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1.0 General Information

This user manual is suitable for novice, intermediate, and experienced users and is intended to help use the features and
capabilities of VeEX products successfully. It is assumed that the user has basic computer experience and skills, and is familiar
with telecommunication and other concepts related to VeEX product usage, terminology, and safety.

Every effort was made to ensure that the information contained in this user manual is accurate. Information is subject to change
without notice and we accept no responsibility for any errors or omissions. In case of discrepancy, the web version takes
precedence over any printed literature. The content in this manual may vary from the software version installed in the unit. For
condition of use and permission to use these materials for publication in other than the English language, contact VeEX; Inc.

© Copyright VeEX, Inc. All rights reserved. VeEX, Sunrise Telecom, Digital Lightwave, Air Expert, CalLan, FaultScout, Fiberizer,
MPA, MTT, RXT, VeGrade, VeriPHY, and VeSion, among others, are trademarks or registered trademarks of VeEX, Inc. and/or its
affiliates in the USA and other countries. All trademarks or registered trademarks are the property of their respective companies. No
part of this document may be reproduced or transmitted electronically or otherwise without written permission from VeEX, Inc.

This manual describes software and/or a device that uses software either developed by VeEX Inc. or licensed by VeEX, Inc. from
third parties. The software is confidential and proprietary of VeEX, Inc. The software is protected by copyright and contains trade
secrets of VeEX, Inc. or VeEX's licensors. The purchaser of this device and/or software, downloaded or embedded, agrees that it
has received a license solely to use the software as embedded in the device and/or provided by VeEX Inc., and to use it solely as
intended and described in this manual. The purchaser is prohibited from copying, reverse engineering, decompiling, or
disassembling the software.

Go back to top Go back to TOC

1.1 Customer Support

For more technical resources, visit www.veexinc.com.

For assistance or questions related to the use of this product, call or e-mail our customer care department for customer support.
Before contacting our customer care department, have the product model, serial number, and software version ready. Please locate
the serial number on the back of the chassis. Please provide this number when contacting VeEX, Inc. customer care.

Support hours may vary depending on the product.

Product Technical Support

Support is generally available 8:00 AM to 8:00 PM, Eastern Standard Time, Monday to Friday.
Phone: +1 510 651 0500

E-mail: customercare@veexinc.com
MPA Product Technical Support

Support is generally available 8:30 AM to 5:30 PM, Eastern Standard Time, Monday to Friday.
Phone: +1 877 929 4357
International: +1 727 475 1206

E-mail: serviceandsupport@veexinc.com
Go back to top Go back to TOC

1.2 Warranty

For warranty information on VeEX products, go to https://www.veexinc.com/Support/Warranty.
To activate the warranty, please register your product at https://www.veexinc.com/Support/ProductRegistration.

Go back to top Go back to TOC

CX380C User Manual RevA0O Page 6 of 105


http://www.veexinc.com/
mailto:customercaree@veexinc.com
mailto:serviceandsupport@veexinc.com
https://www.veexinc.com/Support/Warranty
https://www.veexinc.com/Support/ProductRegistration

1.3 Patent Information

VeEX product hardware and software may be protected by one or more patents on file with the United States Patent Office.

Go back to top Go back to TOC

1.4 Documentation Conventions

Icons used in this manual:

-

Marks a helpful tip (action or method), which can save time and improve
usability of the product.

i

Provides important information needed to use this product and avoid
missteps.

Cautions against and action or inactivity, which can hinder productivity.

A

Strongly warns against a condition, an action, or inactivity which can lead
to a health hazard, injury, equipment damage, data loss, and/or financial
losses.

O

Stop and read before continuing.

Go back to top Go back to TOC
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2.0 Safety Information

A CAUTION

VEEX INCORPORATED

PLEASE OBSERVE ALL
SAFETY MARKINGS AND
INSTRUCTIONS,

F M DOUBT, CONTACT
VEEX CUSTOMER SERVICE

Safety precautions should be observed during all phases of operation of this instrument. The instrument has been designed to
ensure safe operation; however, please observe all safety markings and instructions. Do not operate the instrument in the presence
of flammable gases or fumes or any other combustible environment. VeEX Inc. assumes no liability for the customer's failure to
comply with safety precautions and requirements.

Lithium-ion Battery Precautions

Lithium-ion (Li-ion) battery packs are compact and offer high capacity and autonomy, which make them ideal for demanding
applications, like providing long lasting power to portable test equipment. For safety reasons, due to their high energy concentration,
these batteries packs and products containing them must be used, charged, handled, and stored properly, according to the
manufacturer’'s recommendations.

Li-ion battery packs contain individual Li-ion cells as well as battery monitoring and protection circuitry, sealed in its plastic container
that shall not be disassembled or serviced.

The test set unit's battery pack is also fitted with a safety connector to prevent accidental short circuits and reverse polarity.

Always charge the unit's battery pack inside the test platform battery bay using the AC/DC adapter supplied by VeEX.

Do not charge or use the battery pack if any mechanical damage is suspected (shock, impact, puncture, crack, etc).

Do not continue charging the battery if it does not recharge within the expected charging time

Storage: For long term storage, the battery pack should be stored at 20°C/68°F (room temperature), charged to about 30 to

50% of its capacity. Spare battery packs should be charged and used at least once a year to prevent over-discharge (rotate

them regularly).

e Itis recommended to charge and use battery packs at least every three months. Battery packs shall not go without recharging
(reconditioning) for more than six months.

o After extended storage, battery packs may reach a deep discharge state or enter into sleep mode. For safety reasons, Li-ion
batteries in deep discharge state may limit the initial charging current (pre-recharge) before starting their regular fast charging
cycle. The pre-charging state may take several hours.

e Air transportation of Li-ion batteries is regulated by United Nations' International Air Transportation Association (IATA)

Dangerous Goods Regulations and by country-specific regulations. Please check local regulations and with common carriers

before shipping Li-ion battery packs or products containing relatively large Li-ion battery packs.

Electrical Connectors

Telephone lines may carry dangerous voltages. Always connect the electrical test ports to known test interfaces which carry low
level signals.

Go back to top Go back to TOC
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3.0 Introduction to CX380C

The VeEX® CX380c is a powerful CATV Maintenance test set featuring Forward and Return Path Sweep, DOCSIS 3.1 OFDM
Analysis, Spectrum Analysis, Advanced QAM, and VeTest speedtest capabilities. For the most recent product specifications, see the
product page on www.veexinc.com.
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3.1 Key Features

e Full compatibility with CaLan 3010H+ Sweep System for Forward Path to 1.8 GHz and optional Return Path to 204 MHz
e Comprehensive SLM measurements (VeCheck Full Band Scan, Tilt, and Single Channel)

Advanced Digital Measurements (MER, BER, Equalizer, HUM, Center Frequency Error, Symbol Rate Error, Frequency
Response, Group Delay)

DOCSIS 3.1 Cable Modem with OFDM Analysis

FCC POP including Digital POP (optional)

V-Test Throughput tests for both RF and Layer 4+ interfaces

V-Perf Layer 4+ TCP Test (optional)

Physical layer cable testing with TDR or DMM (optional)

Optical Power Meter (optional)

Go back to top Go back to TOC
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4.0 Basic Operations

Power ON the unit by pressing the Power key 0 on the keypad. Power OFF the unit by pressing the Power key 0 for at least 2
seconds. If the unit does not respond, force the unit to power down by holding the Power key down for more than 10 seconds.

4.1 Platform Overview

Ethernet . OPM
10/100T optical _test port
RJ45 port AUX RF- (optional)
test port input TDR port

USB 2.0
port

| l (optional)
ii DMM port
; I (optional)

= Sl Single Ol Spectrum
Channel Analysis
W system Installation

s 0o g
ol oo z — DC power
Loc: onl inPUt

I I Navigation

7” Color Li-lon Quick Control
Touch Battery Keys
Screen

Go back to top Go back to TOC

4.2 Keypad

The keypad comprises the following keys:

Power: Press for 3-5 seconds to power
the test set ON or OFF (prevents
accidental ON/OFF). FORCE OFF by
pressing more than 10 seconds.

Save Test Results: Saves the current
Test Results or snapshot in autonamed
file with time stamp. See File

Management.

Clear History: Resets blinking LED
reminders of past Errors or Alarms. Test
results are not affected. (not used in

e Escape: Application

o Home: Returns to the Main Menu.

e Cursor Keys: Application dependent.
Offers alternative Navigation to touch
screen (e.g. while wearing gloves in
cold weather). Moves the cursor in any
of the four supported directions (left,
right, up, down).

e Enter: Application dependent. Enter
menus/functions.

dependent.

OTDR). Returns to previous screen/function.

Help: Accesses the User Manual.

Lock/Unlock Touch Screen: Can also
be programmed to capture screen shots
(>Utilities>Settings>Global>Save
Settings).

CX380C User Manual RevA0O
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Power Save/Sleep Mode

O Save the unit's battery power by turning on "Sleep Mode" when needed. From the Home/Main Menu Screen, press the
n key for 3 seconds. Press the key again for 3 seconds to restore normal operation.
Battery Status: Check the battery status by pressing the key for 1 second.

Outdoor Visibility

w To change the screen to "High Contrast" mode and make it easier to see when outdoors, press the ﬂ key for 3
seconds. Press the key again for 3 seconds to switch back to "Standard Mode". The color scheme can also be changed by
going to >Utilities>Settings>Global>General Settings.

F
Information

raturn to main menul

Press 'YES' to continue, 'NO" to cancal.

Switch Ul Contrast for Visibility
Go back to top Go back to TOC
4.3 Touch Screen Display

The LCD supports touch screen operation. To operate the touch screen, use the stylus located in the top cover to navigate the
menus and tabs. The unit can also be used in non-touch screen mode (i.e., using the Arrow, Enter, and Escape keys on the
keypad to navigate). The location of the cursor on the screen is indicated by a focus state. The focus state varies depending on the
function or section of the test set.

0 Touch Screen Navigation
The unit is equipped with a state of art, full color, LCD TFT touch screen. When used properly, the screen is designed to
give years of reliable and precise operation. Always use the stylus supplied with the unit to operate the touch screen.
Observe the following precautions to avoid damaging the screen and voiding the warranty:

e Never use excessive pressure on the touch screen as this may damage its functionality.
e Never use any sharp object such as a pen, screwdriver, or similar item.
e Clean the surface of the touch screen using a soft cloth and mild detergent only. Do not use alcohol.

Go back to top Go back to TOC
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4.4 Battery

The CX380C chassis is equipped with an intelligent Li-ion rechargeable battery pack, which is located in the rear of the unit. The

battery will be partially charged upon delivery, so it is recommended to fully charge the battery before use. Please charge the battery
at room temperature to preserve its life and to obtain maximum charge. The battery is charged during operation, provided the unit is
connected to the AC Mains using the supplied AC adaptor. Removing the battery while the unit is powered on is not recommended -

this may result in damage. Remove the rubber cover on the left side to connect the AC Main adaptor to the unit.

Compartment for
Field Replaceable
Li-lon Battery Pack

Go back to top Go back to TOC

4.5 Connectors and Panels

4.5.1 Test Ports

To access the test connectors, open the top cover.

. TDR port
RF input port (optional)

DMM port
(optional)
*not shown

OPM optical port

USB 2.0 10/100/1000-T AUX port (optional)
port Ethernet
port

CX380C User Manual RevA0O
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The following test ports are available on the CX380C:

e RF-IN:
o "F" Connector, 75 ohms for connection to the CATV network
(maximum voltage input 100VAC)
o Provides access to:
m VeCheck, Signal Level Meter (SLM) and associated functions
= DOCSIS 3.1 Cable Modem and OFDM Analysis

e AUX:
o "F" Connector for Sweep Transmitter

10/100/1000-T:
o Ethernet
m For Layer 4+ V-TEST and V-PERF. Used for Cable Modem emulation mode that allows an external PC to be
connected.

OPM: (optional)
o Optical Power Meter. The optical fiber is connected to the OPM port on the top panel. Depending on fiber connector
type, use interchangeable adaptors. FC, SC, ST or LC type are supplied standard.

TDR: (optional)
o Time Domain Reflectometer: RJ45 test port

DMM: (optional)
o Digital Multimeter, 2 mm Banana test port

Go back to top Go back to TOC
4.5.2 Utility Ports

One USB port is located on the left side of the unit. An Ethernet Management port is located on the right side of the unit. A second
USB port is located on the top left panel.

RJ45, 10/100Base-T Port:

To access the Ethernet port, remove the protective rubber cover on the right hand side of the unit to expose the connector. Ethernet
applications include:

IP connectivity testing

Net Wiz testing

WiFi Wiz testing

Transfer measurement results and test profiles between the instrument and a computer using ReVeal CX300 software
Upload/download channel tables between the instrument and a computer using ReVeal CX300 software

Remote control of the instrument using VNC remote access software or a Web Browser

USB Port:

To access the USB port, remove the protective rubber cover on the left hand side of the unit to expose the connector. The USB port
supports:

Memory drives for test results transfer and software upgrade

WiFi adaptor for WiFi testing or IP connection

Bluetooth adaptor for file transfer or coupled with a mobile device for IP connection
USB data modem for IP connection

Digital Fiber Inspection Scope

There is a second USB Port on the top left panel.
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Stylus

10M1100Base-T
Ethernet port

AC power
input

Right Side

Go back to top Go back to TOC

4.6 Software Upgrade

To update the software via the USB port:

1.
2.
3.

Left Side

UsSB 2.0
port

Headset
port

Download the CX380C software from the product page on the VeEX website at www.veexinc.com.

Locate the .zip file and double-click it to unzip the files.

Copy the unzipped file (filename ends with the phrase veex-arm.tar.gz, e.g., "cx380C-veex-arm.tar.gz") and copy it onto a

USB stick formatted in the FAT-32 file format.

Power OFF the CX380C unit and verify that the AC adaptor connected to the unit is charging the battery.
Insert the USB stick into the port on the right side of the unit.
Press and HOLD the Save, Lock, and Power keys simultaneously until the unit powers ON. As the unit powers ON the new
software installation begins automatically. A message appears stating the upgrade is in progress. Installing the software will

take around 10-15 minutes.

! Do NOT remove the USB memory stick until the upgrade is complete. Doing so will interrupt the software upgrade and

corrupt the upgrade progress.

O—
e_
-»

Go back to top Go back to TOC
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Press and hold the
POWER, SAVE,
and LOCK keys
simultaneously to
begin the software
upgrade.
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5.0 Home Screen and Menu

Access the Home menu at any time during operation by pressing the Home button n on the rubber keypad.

5.1 Screen Layout

The test unit's screen displays four sections/panels (Left, Middle, Right, Bottom). For more information about the menus listed below,

see the relevant sections of this manual from the Table Of Contents.

Left Panel:

e 'V'lcon - Utilities Menu

e Setup

o Main Menu

Middle Panel:

e Test Applications specific to the test set:

0O 0O 0O 0o o o oo

Right Panel:

Single Channel
Spectrum Analysis
VeCheck

OFDM Analysis
Tilt Analysis

Cable Modem
CalLan Sweep
Advanced Tools (to access more advanced features):

Ethernet Tools

In Service Sweep
HIP

R-Server

TDR

Digital Multi-Meter
Optical Power Meter

e Function keys

o The function keys are application dependent.

Bottom Panel:

Tbl (Channel Table): Select a channel table to test.
Loc (Location): Select Location threshold.

TP (Test Point): Select test point compensation
Date and Time

CX380C User Manual RevA0O
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Single Sl Spectrum
Channel ' Analysis

OFDM
VeCheck {m Analysis

7 g Cable

M Tilt Analysis []Er Modem
CalLan — Advanced

& Sweep (@! Tools

ECElstandard_0256 W ETliGroundBlock W IRIFOf h 420200427 14:12:20
CX380C Home Menu

Go back to top Go back to TOC

5.2 Screen Icons

The following icons are displayed and located at the top of the screen:

QAM Locked: Indicates QAM Lock has
been achieved on the digital carrier.

Power: Indicates the unit is being powered by
the external AC power.

Battery Power: Indicates the unit is being
powered by the internal Li-ion battery. Tap the
icon to see how much battery power is remains.

Remote View: Indicates the test unit is
being accessed remotely.

File: Provides File Storage Information. Bluetooth: Bluetooth detected.

Data/GPS card: Data/GPS card
detected.

Home: Provides instant navigation back to the
main Home menu screen.

Screen Lock: Indicates the screen is
locked.

Close: Closes screen and returns to the previous
screen.

QAM Unl_ocked: Indlcafte_s QAM _Lock has not WIFi: Unit is connected to WFi.
been achieved on the digital carrier.

0 QAM Lock is required to make Constellation measurements.

Go back to top Go back to TOC
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6.0 Setup

e Channel Tables
e Locations

e Test Point Compensation
Test mode, test port/s and network settings are required prior to performing any measurements or applications.

Go back to top Go back to TOC

6.1 Channel Tables

The unit requires Channel Tables to perform measurements in Single Channel mode. By default, the unit is preloaded with several
channel tables, according to industry standard Annex A, B, and C systems.

Selecting a Channel Table

1. In the left panel, tap Setup<Main Menu.
2. At the bottom, tap Tbl drop-down arrow ( ¥ ) and select a table from the drop-down menu.

