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• Speaker Cables
Speaker cables are used to connect receivers or power amplifiers to speakers
and are also used for the internal wiring of the speakers themselves.

Because the impedance of the loudspeaker is quite low (typically 3 to 10 Ohm)
much of the power conducted through the cable is carried in the current domain
which is affected by conductor resistance. The resistance of the cable between
the speaker and the amplifier turns some of the amplifier’s power into heat and
does not get to the speaker.

The feedback from the speaker is altered by the cable. This feedback is used 
by the amplifier to correct the speaker’s non-linearity. This is measured as the
‘damping’ factor by amplifier designers and is called “Servoing” by the Hi-fi 
community.

In general, the higher the cable resistance, the lower the power level getting to
the speaker. This results in “sloppier” speaker performance due to damping.

Ultimately, the system designer must decide how to compromise system per-
formance against system cost. In general, one of the least expensive ways to
squeeze increased and better performance out of the system hardware is to use
larger speaker cables and cut your losses where they occur rather than try to
“band-aid” the system later with equalization or more power.

The cable selection guide can aid in determining the proper gage selection de-
pending on the speaker impedance, acceptable power loss and cable run length.

• Special Cables
Cables listed in this section are for special audio applications – unbalanced
audio cables, DMX512 cable and CatSnake™.

- Unbalanced Audio Cables
Traditional unbalanced (coaxial) cables use two lines to transmit the audio
signal – a hot line which carries the signal and an earth line. This is all that is
required to transmit audio and is common in short cables (where noise is less
of a problem).

- DMX512 Cables
The DMX512 standard describes a method of digital data transmission
between controllers and controlled lighting equipment and accessories,
including dimmers and related equipment. The cable has a nominal charac-
teristic impedance of 100 to 120 Ohm and shielded twisted pairs approved 
by its manufacturer for EIA-422/EIA-485-A use at 250 Kbits /second and 
distances of 500 meters or more.

- CatSnake™
Belden now offers Brilliance CatSnake™. This is a mobile Category 5e cable
which employs Belden’s patented bonded-pair design, for use in high traffic
areas in a broadcast studio or in any type of tactical field deployable digital
audio/video installation.

- Video Triax Cables
Triaxial cables are used to interconnect video cameras to related equipment.
They contain two isolated shields and a solid or stranded center conductor.
Isolated shields allow the triax to provide multiple functions over one cable
through multiplexing techniques.

Applications include: DC power to camera, intercom to operator, teleprompter
feeds, monitoring feeds and even automatic or robotic functions.

The O.D. describes size and distance – Triax 8 for short runs, Triax 11 for long
runs and Triax 14 for very long runs.

Cable Selection Guide

How to Use the Guide

Step One: Select the appropriate speaker impedance column.

Step Two: Select the appropriate power loss column deemed to be acceptable.

Step Three: Select the applicable wire gage size and follow the row over to the
columns determined in steps one and two. The number listed is the
maximum cable run length.

Example: The maximum run for 11 AWG in a 4 Ohm speaker system with 11%
or 0.5 dB loss is 53 m.

* 70 volt line drive systems, while considered a potential for Hi-fi performance, follow the same
cable loss physics as the higher current (lower impedance) system. For the sake of this calcu-
lation a 25 watt 70 volts system (196 Ohm) was used.
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11 4.00 53 116 438 109 232 871 2637 5675 21341
13 2.50 34 74 282 71 151 564 1711 3678 13834
14 2.10 27 59 226 56 120 451 1369 2942 11067
16 1.50 18 38 143 35 76 285 866 1860 6997
26 0.14 2 6 21 5 11 41 127 273 1027

The number of meter of cable you can run for a given loss and performance budget.

Silver-plated copper: Typical triax cable construction in the industry is bare
copper. Four of Belden’s new triax cables use silver-plated copper for the
inner conductor and the first shield. This construction provides exceptional
electrical characteristics (attenuation and impedance stability) for excellent
picture quality over extended transmission distances. These cables are also
suitable for the latest digital camera triax applications.

- Standard Analog Video Cables
Belden standard video cables are typically used in non-critical video applica-
tions such as video equipment rack wiring, Closed Circuit TV (CCTV), Master
Antenna TV (MATV) and color or monochrome video monitor hook-ups.
Applications such as these do not require precision video coaxes which have
extremely tight electrical tolerances.

Video coax cables have a characteristic impedance of 75 Ohm. This value
was not chosen arbitrarily. Physics shows that optimum attenuation charac-
teristics occur at 77 Ohm. Materials and design lead to the selection of 
75 Ohm as the optimum compromise for low power applications. Standard
video coaxes are available in both solid and stranded designs.

- Low Loss HDTV/SDI Digital Coax
HDTV/SDI video cables usually have solid center conductors and dual shields.
The dielectrics can either be foamed or for better crush resistance have
foamed HDPE insulation. Tighter impedance and attenuation tolerances, supe-
rior Return Loss (RL) specifications and improved shielding give precision
video cables their no-compromise performance.


