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Z-WVVAY INECTOR

INTRODUCTION

The 2-Way Injector, when used with the
PentaScanner, provides the ability to measure Near
End Crosstalk (NEXT) from both ends of a link,
without having to swap measurement devices at the
ends of the link.

The 2-Way Injector performs wire map, signal
generation for Attenuation, and end of link termina-
tion for other measurements. In addition, it mea-
sures NEXT at the Injector end of the link and
reports the results to the PentaScanner. As part of
the PentaScanner Autotest, NEXT and ACR results
are stored for both ends of the link. Data from the
Injector end of the link can be displayed in any of
the Autotest view modes and printed as part of
Autotest Reports.

»Note: The 2-Way Injector supports PentaScanner
Software version 3.0 and later. Refer to the
PentaScanner user guide for instructions on updat-
ing the PentaScanner to the appropriate software
Versiom,
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A LOOK AT THE INJECTOR

Pass INDICATOR Fail INoicaTOR
STATUS

EINDICATOR

Circunt Guanro
INCHCATOR
CHARGING
INDICATOR

The 2-Way Injector features LED indicators and
an audible tone generator. Each is described in the
following sections:

PASS InDicaTOR (GREEN)

The PASS Indicator (Green) is located at the
upper left of the 2-Way Injector and is lit when the
overall Autotest result is PASS.

FAIL Inpicator (RED)

The FAIL Indicator (Red) is located at the upper
right of the 2-Way Injector and is lit when the
overall Autotest result is FATL.

STATUS InpicaATOR (GREEN)

The Status Indicator (Green) is located at the
upper left of the 2-Way Injector, just below the
PASS Indicator. The Status Indicator shows the
2-Way Injector’s status as follows:
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Indicator State Description

2-Way Injector is powered ON and walting

ON, steady state for communication with PentaScanner.

2-Way Injector is powered OFF (or charging
OFF, steady state battery if AC adapter is attached). See
Charging Indicator for charging status.

Executing command or measurement in

BLINKING, rapidly
progress.

BLINKING, slowly Battery is LOW.

(approximately once per second)

CircuiT GUARD INDICATOR (RED)

The Circuit Guard Indicator (Red) is located at
the lower left of the 2-Way Injector, just above the
Charging Indicator. The Indicator blinks when a
voltage level greater than 15 volts is detected on any
wire pair. When this condition exists, you should
remove the 2-Way Injector immediately to prevent
damage. An audible alarm will sound until 5 seconds
after the hazard condition is cleared.

»Note: The PASS and FAIL Indicators will also
blink during an overvoltage condition.

CHARGING INDICATOR (RED)

When the 2-Way Injector is powered OFF and
the AC adapter is plugged in, the Ni-Cd battery
pack is being charged. The Charging Indicator
shows the state of charging as follows:

Indicator State Description

2-Way Injector is powered ON, the AC adapter is
ON, steady state i present and the battery pack is being charged at the

maximm rate,

OFF, steady state | Battery or AC adapter is not present.

BLINKING AC adapter is present, the battery pack is fally charged
{once every 10 seconds) [ and the 2-Way Injector is in trickle charge mode.
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ToONE (GENERATOR

The Tone Generator provides the following
information/status:

Status

Description

Autotest PASS

A series of ascending tones {higher in frequency) is generated to
indicate an Autorest PASS result.

Autotest BAIL

A series of descending tones (lower in frequency) is generated
to indicate an Autotest FAIL resulr.

Hazard

A steady tone is generated to indicate that & high volage
condition is detected on the link under test. Circuit Guard
indicaror (and the PASS and FAIL LEDs) are also illuminated.
The alarm ceases 5 seconds afier the hazard is removed.
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SERIAL NUMBER/VERSIONS/STATUS

2-Way Injector status is displayed on the
PentaScanner:

» Use the patch cord to connect the
PentaScanner and the 2-Way Injector.

