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Introduction

Quiver is a hand held, state of the art impairment locator - designed to identify
the distance to the fault for both linear and nonlinear distortions. Quiver uniquely
contains a CPD passive radar locator, a Network Traffic Compatible TDR, forward
and return FFT spectrum analyzer, QAM demodulator, and leakage detector.

Two versions of Quiver XT are available, a standard version which works with the
Hunter system, and an unbundled version for stand-alone operation.

The standard version when used with Hunter provides a method of node
calibration which allows for quicker and more efficient node scanning and
additionally provides a means for the meter to display the impairment as seen as
the headend, for confirmation of fix.

Quiver Functional Overview

Quiver performs several functions that vary depending upon the operating mode
you choose. Within each operating mode, various screens will appear in the Quiver
display. All the navigation buttons are located on the lower portion of the unit.
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Navigation Buttons

Power ON/OFF: To turn the unit on, press for 3 second; to turn the unit off, press
and hold for 3 seconds and select Power down option. Select Standby for putting the
meter into power saving state with fast launch.

To wake up the unit from the Standby, press and hold the power button for 3
seconds. Release button immediately after seeing ‘quiver’ caption on the screens. If
you hold it too long, the unit will shut down.

<ENTER>: Used to confirm
changes and to enable some
functions.

Exit. press to exit the menu
item, note some screens require
pushing Back soft key instead.

Cursors (arrow keys): Used
for scrolling the screen and
switching between functions.

Right below the screen
window are four function keys
that are related to information
displayed on the screen.

ar'com
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Inputs and Outputs

Forward Signal Input: Connects to the forward test port at the amplifier or fiber
node, or to one of the outputs of the QTP-20 Test Probe (used at any device that does
not have a forward or return test port).

Forward/Tx/Antenna.: Connects to the forward test port at the amplifier or fiber
node, or to one of the outputs of the QTP-20 Test Probe (used at any device that does
not have a forward or return test port).

Return/Rx: Serves as an input while in either Spectrum Analyzer or CPD Radar mode;
serves as an output for the calibration signal when in Calibrator mode.

Battery charger input: Connector dedicated to charging the batteries using either the
AC input charger which is supplied with the Quiver, or a car charger that can be
purchased separately.

USB 2.0: The USB 2.2 port connects to an IBM compatible PC for stored picture
transfer and firmware updating through Q-Browser..

Line passive connections: use QTP-20 test probe that provides power blocking
and two bidirectional 20dB test ports. Test probe is not affecting connected devices
return loss and not changing frequency response.

QTP-20 test probe.

Batteries A

The Quiver contains a specific Li-lon battery pack. For safety, only use the
battery charger supplied with the Quiver. Replacement batteries are available from
Arcom. A procedure for battery replacement can be found at the end of this Users
Guide.

Do NOT replace the battery pack with any battery pack unless provided by

Arcom.

rCoOm
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Startup

To turn on the Quiver, push the Power ON/OFF button and hold for 3 seconds.
Once the unitis on, you will see the following screen, landing on the Operation Modes

page.

Ll Operation modes

-Passive CPD radar
gﬁqUIver; T
> - NTC TDR
. Spectrum/SIM analyzer

Model - QVR-XT

Sofiware release XTh_C

US Patent Mo. 7,415,367
7,584,496

Other U5 and Foreign Patent Pending

Copyright © 20052016
Arcom Digital, LLC. All righis reserved

»cor

AT THE Core

Brightness and Audio control

Brightness and volume control s = —
accesses by pressing the Brightness /
Volume hot key accessed from the main
menu page. Use the up/down arrows to
adjust volume and left and right arrows to
adjust brightness.

Brightness

Uolume

Operation|Trace |Settings|3i/1]

il v,
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Settings

Press the settings hotkey to access various
items.

Settings - General

settings

1.General |
2.Heasurement

3.Calibration
4.(R code test

The General setting button contains
information on the FSK data carrier and
frequency for use with the complete Hunter
system (not relevant with unbundled versions
of Quiver), as well as Bluetooth name and Pin,
and background color changes.

rCoOm
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{0 Settings - General

MHH: 75MHZ-80MHZ
2.FSK frq |80.00 MHz

3.Background| White

Back
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Setting Up the FSK Data Carrier Band and FSK frequency

This section is only applicable for the standard version of the Quiver XT and can
be disregarded when using the Unbundled version.

Quiver uses an FSK carrier to communicate with headend equipment. Prior to
operating the system, you must set the frequency of the data carrier. The FSK carrier
is tuned in a relatively small bandwidth, which means that the Quiver is dedicated to
one particular headend or hub at a time. Any time you move to another headend or
hub, you must go back and change the Data Carrier.

When starting the Quiver for the first time, the user might have to select the FSK
band first. Typically, the Quiver will be set in the factory to the required band. Note
that the frequency band is factory preset with the hardware components and
changing the band in the settings will not have any result.

If it becomes necessary to verify if the Quiver is set to proper band, that can be
done in Settings mode - from the Operation Modes, use the Setting soft key

Note: the selected FSK band must match the internal FSK receiver band.

{1 Settings - General

1.General FM-8 75MHz-88MHZz
2.Heasurement 2.FSK frq 80.00 MHZz

3.Calibration =
et 3.Background| White

Software release 3.5

Back

ar'cor'n
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Background

Allows to change from a white to black f{Jm settings - General

background color.

Settings - Measurement

L_Background

Black

This menu item is dedicated for adjusting all parameters related to the measurements.

Setting operation standards

In order to operate properly in the forwards
spectrum analyzer and analog leak detector
modes this is necessary to set properly the TV
standard that is used by the cable plant. From
the main Settings menu select Measure menu
item and press <Enter>.

Then select the appropriate standard from
the list.

Note: customer dedicated channel plans
can be used. The channel plans are firmware
dependant.

dPsettings - Measurement

1.5tandard

PAL B/G
PAL D/K

il v,

11

{ISettings - Measurement

1.Standard
2.Distance scale

NTSC

meter

3.RTH band

SHHz-65MHz

4.FWD scan list

5.Sweep profile

#1 (2




hunT Qﬁ>

Distance scale

Select feet vs. meter - this setting is
generic across multiple operational modes.

Return band

This configures the return bandwidth of the
used, used across multiple modes of operation.

Especially important for proper operation of
Zoom feature in CPD radar mode.

FWD scan list

This feature is used to select channels to
display in the SLM, if the user wants to view
certain channels instead of all channels.

ar'cor'n
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fINSettings - Measurement

Z2.Distance scale

I ISettings - Heasurement

feet

3.RTH band

CHHz-42HH=z

CHHz-85HH=z

2/57HHz
3/63 HHz

+

4769 HHz

5/79HHz

6785 HHz

05793 HHz

96/99HHz

97/185 MHz

98/111 MHz

99/117 MHz

14/123 MHz

15/129 MHz

16/135 MHz

177131 HHz

187147 MHz

197153 MHz

20/159 MHz

Page Up

Back

Fage Doun
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Sweep profile

Sweep profile allows the operator to
review the output frequencies of the stored [TEnsettings - Measurement

profiles. Up to 64 frequency points can be J1.Standard NTSC
viewed for each profile. Use the left and right J2-Pistance scale | meter

arrow key to select a sweep profile. 3.RTH band SHHz=65Miz
4_FWD scan list

5.Sweep profile #1 (2

<« PRESS P

38.0[54.5|71.0
39.5|56:0] 72.5
41.0|57.5|74.0
42.5|59.0]75.5
44.0/60.5|77.0
45.5(62.0|78.5
47.0|63.5]80.0
48.5|65.0[81.5
50.0|66.5|83.0
51.5(68.0/84.5
53.0/69.5|86.0

Settings — Calibration

Calibration is wused to change various
parameters at the factory, it is not a setting that §{3 settings
a user should ever require access to. It is
password protected.

1.General

2.Measurement
3.Calibration

Password

[ ]

Software release XT4 .5

Operation|Trace [Settings|4/1]

rCoOm
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Quiver XT Operation Modes

Quiver XT has 8 main operating modes.

CPD radar mode contains an active and passive
radar and is used to precisely range distance to
CPD or nonlinear distortion.

Operation modes

.Passive CPD radar
.Active CPD radar
.NTC TDR
NTC TDR mode contains a network traffic [E-SPectrun/stm analyzer
] _ _ ) .QAM demodulator

compatible TDR which precisely ranges distance to [J6.Leakage detector
linear distortions by providing visiblity to the 'E:l‘brat"'"

] . 5 sweep
return loss across the entire cable span up until

the next amplifier.

Spectrum analyzer/Signal Level Meter (SLM)
mode contains forward and return FFT analyzers
as well as a convenient signal level meter function.

QAM demodulator allows to view constellation.

Leakage detector mode contains an analog detector that can detect any analog
carrier on the network.

Calibrator mode is use to calibrated nodes when used as part of a complete Hunter
system.

The RTN Sweep (SSG - Simple Sweep Generator) is used to insert the sweep signals
into the network for balancing. The sweep can be viewed by the Quiver itself, or
connect your smart phone to the Arcom Simple Sweep web page.

ar'cor'n
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Passive CPD Radar Mode

In Passive CPD Radar Mode, Quiver
performs one of its primary function -
calculating the time distance to CPD sources

Ll Operation modes

1.Passive CPD radar
2.Active CPD radar

located downstream of the network
connection point. Quiver has the ability to see
multiple CPD sources and display each one as a p

2 NTC TDR |

eak on its LCD screen. The user can

view all the peaks in the CPD response, which are indicated by markers on the LCD

screen.

When selecting “Passive CPD radar” from the
main menu you are presented with three options.

Standard fixed BW 8-16 MHz -This is the
selection most likely used. Although you can
adjust upper and lower frequency limits, this
selection captures CPD at 12 MHz + 4 MHz.

Narrow adjustable BW 4 MHz -This option
provides a fixed 4 MHz BW, but the center
frequency can be adjusted from 8 to 90 MHz.

Wide BW 5-100 MHz -This selection
detects
CPD using in the complete 5-100 MHz Return
Band.

While using CPD radar with a Quiver XT you have

. N

i '
Forward Return
path input path input

Select RTN BW
For detection CPD:

|Marruw adjustable BwW 4 MHz |

standard fixed Bw 8-16 MHZ

| wide BW 5-100 MHz |

l | | | Back '

the option to operate in either

local or headend mode. In local mode the distance to the CPD source is displayed as
described above. In headend view mode, the Quiver shows the CPD as the distance

seen from the fiber node, as measured by the Hu

nter system at the headend. The

Headend view mode feature is not available on the unbundled Quiver XT-UB.

ar-cor'n
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CPD Radar Connection Diagrams

In order to use CPD Radar Mode, you must establish proper connection to the
network devices. The diagrams illustrate the proper CPD/leg Isolation setups to use

for the various devices in the network.

CPD Location/Leg Isolation

At Single Output Amps/Fiber Nodes

with Close Splitters/Taps

Coax Out 1
=0-2 feat A
Coax In ) Tapi Shan Dl 2
. i
Pmp.n'Flber Mode Eplll‘b&r

Power Blocking Probel

Seizure Screw Adaplor
Test Connect at Differant
Frobe outputs to find out which

h\ 1;?_5{. leg has CPD Signal
e
Fd Return
Passive Radar
Mode
Cuiver
FAY
10
T RE
R
Node Connection - Single Output Amp/Fiber Node
rCorMm

diesiTAL
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CPD Location/Leg
Isolation at Fiber Node

Retum Input Test Porls

: ‘ Retum KA
Com-
L :
biner Y
Fiber L
| @ N4
Test
H >
Connectto 1, 2, 3, 4 tast

ports to find out which has
CPD signal

Node Connection - Isolation at Fiber Node

ar-com
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Amplifier Connection

CPD Location/Leg
Isolation at Amplifiers

Retum Input Test Poris
_@ﬂ_
¢
Returmn o
biner =
&3

Coax In
el
|/ Connectto 1,2, 3, lest
ports to find out which leg
has CPD signal
—
Fwd Return
Passive Radar
Mode
Chuiver
il
<0 [
1. ¥/
U
Node Connection - Isolation at Amplifier
af-COf'l'\
diociTAL
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Tap and Splitter Connection

CPD Location/Leg Isolation at
Tap and Splitters

Coax In Coax Out

Tap or splitter

Or connection to seizure screws

Coax Out

Power Isolating Probea/
Seizure Screw Adaplor

Test probe

Tap and Splitter Connection - Isolation at Tap/Splitter

ar'cc:)m
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End of Line CPD

CPD in the drop line is normally not possible due to low forward signal levels. It
might happen if the drop is feeding and MDU with an amp inside or there is an amp
in the subscriber home. When you get to the last tap at the end of line and suspect
that the CPD is coming from a house, you will have to use the Quiver radar or Headend
View if full Hunter is installed. Connect the Quiver Forward Port to the tap and keep
disconnecting the houses (tap ports 1- 8) one by one while watching the Quiver
screen. If you disconnect a house (tap port) and at the same moment the CPD signal
disappears, that house is the CPD source.

