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The Hybrld Fiber Coax Network
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— Fiber Deep

85 homes per node average

7.49 miles UG
595 homes passed 79 HPM

1.1 miles per node

7 optical nodes
1 power supply




Fiber To The Home — Fiber optic
network extends all the way to the
side of the home. It still converts

from Fiber to Coax at the NIU
location.
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* Active Device: Anything that requires
electricity in order to operate.

Node — Line Extender — House Amp

» Passive Device: Anything that does not
require electricity in order to operate.

ap — Directional GCoupler — Splitter




Common Drop Amplifier configurations:
— Single output, 15 dB gain

— Two output, 11 dB effective gain

— Four output, 7 dB effective gain

— Eight output, 4 dB effective gain

use to compensate for a cable

fault.




Drop Amplifier
Single Output

B

Forward Gain = 15 dB Return Path Loss = Minimal




Drop Amplifier
Without Power Inserter
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“"Drop Power Inserter

*Inserts power onto the drop to power the drop

amplifier . . .

POWER
INSERTER

RF Throughput DC Input

Power Block
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Good Picture

1/2 Strength

| S
Very Weak Signal

—

Snowy Picture
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Passive Devices
Directional Couplers — Tap
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~ Passive Devices
Directional Tap Schematic

Directional

DT Input /~ \ <« Coupler DT Output

gF-— Tap Leg

-«— Splitters
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DT - Insertion Loss

Feeder
Output
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DT - Isolation Loss

< Interference Signal

Pl

Interference reduced

(isolated) by 30=dB Interference
Signal




- Pagsive Devices
DT — Tap Loss

Tap Loss
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It =Presigning the Drop

* Drop Components

ne Tap
ne Drop
ne Demarc

 Where to Locate the
Ble]e




L

L&~ The Tap

* The directional tap splits off a
portion of the signal to send to each
customer’s drop.

* Taps typlcally have 2, 4, or 8 output
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Hardware at the Tap

Iy |

Lockmg Terminators

Sp Clamp










=== Design Factors to
Consider

. Enginee

Trespass
Clearance
Other Ultilities
Plants/Trees
Storage Buildings
Outlet Location
Cigeliglellgle
Swimming Pools
Appearance
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POWER SECONDARY

/ SERVICE DROP

CATV SERVICE

TELCO
SERVICE
DROP

Commercial 15 5

Rasidential 11.5

STREET
OR ALLEY DRIVEWAY

E




Span Clamps

~ Cllmblng Space Mus,t,BeatLeast

24”From Pole
Center
Maintain 30” climbing space
for all utility technicians.

» Distance from Pole Mv
30"

Span clamps must be at Climbing

L Space
least 24” from pole center. At the Pole
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« Uses:
to avoid obstructions
to maintain proper clearances
to avoid crossing other utility lines
to avoid property trespass

22
AL

Always use two span clamps when
running a mid-span drop.

The mid-span requires four 3-3-5 wraps:
— One at the tap

— Two at “mid” span

— One at the house
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A J-Hook can be used to gain extra height

or to clear an obstruction.

Hammer the J-Hook into the utility pole until 1
1/2” is exposed — there should be no thread

%, showing.

not to obstruct the 30” climbing space.

ays attach loose cable to the uﬁ@/jmle using
clips or staples.

Never use a P-Hook in place of a J-Hook
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— Coax Messenger Cable
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— 7 Weatherproofing

RUBBER
GROMMET

I “comecror

CONNECTOR

SILICONE GREASE
APPLIED TO THE
No grease should touch the |,/ =", .-/ o
center conductor or the  of THE DEVICE
iel ic. ONLY!

ZH 0001 - ZHIN G
d3LLIdS
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Steps for Mid-Span
Attachment

Connect to Tap

Connect Mid-Span

Connect to House
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Attachment to the House
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The P-Hook should attach
through'the tfascia board
Into the supporting stud.

This supporting stud can be
located by finding the nails
that hold the fascia board in
place.

No threads should show.

The tail of the P-Hook
should point to the ground.

Never use a J-Hook in place
of a P-Hook.




Evaluating
an

EXxisting
Ble]e
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—  Inspecting the Tap

Broken




Checklng Signal Level
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~— Checking for Ingress

In order to check a drop for
Ingress:

Disconnect both ends of the drop.

Place a 75-ohm terminator (locking or
non-locking will work) on one end of
the drop.

Place your signal level meter on the
other end of the drop.

Power the signal level meter on, go
into the Navigator menu, and select
the ingress detection icon. (This
process is covered more completely in
the Signal Level Control lesson.)
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Grounding




- Grounding -
The National Electric
Code
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Bonding an
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543761
KILOWATT HOUR
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Hazards of Improper
Grounding
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* |dentify the unit
measuring signal

strength.

e List the factors that
effect signal strength.

e Calculate cable loss.




The Decibel-Millivolt <~

« dBmV is the standard unit to measure
signal strength.

* |t was derived from Alexander Graham
Bell's experiments of sound intensity.

Signal Level  Voltage Equivalent
-12 dBmV 25 mV
-6 dBmV S5 mV
0 dBmV 1mV
+6 dBmV 2 mV
+12 dBmV 4 mV
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s Gable Loss

Center Conductar

. High Frequency Electrons

Low Frequency Electrons




of Cable

=Cable Loss (cont.)
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Ut =E4ble Loss Calculations

Cable 300 400 0] 750
size AEEEa LN I MHz MHz MHz

RG-11 0.38 0.74 0.92 2.25 2.60 3.04 3.65
RG-6 0.58 1.19 1.53 3.55 415 4.90 5.65

RG-59 0.86 1.51 1.95 4.45 5.10 5.95 6.97

Values.in.dB./ 100 ft




Signal Transmission




Slgnal Transmission

e Define tilt.

