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3M™ Dynatel™ Advanced Modular System 965AMS Introduction

Introduction
Getting Started

1. Press the red key to power up the unit or to power
down the unit.

2. Press the (£X key to change the contrast. Use the (-4 or %%
keys to adjust the contrast on the screen.

3. F1 through F5 are the soft

keys. Their function is =
displayed in the box above | * s
the key. . 506V ] "
Example: To use the AC 11V |13

S tage Tomiatic ) 1M G

Volts, F5.
olts, press F;i-,npg

4. At the beginning of each .
chapter there will be a GED-Ring (B)1
wiring diagram showing G- Ground
the test lead hook-up. The ~ (EEITip (A)1
screen will also show the Ring (B) 2

test lead hook-up. CE@D-Tip (A) 2




Introduction
Getting Started

5. Some screens require you
to choose from a list of
possible choices.

Use the up and down arrow
keys to make your choice.

Other screens may allow
you to enter information
such as telephone numbers.

You can position the cursor

by using the Left and Right
arrow keys.

This symbol indicates you
should use the blue keys
to enter numeric values or
numbers.

3M™ Dynatel™ Advanced Modular System 965AMS

Language
Units
Clock Settings

in4
de*

Cﬁr

b Edit Number :

180042686986

Q000
Q000
Q000
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Getting Started

8. Use the (== (" (escape) key to quit the current screen

without making any changes. Use multiple escapes to return
to the Welcome screen.

9. The battery symbol in the upper right-hand corner of
the display gives an indication of the approximate battery

capacity. Each bar represents one-quarter of the full
capacity.

10. The unit is powered by a rechargeable NiMH battery pack.
The unit will also work with the “AA” battery pack. Six
“AA” batteries are required. Dispose of the batteries per
your company procedures. See Care & Maintenance for
more information on using the rechargeable battery pack.

Welcome Screen

This is the screen that you see =
¥

when you first turn on the tester. T——

It shows the model name, serial el ARSI

number, software version, and Version  4.01.15

selected country. Country  USA

Help

Press the ( 7 key at any time in any screen to get help with the

current function. Press or (=2 (9 to return to the previous
screen.



Introduction
High Voltage

This screen indicates a high
voltage (120 VAC/VDC or
greater) has been detected
between the test leads when not
in the Voltage Mode. The tester
has opened an internal relay

to protect itself from damage.
Use standard safety practices
for disconnecting the test leads
since high voltage may be
present. Press to restart
the 965AMS tester.

3M™ Dynatel™ Advanced Modular System 965AMS

Warning :

High Voltage

F5
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System Setup

Start with the Welcome Screen.

Press to review the
global settings or to make
changes.

Country

1. Use the Country setup to

configure the tester for a

specific country. Selecting a
new country will configure

the tester with the setups
for language, units, clock
format, wire gauges,

and cable types for that
particular country. Press
to make changes
or to review the current
settings.

System Setup

i) |Dynatel™ 965AMS Pro30 E
vorrn gl
Serial 05420077
Vesion 4.01.15

Country USA

F5

F4 F5



System Setup
Country

2.

Use the up and down arrow
keys to highlight a country.
You will be warned about
changing country-specific
default values and asked

to confirm or cancel your
selection. Press to
continue or press (= (9

to quit without making
changes.

Language

1.

10

Use the Language setup to
change only the language
in the tester. Country-
specific default values are
not affected. Use the up
and down arrow keys to
highlight a new language.
Press to continue or
press (== (9 to quit without
making changes.

3M™ Dynatel™ Advanced Modular System 965AMS

Country

in4
de*

F5

Language

Spano
German
Ttalian

o
dew

F5
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Module

1.

Use the Module setup to
select the type of module
that is installed in your
tester. The module type is
listed on the label on the
module.

Use the up and down arrow
keys to highlight Module.
Press to make
changes or to review the
current settings.

Network Setup

1.

Use Network Setup

to change network
options used to connect
to computers or ADSL
circuits.

Use the up and down arrow
keys to highlight Network
Setup. Press to
make changes or to review
the current settings.

System Setup

Setup

Network Setup

Units
User Info ]
F4 F5
"
dew
Setup

= [

Units
User Info 4

F4 F5
o
dew

11



System Setup
Units

3M™ Dynatel™ Advanced Modular System 965AMS

1. Use the Units menu :
to change the Units of
Measure. Use the up i
and down arrow keys to

Clock Settings
Set Beep VYolums
highlight Units. Press Powar Down Timeauk

E|
to continue or

press (= (9 to quit without

making changes.

Fa F5
o4
dew



3M™ Dynatel™ Advanced Modular System 965AMS System Setllp

Units

2. Use the up and down arrow
keys to select the units
you want to change. Press L L
Commgesaedin ] to change | | ER0° @ moq Ceit
the units of measure. An TDR BVp  Cmfps
“X” in a box indicates your

choice. Lhange

Distance: Feet or Meters:

Units

This affects all distances 7)) &
displayed in the 965AMS

tester. ‘"4
Degrees: Fahrenheit or “4

Centigrade: This affects all

temperatures used in the

965AMS tester.

Filter: C-Message or CCITT: This affects the filter
used in the POTS Noise function. Use the C-Message
filter in the US and Canada. Use the CCITT (also called
“Psophometric”) filter in all other countries.

The 965AMS tester features a dBrnP filter for noise tests
in New Zealand. To set the default noise filter to dBrnP, set
Filter option to CCITT. This filter is used only in units sold
in New Zealand; for all other countries, the CCITT option
uses a dBrnOp filter. Noise test results will be displayed

as dBrnP.

TDR: Vp (Velocity Propagation) or m/uS (meters

per microsecond): This affects the TDR “velocity of
propagation.” Use “Vp” in the US and Canada. Use “m/uS”
in other countries. Press to accept any changes and
return. Use the (= (9 key to return to the Welcome Screen
without making changes.

13



System Setup 3M™ Dynatel™ Advanced Modular System 965AMS

User Info

1. Select User Info to add

your Tech ID and job ﬁ

number to be added to

Clack Settings
saved test results. Set Beep Volume

Power Down Timeout

Use the up and down arrow :
keys to highlight User Info.
Press to make
changes or to review the
current settings.

Fa F5
o4
dew

2. Use the blue keys to enter - -~ =
your ID, name, etc. Press =
to highlight Tech ID
the Job Num field. %
Job Num
Use the blue keys to enter 1
a job number or ID. Press St
to continue or press [ b ID ] [ ok ]

= (M) to quit without

making changes. H) &

0000
0000
Q000

14
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Clock Settings

1.

Use the Clock Settings
menu to select the clock
format and to set the
correct time. Use the up
and down arrow keys to
highlight Units. Press
to continue or press (= (9
to quit without making
changes.

Use the blue keys to enter
the correct date.

System Setup

Clock Settings
Set Beep VYolums
Power Down Timeauk

F5

in4
dew

Clock Settings =

Date
=
- dd.mm.yyyy
s 24 hr

=0l

15
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Clock Settings

3. Press , tl.len enter the Clock Settings
correct time using the blue

Date
keys.

Time
Id:%:b! [*HiH

dd.mm.yyyy
24 hr

|
il

Select| a.m. K

o
3
E

000
000
Q00

4. Press to enter the Clock Settings

date format. Choose month, Date

day, year or day, month, |

year. dd.mm.yvvyid

i 24 hr
D2 pan. |

16
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Clock Settings

5.

Press to choose the

12-hour or 24-hour format.
Use the up and down arrow
keys to select the format.

If you choose the 12-hour
format, press or (pm.].

Note: Press at
any time that you have
completed your updates.

System Setup

=

Clock Settings =

Date
dd.mm.yyyy
s T4 hr ]
D2 pan. | _|

F2 F3
o4
dew

17
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System Setup

Set Beep Volume

1.

Use this menu to change the
Set Beep Volume. Use the
up and down arrow keys to
highlight Set Beep Volume.
Press to continue
or press (== (9 to quit
without making changes.

Use the up and down arrow
keys to change the beep

volume. Press to save
this volume setting.

3M™ Dynatel™ Advanced Modular System 965AMS

Jnits
Clock Settings

= e

Power Down Timeauk

F4 F5

ins1
de‘
=

Level 2 Hk

in4
aew
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Power Down Timeout

1.

Use this menu to change
the Power Down Timeout.
Use the up and down arrow
keys to highlight Power
Down Timeout. Press

to continue or
press (== (9 to quit without
making changes.

Use the up and down arrow
keys to select the timeout
you want to use. Press
to save your choice.

Set Beep Yolums

System Setup
=
Units £
Clock Settings ]

in4
dew

ower Down Timeout  JE
5 minutes .
10 minukes

i

in4
de‘

19



System Setup
Custom Cable

3M™ Dynatel™ Advanced Modular System 965AMS

Use Custom Cable 1 or Custom Cable 2 to create a special
cable you are using on a regular basis that has capacitance
values that are different from existing cables. You can also
access this function in the Opens Setup menu.

1. Press the blue =

key to enter the Opens Sz
measurement function.

2. Press to enter the
Setup menu.

F4

3. Use the up and down arrow -
keys to select Custom 1 or g ___Upens Setup
Custom 2. Calibrated

Capacitance
Press [(EditCustom ],

= i

Custam?

20



5.

3M™ Dynatel™ Advanced Modular System 965AMS

Custom Cable

4. Use the blue keys to enter
the capacitance to ground.

Press Seleot Mutual_].

Use the blue keys to enter
the mutual capacitance.

Press (Select Ohms ],

System Setup

To 5
SN T

<kl
22.0nC /i

@  Edit Custom

| Cuztom ] |
Lustom?.

Yo

T2 s T g |
Select
Mukual
F1 F2

wE Al
[R=E T

g 12300 @7PT T‘
TV —
=) O
Mukual Ok
F1 F2

Q000
Q000
Q000

21



System Setup 3M™ Dynatel™ Advanced Modular System 965AMS

Custom Cable
6. Use the blue keys to enter _ -
ohms th d feet @  Edit Custom £
per thousand feet. -
Press (CSdectVeooty ] gt
ohmed ITT0 - 2 90 iw

Sealect
k

000 J
g8

OO0

9]
O
O

Q00
Use the blue keys to enter

the velocity propagation. If Ll = it Seoon
you do not know this value, | &t
use 0.68.

Lustom?.

wE Al
22.0nC /i

vhmn e 10T 2
Press (SelectCable |

Coma

Select
Ok

&=

2
' i)

Q000
Q000
Q000
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System Setup
Custom Cable

8. Use the up and down arrow

keys to select Custom 1 or © - 't tustom - =
Custom 2. C st
1Al
Press to save the B3t fmd s
ohmed ITT0 - 2 90 T‘
custom cable. T v —
Salact

F5

in4
de*

23



System Setup 3M™ Dynatel™ Advanced Modular System 965AMS

Voltage Termination

1. The Voltage Termination
option allows you to select

Set Beep Yolume E|
Powvwer Down Timeaouk I]
Edit Custom Cabls

the input impedance of the
965AMS digital voltmeter
(in supported countries
only). The input impedance
of the internal 965AMS
voltmeter is normally
1Mohm. However, some

F4 F5
legacy systems use voltage

measurement systems m}

with input impedances of

100Kohms. This option l

is provided to maintain
measurement compatibility
with those systems.

If 100Kohm termination is
selected, the 965AMS tester
will display ‘100K’ on the
voltage measurement.

Use this menu to change
the Voltage Termination.
Use the up and down arrow
keys to highlight Voltage
Termination. Press
to continue or press (= (9
to quit without making
changes.

24



3M™ Dynatel™ Advanced Modular System 965AMS
Voltage Termination
2.

System Setup

A -
keys to select the Voltage R Voltage termination

Termination you want to A

use. Press to save
your choice.

F5

in4
dew

25



Measurement Functions 3M™ Dynatel™ Advanced Modular System 965AMS

Measurement Functions

The 12 measurement functions include:
@ DC and AC voltage measurements
milliAmps and ground resistance measurements

Ohms measurement and Soak Test

Self-Calibrate, Stored Results and Ohms-to-Distance

Calculator

Opens distance measurement
Send Tones

Resistance Fault Locate: Distance measurement to a
resistive fault

DSL Loss and Noise plus the Spectrum Analyzer and
Resistance Balance

Time Domain Reflectrometer (TDR)

POTS Loss, Noise, Longitudenal Balance, Load Coil
Counter and Caller ID

Automatic testing of circuits using “Expert Pair Tests”

Talk Set

26
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Volts-DG or AC

The Volts @ function measures the DC voltage or AC voltage
between Tip, Ring and Ground.

Volts-DC or AC>Hook-Up

GED-ring (B)

Measurement Functions

@EXD-=Ground (Earth)

CE3-7ip (4)

Volts-DC or AC>0peration

1. Press the blue @ key
to start the voltage
measurement function.

2. This screen displays the
T-R voltage in the larger
active measurement box.

3. Press to display
the T-G voltage. The T-R
measurement will be
saved on the screen in a
smaller box until a new
measurement updates the
screen.