End of the line situations
Tap/Splitter (terminated)

®, 0 0O O

Coax In Coax Out

St &y @ O @

Test probe

¢ ™y
Fud Retum

Headend view

Cuiver

i
10Dk

T
Mo

End of Line CPD

il v,
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Using CPD Radar in Local View

When you activate CPD Radar Mode from the Operation Modes (by hitting key 1 or
highlighting with the cursor buttons and pressing <ENTER>), the default is Local
view. The following screen will appear:

d [ CPD radar mode
Mrlk: L1dps
ﬂLeuel,dBmU 1774 Ft 541m
-18
-28
-3a
-hB )

-58
-G8
78

a L 18 1% 28 25

The Quiver is constantly scanning for CPD
sources, and you will see slight changes on the
screen as the scanning occurs. To stop the Quiver
from scanning, you can press the Stop soft key
which will be renamed into Run key. Press the Run
soft key when you need it to resume scanning.

The Quiver display defaults to the medium

pelay,us | Delay Range of 0-25us. If you want to change the
1.Delay scale 25us delay range, open menu item Delay scale by
2.BPF freq. min 8MHZz . . .
3_BPF freq. max 16 HH=z hitting key 1 and pressing <Enter>. The dialog
4. Moise suppression | Standard | hox will open where the following settings can be
5.Harker Hax | d with A d K b
Stop |HEEII:IEHI:I Saup selected wit dand Vv cursor Keys. Range can pe
selected as 0-5us, 0-25 ps, or a maximum of 0-
50 us.
{1 CPD radar mode I CPD radar mode
Mrk: L11ps Mrk: s
BLEUEl,dBmU 1779 Ft S542n ﬂLEUEl,dBmU 1774 FE Shim
-18 -18
-2g -28
-20 -30
-0 -ha b
pelay Range 0 _EBMWMMWW “an
-60 -68
50us and 0-5 ps  |_;g 78
is shown to the 8 18 28 38 48 50 8 1 2 3 & 5
right. Delay, ys Delay, s
1.Delay scale 58ps 1.Delay scale S5us
2.BPF freq. min 8HHz 2.BPF freq.min 8HHz
3.BPF freq. max 16 HHz 3.BPF freq. max 16 HHz
4.HNoise suppression | Standard | |4.Hoise suppression | Standard
5.Harker Max 5. Marker Hax
Stop |Headend| | Save Stop [Headend| | save

It is important to note that the time delay span does not change the instrument
resolution of the CPD peak which remains constant. The benefit is that in smaller time
delay window the scan is completed much faster than in the full time delay span

saving time in the field.
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Selecting CPD detection filter bandwidth

The return signal input filter bandwidth can be = e
changed in order to reduce the influence of CW- Mrk:  411ps
like carriers in the return path on the radar | pLtBuYel.dBmU 1779ft 542m

signal processing circuitry. If they are present |-18
-28

-30
on the radar screen the bandwidth of the radar _up Y

input filter spectrum can be shifted up to reduce |-ca
their impact. That allows for selection of a |68
-78

within the 8-16 MHz and elevate the noise floor

quieter frequency band where processed signals 9HHz
will create more clearly visible CPD peaks. For g = w1 ﬁmi
changing the filter bandwidth set the BPF freq. 12 HHz
min. and BPF freq. max parameters by selecting |2-BFF freq. min 13 MHz

: . . 14 HHz
menu items 2 or 3 accordingly and pressing 1 iHz
<Enter>. The drop-down list with frequencies 16 HHz
will open. Page Up| | [Page Doun

From the frequency list select desired value and press <Enter> to confirm. Then
adjust the other end of the bandpass filter in the same fashion if necessary. It is
important to remember that the more narrowly the filter is set the lower the detected
CPD peak will be shown and its peak will be slightly wider.

Selecting noise suppression

For further improvement of noise cancellation, it is possible to select High Noise
Suppression. In High Noise Suppression mode, the radar processes a larger number
of signal samples and creates a CPD response based on more information collected
during a longer time period. The user will see on the screen the noise floor decreasing
after each scan while the CPD peak will remain at the same level.

To select High Noise Suppression mode highlight menu item Noise Suppression
with the cursor buttons or hit 4 on keypad and press <Enter>.

Then in the appearing dialog box select High using the A or v cursor key and press
<Enter> and the screen will look like shown on a picture below:
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{1 CPD radar mode [ CPD radar mode
Hrk: h18ps BN [Krk: 4185
BLEUEl,dBmU 1774 Ft Shim ﬂLEUEl,dBmU 1774FE 541
-18 -18
-2 -20
-28 -3a
-48 y -48 ¥
-50 -58
'”W”J‘VW*WWMWM 0
-78 -78
a L 10 15 20 25 8 & 18 1% 20 25
Delay, s Delay,ps
1.Delay scale 255
2.BPF freg. min 8 HHz
3.BPF freq. max 16 HHz
4.Hoise suppression EE&LLEIR 4.Hoise suppression BLE
High 5. Marker Max
Page Up| | |Page Down Stop |Headend| Save

Noise compression settings screen

Please note that now a single scan through
g 9 -l | CPD radar mode

the full range of time delay for CPD signals may I ik 4.10ps
gLevel,dBnU_ 1774t Suim

take long - up to 180 seconds. The expanding

-18
horizontal blue bar at the top of the screen is _2p
indicating the scan progress. If the CPD peak is ‘ig
well visible and identified, there is no reason to _5g
wait for the entire scan. :gg
9L Jl'lll""‘\ 1 bW g O N
1] 5 18 15 28 25
To scan again once the first scan is over Delay, ps
1.Delay scale 255
press Run soft key. 3 . mi 8 Hliz

16 Wiz
| High |

Fax

4.Hoise suppression

m eadend
—
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Using the CPD Marker Option

Quiver automatically sets a marker at the maximum level in the CPD signal
response. To move marker to a next or previous peak, use the v to highlight menu
item Marker or hit 5 on keypad and press <Enter> to open the dialog box then use
the A and v cursor keys select ‘<>’ item and press <Enter> to confirm:

Gl CPD radar mode o CPD radar mode
Mrk: L11ps Hrk: 18.13pus
ﬂLeuel,dBmU 1779FfEt S42m ﬂLeuel,dBmU LIBLFE 1336m
-18 -18
-28 -28
-38 -38
-48 4 -48
-Z8 -5a
-68 '”MWMW
-78 -78
8 5 18 15 28 25 8 5 18 15 28 25
Delay,ps Delay,ps
1.Delay scale 2518
2_BPF freqg. min 8 MHz
3.BPF freq. max 16 MHZ
Fi_ 4.Hoise suppression | Standard
5.HMarker < Fim# ¥
Page Up| | |Page Down Stop (Headend Save

Then use < and > cursor keys to move the marker to the right or to the left of the
scale.

The actual time delay value of the marker position displays in the upper right
corner of the screen. Once you have the time delay value of the marker position
(maximum CPD), you will use it to search the system for candidate devices in the
Quiver Navigator software or in the Navigator contained within Quiver if option
installed. The distance to the CPD source is displayed right below the delay value.

Note: This distance is calculated using averaged VOP of the cable and does not

reflect the data on the system map. It provides an approximate distance yo the
source in meters or feet.
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Zoom mode in Passive radar

In this mode the CPD correlator works with the full PR—

return bandwidth, 5-42/65/85 to provide better [T EessiveCiradar =

_Level, dBml 338 m
L]

time/distance resolution as well as better time delay
accuracy. The return bandwidth of the cross correlator :;g ;
is selected at Settings - Measurement. -38
. . -u9
Time delay span in Zoom mode covers +/-2ps from the | o,
peak under marker. Peak under marker is shift to the }%@
-7@
screen center after pressing Zoom button. Before using — it
Zoom, make sure that is the Settings_Measurement VBB, [
. 1.Delay scale 25 s
menu is properly selected your return path band. If J2.BPF freq.nin 8 HiHz
settings are correct press the Zoom button to activate

3.BPF freq. maz 16 MHz
from the Passive radar screen.

4. Hoise suppression | Standard
5_HMarker ac
| stop JHeadenh] zoon |[save |

Actual zoom response example is shown below:
e In Zoom mode the peak under marker is placed in the center of screen
- with display x-axis showing +/- 2 ys from marker.
e Note - CPD peak time delay indication in Zoom mode is more accurate
due to use of more return path bandwidth in signal processing.

f [MPassive CPD radar: Zoom

f Passive CPD radar Hkr: B.141ps
I 1k 8.158 s Level, dBmU 19m
gLevel, dBny 28m 8

-18

-10 -28 3

—29‘ -328

~30 L -u9

-408 R G _cg

5 P A

-70 7“%‘%‘% o NUaTall
e 1 2 3 nel‘;y’p: High resolution Zoom +/-2ps

1.Delay scale 5us

2.BPF freq. min 8HHz

J3.BPF freq. max 16 HHz

4.Hoise suppression | Standard
Max
Stop |Headend| Back Save

L. HMarker
Run |Headend
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Filtering of analog channels - IMPORTANT

For the Passive CPD radar to operate properly, only digital channels can be
presented to the correlator processor. Analog channels need to be filtered and
removed. Quiver XT contains an internal high pass filter that removes all analog
channels above a specified frequency. If Quiver XT is used on a network with analog
channels carried above the cutoff of the internal filter, an external high pass filter
must be used. This external filter should be placed on the FWD in port when using
the Passive CPD radar mode. The filter should be removed when using all other
modes.

Active radar mode

The active CPD radar mode is designed to allow for testing the home network or
alternatively for certification testing of new construction in plant that is no yet active.
THIS MODE WILL BE DISTRUPTIVE TO NETWORK TRAFFIC AND SHOULD NEVER BE USED
ON LIVE PLANT - A WARNING MESSAGE IS INDICATED PRIOR TO THIS MODE BEING
ENTERED.

In active CPD radar mode, a radar chirp signal is generated in the 150-250 MHz
band with level 30..50dBmV. The reflected CPD signal is formed at a bandwidth
between 2-100 MHz.

When connecting to the home network when the use of test points or the QTP-20
probe is not possible, a high band/low band diplexer similar to that as shown below
should be utilized. Additionally, a 150MHz High pass filter should be utilized on the
forward transmit port to improve the isolation of the diplex filter.

Combines or separates high and low band VHF signals. Provides low insertion loss prior to channel processing and
allows the balancing of bands prior to amplification.

Low DC - 130 5dB 170 - 600 25d8
HIGH 170 - 600 JdB DC-130 25dB

mopeL HLSJ

nqr-cor'n
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Active Radar warning message

ﬂ-'.“.i‘“‘"_""*.' =

150MHz HPF
HLS) Band

separator

ATTENTION!
Active radar will disrupt
forward video and data
services. Do you wish

to continue?

Yes No

Band separator and high pass filter connections for the Active CPD radar mode

NTC TDR

The NTC TDR identifies the precise distance to micro-reflection problems and
impedance mismatches in the plant. It is used as a field tool to locate problems
identified from PNM initiatives. The NTC TDR is completely different from any other
existing TDR. The NTC TDR calculation of the time distance and corresponding
physical distance to the impedance mismatch is based on an autocorrelation process
which utilizes very low level non-intrusive spread spectrum signals transmitted at
return path frequencies in the forward. It is effective from the connection point to
the next amplifier.

