To determine if the FDR Mode option is available on this
instrument, press the _sews [ softkey, use the @ @

buttons to select the icon and press the € button.

Info

You may also press the (4 to display the Instrument
Information screen.

Use the &) ¥ buttons to select the RF Option Info field.
If the FDR Option is installed, the widow will display the
text FDR : YES.

The Calibration Info field will display the date the FDR
Mode was last calibrated.
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The FDR Mode allows the user to find reflection points in a cable network. The following

procedures detail the use of the FDR Mode.

Reference Level

The reference level may be adjusted in 3 dB
increments.

To change the reference level, use the & @ buttons

to highlight the Ref control and use the & ) buttons
to change the reference level.

Velocity of Propagation (VoP)

To adjust the VoP use the @ @ buttons to highlight

the VoP control and use the & §) buttons to change
the VoP percentage value.

VoP = 78.0 % Distance 0.0 feet
Lol

f i

I foaa b i

B LRV PN P 1
0 lellﬁw 5DU ‘lUI?ﬁIJ\J 1I:I]I}/f 125W 11\15{D’U1:51‘

Start: 50MHz Step:1.0MHz Stop: 650 MHz
Marker A: 0.0ft, -80.000 dBRL
Marker B: 0.0Ff, -80.000 dBRL

Freguency Reflectometer | DSPOK |

Get YoP I Calc VoP | |

Frequency Reflectometer ]

Ref = -33 dBRL R ik Distance 0.0 feet

||

/|

L

AT

0 75 50 75 100 135 150 174

Start: 50MHz Step:1.0MHz Stop: 650 MHz

Marker A: 0.0ft, -80.000 dBRL

Marker B: 0.0Ff, -80.000 dBRL

|_DSPOK_|

| Get YoP I Calc‘n‘nPl |
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FDR

Step Size
To change the frequency of the step size press the

r
@ @ buttons to highlight the Step control, press the Ref=-33 dBRL VoP =78.0% Distance 0.0 feet

@& § buttons to select 0.5 MHz or 1.0 MHz step
size.

Start: 50MHz ESRERNLIE Stop: 65.0 MHz
Marker A: 0.0f, -80.000 dERL
Marker B: 0.0f, -80.000 dERL

Frequency Reflectometer | DSP OK |
Get VoP I Calc VoP | |

Marker Settings
The instrument displays two frequency-settable

markers as dark vertical lines on the scale. These Ref=-33dPRL_ VoP =78.0%  Distance 0.0 feet
markers can be used to make amplitude
measurements of carriers at user-selected
frequencies, or to determine the difference (Delta) in
amplitude between two selected carriers.

Start: 50MHz Step:1.0MHz Stop: 650 MHz

ELL G R ) (- 80.000 dBRL

Marker B: 0.0ft, -80.000 d6BRL

|_DSPOK_|
| Get YoP I Calc‘n‘nPl |

To seta marker to a frequency, use the @ @ buttons (TN X

to highlight Marker A or Marker B, then increment the Ref=-33 dBRL VoP = 76.0 % Distance 0.0 feet

marker to higher or lower frequencies using the &) §)
buttons. You can also enter a frequency directly using

the alphanumeric keypad and pressing the @ button.

Start: 50MHz Step:1.0MHz Stop: 65.0 MHz
Marker A : 0.0 ft, -#0.000 dBRL
arker B: 0.0F, SRR
Frequency Reflectometer

Get YoP I Calc VoP | |
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Calc VoP
To calculate distance, press the _cacvwer | softkey, use Frequency Reflectometer X

the & ) buttons to highlight Marker A or Marker B, VoP-820%  Distance 0.0 fcet

and press the € button. The distance relative to the
specific marker is displayed next to the Distance
readout in the upper right corner of the FDR Mode

window.
Start: 50MHz Step:1.0MHz Stop: 650 MHz
Marker A: 0.0ft, -80.000 dBRL
MarkerB: 0.0f, -80.000 1m
Frequency Reflectometer Marker B
| Get YoP I Calc YoP |

The user may select RG-59, RG-6, RG-11, Frequency Frequency Reflectometer |
Simi-Rigid, or Hardline cable type by pressing the VoP = 76.0 % Distance 0.0 feet

setwor | softkey, use the &) §) buttons to highlight the
cable type desired and press the @ button or you
RG 5q

may also select the numeric key that matches the
desired cable type.
Start: 5.01 RGﬁ Stop: §5.0 MHz
Marker &: 0. RG-11
MarkerB: 0. gomi-Rigid #4
Frequency RejELLIUTE

4” Get VoP Calc VoP |
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The Function Menu can be accessed by pressing the
@» button while in the FDR Mode.

