is completed and the first
connection made. This will let you see the frequency response of the
open/short/load standards of the test set up without gating. Gating can make it
difficult to tell if a standard is connected correctly during calibration).
e CH 2 —Transform, Low Pass Step, Transform = ON; START = 0 ns;
STOP = 15 ns; Gate Shape = Normal
e Scale/Div—-CH1=10dB; CH2=5mU

3.1.2 Install flexible precision test cable to port 1. See Fig. 1

3.13 Perform an S11 — 1 PORT calibration at the end of the flexible cable
with applicable test adapters included. Use OPEN, SHORT and the
same LOAD to be used during the test. See Fig. 1.
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