A general illustration of how the device operates and is connected to the network
is provided in the figure below. Here a spread spectrum signal is input through an
amplifier return in test port, the signal travels through the network to the next
amplifier (where due to the presence of the diplex filter the probing signal can go no
further), and signals are reflected back at all points not having a perfect 75 ohm
match and the reflected signal is detected and measured at a second return out test
port. (For simplification only one reflected signal is shown.)

rCoOm
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FWD IN test FWD OUT test
port-20 dB port -20 dB
4

g ‘
'y !
ettt o ettty ——
RTH QUT test i I RTM IM test
port-20 dB i . port -20 dB
Rx A I Tx
¥
NTCTDR
ADC
Spectru m Mzatched Probe signal
znalyzer filter transmitter
| Controller |
| Keypad | | Display |

Amplifier
F=a
|_L| irection
H Hll o — - — ——_— —_— —_— —_ . — . —. . .
INEl el Ja o
5
- ismatche

WHEN USING THE NTC TDR CONNECTED TO AN AMPLIFIER,
PLEASE BE VERY CAREFUL IN SELECTING THE PROPER TEST PORT AS
THEY ARE DIFFERENT THAN WHAT IS TYPICALLY USED - THE INPUT
NEEDS TO BE RETURN INPUT IN THE FORWARD, AND OUTPUT NEEDS

TO BE RETURN OUT IN THE RETURN!

The NTC TDR output display is unique in that it provides a presentation of easily
understandable return loss across the measured span of plant between two actives.

This output format is significantly improved over that provided by status quo TDRs
which just provide difficult to interpret impedance bumps indicating shorts or opens.

ar'cc)r'n
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Round trip losses at different passives and understanding RL indications
This paragraph explains method of measuring RL in NTC TDR.

The main concept of measuring RL is illustrated below in block diagram Fig. 1. The TDR
generates and injects a probe signal with level Ptx into coaxial cable in the direction towards
the device under test (DUT). The reflected signal from the DUT at the injection point of Tx
signal, has level Prx. The Return loss (RL) of the DUT is calculated by using formula:

RL (dB) = Ptx - Prx - Lcoax,

where Lcoax (dB) are the roundtrip losses of the probe signal in coaxial cable.

TDR

DUT

AR

P rx d----—————— - - |

Point of probing signal injection

Fig. 1

i i -
The roundtrip losses at coaxial cable are calculated _— e ——

in Quiver dependent upon the type and length of Wkr: -11.5dB 0.8684 5
RL, dB 166 m

cable. The length of cable in turn is also calculated B
from, and dependent upon the specified velocity of
propagation (VOP) and the time delay. As a result, the
TDR response in the form of its “RL-time delay” screen
has been modified to include a time delay linear tilt,

which compensates for the roundtrip losses within the

coaxial cable. Fig. 2 shows the parameters used for 0.1 2 3 y
calculation of roundtrip losses at cable and tilt of _¥3ygp
TDR response. : 2._Cable [ :
Tilt of TDR response for 3.Hode Continual
4. Harker Max

compensation round trip

i L.TX Level
losses of the coaxial cable

ar'cor'n
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RL calculation in case of cascaded connection of passives.

Block diagram shown on Fig.1 is for the most simplistic scenario of measuring RL. But a
more common scenario for coaxial plant in the HFC network is where some number of
passives are connected in cascade between the TDR connection point and the DUT. Actually,
in this case each passive is a DUT because probe signal will be reflected from each of cascaded
passives and the task of the technician is to detect device with worst RL. Below on Fig.3 is

shown example of two cascaded passive devices between TDR and DUT and corresponding
response of TDR.

TDR Device 1 Coax cable Device 2 | DUT

RL,dB". Hkr:-18.9dB 2. 480U

y 8.6m
-10 ) The actual RL at
The first peak at 2%3 DUT in this example is
zero time delayis | :gg X dB worse th.an
caused by leak of -60 marker.lndlcatlon,_
probe signal from -70 W.here X is round trip
TX to RX port at 0 1 2 3 LS |n.sert|on losses of
point of TDR Run |Marker |Spectr |Scaler | Devices1and2-note,
connection—in in this case we are
general the user talking about the
can ignore this. device insertion loss,

not the insertion loss
of the coaxial cable

Fig. 3

In case of N cascaded passives (taps, splitters, directional couplers etc.), in order to
correctly measure RL, the roundtrip losses for each passive device between the TDR and DUT
(the peak of interest shown on the TDR response) should be taken into consideration:

RL (dB) = Ptx - Prx - Lcoax - SUM (Li), i=1,2...N
where Li is round trip losses at passive device “i”.

Obviously for correct calculation of RL in the case of cascaded passives, information is
required about each type of passive. For example, roundtrip losses for a tap is approximately

ar'cor'n
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2 dB, for a splitter approximately 7 dB, and for a directional coupler DC-6 (dB) it will
approximately 12 dB at the tap port.

It's definitely impossible without a network map, looking solely at analysis of the TDR
response - to precisely define the roundtrip losses for each device (for each peak of TDR
response). That is why some creativity and deep analysis is required from the technician for
estimation of actual RL at each of the reflected peaks. Electronic map analysis is a perfect
solution to this problem. Quiver Navigator app available for iOS and Android devices can be
used in conjunction with prepared electronic plant schematics.

Auto-calibration for measuring RL

According to the formulas presented above, for calculation of RL it is required to know
the transmit level Ptx of the probe signal, and the level of the received signal Prx at point of
the TDR connection. But the TX signal level at TDR can be changed depending on temperature
and other factors. Also, when the NTC TDR is connected to IN and OUT test ports of amp (see
below Fig. 4) the gain of RTN amp is not known with certainty, so, this creates difficulties in

measuring actual level of reflected signal at point of injection TX probe signal.

Rx level is not predictable

hunTpr)

FWD IN test

port -20 dB
r'y

FWD OUT test
port -20 dB

because gain of amp is unknown

] e Probe signal from
Amplifier -
-7 TOR in FWD
2
1 direction \-
H . 1w —— e — e — e — e — = — . — e ———— e — . >
Gain | .- : ) =N o
L 1 L N\
_______________________________ |
Pig . f = * Mismatched
| Reflected davice
ST</ H i |
———sl L signal
RTNOUT test | ! |
esf | RTW test
port -20 dB . port -2008
v I S~
Rx Tx N | Cable modem I I Cable modem | I Cable modem I
~
N g 9
NTCTDR S N
— (Y o)
Tx level may vary L
spectrum || Matched Probe signal
analyzer fifter transmitter ‘\
N
] i 1 N
A}
| Controlier I \
\
I Keypad I I Dispiay N, Splitter/Tap
Ay
Fig. 4
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Both factors mentioned above (uncertainty of Ptx and Prx) create difficulties in the
calculation of exact RL. To overcome this issue at the NTC TDR we use an auto-calibration
procedure. The idea of this procedure is based on fact that in case of connection with probe
QTP-20 the losses of probe from connection ports to central pin (20 dB) are very stable and
isolation between connection ports is also very stable (-40 dB) and well known (measured at
lab conditions). Also, what is very important, the losses of the QTP-20 and the port-to-port
isolation do not change with mismatches at coaxial line. So, this allows us to use the leak
signal level from port-to-port (peak at zero time delay) as a reference calibration level
corresponding to Zero RL. This method is illustrated at Fig. 5 and it allows for a very accurate
measurement of RL in case of using the QTP-20.

-40 dBc reflected
signal in case

when RL=0 dB Y
signal -

RX -40 dBc leak signal TX
The first peak at zero time delay
| corresponds to the leak signal
,,/"""-’ and max of this peak is placed
HTC TDR — to Zero RL which means itis a
/ UBMRF: _1M3g£: self- calibration of the TDR and
| [l independent from any drift of
TX level

8.2 8.4 8.6 8.8 1.8
Delay, s

[ ane

Fig. 5
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In the case of connection to the IN and OUT test ports of an amplifier, the maximum of first
peak is placed to a point where RL=20 dB. The assumption behind this is that that RTN input
taps (-20 dB tap) are assumed to have isolation of -40 dB, so, leak signal will be on 20 dB below
reflected signal in case when RL=0 dB (see Fig.6).

It should be noted that in cases of connection to an amp, the measurement of RL is not as
accurate as in the case of connection by QTP-20 because assumption about isolation at input
tap -40 dB may not be correct for some amps. Also in this case isolation of input tap will
depend on the load (mismatches) at the input of amp and results will vary. The isolation at
input tap may vary from expected value -40 dB to - 30 dB in worst case. It means mistakes in
precisely measuring RL can be up to 10 dB.

Thus, in case of connection to amp, it makes sense to just select the peak with the worst RL
and if this peak will be on 5..10 dB higher than adjacent peaks, then it will mean that
anomalies of RL (mismatch) are at device corresponding to that peak. For more accurate
measuring RL at above device it makes sense to connect by QTP-20 to next passive after amp
to measure RL more accurately.

PUIL aw U PYIL aw uw

Amplifier
H H A
L LA
.~ €
- |
o | |
- ___ ] )
RTN OUT test : /! | RTN IN test
port -20 dB . /| port-20d8
Rx A ,’/ I Tx
Tx leak signal here is -40dBc re- TX signal
— m—— _--~" | |evel at the output of TDR or on 20 dB below
| wrcToR | BV of TX signal at tf\e output of tap (point of
RL,dB Mkr:-11.6dB--0.800us N .
0 —= _.5m injection TX probe signal)
-10
-20)4--
-30

S
Stop |Marker |Spectr |Scalel

Fig.6
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Smart RL scale mode.

From the other side, in many cases the typical coaxial network between adjacent amps
consists of cascaded taps only. Such typical scenarios are shown on below Fig.7.

! hY / i s N s R , N . \ , 2 ;
2' 4] An0psg)
— Pl —— — — sk — —— — 7 — —— — — — Tk — — — S —_—— o - ————— ) 2
e TROT83 foaﬁ TROOBT » TF‘ZDgN 3 T PDT?G
A Vs N 2 / A N 1 / N ; . To1odl
\ V j \ . e \
Cascaded taps only
7 N
* / i LA ‘ At 4 N 4 AL
}SPOQSJ f TPQOSO T2 . m \AMQQE \
*"'*-w>{25|»———~:2 ————— —.—17 ————— —.———— — 777777 e ===== === 4
y o Auoossy h . S TPOORA TS AP0070 P T N 4 . 1
woo_?s
wcxm

Fig.7

In the case of cascaded taps, it will be a close enough approximation to assume that each
tap has round trip losses of 2 dB. This assumption allows to adjust the TDR response for a
more correct estimation of RL for each peak (device). The idea of correction of the TDR
response is shown in Fig. 5. As shown, the response of the TDR is shifted up by 2 dB after each
peak, and the RL for the next peak will be corrected by 2 dB (round trip loses at previous tap
will be taken into consideration).

This mode is named as “Smart RL scale” and it’s already implemented at last releases of
Quiver XT and Quiver S software (see Fig.8). It is an automated way in which we can manage
the tap device insertion loss to provide a more accurate indication of return loss.

Of course, the user needs to be aware that for reasons previously described, if there are
splitters within tested network span while the Smart scale is being used, that the actual RL
will be different from that which is indicated.
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HIC TDR
{1 MTC TDR Mkr: -11.5dB 0.800 s
Hkr: 18.9dB B.3665 188 m
RL,dB 148 Ft

a
18 [}
28
3Ja
La
58
6@
78

8 1 2 3 4

Delay, s

1.UoP 82% 2.Cable

2.Cable 625

Continual

4. Harker Hax

5.TX Level 10dB

5.TH Level A dB
6.5Smart RL scale | OfFf |

Stop |Spectrum|Scale 1us| Save
p

Stop |Spectrum|Scale 1ps| Save

= NTTY:
Mkr: -11.5%dB 0. 800 us

HTC TDR
Kr: 16.9dBP.366 s :
uRL,d: 148 Ft 108 m

10| | 1
28
30
4
58

Smart scale is
OFF-and as such
the TDR is
configured to ONLY
compensate for the
roundtrip cable
losses —the red line
is intended to
illustrate this.