B T-R DC voltage =

RNz
Jinz

iy 00V |15

Sictage Tomiatic ) 1M G

Gnd \J‘D(l:ls

) T-G DC Voltage =
i1
n

+

Sictage Tomiatic ) 1M G
Rin Al
Gné| \J‘D(l:ls

27
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Measurement Functions

3M™ Dynatel™ Advanced Modular System 965AMS
@ Volts-DC or AC>0peration
+ Pres to display -
the R-G voltage. The

T-G measurement will be T i
saved on the screen in a = T06Yv |
smaller box until a new

1.1V | T3
measurement updates the

Sictage Tomiatic ) 1M G

Ti I
screen.

F1

5. All measurements are erased when you exit this function.

Volts-DC or AC>AG Volts

1. Pr ACVolts | to measur .
oss 0 measure B T-R AC Voltage
AC volts.

RNz
Jinz
n

Vv ¥
) Tov I
S tage Tomilabc ) 1M G

Ti DC

F5

i

AC Normal Range—Active Line:
1. R-G and T-G should have the same AC voltage. If they are
not equal the pair will probably have noise.

2. T-R should be 0 volts

Note: Maximum voltage = 300 volts DC, 250 volts AC

28



3M™ Dynatel™ Advanced Modular System 965AMS Measurement Functions
Loop Current
Loop Current measures the loop current in an active line.

Loop Current>Hook-Up

@E-Ring (A)
-0 ®)

Loop Current>0peration

1. Press the blue (£) key to £
start this test. £

2. This is a continuous 23 mA
measurement until you Jr
disconnect the test leads or
choose another function.

Normal Measurements
0K Marginal Not 0K
Current >23mA 20-23mA <20mA

29



Measurement Functions 3M™ Dynatel™ Advanced Modular System 965AMS

Loop Current>0peration

3. Over Current Warning ,
@ oo B

The tester has detected e
a current greater than

110 mA. /1 >110 mA
Over current can damage
the test set. Use standard
safety practices for
disconnecting the test leads

and eliminating the source
of the over current.

F5

Disconnect all test leads

then press to
continue.

Loop Current>Ground Resistance

The Ground Resistance function compares the customer
protector ground resistance to an active central office pair.

Note: The Ground Resistance function only works with central
offices with the Tip connected to ground.

Loop Current>Ground Resistance>Hook-Up

@ED-Ring (B)
@)= Ground (Earth)
€S-0 (A)

30
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Measurement Functions

Loop Current>Ground Resistance>0peration

1.

Press the blue key to
start this test.

Press
to access the Ground
Resistance function.

Press to start the
test. The results will be
displayed in the box in the
center of the screen.

This is not a continuous

test. Press to see an
updated result.

i Currenk =
Nz

@ Ground Resistance [

I

i 3
=L 200]i T

e [

F5

Normal Measurements
0Qt025Q

31
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2. This screen displays the

Measurement Functions

Ohms Measurements

3M™ Dynatel™ Advanced Modular System 965AMS

The Ohms Measurement function measures the insulation
resistance between the Tip, Ring and Ground. This function

can also measure the resistance of the Tip and Ring loop or
individual wires.

0hms Measurements>Hook-Up

GED-ring (B)
@-Ground (Earth)
CE3-7io (A)

Ohms Measurements>0peration

1. Press the blue (&) key to '

start the ohms measurement | "

X >999 MQ)| -5
function.

£ o

Al >999 MQ| T3
T-R resistance in the larger Companatd

active measurement box. L




3M™ Dynatel™ Advanced Modular System 965AMS Measurement Functions

0Ohms Measurements>0peration

3. Press to display
the Tip-Ground resistance.

B T-G Resistance

The T-R measurement will e
be saved on the screen in - DAMD |+
a smaller box until a new Jn 2000 T3
measurement updates the e

screen. g ok

4. Pregs to fjlsplay the o
Ring-Ground resistance. hz
The T-G measurement will o
be saved on the screen in = [s50 MGy |
a smaller box until a new IW T3
measurement updates the EENDSEa
screen. R;Ii-lnpg

F1

5. All measurements are erased when you exit this function.

Normal Range: POTS Insulation Resistance
0K Marginal Not 0K
Insulation Resistance >3.3 MQ 80 kQ t0 3.3 MQ <80 kQ



Measurement Functions

0hms Measurements>Voltage Compensation

The Voltage Compensation
feature compensates for
crossed battery on the line.
Use “compensated” for most
measurements.

Press to turn voltage
compensation off and on. The
screen displays “Compensated”
or “Not Compensated.”

0Ohms Measurements>Soak Test

The Soak Test function can
determine if the source of a
resistive fault is caused by
moisture, corrosion or pure
resistance by applying a current
to the circuit and measuring a
change in resistance.

Press (_SoakTest | to access the
Soak Test menu.

NOTE: The Soak Test function
will not work properly if there
is voltage on the line. Voltage
Compensation does not apply
to the Soak Test.

3M™ Dynatel™ Advanced Modular System 965AMS

B T-R Resistance

RNz
Jinz

5
+
40 1GQ |15
~Jot Zomponzezas
Tip | Soak
&
F2 F3

B T-R Resistance
Rz
=909 MQ| +5

+

40 >899 MQ| 15

Camnpreakzd

B

Soak
Te

F5
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0Ohms Measurements>Soak Test

1.

Take an initial resistance
measurement by pressing

the key.

You will compare this to
other active measurements
to determine the source of
the fault.

One of the properties of
moisture in a circuit is that
the current from the tester
can “dry out” the moisture.
The display will first show
a lower resistance, then
after one or two minutes the
resistance will increase to a
higher reading.

This indicates the fault is
caused by moisture.

Note: This is not an
acceptable procedure to
“dry” a fault.

Measurement Functions

a Soak Test =

F- Snap Shat
217 KO 217ka|
1
217 KO 217ka
Go o Negative Shap

ul
@

£
F- Snap Shat
217 KQ
1

217 K |

217 KO  217Ka
Go o Negat 5

Initial Reading

=
E-r2 Snap Shat
462 KO

217 Ka |

I i
458 KO  217ka
Go o Negative Shap
bock

Reading After 1 or 2 Minutes
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Measurement Functions

0Ohms Measurements>Soak Test

4. A property of corrosion
is that a current flowing
through the corrosion will
cause the corrosion to
become a better conductor.
The display will show a
lower resistance reading if
corrosion is the cause.

3M™ Dynatel™ Advanced Modular System 965AMS

a Soak Test =

F- Snap Shat
217 KO 217ka|
1
217 KO 217ka
Go o Negative Shap
Bock

Initial Reading

a Soak Test =

F- Snap Shat
105KO  217ka|
1
112 KO 217ka
Go o Negative Shap
back

Reading After 1 or 2 Minutes




3M™ Dynatel™ Advanced Modular System 965AMS Measurement Functions
0Ohms Measurements>Soak Test
5. [If the resistance value does

a ol =
not change, the fault is a =

Snap Shat

gy e
pure resistive fault.
217 KO 217ka|
[
217 KO 217k0
Go to Negat 5

6. Use [ GoTo Positive Voltage
and [__Go To Negative Voltage | to

a Soak Test =
Snap Shat

reverse the voltage polarity. 21;GKQ 217 KO |

Use the lowest resistance

[
reading of the two numbers Z17 KO 217 ko
for your measurements. T -
o agativa nap

F2 F3 F4

37
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Measurement Functions

Toolbox

Use the Toolbox to: (1) view saved test results,
(2) perform a self calibrate, (3) use the Ohms to Distance

calculator, (4) use Internet Explorer and (5) Upload results to the
965AMS Results Manager.

3M™ Dynatel™ Advanced Modular System 965AMS

Toolbox>Stored Results

The Stored Results function allows you to review the results of
previously saved tests.

Toolbox>Stored Results>0peration

1. Press the blue key to |[ms Toolbox

enter the Toolbox function.

Self Calibrate
Use the up and down arrow Ohms ( Distance
keys to select the Stored

-
e

Results function. Press
to save your choice.

F5

in4
dew



3M™ Dynatel™ Advanced Modular System 965AMS Measurement Functions

Toolbox>Stored Results>0peration

2. If one or more test results
have been stored, the ID Results
number for each will be
displayed.

The ID number is like a file t1u733\‘3"tt
folder and each test result Teleta Teleta
is like a file. The name of Folder A All Folders

the file is the time and date

stamp that is generated by F
the tester.

Press to see the list
of files.

3. This screen shows the I
contents of the file. Results

_.‘

Pra

Press to
delete one file or press
to delete all

04/ 2005 5:50-31
9/4/2005 5:51:26

files in the folder. Delete Deleta
Result Falder il
F1 F2 F3 F4

39
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Measurement Functions 3M™ Dynatel™ Advanced Modular System 965AMS

Toolbox>Self-Calibrate

The Self-Calibrate function will verify that all of the internal
circuits and test leads are operating properly. Use self-calibrate:

*  After the first full battery charge before you put the tester in
service for the first time.

* Anytime the working temperature changes by more than
35°F (20°C). Calibrate the 965AMS tester at the same
temperature at which it will be used.

»  After changing the batteries, or anytime the battery pack
completely discharges.

Toolbox>Self-Calibrate>Hook-Up

Al five leads are shorted together.

40



3.

3M™ Dynatel™ Advanced Modular System 965AMS

Measurement Functions
Toolbox>Self-Calibrate>0peration
1. Press the blue key to | [m=? Toolbox =
enter the Toolbox function. Ctared Recullc

keys to select the Self-
Calibrate function. Press
to save your choice.

The calibration may take up
to 1 minute to complete.

Use the up and down arrow

Self Calibrate |
Chims [ Distance
P £

(40

in4
dew

a

—

ey Self Calibration

Shewl 1he 5 ek leicks aned

paish the "Start! button

F5

41

ESIE)



€6)

42

Measurement Functions

3M™ Dynatel™ Advanced Modular System 965AMS
Toolbox>0hms-to-Distance Calculator

Use this function to convert from Ohms to Distance or Distance
to Ohms based on temperature and wire gauge.

Toolbox>0hms-to-Distance Calculator>0peration

1.

Press the blue key to

enter the Toolbox function.

Use the up and down arrow
keys to select the Ohms-to-
Distance Calculator. Press
to save your choice.

Use the blue keys to enter
the Ohms value. Press

to save and highlight
the wire gauge selection.

.0 Toolbox E
Stared Results
Self Calibrate I
-

)
dew

@ Ohms to Distance :

(WEXER. = [BO&
10 Ay

G 2119

wits

s o |

F1

0000
0000
0000
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Toolbox>0hms-to-Distance Calculator>0peration

4. Use the up and down

arrow keys to select the @ ohmstoDistance 2

wire gauge. Press L o0a | = [pof
to save and highlight the =

22 G
temperature field. B

PRl o]

@

in4

dew
5. Use the blue keys to enter

the temperature @ Ohmsto Distance [B

00 - loot

13 Ay
22 A

foyrrs oo

£}
g o |

F1

O000
0000
0000
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3M™ Dynatel™ Advanced Modular System 965AMS

Toolbox>0hms-to-Distance Calculator>0peration

6.

Press to find the
distance.

Select
if you want to convert a
distance to an Ohms value.

Internet Explorer
1.

Internet Explorer is
available on the VDSL2
module.

Use the up and down arrow
keys to select Internet
Explorer. Press to

save your choice.

&8 Ohms to Distance =
= 1134 &

4.8

12 A
22 A

PRl o]

m
~
bl
@

g Distance te Ohms =
B0 0L = |4.00

13 Ay

Fuow

Ohms o
Distanoe

==

F2 F3

s Toolbox

Chms f Distance

F5
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Toolbox>965AMS Results Manager

The 965AMS tester uses the 96SAMS Results Manager to
upload and convert files from the tester. The following files are
supported by the 965AMS Results Manager:

*  Single Trace TDR

*  Active POTS Autotests
*  Vacant POTS Autotests
*  Wideband Autotests

*  xDSL Link Metrics

»  xDSL Bin Graphs

Note: Only results listed above will be converted using the
965AMS Results Manager.

Toolbox>965AMS Results Manager>Software Installation

Visit www.3m.com/dynatel to find the latest 965AMS Results
Manager.

You will need to install the following software before using the
Results Manager:

1. The following Microsoft software:
a. DotNetFX 2.0 or higher
b. Activesync 4.2 or higher

Note: Visit www.microsoft.com and search for each file
download.

2. The following 3M software will be needed.
a. 3M_Usb_Driver
b. 965AMS Results Manager

Note: Visit www.3m.com/dynatel o download the files.

ToOLS|
4 gni

@



Measurement Functions 3M™ Dynatel™ Advanced Modular System 965AMS
Toolbox>965AMS Results Manager>Connections

1. Turn on the 965AMS tester and allow the unit to boot up.

2. Connect the 965AMS tester to power.

3. Connect the 965AMS tester to the PC via the USB to 15-pin
cable.

Note: If the “Welcome to Found New Hardware Wizard”
window appears then select “No, not this time” when asked
about connecting to Windows Update.