Paten Corp

PenTASCANNER 2-WaAY INIECTCOR

»  From the PentaScanner Ready! screen, press

; then select Injector Status to
display 2-Way Injector information on the

PentaScanner screen;

LasT EST

— . - (el
CALIBRATION

DATE & Tt

. BATTERY

SOFTWARE VERSION STATUS,

HARDWARE VERSION™ OK ir oo,
FOW 18 NoT

SeERIAL NUMBER My

!
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POWER/BATTERY

When operating from its internal battery pack,
the 2-Way Injector is powered on by the
PentaScanner. When active, the Status Indicator will
indicate the current mode of operation. (See the
section titled STATUIS INDICATOR for details).
After 10 seconds of inactivity, the 2-Way Injector
will automatically shut itself off to preserve battery
life.

When operating with the AC adapter plugged in,
the 2-Way Injector is always on. If it is inactive (i.c.
not performing measurements), the 2-Way Injector
recharges its battery pack. The Charging LED will
indicate the state of the battery. (See the section
titled CHARGING INDICATOR for details).
Battery charging is disabled while the 2-Way Injector
is performing a measurement function. After 10
seconds of inactivity, the 2-Way Injector automati-
cally returns to charging mode.

RECHARGEABLE BATTERY

The 2-Way Injector is powered by a rechargeable
Ni-Cd battery pack. The battery is recharged by
plugging the AC adapter into the 2-Way Injector
(with the battery in place), or by using the battery
charger (optional accessory available from your
distributor}.

Capacity: 1200 mAh
Battery Life: 6-8 hours daily operation

Average Recharge Time: 14 hours {using AC Adaprer)
2-3 hours (using Battery Charger)
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I

REMOVING THE BATTERY PACK

Remove the 2-Way Injector battery pack by
sliding the arrow-shaped tab (on the back of the
Injector) downward and lifting up the battery pack.

Arrow-shaped
A tab

Rechargeable
Battery Pack

o = / AC connect

R4E Jack

The 2-Way Injector is‘powered by a recharge-
able, recyclable Nickel Cadmium (Ni-Cd) battery
pack. Under varipus stateé and local laws, it may
be illegal to dispose of th ttery pack into the
municipal waste stream; ‘with your local
solid waste officials for details in your area for
recycling options or proper disposal.

HicH VOLTAGE PROTECTION

When attached to twisted-pair cabling, the
2-Way Injector detects the presence of voltage
greater than 15 volts. The Injector turns on the
Circuit Guard LED, PASS and FAIL indicators,
causing all three to blink approximately once every
half second. An audible alarm will sound for the
duration of the hazard. The Injector should be
removed within 20 seconds time to prevent damage.

Hazard Voltage Threshold: +15 volts
Maximum time to withstand hazard: 20 seconds
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WHEN 1O USE

Some measurements require the use of the
2-Way Injector at the Injector end of the cable. For
other measurements, the 2-Way Injector can be
connected but its use is optional. The PentaScanner
automatically detects the presence of the 2-Way
Injector and configures the Injector for the measure-
ment to be performed.

The following table outlines when to use the
2-Way Injector:

2-Way Injector it
Measurement Reeruived Description
The 2-Way Injector generates the frequencies and
Azgenuation Yes the PentaScanner measures the signal to determine
signal loss.
The 2-Way Injector is reqrdred for Amenuation,
Autotest Yes NEXT measurernents, Resistance and Wire Map
during Autotest.
. If connected, the 2-Way Injector provides an
Copaciiance No “OPEN” for the deration of the measurement.
if connected, the 2-Way Injector provides an
Impedance No “QPEN" werminaton for the duration of the
MCASUrernent.
If conmected, the 2-Way Injector provides an
Length Mo “QPEN” termination for the duration of the
MEASULCMELL.
NEXT Yes The 2-Way Injector provides a 100 chm termination
{PentaScanner End) while the PenmScanner mmeasures NEXT.

The 2-Way Injector gencrates a frequency sweep and
NEXT Yes measures the coupling from the transmit to the

(Injector End) receive pair, The PenmScanner provides a 100 ohm

termination for the durstion of the measurement.

If connected, the 2-Way Injector is used to
“STRORT™ the wire pair under test and the

T.ocp Resistance Yes PentaScanner measures loop resistance. I the 2-Way
Injector is not connected, the PentaScanner will
display “OVR” {Over range).