68
7a
a 1 2 3 i
Delay, s
1.U0P 82% .
2_Cable 625 y
3.Hode Continuous 3. Hode Continual
Hax 4. Harker Hax
L Tx 1 1 5.T% Level 10 dB
|6.Smart RL scale | On 6, Smart scale ON/OFF
STop |spectrumscale 1ps| Save
Fig. 8
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Smart scale is ON
—and as such the TDR is
configured to
compensate for the
roundtrip cable losses
AND to compensate for 2
dB thru loss for each tap
— the red line (which
does not appear on the
screen) —is intended to
illustrate this. The two
screens on the left show
how the marker showing
the RL of the peak has
changed in value when
Smart scale is turned on.
(the right screen shots
are not intended to
illustrate the change in
RL value).
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Again, it should be noted that Smart RL scale option is not guaranteed from some mistakes of
reading RL because if splitter is installed instead of tap, then all peaks after the splitter will be
showing better than real RL and should be additionally re-calculated with correction
coefficient: (7 dB (splitter) - 2dB (Tap)) =5 dB.

Thus, even with activated Smart RL scale mode the technician has to look on a map and
make some re-calculation in his mind for the correct estimation of RL. In cases when a splitter
or directional coupler is installed after current point of connection, it makes sense to do next
RL measurement at the split point looking at different directions.

It makes much more sense to do this as opposed to looking at the cable span backwards
from the other tap. The NTC TDR is different from legacy TDR’s and in practice it should be
used differently. This step of looking backwards from the amp provides minimal added value.
However, it should be used if the amplifier has a resistive bidirectional test point at the input
and is offering only this type of connection.

36

d [ NTC_TDR d [ NT
Mkr: 12.8dB 2.488ps Mkrﬂ 2.400 15
BHL,dB 318 m BHL,dB 317 m
10 b 10
28 28
30 an
408 48
5 | Y5 )
608 60
78 7a
5} 1 2 3 Lt i} 1 2 3 n
Delay,ls Delay,ps
1.V0P 88% 1.U0P 88%
2.Cable 448 2.Cable 448
3d.Hode Continuous Q3.Mode Continuous
Hax 4_HMarker Hax
L.TX Level adB L. T8 Leuel i dB
6.Smart RL scale 0OffF 6.5mart RL scale
Stop |[Hold on[Scale 1ps| Save || Stop [Hold on|Scale 1us| Save
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Recommended algorithm of using NTC TDR

Step 1 - go to amp located before zone of expected problems (micro-reflections etc). If our
required test points are not available, then as an alternative connect to first passive device
after the amp

Step 2 - connect to amp or passive and select peak at TDR response with the worst RL.

Step 3 - if selected peak is located after some split point, then go to the split point and
connect TDR by using QTP-20 probe to splitter (or directional coupler). Note that if you are
connected to the passive after the amp the actual nearest to zero indicated problem can be
the amp and not the next device. This is due to the fact that the TDR is seeing in ‘both
directions’ as they were all in one direction.

Step 4 - measure RL and time delay/distance and go to device with mismatches.

Remarks

#1:if you are seeing close to good RL at a peak that is shown after a couple peaks
and you know that before these peaks are DC or splitters then measure again
from that DC or splitter because the roundtrip loss of the DC and splitter will
‘virtually improve’ the indicated RL. Splitter will cause all the peaks coming from
after this device being shown by around 6dB better than they actually are. The
meter doesn’t recognize what device types are in front of it.

#2: testing right on the device is tricky as the TDR needs some distance between
itself and the device under test (DUT). If you try to test device at the site then
use longer test cable. 10 to 15 meters additional distance will allow for proper
identification of the zero peak and the actual DUT peak. Otherwise user might
see just a wider zero peak.

#3: make sure you set up proper cable type and proper VOP parameter of the
cable

#4: turn on Smart Scale
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TDR Settings - VOP

The velocity of propagation number

I?l:].ﬂy, I.r'.-J

should correspond to the type of cable being §1-UoOP

testing according to manufacturers’
specification. A typical value is 87 % for trunk

and distribution cables. Drop cables will typically have 85%. Quiver uses calculated
time distance from the time the pulse is sent to the time it is received - so this velocity
of propagation number is important in order to accurately calculate distance to the
fault. If the velocity of propagation number is changed, the indicated distance to the
impairment will correspondingly change. Note that time delay indication is not
influenced by VOP. After selecting the VOP menu item, use the keyboard and enter
the two digits corresponding to the VOP then press enter - the device will add the

decimal and percentage symbols.

Cable type setting

For the NTC TDR, the type of cable being used
in the network needs to be selected from the drop-
down list using the up and down arrow. The type
of cable indicator contains information related to
the insertion loss characteristics of the cable and is
used in our normalization process such that return
loss remains relatively flat and accurate across the
band. This information is used to make the return
loss indication more accurate and does not affect
the distance to the fault measurement.
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Recommended TDR signal level

The default transmit level for the TDR is 0 dBmV.
1 HTIC TDR

Under typical conditions this will result in the spread Mkr: -12_1dB 8.795 s
RL, dB 72
spectrum signal being -40dBc relative to the return o ¥ .
-18
QAM channels - significantly lower than the -25dBc [-3

level defined in the DOCSIS specification as what is [3°

required not to affect the return QAM CNR/SNR. As 123

such the 0 dBmV level should be used in most :gg

connection scenarios. Caveats to this would be when g 3 5 3 B
the connection point is an amplifier with -30dB test 13":;39’”5
points instead of the more common -20dB test point 5 dB

. . 8dB
- where stronger transmit signal levels would be m

required. Another case where the higher signal level
might be needed would be in sections of plant with
larger than typical numbers of passives (older architectures). The lower level -5 or -
10 dBmV settings would be recommended for end of line type situations or at the
drop when plant signal levels are minimal.

.TX Level -108 dB |
Page Down

TDR run modes

Two TDR run modes are available:

o HTC TDR
Mkr: -12.2dBE 8.888 5

RL, dB 72m

Continuous - where it will continue to actively
send out pulses and measure return loss response.

e I

Single - where only one pulse will be sent out.

a8 1 2 3 4
Delay, s

Fage Down
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Connection options of NTC TDR

Due to differences in required signal level there are three connection options
available. When entering NTC TDR mode the user must first select the connection
method of Probe or Amplifier or Splitter which can be used for connecting to a cable
length or a single device and press Enter. Then check settings to confirm VOP and
Cable type. Note that selecting cable type is not causing VOP change. This is because
different cable vendors make cables marked as same type, but they can have different
VOP.

| %

T Rx

Select connection device:

| Probe QTP-20 |

Amp IN/OUT test ports

| splitter to -20dB port |

Back

Connecting to network components

As an alternative connection methodology, the NTC TDR can be connected directly
to a line passive where the forward and return connection is made by using the QTP-
20, a 20dB 2 port test probe connected directly to the center conductor via the seizure
screw access port as shown below. For this type of connection please select
| Probe QTP-20 | from the connection menu.

ar'cor'n
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Splitter/Tap

QTP
Probe -
20 dB

-————

AMP RF out

Quiver S shown instead of Quiver XT

The spread spectrum probing signal transmit signal can be set from -10 ..
+10dBmV, the recommended and default level is 0dBmV. This signal level range is
considered safe and will not be disruptive to any traffic. The probing signal levels are
below the return noise floor and they are not visible to the spectrum analyzer.

From a simplicity perspective, the most desirable point to connect the TDR to the
network is at the first line passive in a span of cable (from amplifier to the next
amplifier). Connection is made by using a QTP 20 resistive test probe that attaches
directly to the center connector seizure screw via the seizure screw access port on
the line passive. The Tx and Rx cables can be connected to either of the QTP 20
output ports.

When connecting with a probe, depending upon signal levels it might be (rarely)
necessary to use an external return amplifier to boost signal levels. The Arcom Digital
Q-AMP is designed for this purpose. Since we need to amplify the very low level
Received (Rx) signal, the Q-AMP must be placed on the Rx port, and the user needs
to pay attention that the input to the Q-AMP is on the probe side and the output is
on the meter side.

rCoOm
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Connecting to an amplifier

When connecting to an amplifier, great care and attention needs to be given to
ensure the proper test ports are utilized and connected to the proper transmit and
receive ports. The required configuration is illustrated below - where the 5-42MHz
transmitted signal is inserted in the forward direction via a return input test port such
that it can pass through the diplex filter, and the reflected signal is received by a

return output test port.
For this connection use option in the connection menu.

1.  Forward test points
FWD IN test FWD OUT test
port -20 dB port -20 dB can’t be used! - They will be
4 A
P either in the wrong direction
or they will insert into the
|- H _ high side of the diplex filter
. : where they will be attenuated
W and will go no further.
e T R 2.  Ensure the directional
port -20 dB port -20 dB coupler is in the proper
- Tx direction - Tx. signal is
L [ ——
anc NTC inserted in the forward, Rx.
TDR _ ) ) )
| v signal is received in the
Spectrum Matchead Probe signal
analyzer filter transmitter return.
: CEJ' " 1 3. Connecting to a line
passive using a test probe is
] !
| Kevpad | | Disetav | an alternative and a more

simple connection process.

If the amplifier is equipped with limited number of test ports and offers a resistive
bidirectional test port then use a two way splitter with the outputs connected to the

transmit and receive ports of the TDR without additional attenuator pad and select in
[ splitter to -20dB port |

connection menu

ar'cor'n
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Connecting to a length of cable

When using the NTC TDR on a single length of cable, in order to display proper
results, it is recommended to use a two-way splitter with the outputs connected to
the transmit and receive ports of the TDR, and with a 20dB pad installed between the
splitter input and the length of cable as shown in the diagram below.

cable under
test

20dB pad

2 way splitter

This type of connection can be used for testing cable, disconnected plant section.
It also is used when testing a single device. Note that in case of testing a single device
it’s necessary to connect it with additional 10-15m of cable length to avoid near zero
time delay dead zone effect where the zero peak can be covering the peak created by
the device under test (DUT). When testing single device and cable and large reflections
it might often happen that the multiple reflections are see on the screen. This is easy
to identify that because there will be same time delay spaced peaks with evenly
dropping levels.

The Holland GHS-2PRO splitter was selected for this application because of its
outstanding >42 dB return path port to port isolation performance. Similar
replacement splitters should be used to ensure proper TDR measurements.

rCoOm
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Spectrum analyzer/Signal level meter modes

Two spectrum analyzer modes are available. Forward signal analyzer offers also
SLM capability and narrowband spectrum analyzer for selected channel spectrum

watching.

Return spectrum analyzer mode

Bandwidth of the return spectrum analyzer is 100 MHz. Enter RTN mode and
connect return input to the indicated port.

d T RTH spectrum
Mkr1: 33.75HMHz 3.892 dBmU
Mkr2: GA.98HMHz -A. 43 dBmU
Delta: 17.23 HHz 3.52dB

Level,dBmU

1
-

Spectrum/SLH analyser:

Frequency, HHz 188
1688 MH=z
Off

4. Marker
L.Marker2 {2

6. Reference level | 20dB

Stop | Hold [Max Hold off| 3ave

To set up Start frequency, highlight the settings menu item <Min frequency> by
using the cursor keys or hit 1 on the numerical keypad and press <Enter>. Then in
the appearing dialog box type in required frequency using the numerical keypad

and press OK soft key.

ar-cor'n
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g Return SA mode
Hrk1: 38.91MHz -6.33dBmU
Hrk2: 38.91MHz -6.33dBmU
Delta: B.88HHz 6.80 dB
Level ,dBml
| Return 5A mode
Mrk1: 3J7.66HHz -5.08 dBmU
Mrk2: 3J7.66HHz -5.08dBmU
Delta: B.88HHZ a.0a dB
Level,dBmU
28
14
] i
-18
_2g Frequency,MHz
_qg 1.HMin frequency 25
-48
-&B
S FACTETET, Al Clear all|Cancel
1.Hin frequency CHHz
2.Hax frequency T HHz
3.LHA 280dB 0ff
4_HMarker1 Max
C.Marker?z Hax
Stup| |Max Hold un|Saue

Selecting Min Frequency

Should you make an error typing in the frequency, use Clear all soft key to clear
the field and type the frequency again.

To set up Stop frequency highlight the settings menu item <Max frequency> by
using the cursor keys or hit 2 on the numerical keypad and press <Enter>. Then in
the appearing dialog box type in required frequency using the numerical keypad and
press OK soft key.