4. Select “No” when prompted to Set Up a Partnership.
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Toolbox>965AMS Results Manager>Copying Files

To copy files that are saved in a 3M Dynatel 965AMS:

1. Click on the file labelled 965AMS_Results Manager.exe.

2. Press the Copy All XML _Results Files From 965AMS
to PC.

3. You can also delete all the files on the PC.
Fias on SESAMS | Flea on PC | Copyrights
Connect the 865AMS fo your PC using the USE cable

Copy All XML Results Ernse All XML
Files From S985AMS to Resulta Files on
PC BESAMS

Note: Wait until you have verified that you are finished with
the files before deleting.

4. After you have selected a directory to save the files you
will see a progress bar and a notification of completion
when finished.

Toolbox>965AMS Results Manager>Converting Upgraded Files
To convert your saved files to HTML:

1. Start the 965AMS Results Manager.

2. Click on the tab labeled “Files on PC.”

3. Press the “Convert XML Results Files on PC to HTML for
viewing.”
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Opens

Opens measures the distance to an “open” circuit. This
could be a broken wire, a cut pair or the end of the circuit.

Opens>Hook Up

GED-ring (B)
@-Ground (Earth)
CE3-7io (A)

00

Opens>0peration

1. Press the blue =

key to enter the Opens

measurement function. )
399 ft *
2. Press to enter the o =

Setup menu. Alrou e

Fa



3M™ Dynatel™ Advanced Modular System 965AMS Measurement Functions

Opens>0peration

3. Use the up and down arrow

keys to choose the type of

cable that best describes

Jelly-Filled
your cable. Press to 2 p:ir Drop
save your choice. 5 Pair Drop q

F5

in4

4. This screen displays the = T
T-R distance in the larger = TR Opens =
active measurement box. : [

+
Press to display 398 ft
the T-G distance. " i 5
A=k~
&8

5. The T-R measurement will
be saved on the screen in

a smaller box until a new [ ]

measurement updates the - 398 ft +
screen. o[ 393/t s

Press to display g 'e
the R-G distance. G| P
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Measurement Functions

Opens>0peration

6. The T-G measurement will
be saved on the screen in
a smaller box until a new
measurement updates the
screen.

3M™ Dynatel™ Advanced Modular System 965AMS

& R-G Dpens

RNz

" [ 400ft ]«
- ’—| +

399 ft
393ft | T

Airou e

Ti
o)

7. All measurements are erased when you exit this function.

Normal Range: A good pair should have the T-G and R-G
within about 2% of each other. If they are not within 2%, the
shortest distance will be the location of the fault and the other
distances will not provide accurate distances. Typically this will
be an open ground bond or a broken Tip or Ring.

Note: “Opens” is more accurate if other cable pairs are active.
If other pairs are not active, short at least 30% of the inactive

pairs to the cable shield.
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Opens>Galibrate Cable

Measurement Functions

Use this function to measure the capacitance of a known good
pair within a cable of known length. This value can be used as
a ‘Calibrated Cable’(or ‘reference’) to find the distance to an
‘open’ on the same or similar cable.

1. Press (Setup ]

2. Press _Calibrate Cable |

o T-R Opens =
i
399 ft *
ST T3
Calita aled Cable
Gni P

F4

2 Opens Setup

Jelhy-Fillzd

2 Fair Drop

5 Fair Drop
Calibrated Cable

e il

51
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Opens>Galibrate Cable

3M™ Dynatel™ Advanced Modular System 965AMS

3. Use the blue keys to enter - E
the known distance. @ Calibrate To Cable B

S

Press (_Measure_],

.

Enter Distance 330'&

Measure Clear all

F1 F2

aTH

Q00O
000
Q00

4. The screen will display the -
. & Calibrate To Cable B
measured capacitance per

. F
distance for the reference 130,805 nFfmi
pair. R
§7.284 nFfmi 7]
aTH
Enter Distance 330'&

Measure Clear All
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Tone
Use Tone

to send a tone on a pair.

Tone>Set-Up
GE)-ring (B)
EXD-=Ground (Earth)
EE3-7io (1)
Tone>0peration
I Press the blue @@ key to =
enter the Tone function. Fire

2. Use the up and down
arrow keys to highlight the
frequency that you want to
use.
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Tone>0peration

3. Press to send the

tone.

Stop T .
4. Press to stop the =] send Tone

tone. i,
S77Hz "
Pair I Tone

it

F5
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Measurement Functions

Tone>Edit The Frequency Of A Tone

There are 10 frequencies that can be stored in memory. If you
need a different frequency you can edit any of the displayed
frequencies and change to a new frequency.

1.

Use the up and down arrow
keys to select one of the
frequencies to change.

Press Setup to adjust the
highlighted selection with
the following frequency
range:

ID - 200 Hz and 1,000 Hz

Precision - 200 Hz and
19,999 Hz

Wideband (965AMS Pro
tester 2) - 20 kHz and 2200
kHz.

(965AMS Pro 30 tester) -
20 kHz and 30 MHz.

For this example we will
replace 196 kHz with

138 kHz. Use the up and
down arrow keys to select
Wideband Tone.

s Tone =

S Hz dEm 0
g0k 0.0 135
196k 0.0 135 ||

T LZZ2k 0o 135 4

Sand

@®

ins1
de‘

oo Tone Setup

136 kHz

Pair ID Tone
Precision Tone 6008

1009

ins1
de‘
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Tone>Edit The Frequency Of A Tone

4. Use the blue keys to enter =
the frequency in kHz. ¥ Tone Setup =

138 kHz 1009 ‘
5. Press (0K |. LB 1350

Pair ID Tone
Precision Tone 6008

F5

0000
0000
0000

Tone>Applications

The Tone function can be used for three applications: ID Tone,
Precision Tone and Wideband Tone.

Tone>Applications>ID Tone
1. Use the ID Tone for pair identification and tone coiling.
The ID tone is always an interrupted tone.

The frequency is adjustable between 200 Hz and 1,000 Hz.

Bl

The 965AMS tester automatically goes off-hook when an ID
tone is sent.

5. The volume control on the 965AMS tester controls the

volume you hear, but the output to the far end is set at a
fixed level.
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Tone>Applications>Precision Tone

1.
2.

Use the Precision Tone to send a tone.

Use another 965AMS tester to receive the tone. Press the

blue key, then select ("Loss_|.

The output frequency of the Precision tone is adjustable
between 200Hz and 19,999Hz.

The output level range is —20dBm to +1dBm.

The most common frequencies for POTS lines are 404Hz,
1004Hz and 2804Hz.

The impedance is fixed at 600Q.
Press to send the Precision tone.
Press to stop the Precision tone.

Tone>Application>Widehand Tone

1.

® N W

Measurement Functions

Use the Wideband Tone to send a tone to the other end of a

wideband circuit to measure the signal loss.
Use another 965AMS tester to receive the tone.

Press the blue (&%) key, then select [ DSLLoss_|.

The output frequency of the Wideband tone is adjustable
between 20kHz and 2200kHz.

The output level is fixed at 0dBm.

The impedance can be set to 100Q or 135Q.
Press to send the wideband tone.
Press to stop the wideband tone.

57

%

6 mio



Q)

Measurement Functions 3M™ Dynatel™ Advanced Modular System 965AMS
RFL (Resistance Fault Locate)
Use RFL to find the distance to a short or ground.

Important Note: You must first use the Auto test , or the
Ohmmeter , to determine the type of fault.

1.

There are two types of hook-ups, Separate Pair and Single
Pair. Separate Pair is more accurate, but it requires hooking
up more wires. The “Good” wires can be any gauge and any
length. As an example, the Good wires can be jumper wire.
Separate Pair is recommended for applications where you
have a short or ground in an aerial cable or a direct buried
cable and you want to find the fault the first measurement.

Single Pair requires that the “Good” wire is the same gauge
and length as the faulted wire. Single Pair is appropriate for
situations where you are looking for the fault to be in the
nearest pedestal.

RFL has the ability to find the distance to a short or ground
using a single section of cable or a section with multiple
gauges. Select Single- or Multi-section for your situation.

RFL>Hook-Up

There are ten possible scenarios for connecting a 965AMS tester
to use the RFL function:
Tip-Ground Separate Pair

(€2l\B= Ground (Earth
( ) %Fault

R g=Tip (A)-1/Fault

Ring (B) 2/Good :%

FMD-Tip (A) 2/Good

dens




3M™ Dynatel™ Advanced Modular System 965AMS Measurement Functions

RFL>Hook-Up

Ring-Ground Separate Pair
3{=s8=Ring (B)1/Fault
Fault

(€l31\J=Ground (Earth)

dens

Ring (B) 2/Good
Tip (A) 2/Good

@)

Short Separate Pair
Ring (B):1/Fault s—

Fault

dens

Tip (A):1/Fault se—
Ring (B) 2/Good
Tip (A) 2/Good

Tip-Cross Separate Pair
Ground (Earth

. ¢ )j" = &Fault
Tip (A)-1/Fault
Ring (B) 2/Good
Tip (A) 2/Good

dens
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Measurement Functions 3M™ Dynatel™ Advanced Modular System 965AMS

RFL>Hook-Up

Ring-Cross Separate Pair
3{=s8=Ring (B)1/Fault

Fault

clz1\J=Ground (Earth)q-
3 (7]
B T N\s
Ring (B) 2/Good
=llV8=Tip (A) 2/Good
Tip-Ground Single Pair
3=p8=Ring (B)/Good
[/2]
GRN GroundlEarth—% 85
Fault °

E®-Tip (A)/Fault

Fault S

dens
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RFL>Hook-Up
Short Single Pair
~GE2)-Ring (B)/Fault
- Fault
(7]
Tip (A)/Fault g
T
o Good
\
Tip-Cross Single Pair
3=8=Ring (B)1/Good
(/2]
)= Ground/Earth == ]

E®-Tip (A)1/Fault

=
%Fault

RFL >Separate-Pair, Single-Section Operation

1. Use the Auto test , or

the Ohmmeter (2), to
determine the type of fault.
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RFL >Separate-Pair, Single-Section Operation

2. Press the blue key to :

enter the RFL function. T
Press until the Fault _

. . . . 1 Seckon
section is highlighted. Use Simale Pair
the up and down arrow keys w MultiEIE
to select the type of fault H

that you have. The options

4

include: Fi

Tip Cross, Ring Cross, Wet

Pulp, T-G, R-G, Short ‘“4
This example will show a de@

Ring-Ground fault.

Press to move to
the Pair section.

3. Use the up and down arrow
keys to select Separate Pair.

Press to move to
the Multiple-Single section.

k9 RFL Navigation
T-G

Seckon

Multigls

Select Test

LA
=
=]
@n

d

in4
dew
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RFL >Separate-Pair, Single-Section Operation

+ Use the up and down @ FrNovigation |
arrow keys to select Single P RFLNavigation

5. Press to choose the Short Section

measurement parameters. %J m

F1
dew
6. The first parameter is — - —

the gauge. Use the Up @ _single Section B
and Down arrow keys to |22 e
highlight the gauge of your -
cable. DTS Length Temparatura

[ [N 1 unkneown
Press to choose the T ST
cable length.

F1
od
dew
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RFL >Separate-Pair, Single-Section Operation

Special Requirement: Enter

the cable temperature or the

length, but not both. Only one 33 it

parameter can be entered.

There must be one unknown to DTS Length  Temperature
solve the calculation. i ey

For this example, we will use Length L_Length

the cable temperature as the
known value and the length D €

will not be entered.

7. Press
to enter an unknown
length and highlight the
Temperature section.

8. Enter the temperature using

s @ singeseoon B
19 A
22 pE

Press to return to the &

main RFL screen.

DTS Length Temperatura

Lrknicwm ET] -

cicar | Unknown -
o

F5

Q000
Q000
Q000
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Measurement Functions

RFL >Separate-Pair, Single-Section Operation

9.

Press (1est| to review the
settings.

10. This screen shows the

test lead hook-ups and the
settings you have selected.
Press to begin the
test.

. If the hook-up is not

correct, you will see an
error message on the wiring
diagram at the point of the
erTor.

RFL Navigation

%
Shart Seckon

Slnile Pair

eleck

Ei

4]

£
i
i

Separate Hookup =

Mﬁ-{“ Ring-Ground
mt | Z4ANG,
86 °F
DTS=?

T Strap Error

FagzFoull g
“U—fﬂ"a‘ns Poor Strap
Continuity.
Check test set
clips.strap clips
ar possible open
pair.
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3M™ Dynatel™ Advanced Modular System 965AMS

RFL >Separate-Pair, Single-Section Operation

12. During the measurement

13.

66

process, a bar graph of the
null voltage for DTS and
then for DTF will be visible
on the screen.

The results of the
measurements are displayed
on the screen.

DTS is the distance to the
strap.

DTF is the distance to the
fault.

DSTF is the distance from
the strap to the fault.

This screen also displays
the value of the fault.

In some situations it may
be more helpful to use the
resistance values instead of
the distance values. Press
to use the

resistance values.