* |dentify coaxial cable
impedance.

* List causes of
impedance mismatch.
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Tilt \

|<— Channels —>
Low High
Analog Digital
(Ch?2)

Slgnal
Levels
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Amplifier

Hi = 44 dBm V
Lo =37 dBm v\

150'—
[z} f L

~~Drop

"REVERSE"
FLAT
‘ Tit Tilt

Lo Hi
10.1dBmV ~ 15.9dBmV
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Center Conductor

Outer Conducto
(Shield)
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Frequency




Frequency

* |dentify commonly used
term for frequency.

 Define modulation.

* |dentify forward and
return channel
allocations.
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<“«—1 second—> <4————1 second——>
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s T\ Ghannels

Video Peak

Audio
Carrier
Color
Sidebands

Video
Sideband Audio
1 | Sideband

1.25
W 125 | 358MHz__, | 92MHz_.
MHz==| =" w7~

Lower Channel 55.25 MHz 59.75 MHz  Upper Channel
Boundary Video Carrier Audio Carrier Boundary
54 MHz 60 MHz
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Slgnal Level Meter

» State the purpose of a
Signal Level Meter.

» Maintain your SLM.

* Measure signal levels
on the cable plant.




U
“Signal Level Meter




reventatlve Maintenance
“key”
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It 5= GSjgnal Leakage

Explain how signal
leakage can occur.

Define egress and
Ingress.

State the FCC Rules for
signal leakage.

ldentify common sources
of signal leakage.
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SEEN

DAMAGE TO /

DISTRIBUTION CABLE
SISNAL LEAKABE Where signals

AT THIS POINT

escape (egress)
signals can
come in
(ingress).

LEAKAGE DETECTOR




system.is

age Index (CLI).

ecked the leak
rating
aeronautical
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Video Problems




1. Analyze

2. Isolate

3. Fix

4. Verity
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U_E eoaneaions
Know how the system
works

« Remember the basics.

» Always know what you expect your
signal levels should be before you
measure them.




(L e
Dlstlngwsh the symptoms
1. Interview the customer
How many TV’s?
Is problem on all TV's?
How many outlets?
When did problem start?

What other symptoms have they noticed?
Any recent work on house or yard?
|s data/phone service having problems?

2. Verity symptoms
 Verify picture, color and sound on all channels
« Verify local ingress channels
« Check that all digital services are available




Verlfy Everything

» Check signal levels at:
— Tap
— Demarc
— Qutlet

— Jumpers

— Fittings

— 5-1000 MHz Splitters
— RG6 Cable




" Verify Everything

« Check for leakage

* Verify proper splitter configuration

 Verify proper grounding and demarc layout
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Posslble Signal Level Issues

» Signal level too low
 Signal level too high

 Improper frequency
response

« Qutages




nginee

éymptoms of Low Signal

Level
» Analog Channels:

* Snowy picture

 Tiling
* Freeze Frame
» No Picture/Temporarily Off Air




Signal Level Too Low

* Verify signals at tap

« Verify appropriate attenuation through drops and
passive devices

« Verity proper splitter configuration




Slgnal Level Too High

« Check for unnecessary amp

e Line issue




(HERRLOPEr Freq. NeSPONSEy)
(Cont.)

* When troubleshooting freq. response,
remember:

* High frequencies can't swim.

« (water or corrosion in drop or passive

device) b

* (sucked out or loose fittings, worn out
barrels)




Outages

* |f you suspect on outage, check signal levels at
the tap first and work back toward the outlet.

* |If outage exists at tap, consult supervisor for

maintenance workstart. (Remember to check
multiple tap ports.)

* |If outage exists only at demarc and outlet,
troubleshoot the drop and demarc.

* |If outage exists only at the outlet, troubleshoot
from the demarc to the outlet.




P e

Society of Cable
Telecommunications

Engineers
T

INngress
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Tools

» Analog Channel:

« Ghosting

« Double Image

* Lines

* Audio Buzz / Radio

Signal

Digital Channel:

« Tiling

 Freeze Frame

« No Pic

« Temporarily off air

Ingre

SLM
Sniffer
Hot Drop

/75 ohm
terminator

Addressable Box
or VCR

Test set




~"Ingress Causes

Damaged cable

Bad fitting

Loose fitting

Push-on jumpers
Damaged CPE
Customer theft devices
Damaged tap
Damaged network
Leakage in vicinity




I g ress Troubleshooting

* The key to ingress repair is isolating the
problem.

 Quickly look the system over for obvious
problems — push on jumpers, loose fittings,
animal chew. Check for Leakage!

* |f there is no obvious problem, use a hot drop or
an SLM to isolate the problem.
— Tapto TV
— Tap to demarc
— Demarcto TV
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~ Ingress Troubleshooting

* |f you suspect ingress from the television:

: Place a non-locking 75 ohm terminator on the TV's
cable input — if you have color, picture, or sound on any
local ingress channel, the TV has direct ingress.

Disconnect the television and place a test set in its
place — if the ingress disappears, the customer’'s TV has
direct ingress.

Check the box’s diagnostic menu.




Common Digital Box Problems

Yes/No on hit (usually a return path issue)

High pass filter on line — (upgrades or failed self-
installs)

Pulled out or loose fitting
Defective passive device

(usually signal
level issue)

Check signal levels.
Check diagnostic menu
(See DCT manual for specific errors)




« Gommon Digital Box
Problems

Tiling/Freeze Frame/No Picture/Temporarily Off
Alir

Low signal level

Low SNR

Ingress

Low signal level
Low SNR Ingress
Back Office issue (Call dispatch.)