The PentaScanner communicates with the 2-Way

Wire Map Y Injector across the link under test to determine the
{Find Cable Faulis) o wire connecton from the PentaScanaer end o the
Injector end.
Noise No The 2-Way Injeceor is not requived wo measure

impulse noise or peak-to-peak noise.
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CONNECTIONS

The PentaScanner and the 2-Way Injector are
used together to perform measurements which allow
the PentaScanner to verify installed links or assist in
the diagnosis of network problems at the physical
layer. To accomplish these measurements, the
PentaScanner and the 2-Way Injector are connected
at both ends of a network cabling link. The end at
which the PentaScanner is connected is referred to as
the “PentaScanner end”. The end at which the
2-Way Injectoris connected is referred to as the
“Injector end”.

Mop 8 Paton Panel
or IDC BLock WarL PLAaTE

HorizoNnTAL
CABLING

Paton Corp

Cross ConNECT
Paten CasLE

PENTASCANNER 2-WAY INJECTOR
ENTASCANNER EnD InjectTor EnD
OF THE Ling OF THE LINK
Lo
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CALIBRATION

Two types of calibration are required for the
2-Way Injector — signal amplitude calibration and
internal measurement circuitry calibration. Calibra-
tion of the Injector’s signal amplitude is required for
accurate Attenuation measurements and requires
user intervention. Calibration of the internal mea-
surement circuitry is required to account for tem-
perature changes and is performed automatically.
The only effect you may notice is an occasional
slight increase in test times while internal calibration
is being performed. The following sections describe
the calibration processes:

2-WAY INJECTOR
SIGNAL AMPLITUDE CALIBRATION

The PentaScanner and 2-Way Injector are con-
nected through their respective RJ-45 ports using a
high quality patch cable (provided with each instru-

ment).

»Note: Do not use a patch cable longer than 15 feet
(4.572 meters) for calibration — the calibration
process will not be allowed to proceed.

The amplitude of each frequency generated by
the 2-Way Injector is measured by the PentaScanner.
The resulting calibration values are stored in the
PentaScanner according to the 2-Way Injector’s
scrial number. The PentaScanner maintains 5 sets of
2-Way Injector calibration data simultaneously. The
calibration sequence is required once per calendar
day and expiration of calibration data is automati-
cally detected by the PentaScanner.

10
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CALIBRATION PROCEDURE

1. Connect the PentaScanner and the 2-Way
Injector using the patch cable supplied
with the PentaScanner.

2. Power on the PentaScannecr.

3. Press
4. Select Calibrate Injector.
The PentaScanner will display:

MICROTEST
£

SEAHIES

5. On finding the Injector, the PentaScanner
displays:

OTEST

TS L)

»Note: You can press § Cancel to stop the

calibration.

11
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6. When the calibration is complete, the
PentaScanner displays:

OK to return to the Extended Func-
tions menu, '

2-WAY INJECTOR INTERNAL
CALIBRATION

Periodically, the 2-Way Injector and the
PentaScanner require calibration of their internal
measurement circuitry. The PentaScanner will deter-
mine when internal calibration is required for itself
and the 2-Way Injector. If required, the
PentaScanner directs the 2-Way Injector to perform
the calibration. At the same time, the PentaScanner
performs its own internal calibration, synchronizing
the calibration times of both devices. Before the
PentaScanner performs Attenuation or NEXT mea-
surements, the last calibration time is checked to see
if recalibration is required.

12
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AUTOTESTS

During Autotest, the 2-Way Injector provides
the far end termination for measurements made by
PentaScanner. In addition, it generates signals of
programmable frequency for measurement by the
PentaScanner to determine one-way Attenuation.
The 2-Way Injector also generates swept frequency
signals and measures the Near End Crosstalk at its
end of the installed link. The PentaScanner acts as
the termination device while NEXT is being mea-
sured by the 2-Way Injector.