Ring Ground
|
Fault val DTF:|
ault valus
23Kn 0T
35 °F

ZﬁgMNG

¥ RFL SINGLE

Ring Ground
crs| 1200 |

Fault val -
ault value e 9701 ]
CETE
3 kK0
35 °F
Rado
=

F2 F3
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RFL >Separate-Pair, Single-Section Operation

. Convert to distance
14. Press - to (3 RFL SINGLE
convert the resistance back

. Ring Ground
to distance. /3| 20,570 |

?_Wlml
Fault value ([ 16.63 1
23 K0
85 °F

nvert to Redo
e

RFL>Separate-Pair, Multi-Section Operation

1. Use the Auto test , or
the Ohmmeter , to

determine the type of fault.

2. Press the blue key to :

enter the RFL function. T B

Press until the Fault )
. . . . Seckon
section is highlighted. Use

Sinile Pair E
the up and down arrow keys Multiple

to select the type of fault Select
that you have. The options

include: F1

Tip Cross, Ring Cross, Wet

Pulp, T-G, R-G, Short ‘“4
This example will show a de@
Ring-Ground fault.

Press to move to

the Pair section.
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3M™ Dynatel™ Advanced Modular System 965AMS

RFL>Separate-Pair, Multi-Section Operation

3.

Use the up and down arrow
keys to select Separate Pair.

Press to move to
the Multiple-Single section.

Use the up and down arrow
keys to select Multiple
sections of cable that have
more than one gauge.

Press to define the
sections.

k9 RFL Navigation
T-G

Seckon

Multi Ele

Test

Single Pair

eleck

d

- n g
-
5]
=

in4
dew

k9 RFL Navigation
T-G

Seckon

Singls

Single Pair

|

Select

£
Iy
4

in4
dew
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RFL>Separate-Pair, Multi-Section Operation

6. Use the up and down

9 Multiple Gauge =
arrow keys to select a D g .
. . n Section Temp. Langt
section. Press B d
to choose the measurement | (2
parameters.
Totl ?
Bdit [ralata
Secticon Section
F1 F2

in4
dew

7. The first parameter is

the gauge. Use the Up =
and Down arrow keys to |22 e
highlight the gauge of your -
cable. Length Temp
1 000 )
Press to highlight
the section length section.
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RFL>Separate-Pair, Multi-Section Operation

8. Use the blue keys to enter
the section length.

Press to move to
the Temp section.

9. Use the blue keys to enter

the cable temperature.

Press to return to the
Multiple Gauge screen.

§§ Edit Section # 1 :

19 AV
22 M

Length Temp
o
10

Load | Unknown
selea] S| vinan |+ |

0000
0000
0000

k9 FEdit Section # 1 :

19 AV
22 M

Length

Temp

a0 0(FE) 550 -

5
Cail Temp.

o000

Q000
Q000
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RFL>Separate-Pair, Multi-Section Operation

10. Use the up and down arrow

i Multiple Gauge =
keys to select the next E J .
. - - Section Termp. Langtl
.
section. Press 124 AWG B6F  500.0ft
to choose the measurement | &
parameters.
Totl 500.0 ft
Edit Delete
Section Section
F1 F2

in4

dew
11. You can add a load coil - - .
to the calculations. Press

to add the H88 |22 e o

load coil to the section. E

You can add as many load Length =y
. [ known | 000 )

coils as you need, but each

one must be in a different
section on the screen.

F2

12. Press to store the .
load coil and return to the

Multiple Gauge screen.

‘ Load Coil Selected ‘

Na Load K
Coil

E

F5
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3M™ Dynatel™ Advanced Modular System 965AMS

RFL>Separate-Pair, Multi-Section Operation

13. Use the up and down arrow

keys to select the next

section. Press [_Edit Section

to choose the measurement

parameters.

14. Use the Up and Down
arrow keys to highlight the
gauge of your cable.

Press to highlight
the section length section.

i Multiple Gauge =
Section Temp. Lanath
1 24M0WG B6F E00LD it
2 LoadCoil
Total £00.0 ft
Bdit [ralata
Secticon Section
F1 F2

in4
dew

§§ Edit Section # 3 :

o

| 24 MG

Length Temp
Lnkricwn 7000

F1

in4
dew



3M™ Dynatel™ Advanced Modular System 965AMS

RFL>Separate-Pair, Multi-Section Operation

Special Requirement: Enter
the cable temperature or the
length, but not both. Only one
parameter can be entered.
There must be one unknown to
solve the calculation.

For this example, we will use
the cable temperature as the
known value and the length
will not be entered.

15. Press to
enter an unknown length
and move to the Temp
section.

16. Use the blue keys to enter
the cable temperature.

Press to return to the
Multiple Gauge screen.

Measurement Functions

Edit Section # 3 =

19 MY
24 MG

Length Temp

o.ui&s F00[ )

C0|I Length

F3 F4

Edit Section # 3 =

19 MY
24 MG

Length Temp
[ known | BE.IJ!‘T

0|I Temp.

F5

Q000
Q000
Q000
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RFL >Separate-Pair, Multi-Section Operation

17. Press again to return ® Multiple Gauge -

to the main RFL screen. )
Section Temp. Lanath
1 2480WG B6F E00.0 ft ‘

2 LoadCoil

Total 500.0 ft

Bdit [ralata
Secticon Section

ul
@

18. Press (1est] to review the &  RFL Navigation -

settings.
T-G
e

Short Seckon
Single Pair Singls E
o e

1=}

bl
@

19. This screen shows the

test lead hook-ups and the =

P ull Siraps B
settings you have selected. —§ 9 g e
Press to begin the :
test. Multiple
Sectians: 3

F5
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Measurement Functions

RFL>Separate-Pair, Multi-Section Operation

20. If the hook-up is not

21.

correct, you will see an
error message on the wiring
diagram at the point of the
error.

During the measurement
process, a bar graph of the
null voltage for DTS and
then for DTF will be visible
on the screen.

T Strap Error

FagzFoull g
“U—fﬂ"a‘ns Poor Strap
Continuity.
Check test set
clips.strap clips
ar possible open
pair.

" Restart

=
Ring Ground
|
Fault val E;TF|:|
ault valus
23Kn 0T
35 °F

Z‘EMVG

75



23.

76

Measurement Functions

3M™ Dynatel™ Advanced Modular System 965AMS

RFL>Separate-Pair, Multi-Section Operation

22. The results of the
measurements are displayed
on the screen.

DTS is the distance to the
strap.

DTF is the distance to the
fault.

DSTF is the distance from
the strap to the fault.

This screen also displays
the value of the fault.

In some situations it may
be more helpful to use the
resistance values instead of
the distance values. Press
to use the
resistance values.

Press to
convert the resistance back
to distance.

= RFL SINGLE
Ring Ground

crs| 1200 |
Fault val o
ault value
as vave e[ 970f |
35 °F

Convert to

F2

Rado
DTF

F3

=
Ring Ground
rs| 2057 |
*TF

Pyl value wsr[ 16.63 0
a5 °F

nyert to

F2

Rado
RTE

F3
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Measurement Functions

RFL >Single-Pair, Single-Section Operation

1.

Use the Auto test , or
the Ohmmeter (), to
determine the type of fault.

Press the blue key to

enter the RFL function.

Press until the Fault
section is highlighted. Use
the up and down arrow keys
to select the type of fault
that you have. The options
include:

Tip Cross, Ring Cross, Wet
Pulp, T-G, R-G, Short

This example will show a
Ring-Ground fault.

Press to move to

the Pair section.

RFL Nayigation

RE.
T-G

Sinile Pair

Seckon

Multiple

)

in4
de‘
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RFL >Single-Pair, Single-Section Operation

3. Use the up and down arrow ——
keys to select Single Pair. P RFL Navigation

T-G
Press to move to
the Multiple-Single section.

Seckon

Sinile

eleck

- n g
-
5]
=

dew
t Use the up and down -
arrow keys to select Single P RFL Navigation =

Section. T-G

5. Press to choose the
measurement parameters.

Seckon

Separate Pair
Select

in4
dew
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RFL >Single-Pair, Single-Section Operation

6. The first parameter is

the gauge. Use the Up =
and Down arrow keys to |:>_z G 5
highlight the gauge of your -
cable. DTS Length Temparatura

[ 0,00ty 1 urknown
Press to choose the T
cable length. Length | Length

in4

Special Requirement: Enter

the cable temperature or the & Single Section =
length, but not both. Only one 33 e

parameter can be entered.

There must be one unknown to DTS Length  Temperature
solve the calculation. L — Lnknen

For this example, we will use

kear Unknawin
the cable temperature as the

known value and the length ke
will not be entered.

7. Press to
enter an unknown length

and move to the Temp
section.

79
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Measurement Functions

3M™ Dynatel™ Advanced Modular System 965AMS

RFL >Single-Pair, Single-Section Operation

8. Enter the temperature using

the blue keys.

Press to return to the
main RFL screen.

9. Press (1est] to review the

settings.

k9 Single Section

19 AV
22 M

DTS Length Temperatura

Lrknicwm ET] -
cicar | Unknown -

7]

0000
0000
0000

k9 RFL Narvigation

T-G

Short

Single Pair




3M™ Dynatel™ Advanced Modular System 965AMS Measurement Functions

RFL >Single-Pair, Single-Section Operation

10. This screen shows the

test lead hook-ups and the W RfL Single Hookup k=

Htgiit St g
settings you have selected. - | i:'lﬂvfmund
Press to begin the = o5 °F :
test. Tz, DTS=7

11. If the hook-up is not

: & Strap Error
correct, you will see an

Htgiit St
—

error message on the wiring E‘;:;ﬁ':;

diagram at the point of the B Cheeh test st

clips,shrap elips
€rrofr. TR ¢ or possible open

pair.

k3

Restart

12. During the measurement ,
i RFL SINGLE =
process, a bar graph of the =

null voltage for DTS and Ring Ground

CTS
then for DTF will be visible ce T 1
on the screen. Fault value pore[ ]
23 KO
35 °F

Z‘EAWG
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Measurement Functions

3M™ Dynatel™ Advanced Modular System 965AMS

RFL >Single-Pair, Single-Section Operation

13. The results of the
measurements are displayed
on the screen.

DTS is the distance to the
strap.

DTF is the distance to the
fault.

DSTF is the distance from
the strap to the fault.

This screen also displays
the value of the fault.

In some situations it may
be more helpful to use the
resistance values instead of
the distance values. Press
to use the
resistance values.

Press to
convert the resistance back
to distance.

= RFL SINGLE
Ring Ground

crs| 1200 |
Fault val o
ault value
as vave e[ 970f |
35 °F

Convert to

F2

Rado
DTF

F3

=
Ring Ground
rs| 2057 |
*TF

Pyl value wsr[ 16.63 0
a5 °F

nyert to

F2

Rado
RTE

F3



3M™ Dynatel™ Advanced Modular System 965AMS

Measurement Functions

RFL>Single Pair, Multi-Section Operation

1.

Use the Auto test , or
the Ohmmeter (), to
determine the type of fault.

Press the blue key to

enter the RFL function.

Press until the up
and down arrow keys are in
the Fault section. Use the
up and down arrow keys

to select the type of fault
that you have. The options
include:

Tip Cross, Ring Cross, Wet
Pulp, T-G, R-G, Short

This example will show a
Ring-Ground fault.

Press to move to
the Pair section.

RE.
T-G

Multiple

RFL Nayigation =

Seckon

)

in4
de‘



Measurement Functions

3M™ Dynatel™ Advanced Modular System 965AMS

RFL>Single Pair, Multi-Section Operation

3.

Use the up and down arrow
keys to select Single Pair.

Press to move to
the Multiple-Single section.

Use the up and down arrow
keys to select Multiple
sections of cable that have
more that one gauge.

Press to choose the
measurement parameters.

k9 RFL Navigation
T-G

Seckon

Sinile

eleck Test

d

- n g
-
5]
=

in4
dew

k9 RFL Navigation
T-G

Seckon

Singls

i

Separate Pair

Select

in4
dew




3M™ Dynatel™ Advanced Modular System 965AMS Measurement Functions

RFL>Single Pair, Multi-Section Operation

6. Use the up and down

9 Multiple Gauge =
arrow keys to select a D g .
. . n Section Temp. Langt
section. Press B g
to choose the measurement | (2
parameters.
Totl ?
Bdit [ralata
Secticon Section
F1 F2

in4
dew

7. The first parameter is

the gauge. Use the Up =
and Down arrow keys to |22 e
highlight the gauge of your -
cable. Length Temp
1 000 )
Press to highlight
the section length section.
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Measurement Functions

3M™ Dynatel™ Advanced Modular System 965AMS

RFL>Single Pair, Multi-Section Operation

8. Use the blue keys to enter
the section length.

Press to move to
the Temp section.

9. Use the blue keys to enter

the cable temperature.

Press to return to the
Multiple Gauge screen.

§§ Edit Section # 1 :

19 AV
22 M

Length Temp
o
10

Load | Unknown
selea] S| vinan |+ |

0000
0000
0000

5
Cail Temp.

k9 FEdit Section # 1 :

19 AV
22 M

Length

Temp

a0 0(FE) 550 -

0000
Q000
Q000




3M™ Dynatel™ Advanced Modular System 965AMS Measurement Functions

RFL>Single Pair, Multi-Section Operation

10. Use the up and down arrow

keys to select the next W HMultiple Gauge =

. _ _ Section Temp. Lanath
.
section. Press 124 AWG B6F  500.0ft
to choose the measurement | &
parameters.
Totl 500.0 ft
Edit Delete
Section Section
F1 F2

in4

dew
11. You can add a load coil - - .
to the calculations. Press

to add the load |22 e o

coil to the section. You -

can add as many load Length =y
[ known | 000 )

coils as you need, but each

one must be in a different ok

section on the screen.