The following Function Menu Options can be accessed
while in FDR Mode and are described in Section I: The

Basics, Chapter 6: Basic Function Menu Options:
e Contrast/Freeze

* Screen Capture
» Context Help

* Save Data Log

Frequency Reflectometer ]

W E L YoP = 78.0 % Distance 0.0 feet

J

]
\ |

Screen Capture

)

Context Help #3

[ % Save Data Log #4
Start : ssowvmE——orepT eI ——oropoad

Marker A: 0.0ft, -§0.000 dBRL

Marker B: 0.0 ﬂ, -§0.000 dBRL

Date: 22-0ct-2009 at 10:08:04

| Get YoP I Calc VoP |

ng \

174

.0 MHz
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Source Mode

Introduction

The Source Mode configures the 860 DSP or 860 DSPi to function as a return frequency signal
source with settable signal frequency, amplitude and modulation.

You can use Source Mode to “ring out” home and MDU (Multiple Dwelling Unit) cabling, using a
signal level meter or Legacy Guardian Isometer Reverse Leakage Detector to trace cabling. You
can also inject the test signal into the house wiring and use the Isometer to find breaks and loose
connections that would admit ingress.

In order to use the Source Mode on your 860 DSP, the instrument must be equipped with Return
Sweep Receiver Option (SR-1) or Return Tester Option (VP-1). In order to use the Source Mode
on your 860 DSPI, the instrument must be equipped with Power Pack Option (PP-1) and Return
Sweep Receiver Option (SR-1) or Return Tester Option (VP-1).

This section will provide you with the basic understanding of how to use Source Mode including:

* Required Setup

« Using Source Mode Source Generator ]
. Frequency
55
» Setting Frequency 50
— 45 Tx Level
* Adjusting Tx Level a0 e f; f’mmu
36
« Selecting Modulation Type 0 e L2l
25 —... dBmV
« Changing Frequency Step Size . Delta
) . 510 15 20 25 20 35 40 45 50 55 60 65 .. dB
* Function Menu Options CW Carrier
Zero | Mudulationl Freq Step | Start |

Note: Source Mode is an optional function of the 860 DSP and
o 860 DSPi. To view the installed functions on your instrument, see
g Section IV: Setup Functions, Chapter 5: Instrument Information

Mode. If you do not have Source Mode installed in your instrument,
you may call Trilithic at (800) 344-2412 to order this option and start
using it today.

Note: If your instrument does not include all of the features shown in this
= chapter, go on-line to www.trilithic.com to update your firmware for free.
5 This will allow you to use all of the newest features that are included in
this mode.
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Source

To use Source Mode, you will need to set up some basic parameters, be sure you have
completed Section I: The Basics, Chapter 5: Initial Setup before proceeding through this
chapter.

To start using the Source Mode, select the _start_|
softkey. The graph will no longer display the text RF Off
and the source signal will be displayed.

To stop using the Source Mode, select the __stee_|

55 Frequency
50
45 RF Off Tx Level
40— A0 dBmY
36
(e Rx Lewvel
25 .. dBmMY
20
Delta
... dB
CW Carrier
Zero | Mudulationl Freq Step | Start |

Source Generator ]

Source Generator ]

softkey. The graph will no longer display the source o Frequency
signal and the text RF Off will be displayed. 503
445 Tx Level
40 40 dBmY
35
30 Rx Level
25 ... dBmVY
20
Delta
.. dB
CW Carrier
Zero | Mudulationl Freq Step | Stop |
' TRILITHIC 860 DSP & 860 DSPi - Operation Manual, Section V: Utility Functions

5.33



Source

To change the frequency, use the & @ buttons to

highlight the frequency, use the & §) buttons to
increment the value up and down or enter the desired
frequency using the alphanumeric keypad, and then

press the € button.