When measuring Attenuation or running an
Autotest, the PentaScanner attempts to communi-
cate with the 2-Way Injector to determine the serial
number. If communication fails, the PentaScanner
displays an error message that the Injector was not
found: -

MICROTEST
R

hnts Scanner

If communication is successful, the PentaScanner
requests the 2-Way Injector’s serial number, which is
used to index the calibration records. If a calibration
record is not found for the 2-Way Injector or if the
record is outdated, the PentaScanner displays:

MICROTEST

ey

13
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SELECTING THE TESTS TO RUN

e ; then select Setup; then select
Autotests then highlight the Autotest to edit;

Edit; then select Tests to Run.

then press

This screen lets you enable or disable the tests to
run during Autotest. Press the A or W arrow key to
highlight the test(s) to enable or disable.

: Select (or Unsel) to enable (or
disable) the highlighted test. Enabled tests are

marked with a [X]. Disabled tests are marked with a

O.

After all test selections have been made, press

Save to save the list of selected tests for this
Autotest.

Press § to exit the screen without saving,.
»Note: ACR will not be computed unless the
NEXT and Attenuation tests are enabled (since ACR
computarions are based on NEXT and Artenuation
measurements). The PentaScanner will automatically
disable ACR if NEXT and Attenuation are not
enabled.

14




2-WWay InjECTOR

WIRE MAp

The 2-Way Injector plays an integral part in
determining the wire map for a given link. With the
PentaScanner and the 2-Way Injector connected at
opposite ends of a link or cable, the wire map can be
determined. When running Find Cable Faults or
Autotest, the PentaScanner and the 2-Way Injector
communicate to determine how the link is wired.
The PentaScanner/2-Way Injector combination
identifies the following wiring configurations:

STRAIGHT THROUGH WIRING
Straight through wiring is displayed as:

»Note: Straight through wiring is the expected case.

Cross WIRING
Cross wiring is displayed as:
MICROTEST

BRTET

| romaer

15
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SHORT AT THE INJECTOR END

A short at the Injector end of the link is displayed
as: '

MICROTEST

SHORT AT THE PENTASCANNER END

A short at the PentaScanner end of the hink is

displayed as: RO e T
P S

| rmaseis

»Note: The 2-Way Injector is not required in order
to detect a short at the PentaScanner end of the link.

SHORT AT BOTH ENDs OF THE LINK
A short at both ends of the link is displayed as:

MICROTEST

16
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S

NeAR EnD CrossTALK (NEXT)

Near End Crosstalk is a measure of the amount
of signal coupled from the transmit pair to the
receive pair in the link. The 2-Way Injector allows
NEXT to be measured at both ends of the link
without having to swap the PentaScanner and the
Injector end devices. When the PentaScanner is
measuring NEXT, the 2-Way Injector provides a
100 ohm termination at the Injector end. The
PentaScanner transmits a signal which is varied (or
swept) through a frequency range. The signal is
monitored on the receive pair through a narrow
band receiver. The received signal amplitude is
compared to the transmitted signal and the differ-
ence is reported as the NEXT value (in dB).

When measuring Injector end NEXT, the roles
of the devices are reversed. The PentaScanner pro-
vides the 100 ohm termination for the 2-Way Injec-
tor measurements and the 2-Way Injector transmits
a signal which is varied (or swept) through a fre-
quency range. The signal is monitored by the 2-Way
Injector on the receive pair through a narrow band
receiver and the difference in the transmitted and
received signal levels is reported as the Injector end
NEXT (in dB).

17
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NEXT Test ReEsuLTs {via ExTenpeD FUNCTIONS)

ICROTEST

WorsT CAsE
NEXT ResuLT

SWEEP RANGE

FREQUENCY
INCREMENTS

PaIRS

» » » To Display This Screen < < <
's then select NEXT.

Press

This screen is displayed by connecting the
PentaScanner and the 2-Way Injector to opposite
ends of the link and selecting NEXT from the Ex-
tended Functions menu. The top line of the display
indicates it NEXT is being reported from the
PentaScanner end or the Injector end of the link.

Graph to display a graph of NEXT

Press { &
test results.

Press Sweep to display or modify the
frequency sweep range for all pairs.

Press Pair to toggle through the NEXT
results for each pair combination.

Press (Penta or inj) to toggle the display of
NEXT results between the PentaScanner end and
the Injector end of the link.

to exit.

»Note: Both the PentaScanner and the 2-Way
Injector use the same range and step size settings.