Spectrum
Analysis

Standard_Q256
standardDFDM
Analysis

Standard_Q256 W XIS . 4 20200427 14:15:43

Channel Table Selection

Go back to top Go back to TOC
Editing or Creating New Channel Tables
To create new channel tables or edit existing ones:

In the left panel, tap Setup<Main Menu.

At the bottom, tap Tbl drop-down arrow ( ¥ ) and select a table from the drop-down menu.

On the Channel Table Selection screen, tap the Channel Table drop-down arrow ( ¥ ) select Manage.

On the Channel Table List screen, select a table and press the Edit button.

On the Channel Table Editor screen, make changes as required and press Save. To add this table to the existing list, type a
new name for the table. For field descriptions, see Setup - Main Menu.

o=
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Standard_Q256

GroundBlock

Thl:Standard_Q1256 Loc:GroundBlock 2020-04-27 14:13:14

Channel Table Selection: Main Menu

CX380C User Manual RevA0O

mc_home_is

Thl:Standard_Q256

—

Standard Edit

HRC HRC_Q256

PAL_BG PAL_| " Delete

PAL_L PAL_DK S——

mec_home hanaro ~TousB
Standard_Q256A

QAM256A Japanese m‘\

Lec:GroundBlock 20200427 141716

Channel Table List
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Save

Tilt

Install Chk

List

Qa8 88 8 8-

d/d/d|d/ 44|44 4|«
® 8 » 8 a8 8 8 808
® 8 » 8 8 » 8 8 808

4

Save As

Thl:Standard_Q256 Loc:GroundBlock 202004-27 141918

Channel Table Editor

Creating Channel Tables with ReVeal

Alternatively, the channel tables can be created and managed using ReVeal PC software, which is a standard accessory. Additional
tables can be created from a blank table or from existing templates. The test set and the PC software can exchange the tables for
easy updating. For more information about the ReVeal tool, see Remote Access and the ReVeal User Manual on www.veexinc.com.

Go back to top Go back to TOC

6.2 Locations

Location settings are pre-set measurement thresholds for analog and digital carriers. By default, the unit is pre-loaded with
Groundblock, Set Top Box and Tap locators. When performing a measurement, one of these preset locations can be selected by
tapping the check box.

Spectrum
Analysis

Advanced

Standard_G266 W [T Tap hd TP ol \ 42020.04-27  14:20:58

Location Selection

To edit measurement thresholds for the preset locations:
CX380C User Manual RevA0O Page 19 of 105
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agprODND=

Location.

In the left panel, tap Setup<Main Menu.
At the bottom, tap Loc drop-down arrow ( ¥ ) and select a Location from the drop-down menu.
Modify threshold settings for Analog and Digital Carriers in the Location Editor screen.

Tap the checkboxes to apply the threshold settings.

Once new values have been entered, press Save or Save As and type a new name to save the new thresholds as a new

Test

Video(dBmV)

Audio(dBmV)

Audio2(dBmV)

Adj Ch{dB)

Tilt{dE)

Peak-V(dB)

Lowest Frequency Carrier Level{(dBmV)

Highest Frequency Carrier Level(dBmY)

Thl:Standard_G256 Loc:Tap

Save As

2020-04-27  14:22:29

Location Editor - Analog

Level{dBmV)
Peak-V(dB)
Q64 MER
Q64Pre-BER
Q64Pos-BER
Q128 MER
Q128Pre-BER
Q128Pos-BER

Level{(dBmV) QAN ¢

Thl:Standard_Q256 Loc:Tap

Test

B Tilt(dB)

B Q256 MER
B Q256Pre-BER
B Q256Pos-BER

9500 |
@ 8-VSB MER m

@ 8-VYSBPre-BER

B 8-VSBPos-BER
B |[Level{dBmY) QAN ¢

20200427  14:22:59

Location Editor - Digital

Go back to top Go back to TOC
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6.3 Test Point Compensation

Test point compensation allows the loss at a certain test point to be compensated automatically. When performing a measurement,
one of these preset test points can be selected by tapping the check box. The test set stores 10 sets of TP compensation values by
name.

To edit measurement thresholds for the preset locations:

1. In the left panel, tap Setup<Main Menu.
2. At the bottom, tap Loc drop-down arrow ( ¥ ) and select a Location from the drop-down menu.

3. After editing the values, press Save.

Single Sl Spectrum
Channel Analysis
TP

R-Server
—
odem

Advanced
Tools

Standard_G256 W XSSl Tap : \ 420200427 14:24:29

TP Selection

e Forward Comp (dB): Downstream related measurements, such as Single Channel, Installation Check, and Cable Modem
Downstream Levels.
e Return Comp (dB): Cable Modem Upstream Transmit Levels.

B O B CLONONC

|Moniter

Splitter

Thl:Standard_Q256 Loc:Tap ; 2020-04-27
TP Editor

Go back to top Go back to TOC
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7.0 Test Applications

Single Channel Measurement

o Analog Channel Measurements
Digital Channel Measurements
Constellation Measurements

Impairment Measurements

[ ]
O O o

Tilt Analysis
Spectrum Analysis
o Setu
o Amplitude Measurements
o Ingress Measurements
= Forward Path Ingress
= Reverse Path Ingress

e Cable Modem
o Setup
Cable Modem Results - DOCSIS 3.0
Cable Modem Results - DOCSIS 3.1/OFDM
OFDM/Subcarriers

O O o

e For more information about Sweep Operations, see Section 8.0 Sweep.
e For more information about the Advanced Tools menu, including Layer 4+ Applications, HIP, TDR,OPM, and R-
Server, see_Section 9.0 Advanced Tools Menu.

7.1 Single Channel Measurement

The Single Channel SLM function performs a level measurement of a user-selected frequency or a channel that is defined in the
selected and active channel table. The contents of the Single Channel screen will depend upon whether the selected channel
contains an analog or digital signal.

In analog mode, both video and audio levels including Video/Audio (V/A) and Carrier to Noise (C/N) ratios are indicated. In digital
mode, the average power of the QAM channel is measured and MER and BER performance and other related parameters are
displayed.

The channel to be measured can be entered by either tapping on the Channel box or the Frequency box to the right and use the pop
up keypad to enter the channel number or frequency respectively. After the first channel is entered, use the Arrow Up key or Down
key to scroll through the next or previous channel in the channel table. About 3 seconds after releasing the Arrow Up or Down key,
the measurement will start. CX380C remembers the last channel measured, and upon entry, the last channel number will be used.

The CX380C supports histogram analysis, which records the current minute by second and past 60 minutes by minute.
7.1.1 Analog Channel Measurements

The following measurement information is provided for analog signals:

Channel number (defined in the channel table)

Channel frequency (defined in the channel table)

Video Power Level in dBmV/dBuV including graphic bar indication
Audio1 Power Level in dBmV/dBuV including graphic bar indication
Video/Audio1 ratio in dB

Audio2 Power Level in dBmV/dBuV including graphic bar indication
Video/Audio2 ratio in dB

Max Adjacent Channel in dB

Carrier to Noise (C/N) in dB

e HUMin %
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Single Channel - Analog Results

Red blocks indicate the predefined threshold window for the measurement parameter.

The effect of noise or poor C/N on analog video carriers is described below.

Effect of noise on Analogue Systems {Gradually Poorer C‘JN}

| L \ ‘ s s & oy
45dB C/N 35dB C.-’N 25dB C/N 2ﬂdB CIN

The average power changes depending on the picture content e.g. dark scenes have a higher average power than bright scenes.
Using sync pulses, the carrier is at its peak power and it does not change from scene-to-scene; therefore, peak power has become
the standard for analog video carrier level measurements. The CX380C measures the peak level for analog carrier.

o __{_/: PEHHPG‘W&I‘ .

Video content

Analog Carriers - Peak Power Measurement
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CSO/CTB

The CX380C measures the CSO/CTB by taking the measurement at the programmed frequency offsets of an analog channel’s
video carrier. The frequency offsets can be programmed in Setup Main Menu.

The default values are:

CSO-1 offset: 1.25MHz
CSO-2 offset: 0.75MHz
CTB offset : 0 MHz

CSO-3 offset: -0.75MHz
CS0O-4 offset: -1.25MHz

The CX380C first measures the signal levels at those frequency offsets of a live carrier then prompts to either use a channel blocker
or remove the carrier. The same frequency offsets will be measured after the carrier is removed or blocked and they are used to
compare with the previously measured results with a live carrier to determine the final CSO/CTB values.

Alternatively, the CX380C can measure the CSOs of a live carrier without using a channel blocker or removal of the carrier by
selecting the GATED CSO mode. In this mode, the CX380C measures the noise level at the frequency offsets during the sync pulse
period where the carrier signal is quiet then compare with the measured levels during the non sync pulse period.

Go back to top Go back to TOC
7.1.2 Digital Channel Measurements

When testing a digital channel, the unit first tries to lock onto the QAM signal. Once the QAM signal is locked, the unit starts
displaying the digital measurement results as well as the constellation diagram.

QAM unlock
@ If the unit is unable to lock onto the digital channel, the following icon is displayed.
Always ensure QAM lock is achieved prior to making Constellation and related digital measurements.

SLM button: The following measurement information is provided for digital signals:

Channel number (defined in the channel table)

Channel frequency (defined in the channel table)

Channel or program name

Modulation type measured

QAM Power Level in dBmV/dBuV including graphic bar indication
Modulation Error Ratio (MER) in dB

Pre BER & Pre Error Second ratio

Post BER & Post Error Second ratio

Severely Error Second count

Max Adjacent Channel Delta in dB

Graphic limit indicators are provided for all graphically displayed signal levels. Numeric data that is outside of limits are displayed in
red.
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SLM Measurement (Digital Carrier)

Modulation Error Ratio (MER)

" In digital systems, MER is very similar to Carrier to Noise (C/N) in analog systems. MER measures how tightly symbols are
recorded with respect to an optimum location based on the Error Vector Magnitude (EVM).

(Q)
Ermor Vector —y * * * *
Magnitude Targed symibol
{Evii) Error Vector * * * f;
Bl i B EREh BITOF
Transmited syrmbsl
Ideal signal * * * *
Measured signal
Phase error (1Q) * * * *
U} ,

Modulation Error Ratio (MER) and Error Vector Magnitude (EVM) Relationship

MER determines how much margin the system has available before a failure can be expected. A poor MER is not noticeable on the
picture up until the point of system failure - this is often referred to as the "Cliff Effect". Ideally, there should be at least 4 to 5dB of
margin from the MER where significant errors occur to allow for system degradation. MER measurements are useful for early
detection of non-transient (noise) impairments, such as system noise Ingress.
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7.1.3 Constellation Measurements

In contrast to measuring techniques used on digital TV signals transmitted via satellite, a wider and necessary range of measuring
techniques is provided for broadband cable testing. The influence acting on the broadband cable signal, which can be modulated
with up to 256QAM, are more varied and critical than in the satellite domain.

Constellation measurements are an example of such advanced measurements and are an ideal tool to identify QAM modulator
problems.

QAM Power Level (numeric in dBmV/dBuV)

MER (numeric in dB) is an indication of the operating margin of the system

Pre BER & Pre Error Seconds (numeric) is the error rate of the incoming signal prior to being corrected FEC circuitry

Post BER & Post Error Seconds (numeric) is the error rate of the signal after the FEC has corrected all the possible errors
Severely Error Seconds (numeric)

Max Adjacent Channel Delta (numeric in dB)

Constellation (graphic)

Zooming in on Constellation

The constellation display supports a zoom function. For QAM64 and QAM256 modulation, the constellation is split into 4
quadrants for simplified viewing. Tap on any of the four quadrants to zoom into this selected quadrant.
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Constellation Diagram - Digital Carriers

Bit Error Rate (BER)

e Bit Error Rate (BER) measures how often an error occurs in a given amount of data.
e The more errors, the more difficult it is for the FEC circuitry to correct those errors before picture problems occur.
e BER is useful for measuring long term system performance and periodic transient impairments that can occasionally
affect system performance.
e BER is usually displayed in scientific notation e.g.;
o where 1E-3 means one error in every 1000 bits
o where 1E-6 is one error in every 1,000,000 bits
¢ |deally, the signal should have the highest exponent value - the higher the number, the lower the errors.

Constellation diagrams

e Constellation diagrams are used to graphically represent the quality and distortion of a digital signal.

e The diagram is an X/Y plot of the | (In-phase) and Q (Quadrature) axis components of the QAM signal and is particularly
useful for viewing impairments due to ingress and/or modulation problems present on the digital signal.

e A symbol (essentially a waveform representing one or more bits) should ideally appear as a compact or clean dot in the
center of each symbol box. Decision boundaries exist within the constellation so that if the symbol falls within the boundary,
the correct data is received.

o If due to noise or other interference, the symbol falls outside the boundary, the data is in error. Error detection and correction
(e.g. FEC) will attempt to the correct these errors, thus avoiding video impairments.

e Observing the symbol's shape and location relative to their ideal positions allows some conclusions about the nature of an
impairment
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Understanding the Constellation Diagram

The following impairments can be assessed visually:

e Gain compression - Pulls the symbol clusters into the center while the middle ones are unaffected. Gain compression can
result from poor or bad amplifiers, IF equalizers and up/down converters.

Gain Compression

e Broadband or system noise - Causes symbol clusters to enlarge, which increases the probability of errors. An error occurs
when the dot is pulled across a decision boundary.

CX380C User Manual RevA0O Page 28 of 105



System Noise - Incoherent Interference

e Coherent interference - CSO/CTB, spurs or ingress produce symbol clusters with a hole in the center so they appear as
"donuts". This can also be a result of laser clipping or sweep interference.

Coherent Interference

e Phase noise - Also known as Phase jitter in a QAM signal, it is caused by transponders in the transmission path or by the 1/Q
modulator. Phase jitter is a statistical quantity that affects the | and Q path equally. Phase noise causes the symbol clusters to
appear as arcs, particularly those near the edges of the constellation. Phase noise can also result from faulty headend
up/down converters.
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Phase Noise

Go back to top Go back to TOC

7.1.4 Impairment Measurements
7.1.4.1 Table Mode

In addition to the standard digital carrier measurements, the following impairments are also measured with the optional Advanced
Digital Measurement:

e Error Vector Magnitude (EVM) in %
o Measurement of modulation quality of the transmitted signal before forward error correction.
o Error Vector Magnitude = (maximum symbol magnitude / rms error magnitude) X 100%

Maximum AC (maximum haystack amplitude change/variation)

Carrier to Ingress

Carrier to noise

HUM in %

Phase jitter in degrees

Symbol Rate Error in ppm

Frequency Error in ppm (deviation from nominal preset frequency)

Peak-to-Peak Frequency Response

Peak-to-Peak Group Delay
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Impairment Table (Digital Carrier)
Go back to top Go back to TOC

7.1.4.2 Graph Mode

The graph mode displays the Adaptive Equalizer Stress. The adaptive equalizer graph is a useful tool for troubleshooting linear
distortion.

Adaptive Equalization

Modern Cable Modems, Set-top-boxes and Cable Modem Termination Systems (CMTS) use advanced Adaptive Equalizer
technology to compensate for complex in-channel frequency response impairments caused by micro-reflections, amplitude ripple
and group delay occurring in the cable network. Signals in a cable system can arrive at the receiver before or after the desired
signal. Signals normally arriving afterwards are either reflections or micro-reflections.

Rather than equalizing the entire upstream or downstream RF frequency spectrum, an adaptive equalizer adjusts its characteristics
based on a single digitally modulated QAM carrier only as channel conditions change. This process maximizes or greatly improves
the Modulation Error Ratio (MER) in the forward or reverse path.

—
Adaptive Equalizer M

Table

MOD

08 0 08 21 30 41usS
Marker

Frequency Response Group Delay

A
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Impairment Graph (Adaptive Equalizer)
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Adaptive Equalizer Measurement
The bar graph shows the performance of the Feed Forward Equalizer (FFE) and Decision Feedback Equalizer (DFE) circuitry.

e The vertical axis displays the level in decibels (dB), while the horizontal axis displays units of time typically relative to the
adaptive equalizer tap spacing.

e Each bar displays a coefficient corresponding to the Feed-Forward Equalizer (FFE) and Decision Feedback Equalizer (DFE)
taps.

e There are eight coefficients for the FFE and 24 coefficients for the DFE. The 8th coefficient, or the tallest vertical bar, is the
incident signal (main signal path) and it is normally close to 0dB representing unity gain.

e If any bar appears above the average noise floor to the right of this incident signal, the problem is related to one or several
micro-reflections.

Adaptive Equalizer

FFE DFE
| S —
- — P B N
D0H==- s ——— — Amount of gain
T (dB) correction
-4':':———— - at a specific
SOl : point in time.
S0
0.9
‘ -
Gain correction :
prior to the Gain correction after the data bit.
data bit. i

e The adaptive equalizer is like a frequency equalizer, however instead of changing the level at a specific frequency, it
changes it at a specific time.

e The specific time matches the time at which the reflection occurs - the gain is reduced only at this instant thus reducing the
reflection.

e The maximum recommend correction is usually specified by the set top manufacturer and you should allow adequate
margin for degradation.

e The taps on the horizontal axis are proportional to the symbol rate.