Should you make an error typing in the frequency, use Clear all soft key to clear
the field and type the frequency again.
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L Return 5A mode
Mrk1: 38.59MHz -1.43dBmU
Mrk1: 37.83HHz -1.81dBmU pelta: o-00MHz - 0.60d8
Mrk2: 37.83HHz -1.81dBmU i
Delta: B.80HHz 8.606dB .
Level, dBml o
28
18 i
a
-1
-2
-38 Frequency, HHz
-48 2.Max frequency 5G
-5a
25 Frequency, HHz 78
1.Min frequenc 25 HHZ Clear all|Cancel
: pUE FAHMHz
3.LHA 28 dB OfFf
4.HMarker1 Hax
L.HMarker?2 Hax
5tup| |Max Hold un|Saue

Selecting Max Frequency

LNA - low noise amplifier

The analyzer has 20dB LNA that can be turned
on when watching very low signals. Note: this is
very easy to overload the input when the LNA is
turned ON. Use it only when you are sure the unit
is not overloaded by additional gain. To turn the
LNA on press key 3 on the numerical keypad or
highlight this menu item with the vertical cursor
keys then press <Enter> to open the On/Off
submenu:

In the submenu, highlight required On or Off
state with the vertical cursor keys and confirm
selection with <Enter> button. The scale is
automatically corrected to actual input gain.

Always make sure the LNA is Off when
watching normal level signals.
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Return SA mode

Mrk1:  31.56MHzZ -5.59dBml
Mrk2: 31.56MHz -5.59dBmlU
Delta: 0.880HMHZ g.00dB
2ﬂLEUEl,dBmU
18
8 5
-18
-28
-38
—-48
-58
5 Frequency, MHz
3.LHA 20dB
Page Up| |
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Reference level change

The reference level can be changed to view signal details especially when the scale
of 5dB/div is used. The screen can show only five menu items at a time, so to access
this setting it is necessary to scroll down to menu item 6 by using the down scroll

cursor key or directly pushing number 6 on the numerical keypad:

d [ Return SA mode d [ Return 54 mode
Mrk1: 37.83HHz -3.30dBml Mrk1: 34.69HHz -3.25dBml
Mrk2: 37.83HHz -3.30dBmU Mrk2: 34.69HHz -3.25dBml
Delta: B.88HHz 8.68 dB Delta: B.88HHz 8.80 dB
2ﬂLEl.llel,ﬂBlrlU EBLEUEI,I:IBIHU
18
) 2
-1
-2
-3a
-hA
-LA
L Frequency, HHz 7a Frequenc
Jd.LHA Z?8dB OfFf
4_HMarker1 Max
L. HMarker?2 Max
20 dB 6. Reference level
¥.5cale fdiv 18 dB
Stop Max Hold on| Save

Then press <Enter> to open the reference level submenu. In the submenu
highlight required value with the vertical cursor keys then press <Enter> to confirm

selection.
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Scale change

The signal level scale is set in default to 10dB/div. It can be changed to 5dB/div.
The screen can show only five menu items at a time, So, to access this setting it is
necessary to scroll down to menu item number seven or push 6 on the digital keypad.

Then press <Enter> to open the Scale submenu:

I Return 5A mode d I Return 5A mode
Mrk1: 5S8.80HHz -4.26dBmlU Mrk1: 27.66HHZ -2.55dBEmU
Mrk2: 5S580.80HHz -4.26dBmlU Mrk2: 27.66HHZ -2.5CdBEmU
Delta: ©0.88MHz  0.00dB Delta: O.88MHz  @.98dB
1“Lla"-llel.ﬂlilﬂ'-' 1ﬂLEUEl,l:IBmU
B 3 8 *
-18 -18
-28 -28
-38 -38
-48 -48
-ca -Ca
-68 -68
L Frequency,iHz 78 L Frequency, HHz
J.LHA ?8dB Off
4. Harker1 Hax
L. Harker2 Hax
6.Reference leuel | 18 dB | 18dB

F.Scale fdiv

16dB

(Stop | |Hax Hold on| Save_

| _5dB |

¥.5cale fdiv

Fage Doun

The submenu offers two scale/ div settings: 10dB and 5dB. Highlight the desired
one and press <Enter> to accept the change. After changing the scale to 5dB/div. it

might be necessary to adjust the reference level as well.

48
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Markers

The analyzer has two markers available. Additionally, the instrument shows the
difference in frequency and the level indicated by the two markers. That data is
available on the upper part of the display as Delta value.

To activate the marker, use the cursor keys or hit key 4 or 5 to highlight required
<Marker> field and press <ENTER>. Then select desired marker mode using the ‘A

and v’ cursor keys.

Four marker modes are available.

e The default mode is Max which
means the marker will be put atop of
the max signal level frequency.

e The second marker mode is offering
free selection of the frequency where
the marker is positioned. When the
second mode is selected the maker
can be navigated with the ‘< and >’
cursor buttons.

e The third mode allows for the direct
frequency input and selecting with
the numerical keypad where exactly
the marker should be put.

e The fourth mode is Marker OFF where
the particular marker is deleted from
the screen.
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Mrk2: 48 13MHz -6.87 dBmU
Level,dBnl
20
18
0 3
-18
-28
-38
-48
-58
25 Frequency, HHz LS
Max
4. Harker1 L
30.94 HHz
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Using Max Hold

The Quiver has two Max Hold functions available. The basic Max Hold operates
as a typical spectrum analyzer feature. Additionally the current Max Hold result can
be stored on the screen temporarily and with the Hold function another signal source
Max Hold can be compared with the previously stored on the same screen offering
easy signal comparison. This is very helpful in working with noise and impulse noise
when fine details of the spectrum on the two sides of a splitter or tap need to be
compared

To activate Max Hold hit <Hold Max> soft key. To deactivate Max Hold press
<Max Hold Off> soft key.

g Return 5A mode

Mrk1: 35.78MHz -8.73dBmU
Hrk2: 35.78HMHz -8.73dBml
Delta: G.88HHz 8.06 dB
Level,dBml

Return 5A mode

{1

Mrk2: 46.72HHz -5.86dBmU

pglevel, dBnu

Frequency, MHHz FiLi)
2.Hax frequency FAHHz
3.LHA 28 dB Off

4. Harker1 IIEE_
L. Harker?2
fi. Reference

Stop Huld|Max Hold uFF Lave

Frequency, HHz LS

2.HMax frequency L MHz

d.LHA Z28dB Off

4. Harker
| Max |

5.Marker2

6.Referenc EUE qun
Stop Max Hold on| gave
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Hold feature

When the Max Hold is turned on, additional
q Return 5A mode

max hold function becomes available. It allows the Mrk1: 30.88HHZ -15.78 dBmU

; ; Mrk2: 36.88HHz -15.78 dEmU
current max hold pink line to be saved on the s ArOe ormdh
screen and the next signal Max Hold to be Level, dBmU

superimposed on the screen. Then a couple
seconds later user can compare it on the same
screen with the Max Hold of the signal at another
leg of the plant. To turn it on, press the Hold soft
key. Once activated, the first Max Hold line turns
green and the next signals’ Max hold line will be

2 Frequency,liHz 78
pink. This mode is very helpful for finding [3_ na 28dB 0FF
direction when ingress troubleshooting. 4. Markerd Hax

5.Marker2 Max
Exit the Hold mode by pressing the Off soft [T L B-10dB
key 7.5cale /div 5 dB
' Stop | off [Max Hold off| Save

To the right is a real example of Max Hold and
Hold feature.

Saving a Spectrum Analyzer Trace

To save a Spectrum trace, use the <Save>
soft key. Next, press the <Yes> soft key to
confirm selection and the screenshot will be
saved into the memory. The traces are
available for downloading using the USB port
and the Q-Browser software.

| Return SA mode
Hrki1: 35.78HMHz -8.73dBml
HrkZ: 35.78MHz -8.73dBml
Delta: @A.BAMHz A.88 dB

Level,dBmU

i
I
Do you want
to save file?

T

5 Frequency, HHz

2.Max frequency
3.LHA 20 dB

4. Harker1

L. HMarker2

= spce leuvel
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Forward SLM/Spectrum mode

In this mode the unit can function and toggle between a Forward spectrum
analyzer and signal level meter. First ensure the FWD signal is connected to the
correct port. In the SLM mode the unit automatically detects the type of signal for
each selected channel: Analog, QAM, OFDM, or noise. Then any channel can be
selected at List to switch to the very fast FFT spectrum analyzer mode with
RezBW=10kHz and Span 8MHz. Option after selecting forward is either Full band,
where the entire frequency spectrum is presented - or Scan list - which is a subset of
this on channels that the user has selected through the Settings - Measurements -
FWD scan list option.

{1 o SLH
' Mkr1: Ch. 68 3dBmU 0AM
FUD Mkr2: Ch.117 -1dBmU  OFDK
Tilt: 264HHz LdB
3ﬂLeuel,dBmU
28
Spectrum/SLM analyser: 18 L 5
[{]
-18
RTH -30
-48
2 Channels 158
1.Hin channel| 2/57HHz
2.Hax channel{158/999HHz
o 6B/URIMHz
Eack Back 4_Harker2 117/753 HHz

Channel Level Mod L FUD spectrum
s
118/711MHz | 1dBmU | OFDH Delta: 2. 26 HHz 9. 41dB
1117717 MHz | -1dBnV | OFDH Level,dBnY
112/723MHz | 4dBmV | OFDH 28
113/729 MHz 2dBmV | OFDH 18
114/735MHz | -1dBnU | OFDH ]
115/741MHz | -1dBnV | OFDH -18 el
116/747 MHz | 2dBmU | OFDH P l—znwwéwwm

dB OFD P -28
118/759MHz | SdBmU | OFDH P - —ng
119/765MHz | -1 dBnU | OFDH P —cp
128/771MHz | SdBmU | OFDH -
121/777 Wiz |2 dBnU_| OFDH Pag 749 Frequency,Miz 757
1227783 HHz | 4dBmU | OFDH - Channel 117/753HHz  OFDH
123/789MHz | 3dBmU | OFDH -~
124/795MHz | 3dBmU | OFDH 1. Harker1 [ Hax |
1257881 HH=z S dBmU 'jIHm 2 _HMarker? '
| |
Page u Spectr SL Page Down Stﬂp List |Hax Hold on| Save

Detailed channel spectrum
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Examples of actual FWD spectrum signals

] Analog
Mkr1: 535.25HMHz 6.53dBmU
Mkr2: 538.00MHz -49_98dBmU
Delta: 2.75HMHz 56.51dB

nLEUEl,dBI‘I‘IU

5354 Frequency, HAZ 542

Max
2.Marker2 < »

Stop | List [Max Hold on| Save

| OFDM - PLC channel |

L | FWD spectrum
Mkr1: 402_ 44 MHZz —-0_.51dBmU

Mkr2: 485.600MHz -11.38 dBmU
Delta: 2_56MH=z 18.87 dB
Level ,dBmU

30
28
18 N
e -
—-18 MWMM
-28
-38
48

401 Frequency, MHz na9
Max
2.Harker2 < >
Stop [List [Max Hold off[ Save
Noise
| FUD spectrum

Mkr1: 312.99MHz -66.47 dBmU
Mkr2: 309.00MHz -74.05dBmU
Delta: 3.99HHz 7.57dB
1BLEUE1, dBmy

-28
-38
-48
-58
-68 i
_?GWM

-8@
385 Frequency, HHz 313

rCoOm
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Mkr1: 615.80MHz -28.24dBmU
Mkr2: 615.00HMHz -28.24dBmU
Delta: O.00HMHz 0.00dB
2,,Lleu.lllel.t:llllnu

wvu\/pm
611 Frequency, MHz 619
-7dBmU
< >
2_Marker?2 < >

Stop | List [Max Hold off| Save

OFDM
E | FUD spectrum
Mkri1:z H14.68HMHZ =1.12dBmU

Mkr2: B17_.00MHz -12.87 dBmU
Delta: 2. 48HMHZ 10.96dB
Level,dBmU

38
20
18 3
< IS S BUCTAY T
2
-18 =
-20
-38
-48
313 Frequency, MHz 521
Max
2_Marker2 < >
Run I List [Max Hold on| Save
cw
C FUD spectrum

Mkr1: 765.24HMHz  2.79 dBmU
Mkr2: 765.00MHz -46.84dBmU
Delta: B.24MHz 49.62dB
pgLevel, dBny

10
{}
-18
-28
-38
-48

_SEMLMLmNthmJﬁ

761 Frequency, lHHz 769

L O




QAM demodulator mode
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54

QAM demodulator mode is very simple. It is required to capture signal samples for 30 seconds.