Source Generator ]

Frequency
28.00 MHz
Tx Level
40 dBmY
Rx Lewvel
—._ dBm¥
Delta
: ... dB
CW Carrier
Zero | Mudulationl Freq Step | Start |

To change the output transmit level, use the @ @)

buttons to highlight Tx and use the &) ) buttons to
increment the value up and down.

Source Generator ]

55 Frequency
LI 28.00 MHz
45 Tx Level
- dBmy
35
I Rx Lewvel
75 —._ dBm¥
204
Delta
... dB

CW Carrier
Source Generator
Zero | Mudulationl Freq Step | Stop |
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Selecting Modulation Type

To change the modulation type, press the Meduiation|
softkey, use the & ¥ buttons to highlight the desired

modulation type, and press the @ button. You may also
select the desired modulation type by pressing the
corresponding alphanumeric button.

The signal generated by the Source Mode can have
several different modulation types as follows:

CW: No modulation.

Pulse: 100% AM square-wave modulation ata 1
kHz rate. The modulation produces an audible tone

Source Generator ]
55 Frequency
50 28.00 MHz
# ~ CW 1 Tx Level
E 3 ITT] dBmVy
35 Pulse #2 T
30 Tag #3 Rx Level
5 Sweep 42 #4 --.- dBmY¥
& Sweep bh #5
: Delt
5 15z Single 46 |ales o .
Repeat #7
Sourco GenofAC Ly Miiilull | _USP Ok
Zero | IMndulatiun Freq Step | Stop |

in the speaker of a signal level meter. This can simplify identification of cables in MDUs.

Tag: The signal is Channel Tagged at a 20 Hz rate to be compatible with the Legacy

Guardian Isometer.

Sweep 42: The signal is swept across the reverse spectrum range of 5 MHz to 42 MHz.

Seeep 65: The signal is swept across the reverse spectrum range of 5 MHz to 65 MHz.

Single: The signal is a single chirp used to simulate fast ingress signals.

Repeat: The signal is a repeating chirp used to simulate fast ingress signals.

Loop Back: This signal is transmitted from the Reverse/Both connection and is read using
the SLM/Forward connection. This signal is used to test the properties of cables, pads, and
transmitters. To “zero out” the Loop Back modulation, press the __zere_| softkey.
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Source

To change the frequency step size, press the freastes |
softkey, use the &) ) buttons to highlight the desired - -
frequency step, and then press the @ button. You may 0 28.00 MHz
also select the desired frequency step by pressing the ol ';Lmu
corresponding alphanumeric button. o

: 6 iz _#1 R
The third frequency step, in this case 1 MHz, is the o Jnz #2) —-domy
channel spacing that is configured in Section IV: Setup *{MHz #4 | a
Functions, Chapter 2: Instrument Setup Mode, Level CW Carrier 100 kHz #5 - =
Mode Settinas . 10 kHz #6 [y
Mode setlings. Zero | Mudulationl Im_ Stop |

The Function Menu can be accessed by pressing the
o Source Generator ¢
@» button while in the Source Mode.
. ) ) 55 Frequency
The following Function Menu options can be accessed 50 E 28.00 MHz
while in Source Mode: e . Tx Level
v
+ Contrast/Freeze 3] STETEED (LayilG
25 Context _I-Ielp
« Screen Capture - Pulse Width il
_ .- dB
» Context Help CW Carrier |
. Date: 21-Jan-2010 at 15:25:01
* Pulse Width Zero | Mudulatiunl Freq Step | Stop |

Basic Function Menu Options

The following functions are described in Section I: The Basics, Chapter 6: Basic Function
Menu Options:

» Contrast/ Freeze
* Screen Capture

» Context Help
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Pulse Width

This option is used to enter the pulse width in
milliseconds.

The pulse width is used for the Single and Repeat
modulation types.