Interpreting the Adaptive Equalizer Display

Go back to top Go back to TOC
Equalized and Un-equalized MER measurements

Un-equalized MER is typically measured before the adaptive equalizer, and equalized MER is measured after the adaptive
equalizer, but often this circuitry resides in the QAM receiver and cannot be disabled. So while the adaptive equalizer does a great
job of improving the MER of a QAM signal, it makes troubleshooting marginal amplifiers, small ingress, CPD and related
impairments a lot more difficult.

It is important to know how hard the adaptive equalizer is working to determine if there is any margin for system degradation. To
solve this problem, the CX380C adaptive equalizer can be turned off, allowing a technician to easily identify, sectionalize and locate
these difficult linear type distortion problems. Tap the function of “Equalizer On/Off” to enable or disable the adaptive equalizer.

Go back to top Go back to TOC
7.1.5 Timed Stats

For a Digital Channel, run a timed test, where key measurements are averaged over the designated test time. Press Timed Stats
and input the desired test duration. Press Start to initiate the test.
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7.2 Tilt Analysis

Tilt measurement is used to check the channel levels at the lowest and highest frequencies because level across the frequency
spectrum are indicative of distortion. Tilt measurement is also the most efficient tool for balancing distribution ampilifiers. By tapping
on the channel bars to select a channel then press the Enter key, the Tilt measurement will measure the two most recently selected
channels.

Typically, the same analog and digital channels which have been recommended or defined for the Scan function should be used
when performing Tilt measurements. Often, Tilt measurements are useful to identify excessive cable lengths at the customer
premises that can cause high frequency roll off.

The CX380C measures up to 8 analog and 8 digital channels simultaneously. Normally, the tilt is measured from the lowest
frequency channel to the highest frequency channel; however, any two channels can be selected to measure their tilt by tapping on
the channel in the bar graph. The selected channel’s bar graph will change to Yellow.

Press the ENTER key on the keypad to engage the selected channel.
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7.3 Spectrum Analysis

The spectrum analyzer, like an oscilloscope, is a basic tool used for observing signals. While an oscilloscope provides a window into
the time domain, the spectrum analyzer provides a window into the frequency domain. Spectrum analysis provides a convenient way
to measure the amplitude of digitally modulated carriers and to troubleshoot ingress in the forward and reverse paths.

The following measurements and capabilities are possible:

e Analog Channels

o Direct channel tuning and positioning of visual and audio carriers
Visual and audio carrier level and frequency measurement
Survey of system visual and aural carrier levels and frequencies
Depth of modulation measurement
Audio carrier FM deviation measurement
Visual carrier-to-noise measurement
In-channel response measurement
Hum/low-frequency disturbance measurement
Intermodulation distortion measurement (CTB and CSO)

0O 0O 0O 0o o o oo

e Digital Channels: (applicable to QAM, QPSK, and OFDM signals)
o Average power

Adjacent channel leakage (ACL)

CSO and CTB

Direct channel tuning and positioning of digital signal

Survey of system digital channel levels

System frequency response

O 0O o o o

To understand the capabilities of the spectrum analyzer and the various elementary settings, it is important to have a basic
understanding of how a spectrum analyzer operates. Referring to the block diagram below:

Res. BW .
Attenuator I;Tﬁg: Mixer Filter Detector Eilftjgl?
RF - Y
Input >—|7_/_'L|_> N S\ ‘ ? ]
Local Yy
Ramp VCO | gscillator :
Generator i x | B
& N Il.'
_ o o
Display

Simplified Spectrum Analyzer Block Diagram

1. The RF input signal first travels through the attenuator and the low-pass input filter where the attenuator limits the amplitude
of the signal, while the filter eliminates undesirable frequencies.

2. After the input filter, the RF signal is mixed with another signal generated by a Voltage Controlled Oscillator (VCO) to produce
an intermediate frequency. The frequency of the VCO is controlled by a repeating ramp generator, whose voltage also drives
the horizontal axis of the display. As the frequency of the VCO changes, the intermediate frequency sweeps through the
resolution bandwidth filter (IF filter), which is fixed in frequency.

3. A detector then measures the power level of the signal passing through the IF filter, producing a DC voltage that drives the
vertical portion of the display. As the VCO sweeps through its frequency range, a trace is drawn across the screen. This trace
shows the spectral content of the input signal within a selected range of frequencies.

Go back to top Go back to TOC
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7.3.1 Setup

The following setup parameters are available:

e Center Frequency (MHz) and Frequency Span (MHz)

o The two selections are independent of each other and made on two separate settings.

m The center frequency selection sets the frequency of the center of the scale to the chosen value - normally
where the signal to be monitored would be located. In this way, the main signal is in the center of the display
and the frequencies on either side can be monitored.

m The span selection is the extent of the frequency coverage that is to be viewed or monitored on the display. Any
custom values can be entered. The display may show the default values of 2.4, 4.8, 7.2, and 9.6 MHz (for
values of less than 9.6MHz), however, the screen displays two vertical purple lines representing the entered
span's frequency boundaries.

e Start Frequency (MHz) and Stop Frequency (MHz)
The CX380C allows the entry of Start and Stop frequency in place of the CF and Span. The entry mode can be changed by
tapping on the CF or START icon. The entry range is from 5MHz to 1000MHz.

e Zero Span

o Zero Span mode is typically used for measuring the level variation of an analog channel. There are two ways to enter
the Zero Span mode:

m Select CF of an analog channel and enter OHz for the frequency span, or

m Select Start and Stop frequencies to be the same as the CF of an analog channel.

o The display can be set for Linear or Log mode.

e Vertical scale (dB)
o Sets the logarithmic scale to 1, 2, 5, 7, or 10dB per division.
e Resolution Bandwidth (kHz, MHz)

o Selectable filter sizes (100 kHz, 300 kHz, 1000 kHz, 3000 kHz)

o Resolution bandwidth is the bandwidth of the IF filter, which determines the selectivity of the spectrum analyzer. A
wide resolution bandwidth is required for wide sweeps, while a narrow filter is used for narrow sweeps.

o The narrower the RBW setting, the better the frequency resolution; however, narrower filter settings require more
measurement time

o Wider filters are used when the display needs to be updated rapidly, or when wide modulation bandwidths are to be
displayed.

e Reference Level (dB)

o To ensure that the input stages of the analyzer are not overloaded, an RF attenuator is used. If input stages are
overloaded, spurious signals may be generated within the instrument, resulting in possible false readings. However, if
too much attenuation is inserted, additional gain is required in the later stages (IF gain) and the background noise level
is increased, which can sometimes mask lower level signals. Thus, a careful choice of the relevant gain levels within
the spectrum analyzer is needed to obtain optimum performance. Select the appropriate Reference Level from 0 dB to
70 dB, in 10 dB increments.

e Signal
Select the appropriate Signal type for your test:

o Burst: Best for burst signals such as Return Path UCD / OFDMA or detecting intermittent interference.

o Digital: Best for QAM and OFDM power measurements.

o Analog: Best for Analog Channel measurements.

The Dwell/Average setting selections are dependent on the Signal Type..

e Resolution
o Low: uses 120 data points
o Medium: uses 240 data points (recommended)
o High: uses 480 data points
e Marker
o There are 4 markers available -- two verticals and two horizontal. They can be activated by tapping the MARKER
function key.
o Signal levels, frequencies and deltas are displayed with color coding.
o To move a marker, tap on the Circle associated to each marker. For fine tuning of the marker, use Up, Down, Left, and
Right arrow keys.
o Vertical and horizontal markers can be paired and be moved together.
e Search
o The Peak or Min or both in the measured span can be searched automatically. The search is updated per sweep.
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Peak-Left and Peak-Right functions functions for Peak Search allow configurable peak level thresholds. A blue
horizontal line appears on the screen when Peak Left (Pk-Pk Left) or Peak Right (Pk-Pk Right) is pressed, indicating
the peak level threshold. This can be moved to the desired threshold by tapping on the dot at the end of the line and
moving it.
e Min/Max Hol
o Minimum, Maximum or both per sweep are detected and held at their location in the spectrum analysis mode.
o The Min is shown in BLUE color and Max is in RED.
o By tapping the UPDATE function key, the current spectrum, in YELLOW color can be shown together with the
Min/Max or removed.
e Persistence
o ldeal for measuring Return Path transient noise. Applies heat map color coding to represent how often a signal
appears.
m Dark Blue color means the signal has been briefly detected. This color means the least persistence.
m Light Blue color represents more signal persistence.
m Green to Red colors represent highest signal persistence.
e Profile
o For repeated use of the same spectrum analysis settings, tap the PROFILE function key and save the current settings
in a profile or recall a pre-stored setting for a list up to 20 profiles by name.

Dynamic Range

CX380C has a dynamic range of 60dB with a display range of 70dB. If the received signal level is higher than
the peak of the dynamic range, the RF receiver will be overdriven and results in unexpected spurious spikes on
the spectrum display. It is recommended that should the peak of the signal is less than 5dB from the top of the
display, increase of the attenuation becomes necessary until the peak of the signal is about 10dB below the top
of the spectrum display. The full 60dB dynamic range upper and lower limits are shown as purple lines
horizontally on screen.

Spectrum analysis is not overly complicated, but it is very easy to make mistakes. The following overview provides simple guidelines
to accurately measure the amplitude of analog and digitally modulated carriers.

REW (kHz)

Thl:mc_home Loc:me_home 202004-29  09:26:23

Spectrum Analysis - Analog Signal
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7.3.2 Amplitude Measurements

Analog and digital carriers are very different in terms of the signal content and distribution of power over the channel and therefore
need to be measured differently. Signal level meters that are designed to measure only analog carriers will not always measure
digital carriers accurately.

Power is measured either as an absolute level or relative to another power level. Carrier levels are absolute measurements and are
measured in power units, such as dBmV or dBuV. Relative power measurements are C/N, delta audio to video, CTB and CSO, and
are always measured in dB.

e Analog TV channel amplitude measurement
The DOCSIS RF Specification recommends that the average power of a downstream digitally modulated carrier be set 6dB to
10dB below what the amplitude of an analog TV channel on the same frequency would be. Before measuring or setting the
amplitude of a digitally modulated carrier, first measure the amplitude of the cable network's analog TV channels.

o Digital Carrier amplitude measurement

o On a digital carrier, the power is spread out more evenly over time and frequency compared to an analog carrier. To
obtain an accurate representation of the power, measure the total power across the frequency band, not just at one
narrow frequency the way an analog SLM measures level.

o The 6/8MHz downstream QAM carrier is often referred to as the haystack because it resembles a pile of hay. The
haystack is a continuous MPEG bit stream. The idea is not to just measure the amplitude of the QAM signal, but to
measure the total power contained within the 6 or 8MHz carrier. This is similar to needing to measure the area within
the signal (haystack) instead of its height only.

o Using this example, the power has to be measured within one channel or within a specific frequency range. Use
caution when viewing digital modulated signals because the signal level is dependent on the selected measurement
bandwidth (resolution bandwidth).

o Spectrum Analyzers typically do not have an IF or resolution bandwidth wide enough to measure a whole digital signal
at once. To overcome this problem, the CX380C makes multiple measurements across the frequency range of the
carrier. The powers of each of these measurements are summed up and the average power of the whole channel is
calculated.

Amplitude Measurements
Analog TV channel visual carrier amplitude and digitally modulated carrier average power are commonly measured in
decibel millivolt (dBmV), a unit of power expressed in terms of voltage.

Mathematically, dBmV = 20log (signal amplitude in millivolts/1 millivolt).

Go back to top Go back to TOC
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7.3.3 Ingress Measurements

Ingress noise is a term assigned by cable operators to describe any interference that is coupled into the forward or return path cable
plant via an external source, and can be broadly categorized as follows:

e Narrow band ingress: The predominant coupling mechanism for ingress noise is a poorly shielded drop coaxial cable that
acts more like an antenna than a drop cable. AM modulated carriers, amateur band and maritime radio transmission generate
unwanted signal frequencies at varying amplitudes according to the propagation conditions.

e Location specific ingress: Electronic equipment in the subscriber premises can pass strong signal carriers back into the
cable system, and these can interfere with reverse signals, such as cable modems.

Go back to top Go back to TOC
Return Path Outages
Return Path Noise and Ingress can be a result of:

e Stationary impairments
o Thermal noise
o Intermodulation Distortion (IMD)
o Frequency response problems
e Transient impairments
o RF Ingress
o Impulse noise
o Signal clipping
e Multiplicative impairments
o Transient hum modulation
o Intermittent connections

Go back to top Go back to TOC
Troubleshooting Techniques

1. The "divide and conquer" method normally works best. Establish the most distant point from the headend at which the signal
is known to be good quality. Start midway between this point and the affected subscribers to locate the problem amplifier

2. Systematically check the signal level at the return path receiver test points in the headend or hub until the problem node is
found

Go back to top Go back to TOC

Ingress Measurement Notes:

The spectrum analyzer’s ability to measure low-level signals is limited by the noise generated inside the spectrum analyzer. The
sensitivity required to measure low-level signals is determined by the measurement setup. The spectrum analyzer Input Attenuator
and Resolution Bandwidth settings are the key factors that determine how small of a signal the spectrum analyzer can measure.

Input attenuator - When enabled, reduces the level of the signal at the input of the mixer to avoid compression, which can produce
unwanted frequency products. An amplifier at the mixer’s output will re-amplify the attenuated signal to keep the signal peak at the
same point on the analyzer’s display. However, in addition to amplifying the attenuated input signal, the noise present in the signal
and analyzer is amplified as well. This has the undesired effect of raising the displayed noise level of the analyzer.

Resolution bandwidth - Affects how closely a small signal can be seen in the presence of a large one. By increasing the width of
this filter, more noise energy is allowed to hit the envelope detector of the analyzer. This also has the effect of raising the displayed
noise level of the analyzer.

Maximum sensitivity - For maximum sensitivity, both the input attenuator and resolution bandwidth settings must be minimized. If,
after adjusting the attenuation and resolution bandwidth, an ingress signal is still near the noise, stability of the displayed trace can
be improved by video filtering the display using the Video Bandwidth (VBW).

Common Path Distortion (CPD)
Produced by poor contacts in the cable distribution network, these contacts create a diode or rectifier effect which produces
o potentially harmful 2nd and 3rd order Intermodulation Distortion (IMD) products or beats. These beats will occur every 6, 7
or 8MHz in the reverse path, depending on the channel plan used. Although the magnitude of these beats is small, they
increase at a node when several reverse paths are combined.
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7.4 Cable Modem

Historically, CATV was a unidirectional medium designed to carry broadcast analog video channels to the maximum number of
customers at the lowest possible cost. The DOCSIS interface specification basically enables the deployment of data-over-cable
systems on a non-proprietary, multi-vendor, interoperable basis for transparent bidirectional transfer of Internet Protocol (IP) traffic
between the cable system head end and customer locations over an all-coaxial or Hybrid-Fiber/Coax (HFC) cable network.

In its simplest form, the system consists of a Cable Modem Termination System (CMTS) located at the headend, a coaxial or HFC
medium, and a Cable Modem (CM) located at the customer premises. In addition, DOCSIS defines physical, signalling and protocol
layers to support interoperability and evolutionary feature capabilities to permit future value-added services.

The DOCSIS layers are briefly outlined as follows:

e |P network layer
e Data link layer comprising:
o Logical Link Control (LLC) sublayer conforming to Ethernet standards
o Link security sublayer for basic privacy, authorization, and authentication
o Media Access Control (MAC) sublayer for operation supporting variable-length Protocol Data Units (PDU)
e Physical (PHY) layer comprising:
o Downstream convergence layer conforming to MPEG-2 (Recommendation H.222.0)
o Physical Media Dependent (PMD) sublayer for:
= Downstream based on ITU-T Rec J.83 Annex B with either 64 or 256 Quadrature Amplitude Modulation (QAM),
concatenation of Reed-Solomon and Trellis Forward Error Correction (FEC), in addition to variable-depth
interleaving
= Upstream employing Quadrature Phase Shift Keying (QPSK), 16, 64 or 128QAM, support for multiple symbol
rates, cable modem controlled and programmable from the CMTS, frequency agility, fixed-frame and variable-
length PDU formats, Time-Division Multiple Access (TDMA), programmable Reed-Solomon FEC and
preambles, and capability to support future physical layer technologies.

DOCSIS Downstream Overview

MNetwork I/F ‘ |
—
"‘H-—
el Cable
| modem

 ———

» RF signal from CMTS to all Cable Modems (CM)
» Frequency range: 88 to 860 MHz (North America)
108 to 862 MHz (Europe, Asia)
DOCSIS 3.1: 108 to 1218 MHz
» Bandwidth: 6 MHz (North America)
8 MHz (Europe, Asia)
* Modulation: 64QAM or 256QAM
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DOCSIS Upstream Overview

MNetwork I/F

Cable
modem

~

» RF signal from CM to all CMTS
» Frequency range: 5 to 42 MHz (North America)
5 to 65 MHz (Europe, Asia)
DOCSIS 3.1: 5 to 85 MHz or 5 to 204 MHz
» Bandwidth: 3.2 MHz (DOCSIS 1.0 & 1.1)
6.4 MHz (DOCSIS 2.0)
» Modulation: QPSK or 16QAM (DOCSIS 1.0 & 1.1)
64QAM or 128QAM (DOCSIS 2.0)
» TDMA bursts controlled by CMTS

Go back to top Go back to TOC

7.4.1 Setup

The CX380C offers a built-in DOCSIS 3.1 cable modem as an option. The built-in cable modem is able to range, register and
connect with the headend CMTS to obtain the necessary parameters and a valid IP address on the network.