I

0AM demodulator

LI i 0Al demodulator

Forward
path input

Select QAM Channel
and press Enter

0AH Demodulator start
Please wait...

93/639 MHz

47645 MHz

1887651 MHz

1817657 MHz

1827663 MHz
1847675 MHz
1857681 MHz
106/687 MHz

1877693 MHz

CEE

Channel: 121/777MHz
Demod Lock: Locked
Constellation: QAH-256
Interleaving:1 128 1
Level: 39dBEmU

MER: 38.75dB

BER: Z.3E-%
Uncorrected: 15

—

JaM demodulator

I Constellation graph

Channel: 1217777 HHz
MER: 38.75dB

QAH-256

Restart|Channgl |Constel.

-
-
-

I Constellation graph

Channel:
0AH-256

nqr-cor'n

1217777 MHz
MER: 38.75dB

Save
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Using the Save Trace Option

The Trace option allows you to save screens into the Quiver’s memory. The traces
then can be viewed on the Quiver screen or downloaded into the PC with help of Q-
Browser software. The Q-Browser also allows for uploading maps into the Navigator

in the meter.

Saving a Trace

To save a Trace, simply press the Save soft key then respond Yes, and press
<ENTER> to store into Quiver’s memory. When the save is complete, you will hear an

audible signal when sound enabled.

q GPD radar mode

Mrk:

1.69 s

ﬂLEUEl,dBmU FI4Ft 224m

Do you want

T L'

to save file? W

5 18 1%

28 25
Delay,ps

1.Delay scale

25ps

Gl CPD radar mode

Mrk:

510 s

BLEUEl,l:IBmU 1774Ft 541 m

5 18 15

24 25
Delay, s

2_.BPF freqg. min

8 MHz

1.Delay scale

25ps

3.BPF freq. max

16 HHz

2.BPF freq. min

8 MHz

4_Hoise suppression
L HMarkap

ar'cor'n
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Standard

d.BPF freq. max

16 HHz

4.Hoise suppression

Standard

L. Harker

Stop |Headend




hunT Q§>

Recalling a Trace

Saved Traces can be recalled and reviewed. To recall saved Traces from memory,
press Trace soft key from the Operation modes screen.

7 Operation modes

1.CPD radar PO
2_Return 3A 2.Return SA

3.Forward SA 3.Forward SA

4_Calibrator
G.Leakage detector
6.i-Scout

f.Quiver Havigator

—

Dperation|Trace (Settings|Demo Operatiofl | Trace |fettings|Demo

oo oo C

Accessing saved traces
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Then highlight required screenshot type on the list, for CPD radar select 1.CPD
radar or hit key 1 on the keypad and press <Enter> to open the records list.

On the open records list select required record with the cursor keys A and v then
press <Enter> to open the record.

q Trace: CPD radar q CPD radar mode
Mrk: L10s

-18
-28
-3a
-48 )

-5a
-68
-7a

] = 18 15 28 25

Delay,ps
1.Delay scale 25 s
2.BPF freq. min 8 MHz
3.BPF freq. max 16 MHZz
4.Hoise suppression | Standavd
5.HMarker Maxz

Page Up| |Back|PagE Downll 8.bmp

Note: While viewing a recalled trace, the Marker option is NOT active.

Clearing Traces

Once you have resolved a CPD issue, you can clear the saved traces from memory.
To delete the traces use Q-Browser and the mini USB port on the instrument. Refer
to the Q-Browser manual for the feature description.

Downloading Traces

The traces can be downloaded with the Q-Browser and the mini USB port on the
instrument. Refer to the Q-Browser manual for the feature description.
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Using CPD Radar in Headend View

To switch CPD Radar from Local to Headend the instrument must be in the CPD
radar mode first. Press the Headend soft key to activate feature that makes the meter
display on the screen the actual CPD view from the headend radar. The Local soft key
will navigate back to the local radar mode.

CPD radar mode
Mrk: LA1ps
ﬂLEUEl,dBmU 1779+Ft 542 nm

Y 18 15 28 25
Delay, s
1.Delay scale 25ps
2_BPF freqg. min 8 HHz
3.BPF freq. max 16 MHZ

4.Hoise suppression | Standard

L. Marke Max
|Headend

CPD Radar Mode, entering Headend View

il v,
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Note #1: you can see in the headend
view the CPD only for the node which
node ID was set in the Calibrator.

Note #2: the headend view is able to
show the CPD properly only for the
previously calibrated nodes.

Tip: to speed up the refresh rate of
the headend view make sure the nodes
of you interest are selected in the Scan
Scheduler with the Xcor Client. Another
option is to use the live CPD access in
the webview mode on the smartphone.

When the Quiver is in Headend view,
you will see the Node IDs cycling
sequentially on the screen as they are
scanned by the Headend Radar. The red
vertical the screen during
scanning corresponds to the CPD
response from the node you selected in

<Node ID> setting field in Calibrator

bar on

q] CPD radar mode

ﬂLEUEl,dBmU

18 28 38 48 58
Delay,ps

Scanning node # 2%

f8.08HMHz
Save

=lalsle

1.Hode ID
2.Data carrier
Local

mode (see setting Node Number). When Headend Radar receives data for that selected
node the Quiver generates an audible signal and the text “Scanning node # xxx” under
the Delay axis graph changes from blue to red. Then the vertical bar changes color
to blue when cycling through other nodes. The CPD’s time delay signal is shown
above the vertical bar on the graph. The value shown is the time distance as calculated
from the fiber node - the distance between the headend and the node is automatically

subtracted.

Headend view is useful for quickly checking if a repair was successful, or to check
end of line conditions as mentioned above in the CPD Connections section.
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Calibrator Mode

Calibrator mode is used to find the exact time distance to a device from the
headend. Quiver does this by simulating a small source of CPD that the headend
recognizes as originating from Quiver. At the headend, the calibration information is
updated into the Hunter server database, which contains information about every
device in the network. This database is exported from Hunter to the Quiver Navigator
software along with the electronic system map.

Although all devices in the network can be calibrated, we recommend only
calibrating the fiber nodes. Node calibration is necessary for proper operation in the
headend view mode and is required in order to optimize scanning time for each node.
When nodes are calibrated, the scanning rate increases. This is not so important for
low node count hubs, but for larger systems it is of benefit.
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Calibrator Connection Diagrams

Caution - You cannot put power through a device

Nodes

Node Calibration

Tast /

L T \E

Coax

g Test
Fam
L m)

f‘_":

Fued Returm

| Calibrator Mode

Cruiver

)
0D
1. ¥
"

Node Calibration
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Alternative Node Calibration

With this connection multiple calibrator signals are present due to poor return
loss of the components and signal reflections. To eliminate this problem, we
recommend using internal test ports when calibrating the fiber node.

Node Calibration

Tast

&
£ L
@ Coax Q\I -

Test

Probe

Altemative Connection - seizure screw

I

—
Fued Returm

([ calibrator Made

Cruiver

£
0P
1. YV
e

Alternate Node Calibration
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Amplifiers

Amplifier
Calibration

Combined
Return Test
(A

Coax In Coax Qut

©
!
|
|
!
!

B Jd

Altemative Forward
Connection

-
Fued Returm

| Calibrator Mode

Cruivar

ik
<] 0 [
1. 9
.

Amplifier Calibration
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Alternative Amplifier Connection

With this connection multiple calibrator signals are present due to poor return
loss of the components between the amplifiers. If this occurs, remember to use the
strongest peak as a calibrator signal when choosing signals for validating calibration
data in the database.

Amplifier
Calibration
Tast
& > d L

Coax

Test

Probe

Altemative Connection - seizure screw

I

—
Fuad Returm

([ calibrator Mode

Cruivar

A

<0 [
S A v
S

Alternate Amplifier Calibration
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Splitters, Taps

Coax In

Any Tap/Splitter
Cablibration

selZure screw connection

Tap/Splitter {terminated)

0, O O O
@ @ D @

Coax Out

Test probe
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Using Calibrator mode

To activate the Calibrator Mode, go to the Operation Modes and use the cursor
buttons to < to highlight <Calibrator> or hit 4 on the keypad then press <ENTER>.

The following appears on the screen:

[ | Operation modes

[ | ' Calibrator i

1.CPD radar

Foruward Return
2_.HTC TDR path input path input
3.5pectrum/SLH analyzer
4_0AH demodulator -
L.Leakage detector
6.Calibrator set up all

parameters and
then press START

1.0utput level
2.Data carrier
3.Hode ID

280 dBml

L _Start

Operation|Trace |Settings|3t/i]

Entering the Calibrator Mode

ar'cor'n
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Setting Up the Data Carrier Frequency

q] * Calibrator mode *

Forward Return
path input path input

Hode #23

S5et up all
parameters and
then press START

1.0utput level 25 dBmU

pata ca : 78.088 HHz
3.Hode ID 23
4_Start

In most situations this operation is done
once and will have to be repeated once the FSK
carrier frequency has changed or the Quiver is
moved to a different hub that is using same FSK
band.

The Frequency of the FSK receiver is agile in
small range and can be changed from the
Calibrator menu.

To access it open Calibrator item from the
Operation Modes screen:

2.Data carrier

Highlight Data carrier menu item and press <Enter> to open the frequency

adjustment dialog box:

In the open window press the Clear all soft button to remove existing setting.
Then type the desired frequency digit by digit using the numerical keypad. Should
you make an error, you will have to clear all the digits with the Clear all soft button
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and retype the frequency. Once the frequency is input is correct, press OK soft
button to store new data.

Ll CPD radar mode

ﬂLEUEl’ dBml

| GPD radar mode

-18
BLeuel,dBml.l —og
-38
-48
-5
-68
-7

a 18 28 30 4A ca
Delay, s

Scanning node #12

i@ 28 38 48 5@ Uslutils iy

Delay, s

Scanning node # 8

1. Node 1D 23 |

2.Data carrier 8.0 MHz
Local Save

Then to change the node ID use Clear all first then type in the node ID using the
numerical keypad and confirm selection by pressing <Enter>.
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Selecting the Signal Output Level

If you have just set the Node ID, use the A to highlight Output Level menu item
and press <Enter>. The Output level adjustment dialog box will open:

d f Calibrator mode *

Forward Return
path input path input
.
- then press START
Set up all 1.0utput level

parameters and
then press START

ancel

IElear all
1.0utput level 25 dBml N —

2.Data carrier 78.080 MHz
3.Hode ID 23

Changing the Output Signal Level

In the open window press the Clear all soft button to remove existing setting.
Then type the desired output level value digit by digit using the numerical keypad.
Should you make an error, you will have to clear all the digits with the Clear all soft
button and retype value again. Once the data input is correct, press OK soft button
to store new Output level. Start by setting the output signal at a low level for example
5 dBmV.

Calibrating a Fiber Node

Before you can calibrate a node, you must make sure that you have set up the
Data Carrier, Set the Node ID, and Set the Output Signal Level. See the Start-Up
section of this manual before continuing the node calibration process.

Note: You will need to change Node ID and Output Level at each calibration site.
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Turning Calibrator Output Signal ON and OFF

Once you have set the parameters required for node calibration (Data Carrier,
Node Number, and Output Signal Level) you will switch the output signal On so that
the Quiver can send its simulated CPD signal to the headend radar. To switch the
output signal to On, use the v to highlight menu item Start or hit 4 on the numerical
keypad then press <ENTER>.

Use the left most soft key to answer Yes and {0 * Calibrator mode *
press <ENTER>. Always make sure you are at Forwvard Return
the fiber node. At this point, the Quiver uses all path input path input
the parameters you have <Enter>ed (Data
Carrier, Node Number, Output Signal Level) in Are you at the
the Calibration process. Using the Data Carrier, fiber node?
the Quiver sends a signal to the headend radar
and waits for a response.