I8
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NEXT RESULTS (via AuToTesT)

NEXT vALUE
Parrs—F —-FREQUENCY
PASS/TALL
INDICATOR — L IMIT VALUE AT

TH15 FREQUENCY
AUTOTEST NAME

» » » To Display This Screen < < <
» » » After Running an Autotest < < <

Pre iew from the Autotest Results screen;
then press the W arrow key until this screen is displayed.
» » » To Display This Screen < < <
» » » From Saved Autotest Resuits < < <

then setect Memory; then highlight

Press

the Autotest to edit; then press §

View again; then press the ¥ arrow key
until this screen is displayed.

press |

This screen displays NEXT results from Autotest.
The top line of the display indicates if NEXT is
being reported from the PentaScanner end or the
Injector end of the link.

Press it Detail to display the Frequency
Sweep range and NEXT test results for all pairs.

Press : Pair to toggle through the Autotest
NEXT results for cach pair combination.

Press &aa (Penta or Inj) to toggle the display of
Autotest NEXT results between the PentaScanner
end and Injector end of the link.

] to exit.
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ATTENUATION

Attenuation is a measure of signal loss in a ca-
bling link. The 2-Way Injector generates a signal at
specific frequencies which are in turn measured by
the PentaScanner. The 2-Way Injector signal level
output is determined during calibration. The signal
level measured on the link under test is compared to

the calibration value to determine the signal loss in
dB.

The screens displayed for Attenuation test limits
and measurements are the same for both the
PentaScanner end and the Injector end of the link.

20
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ATTENUATION TO CrossTALK RATIO (ACR)

Attenuation to Crosstalk Ratio (ACR) is an
indication of how much larger the received signal is,
compared to NEXT on the same pair. ACR reports
the difference between NEXT and Attenuation on
the link. ACR results are computed by the
PentaScanner for both ends of the link from the
measured NEXT and Attenuation. The worst case
ACR is then reported for each pair combination at
each end of the link. ‘

21
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ACR ResuLts (VIA AUTOTEST])

/ MICROTEST [BNNGEVINRES

PAIRS FREQUENCY

PASS/FAIL

INDICATOR LinM1T VALUE AT

THIS FREQUENCY
—AUTOTEST NAME

» » » To Display This Screen < < <
> » » After Running an Autotest < < <

Press View from the Autotest Results screen;
then press the W arrow key until this screen is displayed.

» » » To Display This Screen < < <
» » » From Saved Autotest Results < < <

. then select Memory, then highlight

the Autotest to view; then press View; then
View again; and press the ¥ arrow key

until this screen is displayed.

press §

This screen displays Autotest ACR results. The
top line of the display indicates if ACR is being
reported from the PentaScanner end or the Injector

end of the link.

Press J Pair to toggle through the Autotest
ACR results for each pair combination.

Press ' (Penta or Inj) to display Autotest
ACR results from the PentaScanner end or the
Injector end of the link.

Press §

22
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VIEWING AUTOTEST RESULTS SUMMARY

AVAILABLE ToTtaL
TEST RESULTS NUMBER OF
TESTS
-——PASS/FAILL
INDICATOR

» » » To Display This Screen < < <
» » » After Running an Autotest < < <

From the Autotest Results screen press ests.
» » » To Display This Screen < < <
> » » From Saved Autotest Results < < <

Press ¢ ; then select Memory; then
highlight the Autotest results to view; then press

iew; then press

The PASS /FAIL status for the individual tests
can be viewed after running an Autotest, or from
Aurotest results that have been stored in
PentaScanner’s memory.

Press the A or ¥ arrow key to scroll through
the list of tests and their PASS /FAIL results.

Press § to exit.