Launch the Cable Modem application to access the Setup screen.

Cable Modem Web/FTP Ping Trace Route VolP

3
Connect
Setup Ranging Graphs —
OFDM Check

A
-D0-DD-61-A0-30 OFDMA SG
0.8.40.033120

.
VeCheck

VIEZ < _home YR o h 420200428 16:40:13

Cable Modem Setup

Channel: Enter the system's primary DOCSIS channel
DOCSIS Mode:

e DOCSIS 3.0: for DOCSIS 3.0 systems, with up to 32x8 Channel Bonding support.
e DOCSIS 3.1: for DOCSIS 3.1 / OFDM systems
Note: Legacy DOCSIS 2.0/1.x systems are not supported.

Test Mode:

¢ Terminate: terminate mode
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Pass Through: emulating a stand-alone Cable Modem. Once the Cable Modem goes online, connect a PC to the
10/100/1000 Ethernet test port at the top of the unit. The meter will automatically assign a Client IP address to the PC. Then
with the PC, access the internet. This mode helps sectionalize and troubleshoot issues in the customer premises (e.g.
replace the actual cable modem).

Always On: terminate mode and also enables the Cable Modem to remain online when exiting from the Cable Modem. This
allows online connectivity while using other features, such as Remote View and V300 R-Server access.

Once these settings are completed, press Connect. The test set will go directly to the Results page. Each step of the connection
process is listed. As a step is performed, an "in progress” indicator displays the current status.

After a step is completed, a Pass or Fail status is provided. If any one of the steps fails during the connection process, the cable
modem will stop and declare a failed connection. At this point, reset the test and try again, or go back to setup and verify the
settings.

DOCSIS Cable Modem (CM) Initialization Sequence

MAC Layer Metwork Layer

MAC Layer <

CM Internal <

DOCSIS Cable Modem (CM) Initialization Sequence

Cable Modem (CM) Connection Procedure and Training Sequence

1.

2.
3

6.
7.

8.
CX380

CM scans the Downstream (DS) spectrum for a valid DOCSIS signal (either 64QAM or 256QAM). This can be a time
consuming step if the CM is not on a channel.
CM demodulates the DOCSIS signal and looks for a SYNC message.

. CMTS periodically broadcasts Upstream (US) Channel Descriptors (UCD) over the DS channel, from which a CM learns its

assigned upstream operational frequency.

The CM in turn scans for these UCD messages, which instructs the CM how to configure a burst profile (frequency,
modulation, and burst parameters).

The CM has now established both a US and a DS frequency.

CMTS periodically transmits US bandwidth allocation maps (MAP) in shared time slots in the DS direction. The CM looks for
these MAP messages, which list the granted and contended Time Slots (TSs) for US communication.

CMTS assigns a temporary Service Identifier (SID) to the CM, which initiates a coarse power ranging and time
synchronization process.

The first Upstream burst that the CM sends is the initial maintenance - the CMTS responds with the Range-Response (RGN-
RSP) message for frequency, power, and timing settings.

CMTS periodically sends keep-alive messages to verify link continuity between itself and all CM units in the same domain.
When a CM receives its first keep-alive message, it reverts to a fine power ranging.

CM now forwards a bandwidth request to the CMTS, which in turn forwards a grant to the CM, permitting it to forward
upstream information in allocated time slots.

CM now makes a DHCP discovery followed by a DHCP request. The CMTS forwards a DHCP acknowledgment from the
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DHCP server containing an IP address, a default gateway, the addresses of a TFTP and TOD server, and a TFTP
configuration file name.
9. CM now initiates the TOD and TFTP process. From the TFTP server, the CM receives a configuration file containing QoS,

security, applicable frequency assignments and any new software images.

10. CM forwards TFTP configuration file to the CMTS and initiates a registration request. If the configuration file is valid, the
CMTS assigns the CM a permanent SID and registers the CM to online status.

11. Following registration, the CM optionally initiates the activation of the 56-bit DES encryption algorithm to provide security
between the CMTS and itself over the cable plant.

12. CM is now operational and online.

Cable Modem Web/FTP Ping

Setup Ranging Graphs

DHCP Process

VI c_home YR o f 420200428 16:49:56

Cable Modem Connection Process 1

@ ®

Cable Modem Web/FTP Ping Trace Route “"Disconnect

Setup Ranging Graphs —
Reset
555.000 MHz ——

A
R-Sweep

ATE—
PING CMTS

—
R-Server

45.8 dBmV
44.2 dBmV S T

45.1 dBmV

£thernet Tools
VI _home Yo k420200428 16:51:10
Cable Modem, Ranging Tab, Online Status

Go back to top Go back to TOC
Server Connections

DOCSIS specifies that for a system to become functional and operational, the CMTS and CM must interface with the following
mandatory servers:
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Dynamic Host Configuration Protocol (DHCP) server - Defined by RFC2181, it provides the IP addresses for both the CM
and subsequent PC devices that follow.

e Time of Day (TOD) server - Defined by RFC868 for the purpose of time stamping operational system events.

e Trivial File Transfer Protocol (TFTP) server - Defined by RFC1350 for the purpose of registering and downloading CM
configuration files for individual customer service. These configurations could include Quality of Service (QoS) parameters,
Baseline Privacy Implementation (BPI), operating frequency assignments, the number of host devices, etc.

Go back to top Go back to TOC

7.4.2 Cable Modem Results - DOCSIS 3.0

Ranging tab:

Provides information about ranging results, including channel bonding status, downstream power levels and UCD Transmit levels.

IP tab:

Once online, access the IP results. This screen provides all the information related to the various IP addresses acquired or used

during the connection process.

Cable Modem

Go back to top Go back to TOC

Link tab:

Ranging

Web/FTP

No IPv4 Assigned

Ping

Graphs

Trace Route

OFDM

2001:558:4011:2:2d0:d dff:fe61:2030/128

No IPv4 Assigned

2001:558:4011:a::/64

No IPv4 Assigned

fe80::201:5cff:fe67:f646

No IPv4 Assigned

fe80::201:5cfT.fe67./646

No IPv4 Assighed

2001:558:fe12:3:69:252:196:222

No IPv4 Assigned

2001:558:4011:a::1

No IPv6 Assigned

No IPv6 Assigned

No IPv6 Assigned

VIEZmc_home

No IPv6 Assigned

Yo

Cable Modem - IP Results

,—
Renew Client

AT

Ethernat Tools

h 420200428  16:57:10

Provides information about the packets received, the downstream signal (frequency, modulation, level, MER) and about the
upstream signal (frequency, level, modulation).
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Cable Modem

Setup

Web/FTP

Ranging

Graphs

489.00 495,00

[s01.00  fs07.00

I513.00 |519.00

3 4

p___

7 8

15.361

B381  [5.361

5381 5381

5361 |5.361

QAM256

QAM256

QAM256 |QAM256 |QAM256

QAM256 |QAM256

B7 |6.0

63 165

6.4 65

139.0

38.8 39.0

39.1 35.3

139.2 9.3

<1.00e-9

<1.00e-9

<1.00e-9 |<1.00e9 [<1.00e-8

<1.00e-9 [<1.00e-8

0

0 0

0 0

0

<1.00e-9

<1.00e9

<1.00e-9 [<1.00e9 |<1.00e8

<1.00e9

]

0 0

0 0

€ Page1of5 O

VIEESl . _home

\d "

0

A J 20200428

Cable Modem - Link Results (Downstream)

Ethernet Tools

16:58.07

Cable Modem

Setup

Web/FTP

Ranging

Ping
Graphs
1

Trace Route

2

VolP

16.600 MHz

[35.800 MHz2

29.400 MHz2

67.200 MHz

QAMG4

QAME4

QAMG4

OFDMA

44.25 dBmV

45.75 dBmV

45.50 dBmV

44.50 dBmV

5.120 MSps

5.120 MSps

VI e _home

5.120 MSps

A4 TP 5

31.2 MHz B/W

h 4 2020-04-28

Go back to top Go back to TOC

Cable Modem - Link Results (Upstream)

17:04:46

The Upstream channels provide Upstream Pre-Equalization information, which can be obtained by tapping on an Upstream UCD

number.

Press the Marker button to highlight a specific pre-equalizer coefficient, for advanced troubleshooting information.
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Cable Modem

Setup

WeblFTP

Ranging

10.000 MHz

31.250 MHz

34.750 MHz

QAME4

QAME4

QAME4

45.30 dBmY

45.62 dBmY

45.88 dBmY

5.120 MSps

2 560 MSps

2560 MSps

Adaptive Equalizer

2560 MSps

DFE | 57348

FFE | 4B
s \1{59.5()&3:3 87m |
p=0. |
20 | | +2
401 — 40
"'ﬁﬁﬂ]lmn 2
g =i : : ;
20 0 20 43 62 86us | ?
| 8
€ Ppage6of7 T

EC Rl standard_q256 W [EYH

Go back to top Go back to TOC

GroundBlock

Frequency Response P

06 dB

v IR

h 20200630  13:35:59

Cable Modem - Upstream Pre-Equalization Information

Ping / Trace Route / VolP / Web/ FTP tab:

The IP functions are similar to the ones described in IP Tools. ARPWiz is not supported on the Cable Modem interface.

VeTest:

VeTest is a throughput test to an actual customer speed test server site.

To run a VeTest:

1. In the Web/FTP tab, select VeTest from the Mode drop-down list.
2. Make appropriate selections for Provider and VeTest Server. If the selections cannot be found, press Update List to check
for the latest VeTest Server List site.

3. Press Start to begin the test.

w The Update List feature requires the Cable Modem to be online.

AT
Marker
AT
Vp Setting

AT
TOA

thernet Tools

mc¢_home

Trace Route

Result

VIEEZmc_home

A4 TP 8

h 4 2020-04-28

CX380C User Manual RevA0O

Cable Modem - VeTest Setup

ATE—
Update List
—
TOA

Ethernet Tools

17:17.06
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Cable Modem WebI/FTP

Setup

PING Test

Throughput

[09.679 Mbps
108.050 Mbps
95.224 Mbps

Ad TP 8 h 420200428 17:18:57

Cable Modem - VeTest Results

Go back to top Go back to TOC

Pass Through tab:

Provides the ability to emulate a real cable modem. In the Setup screen, select Pass Through for the Test Mode and press
Connect. Once the Cable Modem goes online, connect a PC to the meter's 10/100/1000T RJ45 port at the top of the unit. Traffic will
pass through the meter, which functions like an actual cable modem.

A —
Disconnect

—
Reset

32 Channels

4 Channels
PLC -690 MHz
NiA

C/F - 67.20 MHz
NiA

45.8 dBmV
Online, but no client IP. 5. 44.2 dBmY

45.1 dBmV

VIEZ e _home YR ot 420200428 17:28:18

Cable Modem - Pass Through

Go back to top Go back to TOC
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7.4.3 Cable Modem Results - DOCSIS 3.1/0FDM

Web/FTP Connect

Ranging Graphs —
M Check -

AT E—
OFDMA SG

N\
VeCheck

VIEZc_home YR ot 420200428 16:40:13
Setup for DOCSIS 3.1/OFDM Systems

For testing with DOCSIS 3.1 systems, follow these steps.

1. For a system that contains both Single Carrier QAM (SC-QAM) and OFDM channels, enter the primary SC-QAM DOCSIS
Channel number and press Connect to go online.

A —
Disconnect

%
Reset

A
32 Channels R-Sweep

4 Channels
PLC - 690 MHz
/A
C/F - 67.20 MHz
'A1/MRC111464;" NIA “FING cMT5

Pass

—
R-Server

45.8 dBmV

44.2 dBmV TR

45.1 dBmV

Ethernet Tools
VIEE < _home YR h 420200428  16:51:10
Ranging tab, Online Status in D3.1 Mode
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Cable Modem WebIiFTP

Setup Ranging

AT
US Sort Type

,—
5dB/Div

—
3dB/Div

TTE—
1dBIDiv

11 13 15 17 19 21 23 25 27 29 31 A ——
8 10 12 14 16 18 20 22 24 ] Ref. Up
483.000 MHz 6.17 <BmV 16.600 MHz 44.25 dEmV

—————
690.000 MHz 67.200 MHz | 45.75 dBmV Ref. Down

Ethernet Tools

h 420200428 17:36:18

Graphs tab, Online Status in D3.1 Mode

Cable Modem Web/FTP Ping Trace Route VolP

Setup Ranging Graphs Link o
Subcarrier Scan

<1.00e-9
PR
EW Detals

7.26e02 <1.00e9
3.73e01 <1.00e-9
9.35e-01 <1.00e-9
9.78e-01 <1.00e-9
NIA NIA

e

o

¢

¢

-
uI
L)
-]
-
L]
L
;]
-
0
Lo
n
-
L]

(<) Page 1 of 1 O
VIEEmc_home YR o h 420200428 17:47:50

D3.1 OFDM Tab Results

OFDM Tab measurements:

Level: Reports Average, Maximum, and Minimum for the OFDM PLC.
Frequency: Primary OFDM PLC Frequency

Bandwidth: OFDM Channel Bandwidth

MER (Avg): Average MER for the Active OFDM Subcarriers

MER (Std Dev): Standard Deviation for the Active OFDM Subcarriers
MER Percentile (2): MER value for the worst 2% of all OFDM Subcarriers
Subcarrier Bandwidth: Bandwidth setting used for each OFDM Subcarrier
Active Subcarriers: Number of active Subcarriers in the OFDM channel.
PLC: Phy Link Channel

NCP: Next Codeword Pointer

Modulation Profiles A, B, C, D, E

C CWE: Corrected Codeword Errors

U CWE: Uncorrectable Codeword Errors

2. For a system that contains only OFDM channels, in the Setup tab, press OFDM Check. Enter the center frequency of the OFDM
Phy Link Channel (PLC). Press Connect.
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OFDM Check

690.00 MHz

%
Connect

Start | 500.00 MHz[Stop | 1000.00 MHz

—
PLC Search

VIEEZmc_home

A4 TP 8

TE——
Cable Modem

T—
YeCheck

h 420200428  17:55:53

D3.1 OFDM Check Mode
Go back to top Go back to TOC
7.4.4 OFDM/Subcarriers

To scan subcarriers, press Subcarrier Scan from the OFDM tab.

OFDM Details: Returns to the OFDM tab.

Update Scan: Reruns the scan for updated measurements.
Power Scan: Runs power signal level scan.

MER Scan: Runs MER measurement.

Noise Floor: Measures noise.

MER & Noise: Runs MER scan and displays noise.

Cable Modem WebI/FTP Ping

Setup Ranging Graphs

/_.'\
M Details

A
Update Scan
690.000 MHz

-0.82 dB

Power Scan

Frequency
Relative
Power
-~

QAM Subcarrier
MER Scan

Neise Floor
693.000 MHz

il

VIEES e _home

hd TP &)

6.68 dBmv MER & Neise

A 420200428 174917

OFDM Subcarrier Power Scan
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Cable Modem WebIFTP Ping

Setup Ranging Graphs —

OFDM Details

%
Update Scan

692.900 MHz

jzs0dB
A IR

3
Power Scan

e
MER Scan
3
Noise Floor
Frequency | 693.000 MHz
or—
MER & Noise

VIEEEEmc_home YR
OFDM Subcarrier Scan - MER

h 420200428  17:51:31

Cable Modem Web/FTP

Setup Ranging

A
OFDM Detalls

AE—

Update Scan

—
Power Scan

ATTTEE—
MER Scan

A TI—
Neise Floor
693.000 MHz

.

MER & Neise

VIESmc_home YR h 420200428 17:53.16

OFDM Subcarrier Scan - Noise Floor
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Cable Modem L

Setup Ranging Graphs

/E——

OFDM Details '

T
Update Scan

T
Power Scan
A
693.000 MHz MER Scan
AT
Neise Floor

AT —
MER & Noise

VEESEc home W RiZEO"

v 2020-04-28 17:54:10
OFDM Subcarrier Scan - MER & Noise
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8.0 Sweep Monitoring

Sweep Settings

Run Sweep
Reference

[ ]
[ ]
[ ]
o Controls

Sweep is used to identify improper balance of amplifiers, tilts, or suck outs. DOCSIS 3.1/4.0 deployments utilize previously unused and
untested frequency spectrum exposing potential trouble for operators. Initial Downstream expansions go to 1.2 GHz, evolving later to
1.8 GHz, while the Return Path will extend to 85 MHz or 204 MHz depending on market or MSO service delivery objectives.

dBmV)
Normal Tilt
—_— Excgssive Tilt
25
-40 "
5 55 1000 MHz
Suck Out
Tilt and Suck Out

Starting from a drop point nearest to the signal source, for example, a Headend office, a Sweep measures the signal levels across the
bandwidth with predefined check points in a Sweep table. The measurement is kept as a reference. Move the test set to the next drop
point away from the first one, take the same measurement and compare with the reference measurement. Ideally, the signal of each
check point should be relatively less or more, proportionate to the reference signal.

Forward Path Sweep

Forward Path Sweeps verify the frequency response and proper operation of amplifiers to ensure proper tilt and balancing. The
CX380C is fully compatible with the CaLan 3010H+ Headend Sweep Transmitter, which injects active sweep points, enabling a forward
path sweep up to 1.8 GHz. Even with an all-digital HFC system, tone insertion between QAM channels is made possible by the CalLan
3010H+'s ability to transmit lower level sweep tones that do not impair live QAM channels.