F2

12. Press to store the
load coil and return to the
Multiple Gauge screen.

i§ Edit Section # 2 :

‘ Load Coil Selected ‘

Na Load K
Coil

E

F5
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Measurement Functions

3M™ Dynatel™ Advanced Modular System 965AMS

RFL>Single Pair, Multi-Section Operation

13. Use the up and down arrow

keys to select the next

section. Press [_Edit Section

to choose the measurement

parameters.

14. Use the Up and Down
arrow keys to highlight the
gauge of your cable.

Press to highlight
the section length section.

i Multiple Gauge =
Section Temp. Lanath
1 24M0WG B6F E00LD it
2 LoadCoil
Total £00.0 ft
Bdit [ralata
Secticon Section
F1 F2

in4
dew

§§ Edit Section # 3 :

o

| 24 MG

Length Temp
Lnkricwn 7000

F1

in4
dew



3M™ Dynatel™ Advanced Modular System 965AMS

RFL>Single Pair, Multi-Section Operation

Special Requirement: Enter
the cable temperature or the
length, but not both. Only one
parameter can be entered.
There must be one unknown to
solve the calculation.

For this example, we will use
the cable temperature as the
known value and the length
will not be entered.

15. Press to
enter an unknown length
and move to the Temp
section.

16. Use the blue keys to enter
the cable temperature.

Press to return to the
Multiple Gauge screen.

Measurement Functions

Edit Section # 3 =

19 MY
24 MG

Length Temp

o.ui&s F00[ )

C0|I Length

F3 F4

Edit Section # 3 =

19 MY
24 MG

Length Temp
[ known | BE.IJ!‘T

0|I Temp.

F5

Q000
Q000
Q000

89



Measurement Functions 3M™ Dynatel™ Advanced Modular System 965AMS

RFL>Single Pair, Multi-Section Operation

17. Press again to return ® Multiple Gauge :

to the main RFL screen. )
Section Temp. Lanath

1 244G B6F 500.0 1t ‘

2 LoadCoil

Total 500.0 ft

Edit Delata
Secticon Section
F5
. Test i

18. Press to review the &  RFL Navigation

Settings.
-G
Short Seckon

Separate Pair i

19. This screen shows the
test lead hook-ups and the

k9 RFL Single Hookup =

Heg-E o .
settings you have selected. . i:llﬂvé;round
Press to begin the S oo
test. TenZan : DTS=7




3M™ Dynatel™ Advanced Modular System 965AMS

Measurement Functions

RFL>Single Pair, Multi-Section Operation

20. If the hook-up is not

21.

correct, you will see an
error message on the wiring
diagram at the point of the
error.

During the measurement
process, a bar graph of the
null voltage for DTS and
then for DTF will be visible
on the screen.

T Strap Error

Fimg =t Nty

2 T‘ Poar Strap
Continuity.
Chech. test s=t
clips,shrap elips
or possikle apen
pair.

k3

R
-—

Tz
-

Restart

=
Ring Ground
|
Fault val E;TF|:|
ault valus
23Kn 0T
35 °F

Z‘EMVG
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Measurement Functions

3M™ Dynatel™ Advanced Modular System 965AMS

RFL>Single Pair, Multi-Section Operation

22. The results of the
measurements are displayed
on the screen.

DTS is the distance to the
strap.

DTF is the distance to the
fault.

DSTF is the distance from
the strap to the fault.

This screen also displays
the value of the fault.

In some situations it may
be more helpful to use the
resistance values instead of
the distance values. Press
to use the
resistance values.

Press to
convert the resistance back
to distance.

= RFL SINGLE
Ring Ground

crs| 1200 |
Fault val o
ault value
as vave e[ 970f |
35 °F

Convert to

F2

Rado
DTF

F3

=
Ring Ground
rs| 2057 |
*TF

Pyl value wsr[ 16.63 0
a5 °F

nyert to

F2

Rado
RTE

F3



3M™ Dynatel™ Advanced Modular System 965AMS Measurement Functions
RFL>Wet Pulp

Use this function to find the approximate distance to a resistance
fault when both wires in a pair are faulted at the same place

and a separate good pair or a single common conductor is not
available.

RFL>Wet Pulp>Hook-Up

@-Wire With Lower-Resistance Value

@-Common/Ground

m-Wire With Higher-Resistance Value

1. The resistance faults must be common to the reference
(Green) conductor. Use the ohmmeter function to measure
the resistance on each side of the pair to the reference
conductor.

2. The lower value fault should be connected to the Red test
lead.

3. The higher value fault should be connected to the Black test
lead.

4. The Green test lead should be connected to the reference
conductor, usually the shield or ground.

)



Measurement Functions 3M™ Dynatel™ Advanced Modular System 965AMS

RFL>Wet Pulp> Requirements

Note: All of the following conditions must be met or this
function does not apply:

1.

One fault must be at least twice the ohms value of the other
fault. For example, a 5 kQfault has twice the value of a
10 kQfault.

The sum of both faults must be at least 100 times the loop
resistance of the pair. For example, if the loop resistance is
50 Q, the sum of the faults must be 5 kQor greater. You may
continue with the test, but the results may have a reduced
accuracy.

The 965AMS checks to see if the resistance of the loop
is less than 7 kQ. If the resistance is greater than 7 kQ,
the distance to strap may be too long or the strap is not
connected,

RFL>Wet Pulp>0peration

Press the blue key to

enter the RFL function.

Tip Cress §

Use the up and down keys Ring Cross

§ Seckion

to select Wet Pulp. Sinale Pair
eera: rar|| R

Press to .select the ot
gauge of the pair.

in4
dew



3M™ Dynatel™ Advanced Modular System 965AMS Measurement Functions

RFL>Wet Pulp>0peration

2. Use the up and down arrow

keys to select the gauge of n
the pair. 22 AWG
IEIME
Press or DTS Length Temperature
to highlight - - 000°F]
the temperature field. " Thknown
"
Fi F3 F4
de@
Use the blue keypad to :
=
enter the cable temperature. o aniC
. 27 i
Press to continue.

DTS Length Temperatura

T Eori
Lnknown
Temp.

F5

[ inknawn
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Measurement Functions

RFL>Wet Pulp>0peration

4. The Wet Pulp test first
makes a measurement with
the far-end open.

Press to start the test.

5. Strap the pair at the far end,
then press (_Continue .

Note: The “Opens Ratio” value

displayed on the screen is the

ratio of R1/(R2+R1) times

100. This value is used by

some companies as part of the

measurement. It is not needed

to calculate the distance to the

Sfault.

6. The test results are shown
in ohms.

Press to convert the
ohms to the distance to the
fault.

3M™ Dynatel™ Advanced Modular System 965AMS

Wet Pulp

Faulhad
-

=y .
e y Open Strap
%

E\.IIJ"I!J

ul
@

Wet Pulp Check =

Fanltard -
-

= AKQ

Ry
e (5 = om0
e

R1% ’ Open Ratdo 0.6 Ok
_F--ilml Cirap tar end and

continue
Fa4 F5

Wet Pulp Results =

Swn en R3] 8530 |

Chmn 5
R 67,22 T
Rl -4 KL ESTF
we - 2EHLSS0

Av : Ra-
Enor

F3




3M™ Dynatel™ Advanced Modular System 965AMS Measurement Functions

RFL>Wet Pulp>0peration

7. DTS—Distance to the strap

(far end) Wet Pulp Results =

DTF—Distance to the fault. | own oo 322 4 ft |
DSTF—Distance from the o o OWF
strap to the fault. RL-4KU  DETF

o = 22U A5

Press (_Avg.Result | to view a m T
summary of test results.

8. Use the results of this test
to find the distance or run

Results Summary :

K R i bl Les 1 nis ft
the test multiple times and i @fe 156 3224 1
. 2 2nE 10L& 3221
the tester will average the I P NS S T
distances. 1
Avg

RFL>Wet Pulp>Error Screens

1. Swap the Red and Black

test leads Wet Pulp Check =

Fanltard 5
-

== 2530

HJ_‘.:
] I3 = 4Ry
- :

R1% [ Rl,R2
_F--ilml are Roversed.

Flip Loads.

Ba':k
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Measurement Functions
RFL>Wet Pulp>Error Screens
2. The strap at the far-end is

open. There should be a
solid short at the far-end.

3. The tester checks to see

that the sum of the faults
is more than 100 times the
loop resistance. You may
press with the
test, but the results may
have a reduced accuracy.

3M™ Dynatel™ Advanced Modular System 965AMS

ranltad
-

Hi g

Ri%

Gl
—
Fomdlinl ’
-

Back

Wet Pulp Check :

o

= AKD
= omen

Open Rato 0.6 Ok
Cirap tar end and
continue

Cantinue

Open

Raliv  0L.56
Chew

Rulin
BL-JHN3 G

e — 4 KL

Av
Res

Wet Pulp Results =

R1IRZ s les
ey ANNFRI CIOF

Cont-




3M™ Dynatel™ Advanced Modular System 965AMS Measurement Functions

DSL (Digital Subscriber Line)

The DSL (&) functions include: DSL Loss, DSL Noise, DSL
Spectrum Analyzer, Resistive Balance, and DSL Impulse Noise.

DSL>DSL Loss

Use DSL Loss function to measure the amount of loss in a
circuit at a specific frequency. This is typically accomplished by
sending tone with another 965AMS tester, a 3M"™ Dynatel™ Far
End Device (FED), or test equipment that is capable of sending
wideband tone from 20 kHz to 30 MHz.

DSL>DSL Loss>Hook-Up

GED-Ring (A)
CE3-ir (B)



Measurement Functions

DSL>DSL Loss>0peration

100

Press the blue DSL key
to enter the DSL function.

Use the up and down arrow
keys to select DSL Loss.

Use a tone source at the
far end that is capable of
sending a known output
level such as a 965AMS
tester. Use 0dBm as the
output level or follow your
method of test.

Press to select
the type of service.

Use the up and down
arrow keys to select the
type of service that you are
measuring.

Press when finished.

3M™ Dynatel™ Advanced Modular System 965AMS

2] xDSL Menu =

LS. Moise
D51 Spec.Analyzer
Rasistanca Balance

in4
dew

@ Dsisetwp |5

VDSL Profile 12 L
VDSL Profile 17

Nyquist Frequency 30 MHz

L+
(=)

F5
o
dew




3M™ Dynatel™ Advanced Modular System 965AMS

DSL>DSL Loss>0peration

5. Press to make the
measurement.

6. The results of the
measurement will be
displayed as a —.dBm level
at a specific frequency.

Measurement Functions

2] xDSL Menu =

LS. Moise
D51 Spec.Analyzer
Rasistanca Balance

F5

" -75.2d8m
28500 KHz

YDSL Profile 8§ 1000

oSl
Satup
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Measurement Functions 3M™ Dynatel™ Advanced Modular System 965AMS

DSL>DSL Loss>Application Notes

DSL Loss measures the signal lost from a tone transmitter
(965AMS tester, 3M™ Dynatel™ Far End Device (FED) or other
capable device) to the measuring 965AMS.

High loss is an indication of:
1. A loop that is too long for the potential service.
2. Bridge tap.

To get a complete picture of loss, it is recommended that you
use a FED device that will generate a sweep of frequency for the
service type. The sweep will indicate either a good circuit, high
loss or dips in the reading can be an indication of bridge tap.
The image below is a sweep that was performed with a 965AMS
tester, a 3M™ Dynatel™ Far End Device FED II and the selected
service was ADSL2.

Look at the before and after for these two readings. When
the bridge tap is removed then the slope no longer displays
frequency dips.

e WE Slope = e WE Slope =
L

- =]
0Kz -20.1 d0 & 276 Kllz 2200 Kliz MKH, -1 KM g I EHE AN KHL
With 500 feet of bridge tap With bridge tap removed
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3M™ Dynatel™ Advanced Modular System 965AMS Measurement Functions
DSL>DSL Noise

Use DSL Noise function to measure the Longitudinal or Metallic
Noise on a DSL line.

DSL>DSL Noise>Hook-Up

GED-Ring (B)
@EXD-=Ground (Earth)
€S-0 (A)

DSL>DSL Noise>0peration

1. Press the blue DSL key *xDSL Menu
to enter the DSL function.

Use the up and down arrow
keys to select DSL Noise.

2. Press to select 5L
sehip) oK

the type of service. 2

CSL Spec. Analyzer
Resistance Balance 4

F4
in4
de‘
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Measurement Functions

DSL>DSL Noise>0peration

3.

4.

5.

104

Use the up and down
arrow keys to select the
type of service that you are
measuring.

Press when finished.

Press to start the
measurement for DSL
noise.