23
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SAMPLE AUTOTEST REPORT

The PentaScanner Autotest report contains NEXT
and ACR data for the PentaScanner and Injector end:

Microtest
Cable Certification Report
CATS Lirk
Circuit 1D: 1-BCA Date: 21-Sep-94
Test Resuit: Fait Cable Type: Lat 5 urp
Ousters PentaScanner
Gauge:
Serist Number: 38S94BRUOSG Manufacturer:
SW Version: 3.0 Conneciors
User: @
Buitding: Floors
Closet:
Rackr liubrz
Slot: Port:
Fast £xpected Results Actual Resuits
Wire Map Near: 12345678 Near: 12345678 @
far: 12345678 Far: 12345678
#in Max Pair 12 Pair 36  Pair 45 Pair 78
Length fe 10 328 53 53 49 53
Impedance  ohms 80.0 125.0 *150 *152 *155 *150
Resistance ohms 0.0 18.8 2.6 2.6 2.6 2.7
Capasitance pF 50 5600 121 ral 75 716
Attenuation dB @ 3.2 3.0 LR 3.3
Freq Mz 160.0 100.90 160.0 160.0
Limit dB 24.0 24,0 24,0 24.0
Penta Pair Combinations 12/36 12745 12/78 36745 36/78 45{?8@
HEXY Loss dBl 444 41.0 &0.¢ 35,2 19.3 37.0
@Freq 0.7-100.8 MHz| 99.3 83.1 86,1 9.3 89.5 97.1
Limit: €at 5 fermula dagj 27,1 28.5 27.4 27.1 T 27.3
Active AtR dB| 41,8 44.7 43.3 32.% 36,2 44,3
Freg 0.7-100.0 MHz| 302.8  100.0 312 100.0  100.0 31.2
Limit: Derived i3 3.1 3.1 22.9 3.1 3.1 22.9
Injector Pair Combinations | 12/36 12745 12778 36445  34/78 45/78
NEXT Loss dgf 35.0 37.1 45.6 33,9 4.4 41.3
DFreg 6.7-100.0 MHz| $9.1 99.9 $9.9 94.3 $9.1 97.1
iimit: Cat 5 formuls dif 27.1 27.1 27.1 27,5 27.1 2.3
Active ACR dBf  34.1 36.2 44.9 3.5 40.5 40.6
AFreg 0.7-100.0 Mz 100.0  1G0.C 19¢.0 100,90  160.86 100.0
Limit: Derived dB 3.1 3.1 3 3.1 3.1 3.1
Signature: Date:

@ Circuit ID Heading identifics the cable being; tested. The
Circuit ID is filled in as you save each test result.

@ Expected results (factory or user-defined)
@ Actual test results for pairs tests in the link

@ An asterisk (*) indicates that the test result is outside of the
limits set for the test

® NEXT and ACR results for each pair combination in the link

24
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UPDATING THE 2-WAY INJECTOR
SOFTWARE

The 2-Way Injector contains Flash memory that
can be updated electronically through the Microtest
Bulletin Board System (BBS). This can be done
without having to open the 2-Way Injector or return
it to the factory.
WARNING: If you have any Autotest results
stored in the PentaScanner, print or download
them to a PC before updating the 2-Way Injec-
tor. The update process will erase all test results
stored in PentaScanner’s memory.

To dial in to the BBS:

1. Use a communications package for the modem
on your PC" and set the following parameters:

> Baud rate of 1200 to 14,400

8 Data Bits

1 Stop Bit

No Parity

ANSI Terminal Emularion

*PC must have 80286 (or better) processor.

2. Dial in to the Microtest BBS:
(602) 957-7716 (US)or
+31 (0) 2503 51702 (International)

3. Ifthis is your first time dialing in to the BBS,
follow the prompts to register as a new user.
Have your serial numbers ready.

Y ¥V YV ¥

4. Join the BBS conference by selecting the letter
T’ (Join Conference) from the Main Menu. You
can then select ‘L’ to view a list of conferences.
After accessing the appropriate conference, select
‘F’ (File Menu) then ‘L’ {List Files).

5. Follow the BBS prompts to download the file.

T T —r

25




2-WAY INJECTOR

6. The file you download will have a .EXE exten-
sion. This is a “self-extracting archive” program
that you will run to decompress the update
program, Flash image and “README? files. For
example, if the file you downloaded is named
HELLO.EXE, type HELLO and press the
Enter key on your PC to decompress the update
program, Flash image and “README?” files.

7. Connect the 2-Way Injector and the
PentaScanner via the supplied patch cable.

8. Connect the PentaScanner to an IBM-compat-
ible PC’s serial communication port (COM 1 or
COM 2) via the supplied DB9-DB9 serial cable.