To use this option, press the @ button, use the

@ @ buttons to highlight Pulse Width, and then
press the @ button. You may also select Pulse

Source Generator ]

55 Frequency
A0 28.00 MHz
45 Tx Level
40 Contrast / Freeze #1
2; Screen Capture #2
25 Context Help #3
I Delta
5 10 15 20 25 30 35 40 45 50 55 60 64 . dB
CW Carrier

Width by pressing . Date: 21-Jan-2010 at 15:25:01
. . Zero | Mudulationl Freq Step | Stop |
* The Function Menu will close and the Enter
Pulse Width in msec window will open.
| |
» Enter the pulse width value using the
i 55 Frequency
alpha_numerlc keypad, and then press the o 28.00 MHz
Required Setup 4 — Ty | avpl
SEN Enter Pulse Width in msec BA (MY,
35
i Old = 30 el
5 L1 dEmY
0
! LYETLd
5 10 15 20 25 20 35 40 45 S0 95 60 65 B
CW Carrier :
[ _DSP OK |
Zero | Mudulationl Freq Step | Stop |
¥ TRILITHIC 860 DSP & 860 DSPi - Operation Manual, Section V: Utility Functions

5.37



QAM Source Mode
Introduction

QAM Source Mode configures the instrument to function as a QAM signal source with settable
signal modulation and symbol rate. The basic 860 DSPi comes equipped with the QAM Source
Mode as a standard feature. This mode is not available for the 860 DSP in any configuration.

This section will provide you with the basic

understanding of how to use QAM Source Mode Upstream QAM Source [
including:
55 . Frequency
. i 50 3
Required Setup o RF Off 1o
+ Using QAM Source Mode o L 35 dBmv
« Setting Frequency o] 3
20 E

* Adjusting Tx Level

i . 160AM at 2560 ksps
* Selecting Modulation Type | RF OFF |

Modulationl Sym Rate | Freq Step | Start |

* Changing Symbol Rate
» Changing Frequency Step Size

» Function Menu Options

Note: If your instrument does not include all of the features shown in this
X chapter, go on-line to wwuw.trilithic.com to update your firmware for free.
5 This will allow you to use all of the newest features that are included in
this mode.

2 Note: If yourinstrumentis not equipped with the latest internal cable
5 modem, contact Trilithic for details on how to upgrade your instrument.

To use QAM Source Mode, you will need to set up some basic parameters, be sure you have
completed Section I: The Basics, Chapter 5: Initial Setup before proceeding through this
chapter.

To use QAM Source Mode, you will need to setup the internal cable modem, be sure you have
completed Section IV: Setup Functions, Chapter 2: Instrument Setup Mode, CM/CPE Settings
before proceeding through this chapter.
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QAM Src

To start using the QAM Source Mode, select the __start_|
softkey. The graph will no longer display the text RF OFF
and the source signal will be displayed.

To stop using the QAM Source Mode, selectthe __ste |
softkey. The graph will no longer display the source
signal and the text RF Off will be displayed.

Upstream GQAM Source e |

55 _ Frequency
50 & 75.00 MHz
ELE RF Off ~ Tx Level
40 3 35 dBmV
15 E
30 E
25 E
20 2
160AM at 2560 ksps
|__RF OFF |
Mndulatiunl Sym Rate | Freq Step | Start |

Upstream GQAM Source o |

55 Frequency
28.00 MHz
Tx Level
35 dBmV

[
1
1 1 T I 1 1 1 T

160AM at 2560 ksps

I'u'lodulationl Symn Rate | Freq Step | Stop |
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QAM Src

To change the frequency, use the & @ buttons to Upstream QAM Source P
highlight the frequency, use the @& § buttons to _ - ———
increment the value up and down or enter the desired 50 ]
frequency using the alphanumeric keypad, and then 3 - Tx Level
E 3 35 dBmV
353 =
press the En) button. it i
25 =
20 E
160AM at 2560 ksps
Mndulatiunl Sym Rate | Freq Step | Stop |
To change the Output Transmit Level (Tx), use the @ &) Upstream QAM Source M ™
buttons to highlight the Tx level, use the &) ) buttons to -y  Frequency
increment the value up and down or enter the desired 50 2
: - T - Tx Level
level using the alphanumeric keypad, and then press the E o abmy
363 =
€ button. 3 3
25 =
20 =
16QAM at 2560 ksps
|_RFOn__|
Mndulatiunl Sym Rate | Freq Step | Stop |
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QAM Src