In Service Sweep

This is a non-service interrupting forward path sweep feature. In Service Sweep measures existing channels based on the user
configured Channel Table. The sweep trace is displayed by plotting a line between points. The points are based on channel
measurements, in place of sweep measurements. The start and stop points are the lowest and highest channels.

In the Analog spectrum, sweep can be performed by inserting tones within the analog TV channels or unused bands - a sweep tone
generator is then required at the Headend. In an all-digital HFC system, tone insertion between channels is not possible, therefore In
Service Sweep (ISS) is the preferred solution. ISS measures existing channels and makes a comparison. See the diagram below.

dBmV|

5 &5 ®, A 1000MHz

x\l‘ z/
Insertion Points

Forward Path Sweep Insertion Points
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The current channel table is used. The CX380C measures the in-service analog and digital channels to obtain the frequency response
of the HFC networks.

Return Path Sweep

This function verifies the frequency response, tilt and proper operation of the amplifiers. CX380C works in conjunction with the CalLan
3010H+ Sweep System installed at the Headend, enabling a return path sweep up to 204 MHz. CX380C operates as a return path
transmitter, injecting active sweep points. This function verifies the frequency response, tilt and proper operation of the amplifiers.

In the example below, a measurement by the sweep receiver in the Headend while sweep tones are inserted at point 2; the closest
point to the Headend. Save this measurement as reference. Move and insert sweep tones at points 4, 5, 6, and 7, compare results and
verify the frequency response and tilt at each point is relatively flat.

dBmV Sweep tones measured at a different location(green)
Reference Sweep tones(red)
/ Cable Modem channels (gray)
15 -] | = le—— Normalized line needs to be as flat as possible (blue)
-40 | NI SN EENN BN B
5 42 65 80 100 MHz
Return Path Sweep

The Return Path Sweep operation on CX380C depends on the test mode selection of either Controller or Responder. The CX380C
operates as a return path signal generator unit if Controller is selected, and a measurement unit if Responder is selected.

Go back to top Go back to TOC
8.1 Sweep Settings

Before using Forward or Return Sweep functions, sweep settings can be configured with all the necessary settings for the Sweep
System. On the CX380C, the Sweep Setup screen can be accessed in one of two ways:

¢ Main Menu<CaLan Sweep<Setup
--OR--

e Main Menu<Advanced Tools<In Service Sweep<Setup

Thl:me2 Loc:Tap 20200707  09:04:31

Main Setup Menu (Sweep Setup)
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e For field descriptions on the Main Setup Menu, see Main Menu - Setup.
e For information on setting up Channel Plans, Locations, and TP Compensations, see Setup.

Go back to top Go back to TOC

8.1.1 Sweep Limits

Each Location has Pass/Fail Limits for Forward and Return Sweep measurements. For each Location, set the Pass/Fail criteria.
To set the Sweep limits:

. On the Sweep Setup screen, tap the Default Location drop-down list box and select Manage. The Locations screen appears.
. Tap the Location for which you want to set limits and tap Edit. The Limits screen appears.

. Tap Page Dn until the CaLan Sweep Limits appear.

After making changes, tap Save to save the changes to the existing Location or tap Save As to create a new Location.

Tap the Exit icon to return to the previous screen.

oA wN s

Low Pilot Level(dBmVY)

High Pilot Level(dBmV)

Forward Sweep Tilt

Forward Sweep Peak-To-Valley

Return Sweep Tilt

Return Sweep Peak-To-Valley

Return Sweep TX Level{dBmV)

—
Return Sweep Slope N * Save As

Thl:Standard_Q256 Loc:SetTopBox 20200707

Location Settings - Limits Screen
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@ Sweep Test Point

A ——————
Save As

Thl:Standard_Q256 Loc:SetTopBox 20200707 12:49:01

Location Settings - Limits Screen (continued)

The ideal Sweep Level for each Location is calculated based on a line passing through the mean of the High Pilot and Low Pilot Min
and Max Limits. These are set for each Location. The difference between these ideal Sweep responses is then used as the offset for
the Automatic Gain & Slope Offsets.

A Minimum and Maximum Limit is added for both Forward and Return Sweep Tilt measurements. A Maximum Peak-to-Valley limit may
be set for both Forward and Return Sweep Tilt measurements.

Return Sweep Tx (transmit) Level and Slope setting are added for each Location. When the user selects a Location in the Return
Sweep mode, the Tx and Slope will automatically be set.

Go back to top Go back to TOC

8.1.2 CaLan Master Profile

Set the CalLan Master Profile which contains the communications frequencies between the CalLan 3010H+ and the CX380C. In most
cases, this profile will be previously configured on the CaLan 3010H+; however profiles can be edited or created by the unit.

To configure a CaLan Master Profile:

1. On the Main Sweep Setup screen, tap the CaLan Master Profile drop-down list box and select Manage. The CaLan Master
Profile List screen appears.
. Tap the profile for which you want to configure and tap Edit. The CaLan Master Profile screen appears.
3. After making changes, tap Save to save the changes to the existing profile. To save settings as a new CalLan Master Profile, tap
Save As, enter the name for the new profile, then tap Apply.
4. Tap the Exit icon to return to the previous screen.

N
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GroundBlock; Tap; SetTopBox

—
~  SaveAs

20200707  09:13:04

CaLan Master Profile

e Channel Table: Select the channel table that matches the system being swept.

e Communications: Two communication downstream frequency settings are required, one for the Forward Sweep and a second
for the Return Sweep. The upstream communications for the CX380C to communicate back to the CaLan 3010H+ is set by the
3010H+ and sent to the CX380C on the downstream communications. No upstream communications frequency setup is
required.

o Forward Sweep Communications Freq (MHz):Enter the Communications Forward Frequency.
o Return Sweep Communications Freq (MHz):Enter the Communications Return Frequency.

e Low Pilot Channel: Enter the Pilot channel/frequency.

e High Pilot Channel: Enter the Pilot channel/frequency.

e Location(s): Tap the field to select the location with Sweep Limits configured. Multiple locations can be selected for the CalLan
Master Profile.

Go back to top Go back to TOC

8.2 Run Sweep

From the CaLan Sweep Forward Sweep screen, select the Pilots and other settings to run Sweep.

Connect

Return

ISS

Low Pilot

[135.0000MHz | Spectrum’

High Pilot

“ Single Ch.

[879.0000MHz |

Setup

Forward Sweep

[ Thl: L] A/ Loc: M v o A /20200707  08:55:02

CalLan Sweep (Forward Sweep)
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e Auto Attenuator: Enable to search all signals. Disable and enter channel for which to search and lock in on.
e COM Frequency:
e Get New Sweep Table: The Sweep Table is used when the Forward or Return Sweep measurement is initiated.
Select this option when moving from one network to another or making significant changes to the Sweep Table. When selected
it clears the existing Sweep Table from the unit's memory.
Then once initiated, the Sweep will not start until a new Sweep Table has been downloaded from the CaLan 3010+.
If this option is not selected, the first time a sweep is performed, the unit cycles through all channels first before generating a
sweep table automatically and saving it in the unit.
e Calan Master Profile: Select the CalLan 3010H+ Master Profile configured in the Setup screen or using R-Server.
e RBW (kHz): Select 300 kHz for standard sweep. Select 100 kHz to go deeper with lower Sweep Transmit Levels.
o Pilots: Pilots help determine system levels at each location. Enter the Low/High Pilot channels and frequencies if not using a
Calan Master Profile.
o Low Pilot: Enter the channel and frequency for the low pass/fail limit.
o High Pilot: Enter the channel and frequency for the high pass/fail limit.

Tap the ISS button to view the Pilot Limits for In Service Sweep. Tap Forward to return to the Forward Sweep Settings.

Connect "

orwar

Return
Low Pilet _"
[ehannet — Jos [rr1ocoomnz | Spectrum

High Pilot

[channet  [iss lo99.0000MHz |

In Service Sweep

EClstandard_a256 W XXElSetTopBox v RO h 420200708 10:00:25

In Service Sweep (Pilot Limits)

e Spectrum: Tap to enter the Spectrum Analyzer screen. See Spectrum Analysis for more information.
e Single Ch.: Tap to see the Single Channel SLM screen. See Single Channel Measurement for more information.

Tap the Return button to view the Return Sweep Settings. See the above descriptions for field details.

CX380C User Manual RevA0O Page 57 of 105



Enable 460.00MHz
tl_Office

Return Sweep

Thl:me2 Loc: [el{DLTISIELISNEN 4 TP:Off 20200707  10:11:34

CaLan Sweep (Return Sweep Settings)
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8.2.1 Sweep Screen

Connect the network to the RF input and tap the green Connect button. The Sweep icon flashes green during Sweep.

Start: 102.00MHz Center: 651.00MHz Span: 1098.00MHz Stop: 1200.00MHz

il 1\:"er-'— L’\.‘J""
—r=
JJJ_ Ln.,Pdl_r--w_.ﬁ_m___wﬂ \\

M3

M

ATT: 15dB Tilt: -12.6dB P 22.5dB Ref:

V[ 135.00MHz | :
Low Pilot s S High Pilot Ll

Thlme2 oc: GroundBIock Y 20200707  10:23:18

Sweep Screen

To receive the communications signal the sweep input level to the CX380C must be at least -20 dBmV with the attenuation set to 0 dB.
If Auto Attenuator is enabled on the Setup screen, the attenuation setting is set automatically when sweep is initialized. If
communication is not established, go to the Scale screen and manually adjust the attenuation. Too little Attenuation can cause the
communications to fail due to overload. Too much Attenuation can cause loss of communication due to noise or show a noisy sweep
trace.

Pilot level bar graphs and their associated pass fail limits are displayed. Digital Level measurements are provided in the lower right
corner of the display. In addition to the sweep trace two markers are provided to allow measurements at any point on the sweep trace.
Tap on the Marker radial button to select the desired marker and then tap on the desired screen location or use the Right and Left
arrow buttons for each marker,

Tilt and P/V (peak-to-valley) calculations are made between the marker settings. Vertical or Horizontal markers may be selected by
tapping on the Vertical Marker or Horizontal Marker radial buttons at the bottom of the screen. When selected the Horizontal makers
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are automatically set at their last used levels.
Use the Controls button to view the following at the bottom of the Sweep screen.

Frequency: Displays the Start, Stop, Center, and Span frequencies.
Scale: Displays the Reference Level, Attenuation, and dB/Division.
Trace: Displays the Smoothing, Average, Gain Offset, and Slope Offset.

[ ]
[ ]
[ ]
e Marker: Displays the Vertical and Horizontal marker control settings.

Tap Measure to return to the Sweep Controls menu.

Go back to top Go back to TOC

8.2.2 Sweep Mode

Tap the Return button to switch to the Return Sweep mode. Similar to Forward Sweep, the test signal is generated by the CX380C,

injected into the system, and measured by the CaLan 3010H+ at the headend of Hub. The results data is then sent back to the
CX380C unit.

When in Return Sweep mode, tap the Forward button to switch to Forward Sweep mode.
8.2.3 Sweep Status and Sweep Table

Tap View to access the Sweep Status and Sweep Table buttons.

20200707  10:35:38

Sweep Status

The Sweep Table displays Downstream Frequencies for both Forward and Reverse Sweep. These are displayed for viewing only. To
make changes to the Sweep Table, so to the Sweep Setup screen.
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20200707  10:35:57

Sweep (Guardband) Table
Go back to top Go back to TOC
8.3 Reference
The Reference Sweep mode displays the difference between the reference file trace and the current live measurements. The reference

and the live data includes Test Point compensation and manual or automatic Gain and Slope Offsets. It uses a saved file to be used as
reference for comparison to the current trace.

To set a Reference, save the current sweep by pressing the Save key on the test unit's keypad. Then, identifying information in the
Save result as... screen.

Save result as ...

Save Reference

Tap Reference<Load File to see a list of reference files. Select the one to be used for comparison by tapping the radio button next to
the file and tap OK. Once a file is selected it is used to display the Reference Sweep mode.

Note: Check the Automatically load selected reference file box at the bottom to initialize the sweep mode with the selected
reference file automatically.

Tap Live Only to display the current Sweep only.
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Start: 102.00MHz Center: 651.00MHz Span: 1098.00MHz Stop: 1200.00MHz

v i\,
HJ !.‘JL"_U\“»\{"‘\M*W S

COMM: ATT: 15dB Tilt: 5.5dB PN 5.5dB Ref: 20200708_105825

TP: 0.0dB

i [135.00mMHz ___J 4/879.00MHz2
Low Pilot | rrp gr-rryvy ish Pilot gy
Thl:Standard_Q2566 (LHGroundBlock Wi 20200708  11:26:45

Reference Sweep Mode - Live Only View

Tap Ref. Only to display only the saved Sweep that is loaded to use for comparison.

Start: 102.00MHz Center: 651.00MHz Span: 1098.00MHz Stop: 1200.00MHz

ATT: 15dB Tilt: 5.3dB PN 5.3dB Ref: 20200708_105825

11:36:03

Reference Sweep Mode - Reference Only View

Tap Both to display both the saved Sweep that is loaded to use for comparison and the Live Sweep.
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Start: 102.00MHz Center: 651.00MHz Span: 1098.00MHz Stop: 1200.00MHz

comm: @ ATT: 1548 Tilt: 5.448 PN 5.4d8 Ref: 20200708_105825
TP: 0.04B
Low Pilot
Thl:Standard_Q256 X1 GroundBlock g 20200708  11:36:52

Reference Sweep Mode - Both Live and Reference View

Tap Difference File to display the difference between the Sweeps. The P/V ratio is shown below the graph.

Start: 102.00MHz Center: 651.00MHz Span: 1098.00MHz Stop: 1200.00MHz

ATT: 15dB Tilt: 0.4dB PN: 0.5dB Ref: 20200708_105825

Q36 00MHz a0 001z
LowPilot | High Pilot 12.32 dBmvV

Thl:Standard_Q256 GroundBIock A4 TP:Off 20200708  11:37:58

Reference Sweep Mode - Difference between Live and Reference
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8.4 Controls
8.4.1 Frequency Controls

Selecting Controls>Frequency to display frequency range at the bottom of the screen: Start & Stop or Center Frequency and Span.

This controls the display only. The sweep transmitter maintains it's sweep frequency range. Channel or frequency may be set. Tap the
arrow keys or tap the display box and enter the desired setting. Tap the small green left & right arrows at the top of the graph to "slide"
the displayed frequency range up or down the spectrum.

e[ BERI102.00 >(Stop < (il > Center < m> Span < gl i v

Frequency Controls
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8.4.2 Scale Controls

Selecting Controls>Scale to display controls below the graph for setting the Reference Level, Attenuation, dB per Division, and
Auto Center.

When Auto Center is selected the CX380C will automatically set the initial attenuation level to provide an appropriate sweep display.
The attenuation can also be set after the initial display.

Ref. Level |< gLISini'd> Attenuation < m:- dB/Division ]

Scale Controls

8.4.3 Trace Controls

Selecting Controls>Trace to display controls below the graph for setting the Trace Smoothing, Averaging, Gain Offset, Slope
Offset, and Automatic Gain and Slope.

Smoothing sets the number of points before and after a graphed data point that are averaged for the display. When 0 is set, it means
that the raw data is displayed. If 3 is selected, 3 points before the measurement and 3 points after the measurement are averaged and
the result is plotted on the graphic display.

Averaging is the number of sequential traces that are averaged for each trace. Check the Auto box (Automatic Gain & Slope Offset) to
have the Gain and Slope Offset set automatically based on the Location Limits. The CX380C will compare the limits set for the current
Location to the limits set for the location of the Reference File and then offset the test results by the appropriate Gain and Slope Offset.

Smoothing < ':- Averaging< Ml > Gain Offset & Slope Offset |

Trace Controls

8.4.4 Marker Controls

Selecting Controls>Marker to display controls below the graph for setting and positioning Markers.

Select the Vertical or Horizontal checkbox for the marker to control. Tap the marker number, M1 or M2, and then tap the screen to
position the marker. Alternatively, use the right and left arrow hard keys on the keypad.

Start: 102.00MHz Center: 651.00MHz Span: 1098.00MHz Stop: 1200.00MHz

[ lan,

Ve

oltur.
—

COomMM: ATT: 15d8 Tilt: 4.2dB PN 5.9d8 Ref: 20200708_105825

TP: 0.0dB

Tbl:Sta.ndard_QZSG Loc: roundBIock A Jd TP.Off 20200708  11:55:45

Marker Controls
Go back to top Go back to TOC
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9.0 Advanced Tools Menu
Under the Advanced Tools menu, the following features are available:

Fiber Scope

Optical Power Meter (OPM)
Data Card

WiFi inSSIDer
OTDR Viewer
Ethernet Tools
HIP

TDR

In Service Sweep
R-Server

DMM

L

-
JFa) Optical

74l Power Meter

Thl:me_home Loc:me_home : 20200428 175733

Advanced Tools - new
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9.1 Fiber Scope
The Fiber Scope Inspector is an ideal tool for checking fiber optic connectors for dirt and end face quality. The handheld probe

design enables easy inspection of patch cords and difficult to reach bulkhead or patch panel connectors. Clear images are displayed
on the V300 products for immediate analysis and can be saved for record keeping.