3M™ Dynatel™ Advanced Modular System 965AMS

@ Dsisetwp |5

VDSL Profile 12 L
VDSL Profile 17

Nyquist Frequency 30 MHz

L+
(=)

F5
o
dew

o xDSL Menu g
DSL Loss

DEL Spec. Analyzer
Resistance Balance g

DsL




3M™ Dynatel™ Advanced Modular System 965AMS

DSL>DSL Noise>0peration
6. Press [Seleot Longitudinal ] to

measure longitudinal noise.

7. Press [ SelectMetallic | to

measure metallic noise.

Measurement Functions

o DSL Noise B

Longil h.ldlnal Mellllc

\"DSL Profile B H1 Filter 1009

Salect .
Longitudinal Sshup

F1 F2

o DSL Noise E
£ |

| 33dBmm1| 13

Lcn?[tudinal Metallic

Tig

VDSL Profile B H1 Filter 1002

Sdng DSL
Metallic Setup

F1 F2
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Measurement Functions 3M™ Dynatel™ Advanced Modular System 965AMS
DSL>DSL Noise>Application Notes

Noise can affect wideband services by taking up valuable
bandwidth and reducing speed. Symptoms of high noise can be
data errors and loss of connection. The 965AMS tester measures
longitudinal as well as metallic noise. Having high noise in
either of these tests will prompt you to look at the circuit with a
Spectrum Analyzer to identify the source.

Longitudinal Noise is a
Ri B)1
measured between Tip [A] and @- ing (B)-

Ring [B] (shorted internally) G- Ground (Earth)
and the shield/ground. €EX3-Tip (A)1

Longitudinal Noise measures
influences from outside the
cable (power induction,

AM radio or other outside Shorted Internally §
frequencies). !
Metallic Noise is a measured .

between Tip [A] and Ring [B]. GED-ring (4)

Metallic Noise measures the EX-ic B)
active noise on a pair.

Both tests are performed through filters based on the service that
is selected in Setup.
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3M™ Dynatel™ Advanced Modular System 965AMS Measurement Functions

DSL>DSL Spectrum Analyzer

Use DSL Spectrum Analyzer (SA) to display a graph of useful
signals and interference/noise at specific frequencies up to
30 MHz.

DSL>DSL Spectrum Analyzer>Hook-Up

GED-Ring (A)
CE3-7iv (B)

DSL>DSL Spectrum Analyzer>0peration

1. Press the blue DSL (&) key =]

to enter the DSL function. DSL Loss |

Use the up and down arrow

keys to select DSL Spec. Resistance Balance 3
Analyzer.
)
2. Press 0K . ESHE

F5
od
de‘
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Measurement Functions

3M™ Dynatel™ Advanced Modular System 965AMS

DSL>DSL Spectrum Analyzer>0peration

3.

108

Press to change the
frequency range.

Use the left and right arrow
keys to move the cursor.
The cursor position will
display the frequency and
the signal level.

{9 Spectrum Analyzer

L L L T

5% I 16 Mtz am

-
dy [None

F1

<) (=>

Once you have selected a span of 1M or 2M you may add a

noise mask.

The mask is initially set to “none.” Pressing F2 or F3, the
screen will show the following masks:

ADSL Downstream

g9 Spectrum Analyzer

rm_ﬁt_ﬂr.,.

3K 101 JE @ 1165 FH 2

F2 F3




3M™ Dynatel™ Advanced Modular System 965AMS

Measurement Functions

DSL>DSL Spectrum Analyzer>0peration

ADSL Upstream

T1

HDSL

ISDN

@ Spectrum Analyzer

K 101 dE @ 1165 FHe ™

K 101 dB @ 1165 EHz 2

o,
I\"__ .-.-ﬂ-‘\_h-
VL P e A )
1K =101 38 & 1165 KHa =™

o

109



Measurement Functions 3M™ Dynatel™ Advanced Modular System 965AMS

DSL>DSL Spectrum Analyzer>Application Notes

Spectrum analysis allows you to visually see a disturbing
signal’s shape by reading and displaying the level of noise in a
frequency range.

The shape can be caused by ADSL, ISDN, HDSL, T1 or VDSL.

This chart shows the ADSL2+ spectrum with common disturbers
and chart 2 shows the VDSL spectrum with potential disturbers.

Center Frequencies

A T AM Radio 680 kHz+
DDS ISDN HDSL
N
>
] ] [
I I
U J
28 40 772
kHz kHz kHz
20 « ADSL 138 140 ADSL 1100 ADSL 2200
kHz Upstream kHz kHz Downstream kHz Downstream kHz
Nyquist
Frequency
VDSL Spectrum
Us1 | DS2 us2 us 2
11 375 52 85 12 30
MHz MHz  MHz MHz MHz MHz
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3M™ Dynatel™ Advanced Modular System 965AMS Measurement Functions

DSl >Resistance Balance

Use Resistance Balance to measure the:

*  Loop Resistance between the Red and Black test leads.
*  Resistance of each conductor to the Green test lead.

*  Resistance Difference between the two conductors.

*  Percentage of Resistance Difference.

DSl >Resistance Balance>Hook-Up

31=08=Ring (B)-1
clz1\l}= Reference
SR g=Tip (A)1

DSL>Resistance Balance>0peration

1. Press the blue DSL (&) key 5]

to enter the DSL function. DSL Loss ]
DSL Noise

Use the up and down arrow
keys to select Resistance
Balance.

Press ((0K_].

2. Connect the strap at a ‘far- Fs
end’ access point. The strap
should be connected to all o
three of the conductors at
the far end. de@
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Measurement Functions 3M™ Dynatel™ Advanced Modular System 965AMS

DSl >Resistance Balance>0peration

. Test
3. Press to start the f» Resistive Balance =

test. s Shap o

Firg
F=* _

— Tr

oF
™ : chr
Oiff &

Test
F5
DSL>Resistance Balance>Recommended Values
Service % Ohms Difference

POTS 3%

Wideband 1%
Parameter 0K Marginal Not 0K

Resistance Balance <1% 1%—-5% >5%

DSl >Resistance Balance>Application Notes

The resistance balance test is used to identify a high resistance
open or a bad splice.

The test will also identify a loop that is resistively too long for
the selected autotest.
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3M™ Dynatel™ Advanced Modular System 965AMS Measurement Functions

DSL>DSL Impulse Noise

Use Impulse Noise to measure short spikes of random amplitude

and random frequency. These short bursts can damage data
transmission if the amplitude and frequency are spiking into
used transmission paths. The 965AMS tester measures spikes
eight times per second.

DSL>DSL Impulse Noise>Hook-Up

GED-ring (B)
@-Ground (Earth)
CEX3-Tip (A)

DSL>DSL Impulse Noise>0peration

1. Press the blue DSL key . *xDSL Menu

e [

to enter the DSL function. TSl Noisa
DSL Spec. Analyzer

Resistanpa Balanca

Use the up and down arrow
keys to select Impulse
Noise.

AE
2. Press to select SELIE

the type of service.
F4

in4
de@
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Measurement Functions 3M™ Dynatel™ Advanced Modular System 965AMS

DSL>DSL Impulse Noise>0peration

3. Use the up and down

arrow keys to select the i) DSL Setup -

i WVDSL Profile 12 d
type of service that you are L
measuring. h@m |

4. Press when finished. Nyquist Frequency | 30 MHz

L+
(=)

F5

5. Press to start the
Impulse Noise test.

= M

DSL Spec. Analyzer

Resistanpa Balanca

6. Press to select:

@ Impulsa Noise setup
Count Threshold niOTRueE S akl Soread

filbrar)y .
Time - -;ur_

Spread Time(Min) 1y
Metallic or Longitudinal L=
5 |
7. Press when finished. .
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3M™ Dynatel™ Advanced Modular System 965AMS

DSL>DSL Impulse Noise>0peration

8. Press to begin a

new test.

9. Press to return to the
setup screen.

Measurement Functions

=
4:36 Time Remaining

0 Count = 48 dBrnH1

6 Count = 44 dBrnH1

40 Count = 40 dBrnH1

Metallic YDSL H1 Filer

F1 F2

=
4:36 Time Remaining

Il Count = 48 dBrnH1

6 Count = 44 dBrnH1

40 Count = 40 dBrnH1

Metallic YDSL H1 Filer

F3
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DSL>DSL Impulse Noise>Application Notes

Since impulse hits, noise and other power related interference
can fluctuate during the day you have the option of measuring
three different levels. If you traditionally measure Impulse hits at
a threshold of 40 dBrn, then select a count threshold of 32 and a
spread of 2 dB, then you will be able to see any hits that exceed
32, 36 or 40. Although this circuit will pass at 40, you will be
able to see if there is noise just under the threshold that can
appear later with a change in power usage or plant conditions.

Selected a spread of 4 dB and a threshold of 32 would allow you
to count hits that exceed 32, 36 and 40.

=] |
Time Rermaining

2 Ceunt > 40 dBrnH1
54 Count > 3g dErnH1

| 326 | Count> 22 dErnH1
Metallic ¥DSL H1 Filter

D5L

Setup

Resart  |Se=tup

Check with your DSLAM vendor regarding excessive hits for a
circuit. Different DLSAM vendors have settings to make use of
buffers (dynamic memory) to compensate for errors that can be
caused by impulse noise.
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TDR

Use the Time Domain Reflectometer (TDR) function to
map the high-frequency impedance of the cable along its length.
The display shows opens, load coils, splits, wet sections, splices,
gauge changes, heavy shorts and any other physical deviation
from a perfect cable. Each of these events have their own unique
signature. A user-controlled vertical cursor is used to measure
the distance to an event.

TDR>Event Recognition

“Events” are the “dips” and “peaks” seen on the screen caused
by faults or changes in the pair.

Single Trace

I

u RN s

Pulze | Gain |[&1| Auto
Ins] 0O 500fE TDR

“Peak” Events

1. Launch Pulse: The first peak on the screen is the “launch
pulse” which occurs where the transition from the tester to
the test leads occurs.

2. Open: A clean or partial open will show up as a peak on
the screen. The “cleaner” the open, the taller the peak. A
complete open will be the tallest peak (other than the launch
pulse).You can not see events past a complete open.

3. Load Coil: A load coil looks very similar to an open. If
you think there is a load coil on the pair, use the Load Coil
function (in the POTS test) to verify its presence. You can
not see events past a traditional load coil.
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“Dip” Events

L.

Fault: A resistance fault will show as a dip on screen. The
lower the value of resistance, the lower the dip.

Short: A short (or zero-Ohm resistance fault) will show up
as the lowest dip on the screen. You cannot see events past a
short.

BridgeTap: A bridge tap will look like a small dip where
the bridge tap begins. The end of the bridge tap looks like
an upward event. The distance between the two events is the
length of the bridge tap. The start of a bridge tap looks like
a resistance fault. Use the ohms measurement function to
measure the resistance on the pair. If there is no resistance,
and you see a dip followed by a peak, you might suspect a
bridge tap.

Fault Icons

Faults are represented on the screen with icons:
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Load Coil @
@ Short @ Bridge Tap
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TDR>Setup

1. Press the blue key to

enter the TDR mode.
2. Press (Setup ]

3. Use the up and down arrow

keys to select the type of
cable.

Press [ Select Gauge |

Measurement Functions

aTH

TDR

S

Dual Trace
Peal
Crosstall
Differential

F4

& TDR Setup =

JellyFlled
2 Pair Dro
Ve

Gauge

wirr: 1y i

22 AiiG

L erwglly

®®

0.67

F1

F2

o4
dew
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Measurement Functions

TDR>Setup

4. Use the up and down arrow

keys to select the wire
gauge.

Press [ SelectLength |.

You can choose to start
with the shortest range each
time you enter the TDR or
the last range that you used.
Use the up and down arrow
keys to select Minimum or
Last Used range.

Press to return to the
TDR menu screen.

3M™ Dynatel™ Advanced Modular System 965AMS

& TDR Setup =
wirr: 1 yr Cinanpr
22 AWG
JellyFlled
2 Bair Droy Lol
i ——
F1 F2

in4
dew

& TDR Setup =

wirr: 1y

Cinanpr
JellyFlled

2 Bair Droy Lol

Ve 0.67

F5

in4
dew
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TDR>Single Trace Mode
Single Trace Mode is used for most TDR applications. You can

use the single trace manual mode or you can use the Auto TDR
mode.

TDR>Single Trace Mode>Hook-Up
GED-Ring (A)

CE3-7iv (B)

TDR>Single Trace Mode>0peration

1. Press the blue key e TDR

to enter the TDR mode. g
Use the up and down arrow
keys to select Single Trace.

2. Press to display a

F5

Dual Trace
Peal

Crosstall
Differential

aTH

in4
de‘
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Measurement Functions 3M™ Dynatel™ Advanced Modular System 965AMS

TDR>Single Trace Mode>0peration

3. This screen shows the end
of a pair at 205 feet.

Single Trace

4. Use the TDR Controls
section in this chapter to
see all of the parameters

u RN | e

that you can adjust. Loncth m
5. The Auto TDR mode

automatically finds F4

potential faults and displays

an icon that represents

the type of fault. Press

to use this

function.