1.0utput level 20 dBmU
2.Data carrier f8.80HHZz

3.Hode ID 23

During scanning, while waiting for
confirmation from the headend, you will see the
screen below:

| * Calibrator mode *

Forward Return
path input path input

Hode #23

Forward signal
0K

ATTEHTIOHN!
Scanning Hode #8
Please wait

1.0utput lewvel 20 dBmU
2.Data carrier f8.88HMHz
23
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Node Scanning Message

However, if the Data Carrier frequency was set
incorrectly, or if the forward signal connection is bad, or if
the forward signal level is too low (less than -5dBmV) the
following error message appears on the screen:

Data Carrier

If you receive this error message, first check the connection and then check the
Data Carrier, then switch the output signal on to try calibration again. Repeat this
process until you the forward signal ok message.

When the Headend Radar successfully receives the calibration signal the Quiver
receives the confirmation signal and displays the following successful node
calibration message:

In this case no further action is required. [Tm Calibrator mode
The data is automatically validated in the * *

Hunter database. Foruward Return

path input path input

1.0utput lewvel 20 dBmU
2.Data carrier F8.80 MHz

3.Hode ID 23
4. 5tart
| | |
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Forward Return
path input path output
However, if the Headend Radar scans the Please, increase
fiber node but does not receive the node’s Output Level
. . . . and/or
calibration signal, the following error message check Return Path
below appears on the screen: cable connection

TR Calibrator (HAUEGETIE]S

Output Signal 0ff
Output Level 28 dBmU
Hode # a1

Dpata Carrier 893.80 MHz

Calibration Error Message

In this situation, first check the connection. If the connection is secure, increase
the output signal level in 5dBmV steps until the system shows calibration
confirmation screen. Remember to confirm each signal level change with <ENTER>
button.

Calibrating a Device Other Than the Fiber Node

You can connect the Quiver to any device in the network and use Calibrator mode
to calibrate the device. Typically, you don’t need to calibrate every device, but if there
is @ major inaccuracy in distance you may want to calibrate to correct this error. Even
with significant map inaccuracies, the Quiver will be able to located sources of CPD,
the process just might take a little longer. It is not recommended that any devices
other than Fiber Nodes be calibrated.

Calibrating a non-Fiber Node device in the network begins the same way as if you

were calibrating a Fiber Node - first make sure that the Data Carrier, Node Number,
and Output Signal are set properly before you switch the Output Signal On.

ar-cor'n
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When you see the following screen, you must choose No because you are not at

the fiber node.

| * Calibrator mode f

Return
path input

Forward
path input

Are you at the
fiber node?

1.0utput level
2.Dbata carrier
3.Hode ID

28dBml
78.088MHz
23

At this point, the Quiver sends a
small simulated CPD signal to the
headend radar. As with fiber node
calibration, an error screen will appear
if the signal is not received by the
headend radar, or if the output signal
is too low. Refer to the node
calibration section above for more
information about the possible error
screens.

After the Quiver
calibration signal from the headend
radar, the next step is to update this
calibration information into the device
database at the headend server. This
is achieved through the calibration
confirmation process using the Xcor

level

receives a

el

Admin program.

The message indicating that the calibration
signal was properly received at the headend
appears as follows for non-Fiber Node devices:

Note: You will need to record the device ID
of the calibrated device on a piece of paper. The
Quiver automatically stores the Calibration
Time Stamp information, which must be
compared with the time stamps recorded
during calibration, which are stored in the
Calibrator database and are accessible by the
Client. Both the device ID and time stamp will
be needed for the calibration confirmation
process.
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Return
path input

Forward
path input

CALIBRATION
SIGHAL RECORDED!

ATTEHTIODH!
Calibration needs to be
confirmed at headend to
update deuvice database!

1.0utput level 28 dBml

2.Data carrier fF8.08HMHz

3.Mode ID 23
4_Start
| |
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Calibrator time stamps can be downloaded over the USB using the Q-Browser
program.

The saved Calibrator time stamp for calibrating the fiber node will look like the
screen below on the left. And the saved time stamp for a non-fiber node device will
look like the screen below on the right.

I | * Calibrator mode * T * Calibrator mode *
Forward Return Forward Return
path input path input path input path input

ATTENTIDH!
Calibration needs to bhe

confirmed at headend to

update deuvice database!

1.0utput lewvel 20 dBmU 1. 0utput level 28 dBEmV
2.Data carrier 78_88 MHz 2.Data carrier fF8.080MHZz

3.Hode ID 23 3.Hode ID 23
L. 5tart L. 5tart

Calibrator time stamps can be cleared using the Q-Browser program and USB
connection.
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Leakage Detector

The Quiver is equipped with the wide band analog leakage detector. The leakage
detection is possible at any analog CW or TV VC signal.

The most easy and effective way for finding the leakage sources is to use
frequency range around 650 -750MHz. The antenna can be a simple piece of the
coax cable with exposed required length of the center conductor, or a loop dipole
can be purchased from Arcom.

To activate the leakage detector, attach the antenna to the left hand side input
and select menu item five by highlighting it with the vertical cursor keys or push a

number on the numerical keypad.

Then press <Enter> and the following screen will appear:

| Operation modes d 7 Leakage detector mode
1.CGPD radar *
2.Return 5A Antenna

J3.Forward 3A
4 _Calibrator

5.Leakage detector

6.i-5cout

Check connection and then
press EHTER to activate
Leakage detector mode

7.Quiver Havigator

ﬂperatiun|TracE|Settin95|Demu | | |

After checking the connections press <Enter> again. The detector will start
working.

The next step is to select required channel frequency that will be used for

detection. First select value input method between channel or direct frequency input.
This is realized with the <Freq.> soft key. That key toggles between the <Freq.> and

ar'cor'n
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<Chan.>. Then press 1 on the numerical keypad. This action will open the frequency
submenu.

g7 Leakage detector mode [T Leakage detector mode
Mrk: 78.4pU0/m Hrk: 998 pu/m
Level, dBnU/m B Hz ) "

18 Level,dBmU/m GHz
b

188/697. 250 HHz
189/783. 250 HHz
118/789. 258 HHz
111/715. 258 HHz
*”fhwﬁ¢ﬂfwyj H“““wwﬁwi 112/721. 250 lHz

— 5 15 50 113/727. 258 HHz
Freq, kHz 114/733. 250 HHz
115/739. 250 HHz
116/745. 250 HHz
1.Channel 1177751250 MHz=

Leakage detected

UBI confirmed UBI conf

In the appearing channel list select the
working channel and press <Enter> to
confirm the new value.

=78 fued i
-28 -18 a 18 28
Freq,kHz

Leakage detected
UBI confirmed

When the direct frequency input mode
is used the submenu will open a field for
where the required frequency can be input
using the numerical keypad:

After entering the frequency, press |ommss® @@@

<OK> soft button to confirm the new values. If a mistake in the Input is made, use
<Clear all> soft key to clear the wrong value and retype the correct value.

-:_Ency|ﬁ?ﬂ_
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When changing frequencies, remember that the antenna length needs to be
matching the ¥4 wave length but doesn’t need to be matched precisely when the user
needs temporarily to verify signal presence at roughly the desired frequency.

The leak is detected as the analog carrier frequency with associated VBI pulses
harmonics that define the analog channel. The entered frequency doesn’t need to be
exact and depends on the accuracy of the actual modulator at the headend. The
frequency span that is used for scanning for the signal is adjustable via the General
setting.

Max Hold leak level

This function helps in resolving the final location of the leak. The user can see on
the screen what was the max level of the detected signal and return to the antenna
position to judge about the source location.

Turn on the Max Hold by pressing the <Max Hold> soft key:

q Leakage detector mode
Mrk: 883 puim
Level,dBml/m BHz

L

—gp| Threshold line

q Leakage detector mode
Mrk: 695 pusm
Level,dBmU/m AHz

Max Hold

it Vg

-28 -18 a
Leakage detected
UBI confirmed

-18 a 18 28
Freq,kHz

Leakage detected
UBI confirmed

1.Frequency | 670.0000HMHz
Stop (Chan. |Max Hold off|Save

AOGH H

oy H
[Hax Ho1d_on JSave

—

Stop | Chan.

Once the leaking signal reaches the detection threshold that is reflected on the
screen by the dotted red horizontal line and the VBI pulses are identified (only for
analog TV carriers) the sound will sound (if enabled in the Settings/General settings).
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The green caption “Leakage detected - VBI confirmed” will display once the leak
is fully identified. The leak level is shown on the spectrum screen and the vertical

blue indicator bar.

The marker is automatically set atop of the carrier peak and the level value is

displayed in the upper right corner of the screen.

Saving and recalling the leakage trace

To save a leakage trace, use the <Save> soft key. Next, press the <Yes> soft key
to confirm selection and the screenshot will be saved into the memory. The traces

are available for downloading using the USB port and the Q-Browser software.

RTN Simple Sweep Generator

RTN Sweep (SSG - Simple Sweep Generator)
is used to generate 64-point Return Path
sweep signals from 5-90 MHz in any
desired configuration and level. A software
application running the Arcom CPD/Sweep
Core is integrated within any PNM platform,
and then using standard MIBs that are part
of the RPHY specification the core requests
FFT return data from the CCAP Core for the
desired Remote PHY Node. Upon request
from the wuser with a Smart Phone
connecting to the Arcom Core, FFT date
from the node is captured, processed by
the core, and forwarded to the technician’s
smart phone where sweep result is viewed
instantaneously. The Quiver-XT also
features a receiver that allows the
technician to see local swept responses.
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Sweep Profiles

The Quiver -XT SSG feature allows the operator (g g @ o ——
to select two types of sweep profiles: Fixed and manual. ‘ t

A manual sweep profile gives the technician sixteen
fully configurable frequency points that can set as
required. 64-point Fixed sweep profiles can be installed
through the Q-browser program revision 5.0.0.11 and
above and selected by the user as required.

Sweep Tx Sweep Rx

Select sweep mode:

Fixed sweep profiles

| Manual sweep profile |

l | Back '

Manual sweep profile

Manual sweep profile offers an on-site &= RTN sueep
. PP Mkr1: 7.00 MHz 8.76dBmV
configurable sweep pattern that can be MKkr2: 55.88HMHz 9.48 dBmU
Delta: 48.80MHz -B.64dB
Level,dBmU SWEEPIHNG

changed at any time. Output level, sweep time
and markers are also configurable.

7X Level : Select this option to change
the output from +10 to +35 dBmV

Sweep freqgs : Select this menu option to
adjust 16 frequency points between 5 and 90
MHz.

2
r -

Sweep time. Allows you to adjust the

Frequency,liHz
sweep time from 5mS to 10 mS. 17X level 9 %Ilﬂdﬂ
Markers: allows the technician to use N3 Ris L F1...F16
two 1 or 2 markers. Markers can be set to [S-3%eep time 18 ms
_ _ h.Markerd Max
Maximum peak, manual adjustment (<>), or §5.Marker?2 < >
off.
ar-cor T
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Fixed sweep profile

Fixed sweep profile allows for multiple sweep
profiles to be pre-stored in the Quiver-XT. A
stored profile can be selected from menu option
2. The illustration on the right shows that profile
#1, out of two profiles present (#1 (2)) has been
selected. Each profile consists of 64 frequency
points between 5MHz and 90 MHz.

TX Level : Select this option to change the
output from +10 to +35 dBmV

Sweep freqs : Select this menu option to
adjust 16 frequency points between 5 and 90
MHz.

Sweep time: Allows you to adjust the sweep
time from 5mS to 10 mS.

Markers : allows the technician to use two 1
or 2 markers. Markers can be set to Maximum peak,
manual adjustment (<>), or off.

Creating a fixed sweep profile.

A fixed sweep profile is simply a formatted
text file transferred into the Quiver using the Q-
Browser program.

The file format is as follows:

Line 1, File Title Lines 2 - 65, Point#, :, space,
frequency point (MHz) including one decimal (100
kHz).

Profile filenames must be in the format
Profile#.txt. Where # is a sequential file number.
Duplicate numbers will
notification.

be overwritten without
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Transferring a fixed sweep profile using Q-browser.

Transferring a fixed sweep profile is easy using Q-browser rev 5.0.0.11 and
above. Profiles can be overwritten but cannot be deleted. The instructions to follow
explain how to transfer a profile into the Quiver XT:

1. Turn the Quiver-XT power on and wait for the main menu to appear. Then
connect the Quiver XT by USB to your PC.

2. Launch the Q-browser program and click “Update profile”. Click “Ok” when
asked to confirm. Navigate to the folder that contains the profile(s), click OK, and
then OK to confirm the folder being transferred. The Progress bar will quickly display
the transfer and clear.