Fiber Scope
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Key features include:

Optical connector end face inspection

Easy to change adaptor tips

Multi mode and single mode fiber patch cords
Sharp images displayed on VeEX V300 products
Visual comparison mode of saved image

The ISO/IEC 14763-3 standard for Testing Optical Fiber Cabling specifies visual standards for connector end face inspection with a
fiber microscope. The ISO-related standards and general industry practices recommend the following:

e Markings on the core or damage to the cladding close to the core are unacceptable
e Slight scratches and small pits on the cladding away from the core are, however, acceptable
e Cracks are not permitted in neither core nor cladding

Equipped with 400x magnification, the VeEX Fiber Scope Inspector is well suited for general installation and maintenance checks on
both single mode and multi mode fiber types. Contamination or damage that cannot be viewed at this magnification is unlikely to
impact practical connector performance; thus, it is an ideal tool for patch cord inspection, optical laboratory or field test applications.

Lightweight construction and the ergonomic positioning of the rotary focus dial enables one-handed operation and fast viewing,
leaving one's hand free to move the connector under test as needed. Interchangeable screw-on adaptors are available for most
modern optical connectors, while the probe design blocks any hazardous infrared light from reaching the operator, resulting in
completely eye-safe operation.
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9.1.1 Automatic Focus Detection and Analysis

In the past, fiber connector end-face inspection not only required a good Fiber Microscope (Fiber Scope), but a certain amount of
knowledge and hand-eye dexterity. Results were prone to inconsistencies, subject to interpretation and PCs were required for post
analysis against the criteria set forth by the IEC 61300-3-35 Sect 5.4 standard.

VeEX has made the task easier, faster and foolproof, with the introduction of its patent-pending revolutionary Automatic Focus
Detection technology. Turning ordinary digital fiber scopes, like DI-1000, into accurate semi-automated inspection systems. All with
the help of TX300S, FX300, RXT-1200 or SunLite OTDR test sets.

Instead of adding the extra complexity, fragility, cost, size and weight of other electromechanical focusing systems currently
available in the market, VeEX'’s auto focus detection technology still relies on the incredible fast response and finesse of human
hands, but leaves the focus assessment, image capturing and analysis to the test set. A perfectly focused image of the connector
end-face can be achieved in a few seconds even with eyes closed. Moreover, manual control remains an option for non-trivial
scenarios that require the dexterity of human hands.

Go back to top Go back to TOC
9.1.2 Main Advantages of Automatic Focus Detection

Investment protection (no need to replace existing scopes, like DI-1000, with a more expensive ones)

It's a simple software option upgrade to the test set

Much faster focus, acquisition and analysis, compared to slow electro-mechanical auto-focusing scopes
Robustness: Less moving parts and no internal motors makes a better choice for field applications

No training necessary, yet get it right every time

Smaller scope size

Report generation (HTML and PDF)

The test set detects when the image has reached optimal focus level, automatically freezes the picture, captures the image
and runs the IEC 61300-3-35 analysis

No need to move hands or press any buttons (movement and vibration are common causes of focus loss)
No PC required for image acquisition or Pall/Fail analysis
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9.1.3 The Importance of Fiber Connector Inspection
Dirty or scratched connectors introduce loss, increase ORL and/or damage other connectors (Loss becomes more critical at higher

data rates). End-face contamination is a leading cause of fiber link failures in data centers, corporate networks, MSOs and Telecom
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environments.

Fiber Inspection Scopes provide a magnified image of the fiber optics connector’s End Face, focusing on the contact areas (prone to
loss or damage by mating). Images, visual inspection and automated tools are often used to grade the health and cleanliness of
connectors, after polishing or cleaning and before being used.

Go back to top Go back to TOC
9.1.4 Fiber Connectors and Test Gear Vulnerabilities

Opposed to the permanent or semi-permanent connections often found in network environments, “promiscuous” Test Equipment

and their patch cords connect to multiple devices on a daily basis, increasing the chances to damage or get damaged. Extra care
must be taken, not only to avoid potentially expensive damage, but to make sure that any tests and their results remain valid. Bad
fiber or dirty/damaged connectors can result in false anomalies, defects or errors, even expensive repairs.
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9.1.5 About the DI-1000 Fiber Inspection Scope

Digital Fiber Inspection Probe

Native USB 2.0 (no adapters required, no image degradation)

Compatible with existing UX400, TX300S, FX300, RXT-1200 and SunLite OTDR

Precise and stable single-finger focus knob for one hand operation

Blue light source for better contrast

400X magnification

Interchangeable tips — Most commonly used tips are available (FC, SC, LC, ST, MTP, E2000, including PC, APC, 60° angled
tips, among others)

Compatible with VeEX test sets offering built-in Auto Focus-Detection & Analysis

Ergonomic design

Go back to top Go back to TOC
9.1.6 Fiber Connector Inspection Setup

The Setup tab allows basic settings

File Prefix: String of alphanumeric characters to be appended at the beginning of the file name, every time the results are saved.
For example Fiber0239-

Starting #: Every time a result is saved, this suffix number will automatically increment. Manually enter the initial value here.

Auto Freeze: This is amount of time the optional Auto Focus Detection feature will look for a stable in-focus image before
automatically freezing the image and starting an analysis. Select Never, if manual capture or real-time analysis is desired. Auto
freeze comes handy when both hands are tied (e.g. one holding the connector and the other holding the probe, or working on a
pole)

Scope Mode: Use Local for USB fiber inspection scopes that directly attached to the test set. Use Remote if the probe is attached to
a wireless transmitter using WiFi connection.

Go back to top Go back to TOC
9.1.7 Capture Tab (View)

The Capture tab is the main user interface for the connectors’ face inspection and analysis. It presents a real-time view of the
connector’s end face allowing for alignment and focus.
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—— Captured Files

Ly

. . - : s Freeze

&

2 IP Tools

WIiFi Wiz | L. ¥ - —

f"\ Met Wiz

i
e Advaneed

f"‘ Browser

C 1 Files.

Fiber Scope - Capture tab

What the Buttons Mean

O The soft buttons on the action bar (right side of the screen) do not indicate the current state or setting. They indicate the
action that would take place if pressed. For example, if the “Analysis OFF” button is tapped, the analysis function is turned
OFF and the button toggles to show “Analysis ON”. These soft buttons should be interpreted as “Go to...” .

Freeze: Manually freezes the image in the desired view. If the optional Auto Focus Detection feature is enabled, the test set will
automatically freeze the image when the image comes into focus. Once the image is frozen, tap the image to save it.

Analysis ON/OFF: Turns the optional auto-analysis feature ON and OFF. If turned ON, the test set automatically analyzed the
image in real time. If the markers get in the way of seeing the picture details, turn this feature OFF and perform manual analysis.

Dots/Rectangles: They are two ways of highlighting the different impurities found in the face of the connector. The dots tightly
contour each individual anomaly, capturing its area. In some cases, impurities or scratches that are otherwise covered by the dots
may need to be seen, so rectangles are used in this case to highlight the anomaly and still keep them visible. The selection between
dots or rectangles does not affect the area calculation or the Pass/Fail results.

Save: The Save button appears after freezing an image. | performs the same action as tapping on the screen to save the current
image. Use the >Utilities >Files function to View the report, export to PDF format and copy to USB.

“ —_— Capture ¢ipt‘l.ll'id Files
N — -

| _. Fresze

) IP Teals
. Netwiz

i WiFi Wiz

"% Advanced 1 - 3 o, o R —_—
- - ¥ g ) "o | 4 n" ]

—
\"" Browser
LY

MMF/SMF: Selects the type of connector/fiber to be analyzed and loads the correct Pass/Fail mask.
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6 The button label DOES NOT indicate the current mask type. It indicates what the mask would be changed to, if activated.

Shake ON/OFF: Turning the Shake ON may help in situations when the image is not very stable, such as inspecting a female
connector or bulkhead.

—— Capture Captured Files

L IP Tools
ﬁ_; Mat Wiz

i WiFi Wiz
- Advanced

'ﬁ\ Browser
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9.1.8 Captured Files Tab

This section of the user interface lists all the connectors’ end face images that have been captured with the fiber inspection
microscope. “Before” and “After” identifiers or remainders can be seen when comparing images before or after cleaning or polishing.

Clear All: Deletes all the image files in the Captured Files list
Delete: Deletes any selected files from the Captured Files list. Use the check-boxes to select

Compare: Compares two images, for example, ones taken before and after cleaning. Use the check-boxes to select any two image
files and then tap on the Compare soft button. Use the Change Mode button on the comparison window to enable and disable the

analysis overlay.

w | Capture Captured Files |

Compare Files TearAl

3 IP Tools =
e Delete ’

ﬁ_; Met Wiz

P

i WiFi Wiz

i, Advance

ﬁ‘ Browser

Analyze: This soft button opens a more detailed analysis and report generation. Use the check boxes to select the images to be
analyzed
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Image/Report Result Table

._-\
Fiber239-4_Before D

__Hide Oﬂrla .

outer02pi2

Dirty conectar at p12

Save Report

e Image File: shows the name of the picture currently being displayed. Use the Open button to navigate, select and load any

other file.
e Show/Hide Overlay: Enables or disables the mask, anomalies identification and analysis.

e Finer From/To: Identifies the fiber under test.
e Save Report: Generates a full report including a table with measurements and images. Use the >Ultilities >Files function to

View the report, export to PDF format and copy to USB.
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@] DAVEEX RESULT_EX © ~ C | "4 My page - ..
#NCeH> B-0-®-20- 50|09 7
Analyvsis Report:

Setup

| Parameter
[Fiber From | FremontHQ

[Fiber To  ||[ACME Telecom Inc. Hub
[Comments | Outbound 100GE

Test Data

Analysis Result

Fones |

Scrathes

Criteria(um) | Thresholds |

Criteria{um)

ACore

0

[0:5)

0-65 um [3;inf) I [5:in)
B:Cladding i Il [2:5)
65-120um | 4P 0 [5:inf)
C:Adhesive
120-130 um g

D:Conract
130-250 um

Result

e Results Table: Shows the defects and scratches count by sizes and position, used for the evaluation of the Pass/Fail criteria,
according to the IEC 61300-3-35 standard.

Image/Report Result Table
Scrathes Defects
Criteriaiprm) Threshoids Count Critesiafum) Thresholds Count
AsCore . [0:5) 4 o
0-65 um Be 0 0 [Si%) 0 &
B:Cladd . [2:5) 5 ]
65120 i (S:=b O ° (5i=) 0 6
C:Adheshoe =
120-130 prn
DrContact .
130-250 pm - [10:=) o 17
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9.2 Optical Power Meter (OPM)

This function works in conjunction with Optical Power Meter dongles (USB), such the optional UPM-100.
Insert the OPM dongle to on of the test set's USB port before launching this application.

Setup Result

oY IP Tools Wavelength m B LT DR ower Mater(OPM) W

Q; Met Wiz

i WiFi Wiz
“% Advanced

f_i; Browser

(| m [] Pewer Limits (dBm)
™ e minimun EEEE v

Optical Power and Loss Measurements
Wavelength: This pull-down menu provides a list of calibrated wavelengths to match the signal being measured.
Test Mode: Select between Power or Loss measurements.

e In Power Meter mode the test set presents the direct power readings, which are displayed in dBm, mW or uW units. Perform
the conversions by using the button on the right side of the reading.

e In Loss Meter mode the test set reports the difference in power readings between the Laser Source (LS) output being used
and what is currently present at the connector after being attenuated by the fiber. The results are presented in dB. Loss meter
requires to be referenced (calibrated) to the Laser Source output. You must connect the LS to the OPM dongle using a short
patch cord and tap on the Reference button to record the 0dB point. Then that LS can be connected to the far-end of the fiber
to measure the loss.

Hold: Freezes the last power or loss reading on the screen

Save: Records instantaneous power or loss readings in the Result’s tab. This is useful when measuring multiple fibers or testing one
fiber with multiple wavelengths. Up to 12 measurements can be logged in the Results tab. You must use the 1 button to save these
results.

e Setup Result
—— | e 11 Wave length:850 nm , Mode:Power Meter , Value:1.730 dBm
l."ﬂ.q IP Tools Loc #2 , Wave length:850 nm , Mode:Power Meter , Value:1.720 dBm
Lec #3 . Wave length:850 nm , Mode:Power Meter , Value:1.720 dBm
Loc #4 . Wave length:850 nm , Mode:Power Meter , Value:1.720 dBm
i WIFiw Loc #5 , Wave length:850 nm , Mode:Power Meter , Value:1.740 dBm
Loc 86 . Wave length:850 nm . Mode .Power Meter , Value:0.110 dBm
_Loc #7 , Wave length:850 nm , Mode:Power Meter , Value:1.350 dBm
f'"\ Browser Loe #8 , Wave length:1310 nm , Made:Power Meter , Value:1.390 dBm
Lee #8 , Wave length:1310 nm , Made:Peower Meter , Value:1.350 dBm
Lec #10 . Wave length:1490 nm , Mode:Power Meter , Value: 1,550 dBm
o m Loc #11 . Wave length:1550 nm , Mode:Power Meter , Value:1.470 dBm
Lec #12 . Wave length:1550 nm , Mode:Power Meter , Value:1.320 dBm

ﬁ; Met Wiz

I.-:ﬂ- Advanced

& ar
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9.2.1 Setting Pass/Fail Limits

Whether measuring optical power or loss, there are always power input limits (saturation and Loss) or attenuation allowances that
determine whether the fiber cable meets the requirements for the desired application or network elements.

Power Limits (dBm): When the check-box is marked, enter the Minimum and Maximum power levels allowed for the application
(e.g. in line with the transceiver's dynamic range). If the power reading falls beyond those limits, the power measurement reading will
turn red.

Loss Limits: Similar to power limits, set Minimum and Maximum amounts of optical power loss that are acceptable for the
application or specified for the cable or installation. Specify the total amount of attenuation in dB. Alternatively, select the dB/km or
dB/mi if the results are being compared against cable specifications. In this case, enter the length of the cable under test for the test
set to make the conversion.

Setup Result

@ IP Tools (AT 1625 nm SMF Ld  TestMode

1 Lt Saved - Loc® 1 Wi lengtic 1625 nen , ModecPower Meter , Vahee: 1,180 dBm , Passho
G Netwiz

i WiFi Wiz Ref.: 1.17 dBm

A% Advanced g 0.004000 dB/km

Ej; Browser

“Heference ! 10,00
L

@ PO | £ Loss Limits @Bkm  WIRNELPUAN0 |
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9.3 Data Card

To establish an IP connection using a data card, please make sure that the data card is connected on the USB port. The Data Card
icon, as shown below, will appear at the bottom of the screen.

6 Only datacards provided by VeEX are supported and have the driver necessary for connection.

Status

Breadband . [ -

&1 IP Tools |sian |
G Netws [T [rot connectea ]
Y | |

i WIFI Wiz

o Advanced

f_i; Browser

o —
2™

Data Card - Setup
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Press the Dial Up key.
In the IP Tools Setup menu, the Port will be displayed as "Datacard Port." The D for Data icon in the bar on the lower end of the

screen will have a red cross to show that datacard is not connected - .
Select the configuration parameters, then press Connect.

Trace Route

FL IP Tools i " Connect

f",\ Met Wiz

i WiFi Wiz

o Advanced

f',\ Browser

— —
sl™

Now that a connection has been established:

The D for Data in the icon turns green E

The connection details are displayed in the IP Tools Status tab (shown below)

It will automatically reconnect if the test set is powered off/on and you are in a good reception area
It will automatically reconnect if you enter a bad cell area and return to a good one

Status Trace Raute

iﬁq IP Tools | :.; 3.238.17. | “Disconnect

f',\ Mat Wiz

4 WIFi Wz

'__:‘_ Advanced

f",\ Browser

 Pe—
™ e
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9.4 WiFi inSSIDer
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Protected via WPAZ

Protocol
204ETF38:E1TA

CAIDCT:A4TDIEE  BO2.11bgn  J00Mbrs

VeEX@ECable-Tec
Protected via WPA2

B1BSERIFIIA BOZ.11bgn

Uxron
Protected via WPA2
VeEX Office

00:22:75:52:BD:TE BO2.11bg 54Mbis

C404:150CTaED

802.11bgn
Protected via WPAZ

WiFi inSSIDer Home

1. Plug the WiFi adaptor into the USB port. Allow at least 30-45 seconds for the unit to detect the wireless adaptor and for the
software driver to load.

O Products support USB wireless adaptors supplied by VeEX only and have the necessary software driver built into the test
set.

The WiFi InSSider supports 2.4GHz and 5.0GHz Bands. The home screen has tabs to display test results for both frequency bands
and also for graphical presentation of results for both.

2. Tap the Scan button on the right side of the screen.
After the scan is completed, the unit displays the list of access points (AP) detected in the 2.4 GHz and 5GHz bands.
The following information is displayed for each AP:

SSID name of the AP

BSSID (MAC address) of the AP

802.11 protocol version supported by the AP

Max data rate supported by the AP

AP's radio channel number

Lock symbol indicates if security is set on the AP (WEP, WPA or WPA2).
When the AP is unsecured, no lock symbol is displayed

e Signal strength of the AP

Access Points in the 5.0GHZ spectrum can only be displayed if the VeEX USB WiFi adapter supports 802.11a/n or 802.11 a/n/ac.
Refer to the USB WiFi adapter specifications.