6. This trace shows a resistive
fault at 219 feet. ¥ Auto TDR

7. The Auto TDR is not a live | | ~
trace, but you can use the V T
Gain, Cable length, Span N
and Filter functions. .

e

o
Live | Rack
o
8. If you change the circuit

you must capture a new F4
trace. Press then
press (A oR ]

9. This trace shows an open at
322 feet.

u

2 e

| Live | Rack
S| TOR
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TDR>Dual Trace Mode

Dual Trace Mode is used to compare two pairs at the same
time, usually a faulted and a good pair.

TDR>Dual Trace Mode>Hook-Up

@E)-Ring (B)1

CE3-7ip (1)1
(YEL =Ring (B) 2

CEED-Tip (A) 2 -

TDR>Dual Trace Mode>0peration

1. Press the blue key e TDR

to enter the TDR mode. Jpm
Use the up and down arrow
keys to select Dual Trace.

2. Press to display a

I

F5

Peal
Crosstall
Differential

in4
de@
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Measurement Functions

TDR>Dual Trace Mode>0peration

3. The pair under test (red/
black) is displayed at the
top of the screen. The
reference pair (yellow/blue)
is displayed at the bottom
of the screen.

4. Any changes in the control
parameters affect both
traces. It is not possible
to control each trace
independently.

TDR>Differential

TDR>Differential>Hook-Up

GED-ring (B)1
EXI-Tip (A)1

(YEL)=Ring (B) 2=—

CE@D-Tip (A) 2

3M™ Dynatel™ Advanced Modular System 965AMS

e Dual Trace

I_,i j_\
lkr
v_

u
Pulse [EeETH
34 ns (e

1Lz

Length

e

Use the Differential mode to display only the differences
between two pairs, usually a ‘good’ pair and a pair under test.

1. Connect the red and black test leads to the pair under test.

124

2. Connect the blue and yellow test leads to a known good pair
in the same cable. This is called the reference pair.
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TDR>Differential>0peration

1. Press the blue key e TDR

to enter the TDR mode. P
Use the up and down arrow
keys to select Differential.

2. Press to display a

I

F5

Ingle Trace
Dual Trace
Peal
Crosstalle

L 1

aTH

o4
dew
3. Atrace with a straight line
would indicate a perfect
match between both
pairs. This trace shows
differences between the
reference pair (blue/yellow) | u Lk e

and the pair under test (red/

black).

Differential

125
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TDR>Crosstalk

Use Crosstalk to display the amplitude and location of signals
that “cross” from one pair to the other, as could be caused by a
split.

TDR>Crosstalk>Hook-Up

@E)-ring (B)1

CE3-7ip (1)1
(YEL =Ring (B) 2

CE@D-Tip (A) 2 -
=)

1. Connect the red and black test leads to the pair under test.

2. Connect the blue and yellow test leads to a pair that is
suspected of having a crosstalk problem.

TDR>Crosstalk>0peration

1. Press the blue key

to enter the TDR mode.

g races

e
Use the up and down arrow Buall Trace
(=514

keys to select Crosstalk.
2. Press to display a

trace.

F5
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TDR>Crosstalk>0peration

3. The location of the
crosstalk will be shown as

an upward or downward
event. A

u

TDR>Memory Mode

Memory Mode is used to compare a pair under test to a stored
trace in memory.

TDR>Memory Mode>Hook-Up
GED-Ring (A)

€EE3-ir (B)
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TDR>Memory Mode>0peration

1. Press the blue key e

to enter the TDR mode. P
Use the up and down arrow
keys to select Memory.

2. Press 0K .

aTH

F5

in4

dew
2. The first screen in memory

mode will show a list of

the ID numbers for all |f,'rr§
stored Single Trace TDR He
traces. Use the up and down F3a2
arrows keys to highlight the

: Delete | Dele=
desired stored result. e T

in4
dew

Brcaeie=aed I
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TDR>Memory Mode>0peration

3. Press the key to
select the highlighted
result and display the
stored results list for that
ID number by type (TDR),
date, and time.

4. The stored trace is
displayed on the bottom of
the TDR Memory screen
and the “live” trace on the
top. Move the cursor using
the left and right arrow
keys.

5. The TDR Memory screen
defaults to the control
settings that were active
when the stored trace was
saved using the “TDR
Save” function.

Measurement Functions

Results

Pra

ST PIIL A R
4/2005 E:51:36

Dialeta [ralata
Result Falder

ul
@

& TDRMemory =

N Al
vV
/i — I U
D'..IE?
< -
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TDR>Peak Mode

3M™ Dynatel™ Advanced Modular System 965AMS

Use Peak Mode to capture events that may be intermittent.

TDR>Peak Mode>Hook-Up

GED-Ring (A)

C3-i0 ®)

TDR>Peak Mode>0peration

@ 1

130

Press the blue key

to enter the TDR mode.
Use the up and down arrow
keys to select Peak.

Press to display a
trace.

The ‘live’ trace is displayed
continuously as a normal
line. As a new maximum or
minimum trace is detected,
it will be displayed as a
thin line along with the live
trace.

aTH

e -

ingle Trace
Dual Trace

Crosstalk
Differential

F5
in4
dew
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TDR>Peak Mode>0peration

4.

If the pair being tested

is stable (no intermittent
faults), then the minimum,
maximum and ‘live’ traces
should appear as a single
line.

If any of the control values
are changed, the peak
histories will be erased and
new values will begin to
display.

The trace with the thin line
(red arrow) shows where
the intermittent starts. The
end of the thin line does
not provide any useful
information.

Measurement Functions

Peak TDR

u A
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3M™ Dynatel™ Advanced Modular System 965AMS

TDR>Gontrols

Cable Length
1.

e Single Trace
The Length allows you to ! I ‘
set the distance from the
left side of the screen to the v‘/
right side.

u L4t 18,

in || Auto
The lengths that you may m

use are:

100 ft 7

200 ft

500 ft

1,000 ft

2,000 ft

5,000 ft

10,000 ft

20, 000 ft

30,000 ft

The left side of the screen is usually at the test set and the

right side is the furthest distance that can be displayed with
the length selected.

Screen Pan

1.

132

The start and stop numbers shown in the distance bar are the
distances represented at the left and right side of the screen.
If you move the cursor to the right side of the screen, the
screen will “pan” to the right.

If you move the cursor to the left side of the screen the
screen will “pan” to the left until it reaches Zero.
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Measurement Functions
TDR>Controls

Filter

1.

Single Trace

The Filter is used to reduce
external noise from the
trace.

u 1Wia £

Med| Auto T

F3

Velocity of Propagation

1. The velocity of propagation is a measure of how fast a pulse
travels in a circuit.

To get the most accurate distance measurement the VP
should be set to the value for the cable type and gauge you
are testing.
If you do not know the VP, -
=
we recommend you use the _
TDR Setup menu. In this e o

22 AV(G
menu, you will select the Telly-Flled
2 Pair Do

type of wire you are testing

eyl

. ;
and the tester will choose W Oy
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TDR>Gontrols

Pulse Width

1.

Pulse Width allows you to

select the width of the TDR ||

pulse. A longer pulse width
is required for longer range
settings.

The tester automatically
chooses the best pulse
width for each length
selected.

You can change the pulse
width independent of the
length, but we recommend
you let the tester select the
pulse width.

Gain

1.

134

The Gain control allows
you to increase the height
and depth of events.

Higher gain will make
events look taller or deeper
on the screen which may
be helpful in finding small
events.

3M™ Dynatel™ Advanced Modular System 965AMS

Single Trace

u e

- E T
TOR

F1

Single Trace

u Ul

- EER
TOR

F2
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TDR>Gontrols

TDR Save

1.

Traces can be stored in
the single trace mode.
None of the other TDR
modes can be saved. Up to
two-hundred traces can be
stored.

Press the (== key to enter
the Save mode.

Use the blue keys to enter
an alphanumeric ID. Enter
the numbers and letters like
you would with your cell
phone memory. This could
be a single number such

as “8” or a label such as
“cable-23-pr-12”. You may
have up to 20 characters in
the label. Upper and lower
case letters are supported.

Press to save the file.

Measurement Functions

Single Trace

@5  Save Results :

Save Name In:
2y

TeehID | e |

Jab Num TiH A

Tech IDAName

SAVE

Save Name
2y

‘H_'M
TeehID | e |
Jab Num

DH A

Select Claar
Tech ID

F5
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Measurement Functions 3M™ Dynatel™ Advanced Modular System 965AMS

TDR>Gontrols

4.

136

The data entered into each field will remain present for
every saved result until explicitly changed or cleared. In this
way information that is infrequently changed such as the
Tech ID does not need to be re-keyed every time. These two
fields are appended to the TDR trace results when they are
printed or stored in the PC Link software.



3M™ Dynatel™ Advanced Modular System 965AMS Measurement Functions

POTS

Tests available with the POTS key include Loss, Noise,
Longitudinal Balance, Load Coil Counter, Caller ID, Ringers,
Level Trace, Kick Test and Voice Band Spectrum Analyzer.

POTS>Loss

Use Loss to measure the loss from the far-end of a circuit to the
near-end using a precision tone between 200 Hz and 20kHz.

Note: You must use a device at the far end to generate the tone.
This could be the milliwatt number in the central office or a
965AMS set to the tone mode.

POTS>Loss>Hook-Up

GED-ring (B)
m-Ground (Earth)
CE3-7io (A)

0

137
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3. Dial a milliwatt number.

138

Measurement Functions

POTS>Loss>0peration

There are 2 ways to enter
the milliwatt numbers:

1.

Press the blue key to

enter POTS menu. Use the

up and down arrow keys to
select Loss.

Press to start the test.

Use the blue keys to
enter the number just
like you were dialing a

3M™ Dynatel™ Advanced Modular System 965AMS

Moise
Longitudinal Balance
Load Cails

Caller 1D

in4
dew

F5

standard telephone.

CIEETEN -

s 1 ”_
i | DTMF || Loop Start H

o oV B
(B e Jor o]

Press when you
have entered all of the
digits.

O000
O000
0000

F5
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POTS>Loss>0peration

2. Or, use the memory
mode. The 965AMS
can store up to 10
numbers in the quiet
line memory list.

Press to select
or edit numbers from
memory.

a. Use the up and down
arrow keys to find
the quiet line number
for the central office
you want to measure.

b. Use to
add new numbers
or to edit existing
numbers using the
blue keys.

Measurement Functions

ﬂlﬁﬂﬁl‘l

H
DTMF [J Start
L___ @

aTH

F4

Lass Setup =

Pulse Ground Start

| B3

@®

F2 F3

ins|

<« >

O000
0000
0000
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POTS>Loss>0peration

c. Press 0 H
move to the DTMF 7

1800426

or Pulse dialing
section. Use the up

]
and down arrow |Pulse | Ground Start
keys to select a -
dialing method.

DTMF pulsing is
the default value. F1

in4

dew
d. Press o
move to the loop .

start-ground start
section. Use the up i

and down arrow Pulse |G|'ound Start |
keys to select -
a method. The

default is loop start.

F1
Press to return
to the main Dial Loss
"
screen.

dew

?
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POTS>Loss>0peration

¢. Press (Dl ] to begin
the test.

o 18 DO426ERER
S | DTMF Loop start

aTH oV Eﬂ@
e e o)

4. Point to Point

Dlal Loss
Measurements

o
a. Use a 965AMS tester H
sz [ pTMF || Loop Start |
or a 965DSP tester set
to the tone mode. ATk @

b. Verify that both ends m

of the circuit are on the
same frequency. Fo

c. Press Send Tone at the
sending end.

d. Press at the

receiving end.

Results screen: -

Loss =
o
1.5 aem| M|
10031z |

T e =

YE | Call

g4 | 10
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3M™ Dynatel™ Advanced Modular System 965AMS

POTS Loss Measurement Normal Range

Parameter 0K

Balance > 60

Loss <6

Noise <20
POTS>Noise

Marginal Not 0K
50-60 <50 dB
6-8.5 >8.5dBm
20-30 > 30 dBmC

Use Noise to measure the Noise, Power Influence, and the
calculated Balance of a pair.

POTS>Noise>Hook-Up

GED-Ring (B)

@EXD-=Ground (Earth)

CE3-7ip (A)

POTS>Noise>0peration

142

Press the blue key to

enter POTS menu. Use the
up and down arrow keys to
select Noise.

Press to start the test.

Longitudinal Balance
Load Coils
Caller 1D i

F5
in4
dew
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POTS>Noise>0peration

3.

Enter the quiet line number
for the central office you
are calling.

There are 2 ways to enter
the quiet line numbers:

1. Use the blue keys to
enter the number just
like you were dialing a
standard telephone.

If you have a
combination milliwatt
and quiet line, enter
the number 3 as the
telephone number. This
will provide the proper
termination for the
noise measurement.

Press when you
have entered all of the
digits.

2. Or, use the memory

mode. Up to 10
numbers can be
stored in the quiet line
memory list.

Press to select
or edit numbers from
memory.