3. Once the progress bar is clear the transfer is complete. Close Q-browser
and disconnect the USB cable from the Quiver.

Note. Quiver buttons are disabled if Q-browser is running. Disconnecting the

USBV cable without closing Q-browser first will disable key function until the power
is cycled.

Quiver Navigator App

The Quiver Navigator App is a useful tool when paired with the Quiver-XT.
Using a tablet or smartphone the user will be able to see real time and actual levels
marked on a map of the CATV infrastructure.

The Quiver Navigator App can be found on i-Tunes, or Google Play. System
maps will need to be configured and placed on the Arcom FTP server prior to use.
Discuss placing maps on the Arcom FTP server with your Arcom Digital
representative.
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Loading maps into your Quiver Navigator App

Download and install your Quiver Navigator App from i-Tunes or Google Play.
Once installed, click on the Quiver Navigator icon to launch the application.

After launch the app will leave you with a global view. Click the Navigation
Arrow to show your global position.

Mavigaticn
Arrow

r Delay, s afna: | 25 - Search g}

4 ==

Next click “MAPS” in the upper right corner of the app to open the map download and
installation screen.
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Enter your FTP server credentials and click connect. Now use the box below the
CONNECT button to navigate to the desired hub maps and click the DOWNLOAD
button.

Your Arcom Digital representative can help with your login credentials and the
location of your maps.

MAPS

AlL-Montgomery

Directory listing successful

« QuiverNaviga-
torMaps CELETE

Directory listing successful

DOWHLOAD

v Arcom.HUB

Download files : 43% /From Arcom/Private/AppleTesting/

S Arcom.HUB

Download completed

ar-com
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Once the maps have been downloaded click “Back” to return to the map view.

Now click on the device your Quiver is connected to. A Quiver icon will appear:

.. ] 93Q " a0 0 9:44
Hub ID : Arcom Node ID : MIMNREQOS Device ID: DC0010 Maps
QR ‘-‘,z Delay, ps Enter delay +/-,ns: 25 - Search @ n O
| ArGom Labs
g

) .Van Derhoof
~¥-Rgofing-Ca., Inc

ook f o

QR Codes

Electronic maps and the Quiver Navigator application make it easy to locate
faults detected with the use of the Passive CPD, and NTC TDR modes. The Quiver
Navigator application provides pin-point locations of devices on a map based on time
based measurements. Using logistical troubleshooting techniques, the Quiver can
easily be used to locate dominant faults. However, in some cases where multiple
passive devices, and even multiple faults exist, fault location can get complicated.

In the case of the NTC TDR, multiple peaks of reflected signals from multiple
passive devices can make it difficult to select an actual fault between the user and
the next amp. The NTC-TDR will always show the correct Return Loss for the first
passive device. But to accurately determine the return loss of devices beyond the first
passive, the level of all the peaks beyond the first passive should be recalculated
based on the losses in all devices from the TDR to the distant point of reflection.

For example, if the reflected signal of 23 dB comes from a device installed

after two splitters (with round trip losses of 7 dB in each) then the actual return loss
of that device after recalculation will be 23dB - (2 X 7dB) = 9 dB.
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In other words, to correctly interpret the actual return loss of the distant
device, the NTC TDR response must provide:

1. The identification of each peak with possible devices on a map by using time delay,
and;

2. Recalculation of each device RL based on level of peak and the roundtrip losses by
devices in the path of the probing signal.

Only after that it will be possible for the user in the field to select a distant peak with
bad return loss, which is not an easy task. To solve this problem, a QR code feature
is built into the Quiver XT NTC TDR and CPD radar modes. The QR code is read by
the mobile device running the Quiver Navigator application, which uses the
information embedded in the QR code to recalculate and place delay and level
information on a map for the user.

The QR Code function can be activated by pressing “0” on the Passive CPD and NTC
TDR screens.

L | HTC TDR
u{ g 6.9dB 1.B41ps

RL,dB 751 Ft
8 3

Press the “0" 20 1 2 31;

key to view the ) Rﬂ de- 1 <B2> |)31 n
QR code for this Ui BOAEB (DRSS elay,us

1_UOP 83%
sereen 2_.Cable RG 6
3.Mode Continuous
Max
. T8 Level 5 dB
6.Smart RL scale | OFF
Stop |Huld un|Scale 1p,5| Save Back
ar- cOoOmMm
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Using the QR Code with the Mobile Quiver Navigator App.

The mobile Quiver Navigator App has been updated to utilize a QR code that
contains the details of CPD or Return Loss faults. The Quiver XT includes Passive test
CPD and NTC TDR responses you can use to test this feature. To access the test
feature use the soft keys and buttons to navigate to “SETTING” and then “4.QR code
test”.

Now you are presented with two test options. “NTC TDR” will be illustrated in
this example:

{7 Settings — OR code test

1.Passive CPD radar

2. Measurement

3d.Calibration
4.0R code test

Passive CPD radar test response NTC TDR test response
{0 Passive CPD radar 1 HTC TDR
Hikr: 2.461ps Mkr: 19.0dE 1.841ps
BLEUE].,I!BITIU 325m BHL,I:IB 243 m
-18
-28
-3a| §
-48
-58
-68
-78
a 5 18 15 28 25 oR gude: p.:‘ess <Elz> Dglay.usu
OR code: press <8> Delay,ps 1.U0P 88%
1.Delay scale 255 2 Cable oup
2.BPF fregq.min 11 HHz 3.Mode Continuous
3.BPF_freq. nax 16 1z wiarier  NTR—
4.Moise suppression | Standard E.T% Level 8 dB
Fm# Max 6.Smart RL scale | DFF
Stop Z00R Save Stop |H|11|:I un|Scale 1|.|.s| Save
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To use the QR code, launch the Quiver Navigator App, set the map to your location,
and click the device on the map that you are connected to. A Quiver icon will appear
at the device indicating your simulated connection. /f you receive a message stating
more than one devices were
selected then you can either
select the desired device
from the pulldown list, or
zoom in closer to your QR Button
actual map location and try
on the device: Activate the
QR reader function by
clicking the “QR” button in
upper left corner of the
application screen, then
place the QR code within
the focal grid. You will feel
a vibration and the screen
will return to the map
screen with additional delay
details and flags after the
QR code has been read.
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Clicking the TDR button at the upper left corner will immediately reveal the
table of corrected device Return Loss values:

# Time delay, ps RX Level, dB Device ID RL,dB

18.9 cable 16.9
22.7 cable 14,7

tolerance: 25 ns CLOSE TABLE

To select the performance of specific
device flags, pull down the delay list at the
top center of the screen, select the device
or delay you’re interested in reviewing and
press SEARCH. Now only the device you
selected will be displayed.
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Click the TDR button and a table appears showing the locations with the worst
Return Loss measurements:

LI HTGC TDR
MKy : 6.9dB 1.841 s
RL,dB T I51ft

a .!./'

18

28
38
4a
ca
60"
7ol
1 2 (3}
{] 1 =2
(JR code: press <8 De
1.UDF 83% (M, Time delay,ys  RX Level,dB  Device D AL, d8
2.Cable RG & 132 256 TPOD1S 156
3.Hode Continuous 1847 18.9 SPO00S 108
Max ("5 2n2 27 cable 12.7
5.TX Level 5 dB R
6.5mart RL scale OFf
Stop |Huld un|Scale 1p.5| Save

Colored
coded flag
shows

recalculated
Return Loss

The markers on the app map now display the peak quiver response, the
recalculated Return Loss Value, the Return Loss Quality indicated by color, and the
type of fault: Device or cable.

- = Good Return Loss > 17 dB ?
: [ o0

Yellow = Moderate Return Loss 17 dB < RL >10 dB 1) i3
- = Poor Return Loss < 10 dB l’,:: s | [i7e
D>
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The application also allows the user to select and place specific TDR response
peak numbers for a closer, more detailed look.
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Changing the Quiver-XT Battery Pack A

The following steps will guide through changing the Quiver Battery Pack once
received from Arcom.
1. Remove the Quiver from the protective rubber boot and remove the six Philips
screws from the back
2. Remove the two Philips screws from the bracket securing the battery pack.
3. Unplug and remove the old battery pack.

4. Reinstall the new battery pack, battery bracket, and back cover.

Remove Battery
Bracket Screws

ar-com
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Changing the Q-AMP Battery A

The following steps will guide through changing the Q-AMP Battery. Any 9V
Alkaline battery can be used.
1. Remove the two Philips head screws from the connector end of the Q-AMP and
slide the circuit board out of the chassis.

2. Remove the old battery and reinstall a new one.

Second
Slot From
Bottom

Velcro on Bottom
S S g T

ar-com
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Quiver-XT-UB Specifications

Physical
Dimensions = 2.020in X 9.423in X 5.250in (5.136cm x 23.93cm x 13.33cm)
Weight = 2.25 Lb. (1.0 kg)

Environmental

Operating Temperature -15°C to +60C
Operating Humidity O to 95 RH

Interfaces

DC INPUT Power Jack 2.5mm
USB mini Type B 5pins

RF “FWD” port “F’-Type Male
RF “Return” port “F’-Type Male

Operating Specifications

NOTE: ALL SPECIFICATION MIGHT CHANGE

Electrical

Current draw: 1.15A

DC INPUT

Charger Voltage = 12VDC+ /- 20%, 3.3A Max
Battery = 3.7 VDC, 10.4AH

Charge time: 3 hrs.

Run time: 4 hrs.

Spectrum Analyzer
FWD Port: 57MHz - 1GHz
ResBW: 6 MHz (SLM mode); 30 kHz (spectrum mode)
Input levels: Max: 30dBmV, Min: -50dBmV
RTN Port: 2MHz - 100MHz
ResBW: 100 kHz
Input levels: Max: +20dBmV, Min: -65dBmV
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TDR Mode

Return Port TX chirp probe signal: 5MHz - 45MHz

RF Output levels: -10dBmV to +10 dBmV (+ 3.5dBmV)

Max cable length: 1865ft

Cable distance accuracy: 2 feet

Coaxial cable Settings: RG11, RG6, 440, 500, 540, 625, 650, 750, 875, 1000, 1125

CPD Passive radar mode

CPD echo signal bandwidth: 8-16MHz standard resolution, 6 - 42/100 MHz - high
resolution (zoom)

FWD input signal level: -10...+25dBmV

CPD Active radar mode

Forward Port Output: TX chirp probe signal: 150 - 250 MHz
RX CPD echo signal bandwidth: 5 - 100 MHz

RF output level: +30 dBmV to +50 dBmV (= 3.5dBmV)
Bandwidth of FFT spectrum analyzer: +/- 20 kHz

Leakage Detector

Tuner frequency step: 1 kHz

ResBW: 20 Hz

Sensitivity: -150dBm

RTN Simple Sweep Generator

Sweep TX OQutput: +10 dBmV to +35 dBmV +1.5 dB, 1 dB steps

Fixed Sweep: Up to 64 frequency steps from 5 MHz to 90 MHz in 100 kHz
increments. Default Profile #0, which cannot be deleted is 5 MHz to 90 MHz in 1.5
MHz steps.

Manual Sweep: 16 frequency steps from 5 MHz to 90 MHz / 100 kHz increments
Sweep Time: 5 ms. to 10 ms.

Q-AMP 5/40 and Q-AMP-5/70 MHz Specifications

Physical
Dimensions = 2.750in X 4.125in X 1.125in (6.985cm x 10.478cm x 2.858cm)
Weight = 0.50 Ib. (0.226 kg)

Environmental

il v,
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Operating Temperature -15°C to +60C
Operating Humidity O to 95 RH

Interfaces

Momentary Push Button Switch

RF IN port, 75 Ohm “F’-Type Male
RF OUT port, 75 Ohm “F’-Type Male

Operating Specifications

Voltage = 9 Vdc (9V, internal, replaceable, non-rechargeable, alkaline type battery)
Current draw = 0.013 mA

RF Gain, 20 dB / 30 dB Selectable

Frequency Range:

Q-AMP-5/40 = 5 MHz to 40 MHz.

Q-AMP-5/70 = 5 MHz to 70 MHz.

Maximum RF Input = +20 dBmV
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