3. Use the 2.4GHz GraphCH and 5.0GraphCH tabs to view the number of Access Points detected for each channel in the 2.4GHz
and 5GH bands and the strength of the strongest AP's signal for each channel.
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24GraphCH 5.0GraphCH 50Graph

2.4GHZ Channel
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4. Tap the Graph tab of the respective Channel to view the results in a graphical presentation.
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——
S J—

& & & &

&

ol
-100

Graph

CX380C User Manual RevA0O Page 75 of 105



Use the Right/Left/Up/Down function keys or the arrow keys on the unit's keypad to navigate the graph and get additional
information for the access points. Detailed information for each Access Point includes:

SSID: name of the AP

AP's radio Channel number

Signal strength (dBm)

Number of co-channel: Number of APs using the same radio channel

Number of Overlapping APs: Number of APs using channels whose frequency band overlaps with the AP.

Go back to top Go back to TOC

9.5 OTDR Viewer

This functionality allows the test platform to open and analyze standard OTDR .SOR files created by the TX300S-OTDR, RXT-4100
OTDR, FX300 OTDR or other OTDR test sets. It can also be used to control the wireless OPX-BOXe OTDR via Bluetooth or USB
connection, offering full-featured OTDR functionality.

For more information about OTDR information, see the OTDR Series User Manual at www.veexinc.com.

Go back to top Go back to TOC

9.6 Ethernet Tools

Use this option for Layer 4+ V-Test Throughput and V-Perf TCP tests using the top 1000BT test port.

Go back to top Go back to TOC

9.7 HIP (Home Installation Process)

The Home Installation Process can be downloaded to the test unit to ensure consistency with installation practices. A HIP certificate
will confirm that each new installation conforms to provider operating guidelines and ISO quality standards. For more information
about the Home Installation Process feature, contact Customer Care.

Go back to top Go back to TOC

9.8 TDR
The optional built-in Time Domain Reflectometer (TDR) supports up to 2 km/6000 ft of coaxial cable. It detects faults along the full

run. It provides a pre-set gain and pulse width feature which adjusts the vertical position for each range setting. Additionally,
impedance settings can be selected and Velocity Propagation (VP) factors can be adjusted to perform tests on different cables.

Go back to top Go back to TOC

9.9 In Service Sweep

For more information on this non service interrupting forward path sweep feature, see Section 8.0 Sweep Operations.

Go back to top Go back to TOC
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9.10 R-Server

The VeEX R-Server provides a central system to upload results and download profiles. Profiles that were pre-configured can be
downloaded with all parameters preset for testing. Once results are uploaded to R-Server, it stores and protects the data.

For more information about R-Server, go to www.veexinc.com.

Go back to top Go back to TOC

9.11 DMM

The DMM (Digital Multimeter) option provides functions to check the continuity of the coaxial cable signal strength between test
leads.

Go back to top Go back to TOC

CX380C User Manual RevA0O Page 77 of 105


http://www.veexinc.com/

10.0 Tools

IP Tools
Net Wiz

WiFi Wiz
Browser

10.1 IP Tools

The 10/100BaseT management port is located on the right hand side of the unit. This port can be used to connect to the unit for
management purposes (e.g., results retrieval, software upgrade, remote connectivity, etc).

You can access the management port configuration on the Tools > IP Tools menu.

Go back to top Go back to TOC
10.1.1 Setup

By default the IP configuration is set to DHCP and the unit will automatically attempt to connect.
For IP configuration, the following fields are required. Additional fields vary depending on Static or DHCP connection.

e Port: Select Management Port from the drop-down menu

e Profile: Default, Delete, Save, Save as..., Default, or Last configuration

e |IP Address: Select from Static or DHCP
o Static: If Static is selected, manually enter the IP address parameters (local IP, Gateway IP and DNS server IP)
o DHCP: If DHCP is selected, the unit will obtain IP address parameters from the DHCP server

Enter all parameters then press Connect to start the test.

Ping

T Nemork

QA PTools  mmm— — e

Management Port

f_;‘ Net Wiz Last configuration
~
DHCP

i WiFi Wiz

& Advanced

¥ 10.27.80.26 2020.04-28 17:59:44

DHCP Setup

For Static type connection, these additional fields are required:

Static: Enter a Local IP, Gateway address (if Gateway and DNS are set to Enable), and Subnet. All Static fields can be filled by
tapping on the section to access an alphanumeric keypad.

Port: Select Management Port from the drop-down menu

Profile: Default, Delete, Save, Save as..., Default, or Last configuration

IP Address: Static or IPv4 address of the test set.

Subnet: Enter the subnet mask.

Gateway and DNS: Enable or Disable. If set to enable, Gateway and DNS fields become available.
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o Gateway: Off or On. IPv4 address of the network gateway.
o DNS: Off, Primary, or Primary & Secondary. If set to Primary or Primary & Secondary, a DNS IP is required in order to
use the URL as a destination.

Enter all parameters then press Connect to start the test.

Trace Route

@Y IP Tools Management Port

G Net Wiz Last configuration
N

i WiFi Wiz

&, Advanced 255.255.255.0
Enable

W |192.168.1.1

W [192.168.48.1

"_'g Browser

(P) 10.27.80.26 ® 2020-04-28 18:00:53

Static Setup

Go back to top Go back to TOC

10.1.2 IP Connection Status

Ensure the Status is PASS before continuing with any IP tests. If the connection fails, go back to the setup screen to verify that the
parameters are entered correctly. Verify that the Ethernet cable is properly connected on the management port.

DHCP: PASS indicates that an IP address has successfully been assigned.

IP: PASS indicates that the IP address assigned has been verified to be unique in the network.
Gateway: PASS indicates that the gateway IP address is valid.

DNS: PASS indicates that the DNS IP address is valid.

Status

':‘1“ IP Tools v “Disconnect

ﬁ; Met Wiz

i WIFiwz

P~ Advanced

ﬁ; Browser

|ons1(Pass) DNS2(PASS)

o —
™

IP Connection Status

Go back to top Go back to TOC
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10.1.3 Ping
The Ping Result provides the number of Sent, Received, Unreach, Missing, and the Round Trip delay.
Ping Testing

Ping is a popular computer network tool used to test whether a particular host is reachable across an IP network. A ping is
performed by sending an echo request or ICMP (Internet Control Message Protocol) to the echo response replies.

Ping Setup

e Profile: Delete, Save, Save as..., or Default.

o Destination: Enter the destination IP address or URL to ping.

e Number of Pings: Press the field and use the alphanumeric keypad to enter the number of ping attempts that will be
performed to reach the network device.

If Continuous Ping is selected, the number of pings is not needed. The test set will continuously ping the target host
w until the Stop is pressed.

e Length: Use the alphanumeric keypad to enter the length of the ICMP echo request packet transmitted.

e Ping/Sec: Use the alphanumeric keypad to enter the Ping repetition rate (Ping/second) up to 10 pings per second.

e Time Out: Time-to-Live (TTL) in milliseconds. Use the alphanumeric keypad to enter the maximum time allowed (in ms, up to
99999ms) between an ICMP ping and echo response.

Once the parameters are configured, press Start to begin the test.

Traze Route

|
Result
“ e

&} P Tools Disconnect

ﬁ',; Mat Wiz

i WiFiwiz | — —i

‘f"’\ Browser

" s

Ping Setup
Go back to top Go back to TOC
Ping Results
Pressing Ping will take you to the Result tab and start the Ping test.

e Destination: Indicates the destination IP address.

e Ping status: In Progress, PASS, or FAIL.

e Sent, Received, Unreach, Missing: Number of pings sent, received, unreached or missing. A Ping is counted missing if no
response is received before timeout. A Ping is counted unreached if an echo response is received with host unreachable set.

e PING also estimates the round-trip time in milliseconds

Current: The current time for a Ping request to be answered.

Average: The average time recorded for a Ping request to be answered.

Max: The maximum time recorded for a Ping request to be answered.

Min: The minimum time recorded for a Ping request to be answered.

o

O O o
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Setup Status Ping Trace Route

- | Setup ———
=3 P Tools - 1
A 1P Too [Fing:Finished 2 LCE LTI

ﬁ; Met Wiz

i WiFi Wiz

i Advanced

ﬁ; Browser

) I——
e

Ping Result
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10.1.4 Trace Route

Trace Route is a common method used to find the route to the destination IP address or URL. It is often used to identify routing
problems and unreachable destinations. All the remote IP addresses and their response times are displayed indicating possible
network congestion points.

Trace Route setup tab:
The following setup selections are available:

Profile: Delete, Save, Save as..., Default. Select Default to recall a trace route file or create a new test
Destination: Enter the IP address or URL of the network device to be detected

Time Out: Enter the maximum time allowed between an ICMP echo and response at each hop

Max Hop: Enter the maximum number of network devices the packet is allowed to transit

Once the parameters are configured, press Start to begin the test.

Trace Route

Results _ .
L IP Tools F “Disconnect

ﬁ; Met Wiz

i WiFi Wiz
) Advanced

q‘ Browsaer

1 Files |

Trace Route Setup

Go back to top Go back to TOC
Trace Route results:

e Hop: Order of the routers on the route
e TTL: Time to reach each router on the route
e Address: Address of each router on the route
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If there is no response from a particular hop, an asterisk will be displayed.
w

[ Trace Route

4 |
———
Disconnect

X IP Tools J|Traceraute Finished
f',\ Met Wiz
i WiFi Wiz
“ig, Advanced

f.",'; Browser

 r——
™

Trace Route Result
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10.2 Net Wiz

Net Wiz verifies the status of each IP address in the selected range, by using ARP (Address Resolution Protocol) and ICMP test.

10.2.1 Net Wiz Setup

e Profile: Drop-down selections are Default, Delete, Save, Save As...
e Begin IP: Set the start address for the desired IP range using the numeric keypad
e End IP: Set the end address for the desired IP range using the numeric keypad

Select the test by placing a check mark in the corresponding box of any of the following: ARP, Ping.

Y IP Teols

ﬁ; Met Wiz

i WiFi Wiz
P~ Advanced

ﬁ; Browser

o —
™

Go back to top Go back to TOC

10.2.2 Net Wiz Results

Summary indicates the test status and reports:

Diseovery

Net Wiz Setup

TX/RX Frames: Total number of TX (transmitted) and RX (received) frames

RX Errors: Received frames in error
Speed Advert: Speed advertised

Duplex Advert: Duplex mode advertised
Device Found: Total number of Devices and Networks found

R P Tools

Summary

Diseovery

Davices

Metworks

ﬁ; Met Wiz Dizcovery:Pass

i WiFi Wiz
P~ Advanced

ﬁ; Browser

o —
Y Fiies |
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The Devices tab reports global and detailed device information.

Global reports:

e Total number of devices found
e Number of devices (Routers, Servers, Hosts)

Diseovery

" [

. — 5 :
G IP Tosls Summary -nm Networks I
v

4 WIFi Wz

1
™
" Advanced | "

f",\ Browser

 re——
s

Net Wiz Results - Devices - Global

Detail displays the Attribute, MAC and IP Addresses, and Ping test results of each device discovered.

- - T Discovery

= Setup _m - : .
o L3 | | _
2} IP Tools _ Summary -nm Hetworks e e

G Netwiz Glabal
i WiFiwiz
i Advanced

'I"',‘ Browser

i iies |
o)

Net Wiz Results - Devices - Detail
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10.3 WiFi Wiz

The WiFi Wiz allows you to test wireless WiFi 802.11a,b,g,n,ac networks (based on capabilities supported by WiFi USB adaptor
provided by VeEX). A typical application is shown below.

VolIP Router

~ >
=<
Data Router

=

Video Router &
Broadcast Server

Typical WiFi Wiz Application
The WiFi Wiz function supports:

802.11 a/b/g/n/ac standards (refer to WiFi USB adaptor provided by VeEX)
WEP, WPA, WPA2 Encryption

Scanning

SSID broadcasting and report

Signal Strength

IP Connection and Ping Test

Go back to top Go back to TOC

10.3.1 WiFi Procedure

e Plug the WiFi adaptor into the USB port. Allow at least 30-45 seconds for the unit to detect the wireless adaptor and for the
software driver to load.

0 Products support USB wireless adaptors supplied by VeEX ONLY and have the necessary software driver built into
the test set.

e Tap on the Scan tab once the test set has detected the wireless USB adaptor.

Trace Route . T“

Scan Connect

" Connect AF

Frotocol

CGI000DV200
Protected via WPAZ
VeEX-Sales CAIDCT:A4TDEE 8B0Z211bgn  J0OMDJ/s 3 a ‘
Protected via WPAZ
VeEX@Cable-Tec B4:1B5E6:F1:1A 802.11bgn 144Mb/s 4 & j
. Protected via WPA2
| UXroo 00:22:75:53:BD:TE B02.11bg 54Mb/s [ a ‘
Protected via WPAZ
TradeLeaves 01D TSR 3282 BO2.11bg S54Mb/s 1
Protected via WPAZ

100DTF.D418:27

WiFi Wiz - AP List
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AP List

The following information is displayed for each AP:

SSID name of the AP

BSSID (MAC address) of the AP

802.11 protocol version supported by the AP

Max data rate supported by the AP

AP's radio channel number

Lock symbol indicates if security is set on the AP (WEP, WPA or WPA2).
When the AP is unsecured, no lock symbol is displayed

e Signal strength of the AP

Select one of the Access Points (AP) to start a connection. If the AP is locked, a network key is required to complete the connection.
The key can either be 10 characters or 26 characters.

! If the wrong network key is entered, the test set will connect to the Access Point, but will not be able to connect to the web
or perform the Ping test.

Once selected, an Edit Settings function key appears on the right hand side bar.
Tap on Edit Settings or Connect AP to change the Encryption Type and enter the WiFi Key.

e Encryption Type: Supported encryption types include WEP, WPA, and WPA2.
e Key: Security phrase or password necessary to access SSID and network. Tap the Key field to enter the AP password on the
pop-up keypad.
o ASCII formatting supported
o The password/phrase can be hidden (Global Settings > Show Password > Yes/No)

Passwords are case sensitive.
w

Tap Apply after selecting the Encryption Type and entering the Key. If the encryption menu was accessed via Edit Settings, press
Connect AP to connect to the AP. If the encryption menu was accessed via Connect AP, the test set will automatically connect to
the AP after hitting Apply.

Trace Route . T p—

.

| “Tonnect AP

.. =
| [ Edit Settings

WiFi Wiz - AP Encryption Settings

Connect

The Setup Tab displays the Profile, ESSID, Encryption Type and Password.
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Trace Route . Cran

Connect
Dise, AP

Cnn nect Met |

Edit Settings

WiFi Wiz Connection Setup

Status

The Status Tab displays the following information on the connection:

e Connection Status

e ESSIiD: Name connected to

e BSSiD: MAC address of wireless router/device connected to
e Channel: WiFi Channel # connected to

e Encryption: Encryption type

e Mode

e Signal:

o Radio signal level (dBm)

o Link quality score

o Max data rate

o 802.11 protocols supported

Trace Route
Connect

Disc. AF

EM rigct Nﬂ

Edlt Settings

WiFi Wiz Connection Status

After a successful connection to the Access Point press Connect IP to obtain an IP address and access the additional IP tests like
Ping, Trace Route etc.
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Trace Route ARPWIz Sean
Connect Mebwaork
| l_—.
Disc. AP

Request Status: Successful

Dise. Met

T

WiFi Wiz Connect IP

Go back to top Go back to TOC
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10.4 Web Browser

A web browser is available in the >Utilities >Tools > Browser menu and can be used as a convenience (browse the web) or to
quickly verify Internet connectivity.

The built-in web browser uses the management port IP connection. An active IP connection can be established either through
Ethernet, WiFi or datacard ports.

The web browser defaults to VeEX's website. Use the Web browser's navigation bar to enter the name of the website you wish to
reach.

< C v & veexinc.com

ea Products Solutions Support News & Events Follow Us ~ Corporate { ) | @ MyVeEX

Speed Matters
From the home to the headend

\/

Web Browser

Go back to top Go back to TOC
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11.0 Utilities

About

Screen Calibration
Bluetooth

Power

Backlight

Global Settings
Date and Time

Remote Access

11.1 Platform Settings

This section provides settings for the global parameters of the test set or platform (system settings).

Z:, Settings
7, Help

%, Backlight
'E:._, VeExpress

R -
= R-Server

* MUpgrade

Go back to top Go back to TOC

11.1.1 About

Backlight

-
"4 N Global

."

Bluetooth @ Date & Time

o -"\ .
.\._ ")

Settings Menu

The About screen displays information about the software version, serial number, and MAC address of the management port of the

unit, as well as a list of software licenses (optional test features) currently loaded in the test set.