9. Plug the AC adapter in to the PentaScanner.

i slgumal'lm'v;ﬂ|

PENTASCANNER e

10. Follow the directions in the “README? file to
run the update program and to download the
new Flash version,
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TR

SPECIFICATIONS

LED DispLAYS

Pass Indicator (GREEN) for test result

Fail Indicator (RED) for test result

Status Indicator (GREEN) for 2-Way Injector status
Charging Indicator (RED) for battery status

Fazard Indicator (RED) for high voltage input protec-
tion warning

AubpieLe FEEDBACK

Programmable tone generation through a piczo-clectric
transducer

RECHARGEABLE BATTERY
Removable, rechargeable Nickel Cadmium (Ni-Cd)
battery
Capacity: 1200 mAh
Battery Life: 6-8 hours daily operation
Charging Time: 14 hours (via AC Adapter)

2-3 hours {via Battery Charger)

FicH VOLTAGE PROTECTION

Hazard Voltage Threshold: 15 volts
Maximum time to withstand hazard: 20 seconds

RAM BATTERY BAckup

Battery backup of RAM is provided to retain any mea-
surement data or configuration information across power
on/off cycles
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FLASH MeMORY

128K FLASH memory is provided to allow for software
updates in the field

Power CoNTROL

AC Adapter or Battery

Auto-shutoff when operating on battery
Power on under PentaScanner control

NEXT to 100MHz
Near End Crosstalk from 0.7 - 100 MHz

NEXT Step Size
User selectable; 100, 200 and 500 KHz

FREQUENCY (GENERATION T'c';ﬁ 100 MHz

Frequency generation:
512,772 KHz,

1.0,2.0,4.0,5.0,8.0,10.0,16.0 MHz,
20.0, 25.0, 31,25, 62.5, 100.0 Mz

INJECTOR END TERMINATION TO SUPPORT
PENTASCANNER MEASUREMENTS

OPEN (during Impedance, Capacitance, and Length
measurements and daring Communication)}

SHORT (during Loop Resistance measurements)

100 Ohm Termination (during NEXT measurements)
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INDEX

A

ACR Results (via Autotest) 22
ANSI Terminal Emulation 25
Attenuation 20
Attenuation to Crosstalk Ratio (ACR) 21
Automatic shutoff, Injector 6
Autotests 13

results summary 23

B

Battery
average time to recharge 6
capacity 6
charging 6
life 6
status 5
Battery pack
disposal 7
removing 7
Bulletin Board System (BBS) 25

C

Calibration
date & time 5
internal measurement 12
message 13
procedure 11
signal amplitude 10
Charging indicator 3
Circuit Guard indicator 3
Connections, PentaScanner and Injector 9

29




2-Wav InjEcTOR

Cross wiring 15

D

Disabled tests 14
Disposal, battery pack 7

E

Enabled tests 14
Extended Functions 5, 11, 14, 18,23

F

FAIL indicator 2

Find Cable Faults 15

FLASH memory, updating 2-Way Injector 25
Frequency increments 18

Frequency sweep range, NEXT 18, 19

G

Generator, tone 4
Graph, NEXT test results 18

H

Hardware version number 5
Hazard (overvoltage) condition 3
High voltage protection 7

1

Indicator
Charging 3
Circuit Guard 3
FAIL 2
PASS 2
Status 2
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Injector
end shorts 16
message 13
status 5
when to use 8
Internal measurement calibration 12

M
Modem settings 25

N

Near End Crosstalk (NEXT) 17

Results (via Autotest) 19

Results {via Extended Functions) 18
Number

hardware version 5

serial b

software version 5

O

Overvoltage condition 3

P

PASS Indicator 2
PentaScanner, software required for Injector 1
Power 6

S

Sample Autotest Report 24

Selecting the tests to run, during Autotest 14
Self-extracting archive 26

Serial number 5
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Short
at both ends of the link 16
at Injector end of the link 16
at PentaScanner end of the link 16
Signal amplitude calibration 10
Software
PentaScanner, required for Injector 1
version number 5
Specifications, 2-Way Injector 27
Status :
battery 5
indicator 2
Injector 5
Straight through wiring 15
Sweep range 18, 19