To change the modulation type, press the meduition| Softkey, Upstream QAM Source P

use the &) ) buttons to highlight the desired modulation e
LI =
type, and press the €y button. You may also select the s 3
. . . . 45 RF Off — Tx Level
desired modulation type by pressing the corresponding e
alphanumeric button. 35 2
304 =
The signal generated by the QAM Source Mode can &m 3
have several different modulation types as follows: 16 OAM#2
. . 32 OAM#3 |1 at 2560 ksps
QPSK: This represents four points on the 64 QAM#4 TyreTeres
constellation diagram, equispaced around a circle. Modulation SymRate | Freqstep |  start |

With four phases, QPSK can encode two bits per
symbol.

16 QAM: This represents 4 different phases and 4 different amplitudes that are used for a
total of 16 different symbols.

64 QAM: This represents 8 different phases and 8 different amplitudes that are used for a
total of 64 different symbols.

The modulation type, in this case 64 QAM, that is marked with and asterisk (*) is the currently
selected modulation type.
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Wi-Fi

Perform the following steps to use the Wi-Fi Mode;

Select Wi-Fi as the network login default (similar to ping or cable modem) in the Setup, COM/NET
settings.

When the user activates the network by entering Ping, Trace Route, Browser, etc.; the meter logs
into the Wi-Fi network and functions the same as when connected using the internal cable
modem, or the RJ45 (network adapter) and all network functions should be available.

Alternatively, the user can enter the Wi-Fi survey mode without acquiring an IP address, and the
meter will not attempt to login to the Wi-Fi network. In this mode of operation the survey is
available, but other network related test modes are not. When you exit the survey mode, the meter
automatically powers down the Wi-Fi module.

network, or have been setup with a static IP address if using an ad hoc

z Note: The meter must either be able to acquire an IP address from the
5 network. The Wi-Fi survey mode is also available at this time.
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Specifications

Frequency Range:

5 MHzto 1 GHz

Level Measurement

Range: -40 to +50 dBmV
Resolution: 0.1dB
+0.75dB @ 25°C
Accuracy: + 2.00 dB (Analog), £ 2.50 dB (Digital) @ -18° C to 50° C Over

Temperature

Carrier-to-Noise

(In-service, non-scrambled standard channels only)

Minimum Input Level

for Full Range: +10 dBmV
Dynamic Range: 50 dB
Resolution: <05dB
Hum

(In-service, non-scrambled standard channels only)

Minimum Input Level:

0 dBmV

Range: 0% to 5%
Resolution: 0.1%
Accuracy: + 0.5%

Depth of Modulation

(In-service, non-scrambled standard channels only)

Range: 50% to 100%
Resolution: 0.5%
Audio Demodulation: FM Carriers

¥ TRILITHIC
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Tilt

Maximum Number of

Carriers: 10

Hi/Lo II_)eIt.a 01dB

Resolution:

Scan: Video, Audio, Pilot, and Digital Carriers; Includes Total Power

Measurement

Forward (Sweepless) Sweep Mode

Frequency Range:

54 MHz to 1 GHz

Display Span:

User-Definable

Display Scale:

1, 2,5, or 10 dB/division

Display Range:

6 Vertical Divisions

Sweep Rate (78
Channels):

~ 500 ms

Spectrum Mode

Frequency Range:

4 MHz to 1 GHz

Resolution Bandwidth:

10, 30, 100, and 300 kHz; 1, 3 MHz

Spans: User-Selectable in 10 kHz Steps
Display Scale: 1, 2,5, or 10 dB/division
Range: 8 Vertical Lines

Detection and Dwell:

Selectable Detector Modes (Narrow or Wide) and Dwell Time

Spurious Free
Dynamic Range:

60 dB @ 25° C (+50 dBmV)

Sensitivity:

-40 dBmV

¥ TRILITHIC
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Zero Span Mode

Video Bandwidth:

Digital Averaging

Resolution Bandwidth:

10, 30, 100, and 300 kHz; 1, 3 MHz

Pulse Measurement
Accuracy:

Nominal Level in <7 ms, £ 2.0 dB from Nominal in 4 ms (300 kHz

RBW)

Sweep Times:

50 ms to 20 secin 1, 2, 5 Settings

Intermodulation Distortion (CSO/CTB)

Range:

Greater Than or Equal to 61.0 dB

Resolution:

0.1 dB

QAM Measurements

Modulation Types:

ITU J.83 Annex A, B, C QPSK, 16, 32, 64, 128, & 256 QAM
(at symbol rates from 2 MSPS to 6.9 MSPS)

Measureable Input
(Lock) Range:

64 QAM: -20 to +50 dBmV (typical)
256 QAM: -15 to +50 dBmV (typical)

Frequency Tuning:

5MHzto 1 GHz

BER (64 & 256 QAM,
Pre & Post FEC):

1x10%to 1 x10°

64 & 256 QAM, 6 MHz Channel Bandwidth:
Range: 21 to 38 dB, Accuracy (typical): + 1.5 dB

(Software QAM Only)

MER: 64 & 256 QAM, 8 MHz Channel Bandwidth:
Range: 21 to 35 dB, Accuracy (typical): £ 2.5 dB
64 QAM, 6 or 8 MHz Channel:
Range: 1.1% to 8.1%
EVM: Accuracy: £ 0.5% (1.1% to 2.0%), + 1.0% (2.1% to 4.2%),

+ 1.6% (4.3% to 8.1%)
256 QAM, 6 or 8 MHz Channel:
Range: 1.1% to 5.3%
Accuracy: £ 0.5% (1.1% to 2.0%), + 0.8% (2.1% to 4.2%)
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QAM Level Measurement

Signal Types: QPSK; QAM (16, 32, 64, 128, & 256)
Range: -40 to +50 dBmV
Accuracy: +1.25dB @ 25°C

QAM Signal Generator

Signal Types:

QPSK; QAM (16, 32, & 64)

Symbol Rates:

160, 320, 640, 1280, 2560, & 5120 kSym/Sec

Range:

+20 to +58 dBmV

MER:

> 38 dB

Frequency Range:

5 MHz to 42 MHz

VP-1 or SR-1 Option

TX Frequency Range:

5 MHz to 65 MHz

RX Link Frequency
Range:

50 MHz to 92 MHz

TX Level Range:

20 dBmV to 55 dBmV

TC Level Accuracy:

+0.35dB @ 25°C

RX Link Range:

-20 dBmV to +20 dBmV

Power Source

Charging Time:

4 Hours

Operating Time:

~ 4 Hours (860 DSP In Level Mode)
~ 6 Hours (860 DSPi in Level Mode)

Physical

Weight:

4.75 lbs

Operating Temperature
Range:

-18° C to +50° C (0° F to 122° F)
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Trilithic, Inc. warrants that each part of this product will be free from defects in materials and
workmanship, under normal use, operating conditions and service for a period of two (2) years
from date of delivery. Trilithic, Inc.’s obligation under this Warranty shall be limited, at Trilithic,
Inc.’s sole option, to replacing the product, or to replacing or repairing any defective part, F.O.B.
Indianapolis, Indiana; provided that the Buyer shall give Trilithic, Inc. written notice.

Batteries are not included or covered by this Warranty.

The remedy set forth herein shall be the only remedy available to the Buyer under this Warranty
and in no event shall Trilithic, Inc. be liable for incidental or consequential damages for any alleged
breach of this Warranty. This Warranty shall not apply to any part of the product which, without fault
of Trilithic, Inc., has been subject to alteration, failure caused by a part not supplied by Trilithic, Inc.,
accident, fire or other casualty, negligence or misuse, or to any cause whatsoever other than as a
result of a defect.

Except for the warranty and exclusions set forth above, and the warranties, if any, available to the
Buyer from those who supply Trilithic, Inc., there are no warranties, expressed or implied (including
without limitation, any implied warranties of merchantability of fitness), with respect to the
condition of the product or its suitability for any use intended for it by the Buyer or by the purchaser
from the Buyer.
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