WebSite Support:

Customer Care: +1 [510) 6500559

CPU Module: SNVVEICOZMCE10224C02
Platferm: S/NTTTAOOMCI10175 Rev ADD
SMNNVVTRDOOMCE10208D0E
Slot 2:3005M SHNNVVTRDOOMCE10212D06

W

., VeExpress
R
.-

R-Server Slot 1:3005M

-
® MUpgrade

Utility Settings - About
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Softeare Option

THFO0SE OC-12 Testing
THE00S OC.48 Testing I hudied

THFO0SE DC-102 Tesling Pegimansm

THEO0SE 162G Fisre Channel I e
fRiaEsRI THI00S 1G2GAG Fibr e Charnel Inchudied

THI00S 1GEGAG0G Fikar ¢ Chanmel Petimansimt
THEO0S 86 Filser Chanmel Lased Expired
THE00S OTU Pedimansnt

THFOS OTUZ Petimansm

THI00S OTUTe2e
- rpagedets -~

Utility Settings - About - Software Option
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11.1.2 Screen Calibration

Calibrate the touch screen using the Screen Calibration option.

Utility Settings - Screen Calibration

Follow the instructions and tap on the center of the five targets displayed at all four corners. A message displays when calibration is
complete. If the touch screen is miscalibrated by mistake, use the cursor and enter keys to start the calibration feature and repeat

the procedure.

Go back to top Go back to TOC

11.1.3 Bluetooth

VeEX products support a micro USB Bluetooth adaptor offering wireless connectivity up to 10 meters (30 feet). Ultra compact and
portable, the adaptor provides an untethered connection between the tester and other Bluetooth compatible devices such as a
Notebook PC or cell phone. Test results can be transferred quickly and easily without having to hassle with memory sticks or

Ethernet connections.

An overview of the application is shown below.
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VEEX VePAL 80 ‘
[

o o [ ]
SIGNAL FRAME PATIERN ALW/ERR
) L

Bluetooth

L J

«>
(=)

O Bluetooth Adaptors - Compatibility

Not all Bluetooth adaptors on the market are supported by the V300 product series. Please use adaptors that have been
tested and supplied by VeEX only to ensure compatibility and correct operation.

Go back to top Go back to TOC
Bluetooth Setup
Insert the Bluetooth adaptor into the USB port on the side of unit. If you are using more than one USB device, use an external USB

hub to connect additional devices. Once detected, a Bluetooth icon is displayed on screen.

Devices

The test platform will automatically detect the Bluetooth adaptor once plugged into the USB port. Details of the Bluetooth adaptor will
be displayed including the MAC address of the device and the last 4 digits of the serial # of the V300 test set. The last 4 digits of the
V300 series test set will be the pairing code between the unit and the external device. Press the Connection tab to view the
passcode.

— Connection
O _ _

By
2, Settings

t_ Backlight

E:_‘ VeExpress

E B
- R-Server

¥ MUpgrade

Bluetooth - Devices Tab
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&, Settings

R vE W
4
g

£ VeExpress

v, R-Server

. =

M.Upgrade

‘::_, Settings
. i

. Backlight
'.';’ VeExprass

R R-Server

=
* MUpgrade
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Setup

Devices Sean Connection

| Scan Status : Finished

Device Name

| MR T
Unpaired

Device Address
E4.FBIEF42:03:24

Bluetooth - Devices Tab

Devices Connection

Pairing Status:in Pragress...

If requested from your pairing device please use the
following passcode:

0183

Bluetooth - Connection - Passcode

————
Unpair

e Press Scan to check for available Bluetooth devices. Once scanning is complete, a list of discovered Bluetooth devices will

be listed. Please ensure the peripheral device is set to Discoverable during Scanning and Pairing operation.

e Press Pair BT to begin the pairing process. During the pairing operation, you will be prompted to enter a code on the
peripheral device (PC or Mobile Phone) in order to pair successfully. Enter the last 4 digits of the V300 serial number as

shown in the Connection tab.

e Once paired, click the Services button at the bottom of the screen to check the service attributes. To upload test results via
Bluetooth and Mobile phone to a UMTS or 3G network, full data upload service will be required.
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Devices Connection F— Unpair :

F'.!Irlnn Status:Accomplished
¥, Settings : loo:15:83:4C:68:96
| INeEX Tablet GalaxyTabs
Ed.F8:EF42:C3:24

® Backlight

., VeExpress
R-Server

M.Upgrade

e SOIE

Bluetooth - Connection Established

T Devices Sean Connection | F— Unpair

Pairing Status:Accomplished

o, Settings
z o
® , Backlight )
[0x1801)
., VeExpress
B Lzcap E RECOMM({chan=0)
R-Server

M.Upgrade |1)
{0x1800)

H Lzcar B oBEX E rRFCOMM{chan=0)

P

Bluetooth - Connection Page 2
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11.1.4 Power

The Power option provides information about current power source and information about the battery gauge. Tap on the battery
icon, on the top bar, to bring battery charge and estimated autonomy information.

Power Information
Power Source

Battery Status Discharging...

Remaining Capacity 98%
Remaining Time 16 hours 36 mins
———
OK

Utility Settings - Battery Power

Go back to top Go back to TOC
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11.1.5 Backlight

Use Backlight option to control the backlight for the unit via Power and Brightness settings.
Battery Power/AC Power:

e Select a timer to turn off the backlight if the unit is not in use. This function helps improve the battery autonomy and preserve
LCD life.

e To enable the timer, check "Turn off backlight if device is not used for" and with the drop-down menu, adjust the duration of
the idle time before the backlight is turned off.

e Once the timer is active and the backlight turned off, any action on the test set (touch screen, keypad) will turn on the
backlight again.

Battery Power AC Power Brightness

Warning: Battery life will reduce when backlight is on.

On Battery Power:

E:___ VeExpress

8 R 10sec W]
= R-Server

¥ MUpgrade

Backlight - Battery Power

Battery Power AC Power Brightness

On AC Power:

Backlight - AC Power

Brightness: Select the brightness level for Battery and AC operation modes.
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= T——— Battery Power AC Power Brightness
——— s

| %2, Settings Slide up to increase the brightness and down to decrease the brightness!

T Help
Om Batlery

Backlight

i

= # -

' ____ VeExpress L
<o

x
-
R R-Server

| % MUpgrade

Backlight - Brightness
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11.1.6 Global Settings

General Setting

Language: An alternative language for the user interface.

Units: Measurement system (English - feet or Metric - meter)

Audible Alarm: When enabled, the test set's buzzer will sound (beep) when alarms and errors are being detected.

Show Password: Hides/shows username and password information associated with FTP and related IP functions

User Interface: The USA user interface version presents SONET/DSn application-oriented menus, while the International
setting is more open to all settings.

General Setting Storage Setting Save Setting

o, Settings

® Backlight

., VeExpress

., R-Server

MUpgrade

Utility Settings - General Setting

Storage Setting

File Name Prefix: Tap on the box to enter the file name prefix using the pop up alphanumeric keypad

Profile Deleting: Auto Delete or Prompt User

Profile Saving: Auto Overwrite or Prompt User

Result Saving: Manual or Prompt User

Advanced Saving: On/Off. Turning ON allows the addition of extra information to the results file so it can be uploaded to a
centralized R300 Server. Requires Advanced Management Option.
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¥ MUpgrade
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Utility Settings - Storage Setting

Save Screen Settings
Save Screen tab: Helps control the behavior of the Lock key on the keypad. The Lock key can be set to do the following:

e Lock/Unlock the unit's screen to prevent accidental interruption during a long term test.
e Save Screen Shots: The following configurations can also be done:
o The compression level of the screen picture
o Maximum number of screenshots that can be saved.
Each time the lock key is pressed from the key pad a screen shot will be saved in memory. The screen shots can be
recovered under Files>Saved.

T General Setting Storage Setting Save Setting

Settings

.
-
':_, Backlight
EX
s VeExpress

R R-Server

-
¥ MUpgrade

Y

Utility Settings - Lock/Save Screen
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11.1.7 Date and Time

Use the Date and Time option to set the date and time. Daylight savings are automatically enabled in the utility.

[—— Date & Time Time Zone
]

)

. .
z, Settings

f_, Backlight

- |
- VeExpress Time:

R -
= R-Server

® MUpgrade

Date Setup
Go back to top Go back to TOC
11.1.8 Remote Access

There are different ways to control or access the test set and the information it contains, from a local (LAN) or remote (WAN)
connected PC:

e ReVeal PC software
e VNC Client

Go back to top Go back to TOC
ReVeal

Use this VeEX application to connect to the test set, using the platform’s IP address. The ReVeal intuitive user interface offers the
following functions:

e Test Profiles Management: Create, Edit, upload and download complex Ethernet and Fibre Channel test profiles (BERT,
Throughput, RFC2544, Y1564 SAM, Scan, IP, Ping/Trace, Packet Capture, etc)

e Test Results Management: Download results from the test set, manage local test results (PC HDD), generate detailed test
reports, export to CSV or PDF, and print.

e View software options, licenses, serial numbers, perform remote software updates

ReVeal is a Windows® application that can be downloaded free of charge from www.veexinc.com.

Connect remotely from a desktop PC via ReVeal tool software or through Remote Access on the test set. To proceed with remote
access, make sure that remote control software is installed on the PC device. Configure the Profile, VNC Server Service, Web
Service, VNC and Web passwords on the Remote Access page. Input the test set IP address and specified user password when
prompted by the software to initiate Remote Access. For more information, see the ReVeal User Manual at www.veexinc.com.

Go back to Remote Access

Go back to top Go back to TOC
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Remote access with VNC Server/Viewer:

The test set VNC service can be managed in >Utilities >Settings >More >Remote Access menu, to enable or disable the VNC
server and assign remote access passwords.

e Super User Password: Allows remote VNC clients to view and control the user interface via mouse.
e Regular User Password: Allows remote VNC users (guests) to view what’s currently on the test set screen, but no
interactions with the GUI are allowed.

Although the test set VNC services allows multiple users to be connected simultaneously, it is a screen mirroring service, so all
users would be seeing and interacting with the same GUI. Such feature can certainly be used for training purposes, but it is not
recommended for multi-user or multi-test environments.

VNC clients, such as RealVNC®, are readily available for download for different platforms and form factors, including Windows®.
Mac OS®, Linux, iOS, Android.

e VNC Service: Enable or disable the remote access to remote VNC clients running on PCs, Macs, tablets or smart phones.

e VNC Super User Password: Defines the password for users allowed to control the test set via standard VNC clients.

e VNC Regular User Password: Defines the password given to users who are only allowed to view the test set current screen
via standard VNC clients, but not make any changes to test or test set.

After configuring these settings in the Remote Access menu, run VNC on the PC. A message box will prompt the user to enter a
Server number, which is the test set IP address. Enter the VNC Super/Regular password when prompted by the message box for a
password.

Settings

®, Backlight ]

, VeExpress

_, R-Server

M.Upgrade

Remote Access

n

C Encrpption: | Always OFff

[ Ahowt,. ][ Optionz. .. ] [ 0k ][ Canicel

VNC Viewer - Enter Server Address
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Go back to Remote Access
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WNC Viewer : Authentication [No Encryption]

|
n |zername:

Cancel
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VNC Viewer - Password Prompt
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12.0 File Management

The test unit's File Manager displays saved results, profiles, and images stored on the unit. The saved file can be exported to PDF,
a USB stick, or through Bluetooth to a PC, Tablet or other mobile device.

To access saved files, select Utilities>Files>Saved.
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File Manager

12.1 File Manager: Working with Saved Results, Profiles, Images

0 Always use the stylus provided with the unit to files and perform files functions.

Tap the check box to select the desired files and perform functions.

Sorting/Filtering Files

e Use File Filters to isolate desired types of results from all other test results stored in the test set and reduce the number of

pages displayed.

e Tap any column header to sort by that specific parameter in ascending or descending order. Tap again to change the sorting

order.
e Tap Show All to reset filters.

File Functions

Del: Deletes the file.
Rename: Renames the file.

Yes.

View: Displays the results on the unit.

U/L: Unlocks/Locks the file to prevent accidental deletion.
PDF: Select the results file, then tap PDF at the bottom. A "PDF file will be generated to USB disk" message appears. Tap

From USB: Imports files from a connected USB memory device.

e To USB: Select the results file, then tap To USB at the bottom. If a USB memory device is plugged in, the file will be exported

to it. Each file is saved into its own folder using the "MyVeEX" tree directory format.

0 Transferring files via the USB port requires a FAT32 USB stick.

CX380C User Manual RevA0O
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e BT: Transfers files to and from a paired device (requires a compatible USB dongle).
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12.1.1 Backup and Restore Files

Page 1 of 15

File Manager: Save Files

EEEEEEHEHEEEEEJ

Backup and restore files using a FAT32 compatible USB stick inserted into the test unit or via Bluetooth® File Transfer (requires

compatible USB dongle).
USB:

e Tap the file(s) to transfer, then tap To USB to copy the selected files to the USB stick or tap From USB to restore all files

from the USB stick.
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File Manager: Backup and Restore Files

O crri
B commen

O Ethernet

Bluetooth: This function requires a compatible USB dongle. For more information, see Bluetooth.

CDCHEDCECEDE g

e To Export using Bluetooth (optional): Select the results file, then tap BT at the bottom. The device automatically scans for
devices. After pairing the device, tap Send. The file will be exported to the paired PC or Mobile device.

e To Export to a Tablet: Using a Bluetooth dongle accessory, select the results file, then click BT at the bottom. The device
automatically scans for devices. After pairing the device, click Send. The file will be exported to the paired PC or Mobile

device.
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13.0 Setup - Main Menu

The Main menu contains CX380C related system operation and parameter settings. Select the Setup option in the left
panel to access the Setup screen.

e Channel Table
o Default Location

For more information on setting up Channel Tables, Locations, and Test Point Compensation, see Section 6.0
w Setug.

e Tilt A&D Start Mode - Select the Tilt '"A&D Combined' mode to start in Graph or Table mode.

e Unit - Changes the display unit between dBmV and dBuV.

TP Compensation - Turns the Test Point (TP) compensation On or Off. Create or edit the name of test point locations and
the associated compensation value is added to the level measurement results.

VeCheck Scan Range - Select the maximum of the frequency range for the advanced system scan.

VeCheck Scan Type - Select the channels to scan or use the pre-configured channel table.

Analog C/N Offset - Sets the offset frequency for the noise measurement, 1.00 MHz to +2.50 MHz.

Hum Zone - Sets the Hum/low frequency of a known disturbance or connection causing distortion.

D3.1 OFDM Table - Create and edit OFDM channel table.

The OFDM Table feature is applicable only for Japan.
w

e TDR Cable Type - Select type of cable to assess.
e Table Lock - Locks the channel table to prevent accidentally erasing of pre-stored channel tables.
e Sweep table (RP) - Create or edit return path sweep tables.

@ This feature is currently not supported.

e Calan Master Profile - Select the CalLan 3010H+ profile to use.
e Upstream Bound - Set the Upstream Path frequency.

Thl:Standard_Q256 Loc:GroundBlock 20200427 14:13:14

Setup - Main Menu
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14.0 Certifications and Declarations

What is CE?

The CE marking is a mandatory European marking for certain product groups to
indicate conformity with the essential health and safety requirements set out in
European Directives. To permit the use of a CE mark on a product, proof that the
item meets the relevant requirements must be documented.

Use of this logo implies that the unit conforms to requirements of European Union

and European Free Trade Association (EFTA). EN61010-1
Declaration of Conformity

For a copy of the CE Declaration of Conformity relating to VeEX products,
please contact VeEX customer service.

RoHS Compliance

VeEX QUALITY AND ENVIRONMENTAL POLICY

Our quality and environmental policy is to limit and progressively eliminate the use
of hazardous substances and chemicals in the design and manufacture of our
products.

VeEX products are classified as Monitoring and Control Instruments under Article
2, Section (1), Category 9 of the WEEE 2002/96/EC Directive.

RoHS and WEEE Position Statement

The Council of the European Union and the European Parliament adopted Directive
2002/95/EC (January 27, 2003), to Reduce the use of certain Hazardous
Substances (RoHS) in Electrical and Electronic Equipment, and Directive
2002/96/EC on Waste Electrical and Electronics Equipment (WEEE), with the
purpose of reducing the environmental impact of waste electrical and electronic
equipment. Both were later recast by Directives 2011/65/EU and 2012/19/EU
respectively. All VeEX products being placed on the EU market conform with these
directives.

ROHS Statement Additional RoHS substance restrictions for the Monitoring and Control Instruments

were adopted by EU Directive 2015/863 (March 31, 2015). These new restrictions
will take effect from July 22, 2021. VeEX has established a program to ensure that
from July 22, 2021, all its products to be sold and shipped into the EU market will
conform with (EU) 2015/863.

VeEX Inc. is committed to comply with RoHS and WEEE Directives to minimize the
environmental impact of our products.

For more information about RoHS as it relates to VeEX Inc, go to the VeEX web
site at www.veexinc.com/RoHS.
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15.0 About VeEX

VeEX Inc., a customer-oriented communications test and measurement company, develops innovative test and monitoring solutions
for next generation telecommunication networks and services. With a blend of advanced technologies and vast technical expertise,
VeEX products address all stages of network deployment, maintenance, field service turn-up, and integrate service verification
features across copper, fiber optics, CATV/DOCSIS, mobile 4G/5G backhaul and fronthaul, next generation transport network, Fibre
Channel, carrier & metro Ethernet technologies, WLAN and synchronization.

Visit us online at www.veexinc.com for the latest updates and additional documentation.

VeEX Incorporated
2827 Lakeview Court
Fremont, CA 94538
USA

Tel: +1 510 651 0500
Fax: +1 510 651 0505

Customer Care

Tel: + 1 510 651 0500
Email: customercare@yveexinc.com
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