T
Tone generator 4
u
Updating, 2-Way Injector software 25
V

Version Number, hardware 5

W

Wire Map 15
Worst case NEXT result 18
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LICENSE AND WARRANTY PROVISIONS

This manual and the product described in it have been
protected internationally by copyright and other applicable
faws with all rights reserved. You may not remove or conceal
any trademark, patent or copyright notice appearing on the
product or this manual. Microtest remains the sole owner of
the software programs that are part of this product. Microtest
grants you a nonexclusive license to use these software
programs. This license is for a single user only. You may not
make any copies of the software other than as a backup copy
for your own use. You may not scll, rent, lease, lend, distribute
or otherwise transfer copies of the software or this manual to
others, except that you may permanently transfer all copies of
the software in your possession (including any backups) and all
related materials as a set to another person who accepts the
terms of this license agreement. You may not modify,
transcribe, translate, decompile, reverse engineer or reverse
assemble the software or create any derivative works from it,
Microtest may terminate this license at any time without notice
if you breach any of these terms. If any provision of this license
is held to be unenforceable or contrary to any applicable law,
the validity of the remaining provisions shall not be affected.

MICROTEST’S LIMITED WARRANTY

Microtest warrants, for your benefit alone, that the hardware
product described in this manual will be free from defects in
materials and workmanship for a period of twelve (12) months
in the case of whole units and ninety {90) days for board level
units after the product is delivered. Microtest further warrants,
for your benefit alone, that the software product in this manual
will operate substantially in accordance with the functional
specifications set forth in this manual for a period of ninety
(90) days after the product is delivered. Microtest is not
obligated to repair or otherwise remedy any nonconformity or
defect in its software product if you have made any changes
whatsoever to the product, if the product has been misused or
damaged in any respect, or if you have not reported to
Microtest the existence and nature of the nonconformity or
defect promptly upon discovery. Your sole and exclusive
remedy in the event of a defect or nonconformity is to return
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‘the product to the place of purchase for repair or replacement,
at Microtest’s discretion, In liew of replacing software products,
Microtest may, in its discretion, refund the amount paid as the
license fee for the defective or nonconforming software
module. Contact your dealer for instructions on returning
defective products.

EXCEPT FOR THE WARRANTIES SET FORTH ABOVE,
MICROTEST’S PRODUCTS, AND THE SOFTWARE
CONTAINED THEREIN, ARE LICENSED “AS 18,” AND
MICROTEST DISCLAIMS ANY AND ALL OTHER
WARRANTIES, WHETHER EXPRESS OR IMPLIED,
INCLUDING WITHOUT LIMITATION, ANY
WARRANTIES AS TO THE SUITABRILITY OR
MERCHANTABLILITY OR FITNESS FOR ANY
PARTICULAR PURPOSE OF ANY PRODUCTS OR
PROGRAMS FURNISHED HEREUNDER. IN NO EVENT
SHALL MICROTEST BE LIABLE FOR ANY LOSS OF
ANTICIPATED PROFITS , BENEFITS, USE OR DATA,
OR ANY INCIDENTAL, EXEMPLARY, SPECIAL, OR
CONSEQUENTIAL DAMAGES, REGARDLESS OF
WHETHER MICROTEST WAS ADVISED OF THE
POSSIBILITY OF SUCH DAMAGES. SOME STATES DO
NOT ALLOW THE LIMITATION OR EXCLUSION OF
LIABILITY FOR INCIDENTAL OR CONSEQUENTIAL
DAMAGES, SO THE ABOVE LIMITATION OR
EXCLUSION MAY NOT APPLY TO YOU.

U.S. GOVERNMENT RESTRICTED RIGHTS
NOTICE

The software programs that are part of this product are
provided with Restricted Rights in accordance with 48 CFR §
52.227-14 and may not be used, reproduced, or disclosed by
the Government except that this software may be (1) used or
copied for use in or with the computer or computers for which
it was acquired, including use at any Government instaliation
to which such computer or computers may be transferred; {2)
used or copied for use in a backup computer if any computer
for which it was acquired is inoperative; (3) reproduced for
safekeeping (archives) or backup purposcs; {4} modified,
adapted, or combined with other computer software, provided
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