Measurement Functions

ﬂ.ﬂﬂ@ﬂ-l

'

e IWHW\

T 4RY) Eﬂ@
(B e o)

F5

0000
0000
0000

E.MME-E

H

HE | DTHMF pSt.art

aTH oV Eﬂ@
e Joma o)

F4
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POTS>Noise>0peration

a. Use the up and down

arrow keys to find =
the quiet line number Fm
for the central office 1
you want to measure. m

Fulse: Il Ground Start |

b. Use o :
add new numbers

or to edit existing
numbers using the 2 &
blue keys.

c. Press to
move to the DTMF
or Pulse dialing Wj
section. Use the up 1
and down arrow
keys to select a = =
dialing method.
DTMF pulsing is
the default value. F1

in4
dew
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POTS>Noise>0peration
d. Press to

move to the loop
start-ground start
section. Use the up
and down arrow
keys to select

a method. The
default is loop start.

Press to return
to the main Dial
Noise screen.

e. Press to begin
the test.

4. Results screen:

Measurement Functions

o Noise Setup

in4
dew

e ESD(HZE-SESE
0z | DTMF || Loop Start

o oV B
(B e Jor o]

=
o

2w P
o 53 dBmC| - "H
<=1 _-11dBmcC i g

-T'p 3 b P
Ba 1
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POTS Noise Normal Range

Parameter 0K Marginal Not 0K
Balance > 60 50-60 <50 dBm
Loss <6 6-8.5 > 8.5 dBm
Noise <20 20-30 > 30 dBmC

POTS>Longitudinal Balance

Use Longitudinal Balance to measure the active Longitudinal
Balance on the pair. This test measures the ability of the Tip and
Ring to reject noise and crosstalk.

POTS>Longitudinal Balance>Hook-Up

GED-ring (B)
@-Ground (Earth)
CEX3-Tip (A)
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Measurement Functions

POTS>Longitudinal Balance>0peration

1.

Press the blue key

to enter the POTS menu.
Use the up and down arrow
keys to select Longitudinal
Balance.

Press to start the
measurement.

Dial a quiet line number.

There are 2 ways to enter
the quiet line numbers:

1. Use the blue keys to
enter the number just
like you were dialing a
standard telephone.

Press when you
have entered all of the
digits.

Load Cails
Caller ID E|

F5
o
dew

ﬂllﬁﬂﬂ-l;

o1 18 DO426E6RE8
Hc | DTMF Loop Start
21V Hf

aTH

EA= e

F5

O000
0000
0000
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3M™ Dynatel™ Advanced Modular System 965AMS

POTS>Longitudinal Balance>0peration

2. Or, use the memory
mode. The 965AMS
can store up to 10
numbers in the
milliwatt number
memory list.

Press to select
or edit numbers from
memory.

a. Use the up and down

arrow keys to find

the quiet line number

for the central office

you want to measure.

b. Use to
add new numbers
or to edit existing
numbers using the
blue keys.

DTMF

=
o1 18D(]42E-8583

[ Loop Start | H
T 21V @
E = Jelo)

Noise Setup =

| Bl

Fuler.

Ground Start
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POTS>Longitudinal Balance>0peration

c. Press o
move to the DTMF

or Pulse dialing Fm
section. Use the up 1
and down arrow
keys to select a

dialing method.

DTMF pulsing is
the default value. F1

in4
dew

d. Press to
move to the loop
start-ground start
section. Use the up
and down arrow
keys to select
a method. The
default is loop start.

=
Press to return !

to the main Dial LB ?
screen. &

dew

o Noise Setup
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POTS>Longitudinal Balance>0peration

e. Press to begin

s
the test. o 18004268688

<= | DTMF Loop Start "
v 2.1V Hs
EA =0ED

3. The results are displayed on

Longitudinal Bal [E&
the screen. g =

2
S

N
|

POTS Longitudinal Balance Normal Range

Parameter 0K Marginal Not 0K
Balance > 60 50-60 <50dB
Loss <6 6-8.5 > 8.5 dBm
Noise <20 20-30 > 30 dBmC
POTS>Load Coils

The Load Coils function counts up to five load coils on the
pair and determines the distance to the first one. The distance

measurement requires that you specify the wire gauge of the
pair.
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POTS>Load Coils>Hook-Up

GED-ring (B)
@-Ground (Earth)
CEX3-Tip (A)

POTS>Load Coils>0peration

1. Press the blue key to | [ POTS

enter POTS menu. Use the =
up and down arrow keys Noise
select Load Coils. Longitudinal Balance

2. Press to see the Load

Coil screen.

it

dew
3. Press (sep Jto see the

Load Coil Setup Screen.

Fn
Icerzzbced
0
aTH
24 A

H
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3M™ Dynatel™ Advanced Modular System 965AMS
POTS>Load Coils>0peration

4. Use the up and down arrow —
keys to select the correct 23C ~c D =
wire gauge Wire Gauge:

gauge. 19 AWG j'
73 ANG
Press to return to
Load Coil screen.
F5
de{
_ .
5. Press to start the test. =
s
I~cerzzboed
0
aT¥

24 WG

6. The results show 3 load

coils and the first load coil =
is at a distance of 6,032 .
feet.
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POTS>Load Coils>0peration

7. It is not necessary to have any particular length of cable
before the first load coil, but you must have at least 3,000
feet of cable after each load coil for the Load Coil function
to count properly.

POTS>Caller ID

Caller ID detects the Caller ID signal sent on the pair and
displays date, time, the calling number, the calling party name,
the signal level, and the message status.

POTS>Caller ID>Hook-Up
GED-Ring (A)

-0 &)
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Measurement Functions 3M™ Dynatel™ Advanced Modular System 965AMS

POTS>Caller ID>0peration

1. Press the blue key POTS

to enter the POTS menu.
Use the up and down arrow
keys to select Caller ID.

2. Press to start the test.

Loss

Moise
Longitudinal Balance
Load Cails

H
Bl EN
a

in4

dew
3. The results of the test will - _
be displayed on this screen.

S

Tiate 10405
Tne 132
Stat
bz Sl2Rzlvss
aTH | dars

Certain result boxes may be blank if the information is not
available.
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POTS>Ringers

The Ringers function measures the capacitance associated
with one or more ringer circuits on the line. One old style
mechanical ringer has a capacitance of 0.47 pF. Newer phones

have electronic ringers that have much lower capacitance than
0.47 uF

POTS>Ringers>Hook-Up

GED-ring (B)
@-Ground (Earth)
CEX3-Tip (A)

POTS>Ringers>0peration

©©)

1. Press the blue key POTS

to enter the POTS menu.

= i

Longitudinal Balance
Use the up and down arrow Load Cails
keys to select Ringers. Calller L

2. Press to start the Lzt Wil

measurement.

F5

in4
de@
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POTS>Ringers>0peration

3. During the measurement an ,
hour glass will be visible at E-m
the bottom of the display. 0.5 Ringers
When the measurement
is complete, the Ring- 0.4 Ringers
Ground, Tip-Ring and g 14

Tip-Ground ringers will be

displayed.

H

To display the equivalent w &
capacitance count, press
(Display Capacitance .

return to the previous view. | .5

0.217 pF

0.209 pF
| 7Inger Trdl
Display
Ringers
F1 F2

POTS>Level Trace

Use Level Trace to measure and display the AC impedance of
an inactive pair as a function of frequency. This test can be used

to analyze a pair for loading and bridge tap problems. This is
NOT a continuous test.
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POTS>Level Trace>Hook-Up:

GED-ring (B)

Measurement Functions

@-Ground (Earth)

-0

POTS>Level Trace>0peration

Press the blue key to

enter POTS menu. Use the
up and down arrow keys to
select Level Trace.

Press to start the test.

The result is displayed

on a graph with relative
impedance level displayed
on the y-axis (in dB) and
the frequency on the x-axis.
This trace shows a 12,000
foot line with no load coils.

[ POTS

= it

Longitudinal Balance
Load Coils

Caller ID

Eingers

F5
in4
dew

o Level Trace =
L)

s 20 * 10k

-T'p -

EEETETETEN
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Measurement Functions 3M™ Dynatel™ Advanced Modular System 965AMS

POTS>Level Trace>0peration

3. Adip in the graph indicates [T — =
the presence of a load coil. ué

R * Ji3

This graph shows one load
coil.

Note: Level trace cannot
calculate the distance to the
load coil.

4. Use the left and right soft —
keys to move the cursor f
across the graph. As the .
cursor is moved, a readout
of the signal level and
frequency will be displayed
beneath the graph. This
graph shows a circuit with
two load coils.

<+ -5
5. This trace shows one load —
coil at 18,000 feet. S e
PP g H
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POTS>Kick Test

Measurement Functions

Use the Kick Test function to continuously measure the voltage,
resistance and opens length on a pair.

POTS>Kick Test>Hook-Up

GED-Ring (B)
@EXD-=Ground (Earth)
€S-0 (A)

POTS>Kick Test>0peration

1. Press the blue keyto |[ POTS
enter POTS menu. Use the Toad Cols
up and down arrow keys to Caller I

select Kick Test. gz
Level Trace

el jur

Press to start the test.

E
il -~
a

o4
dew
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POTS>Kick Test>0peration

2. Press to enter the

@@

160

type of cable.

Use the up and down arrow
keys to select the cable
type.

Press to start the test.

This screen displays the
T-R measurements.

Press (TipGnd ] to see the
T-G measurements.

: Kick Test :

H
:
>999 | M2
|

| Ailrcore

|
&

| 453 t

aTH

F4

&9 Kick Test Setup =

Jelly-Filled
2 Fair Drop
5 Fair Drop

F5

ms?
dew
'
i
[ 0.0 |

| 389 |+ s

i
aTH

K
[
| Ailrcore |

=
Gnd

F1
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POTS>Kick Test>Operation

5. This screen displays the

T-G measurements. Kick Test

Press to see the

R-G measurements.

il

L 00 |
oo

Alrgure |

fing Setup

“om
¥
oTh kR

6. This screen displays the - -
R-G measurements. Kick Test =
[323 ]« |
= 988 |«
[ Aireure ]
ng-.'ﬁpg Setup

POTS>Voice Band Spectrum Analyzer

Use Voice Band Spectrum Analyzer to view a graph of useful
signals and interference/noise in the low frequency range from
0 Hz to 2560 Hz.

POTS>Voice Band Spectrum Analyzer>Hook-Up

GED-Ring (B)
EEXD-=Ground (Earth)
E€3-ir (1)
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Measurement Functions 3M™ Dynatel™ Advanced Modular System 965AMS

POTS>\Voice Band Spectrum Analyzer>0peration

1. Press the blue key D POTS

to enter the POTS menu. Level Trace E
Use the up and down arrow |
keys to select Voiceband
SA.

2. Press to start the
measurement.

in4
dew

3. Move the cursor left or
right to view individual

M Voiceband SA

frequencies. ot
=al

Pressing F2 will toggle SEHLR) e

between a flat filter and a st o o e B

C-message weighted filter. 3
ool Yo [

F2
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3M™ Dynatel™ Advanced Modular System 965AMS Measurement Functions
Auto Test

Use Auto Test (37) to automatically perform the following
tests: Active POTS, Vacant POTS, Vacant WideBand and Smart
Auto Test.

Auto Test>Active POTS

Use Active POTS to perform an automatic sequence of tests on
Active POTS lines. The tests include: DC Voltage, AC Voltage,
Loop Current, Ground Resistance, Single Tone Loss, Voiceband
Noise (metallic), Voiceband Power Influence and Longitudinal
Balance.

Auto Test>Active POTS>Hook-Up

GED-ring (B)
m-Ground (Earth)
CE3-7io (A)
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Auto Test>Active POTS>0peration

1.

164

Press the blue key
to enter the Auto Test

function. Use the up and
down arrow to select Active
POTS.

Press to set

up the telephone numbers
for the milliwatt line in the
central office. You can store
up to 10 different numbers
for the central offices you
work in.

3M™ Dynatel™ Advanced Modular System 965AMS

G suotest B

H
Vacant POTS
sz |Vacant WideBand ]

Ic:w—’—|

Ik:

aTH
1
SetupASetup | Fairl

G suotest B

Vacant POTS
e |Vacant WideBand 1

Ic:w—’—|

aTH
[WHES
SetupASetup | Fairl

F3




3M™ Dynatel™ Advanced Modular System 965AMS

Auto Test>Active POTS>0peration
3.

If you have entered
telephone numbers in the
Dial Loss function or the
Talk Set function, they will
be shown in the telephone
number section.

If you have not entered
any telephone numbers in
the Dial Loss function or
the Talk Set function you
can use to
enter the telephone number
information with the blue
keys.

Press to move to
the DTMF or Pulse dialing
section. Use the up and
down arrow keys to select
a dialing method. DTMF is
the default value.

Measurement Functions

et Lass Setup =

|

Pulse Ground Start

et Lass Setup =

]
|Pulse | Ground Start

F1
od
de‘
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Measurement Functions 3M™ Dynatel™ Advanced Modular System 965AMS

Auto Test>Active POTS>0peration

5.

166

Press to move to

the loop start-ground start
section. Use the up and
down arrow keys to select a
method. The default is loop
start.

Press to return to the
main Auto Test screen.

Press to setup
the telephone numbers for
the quiet line termination
line in the central office.

e Lass Setup =

?

i

Pulse |G|'ound Start |

F1
o
dew
'

.
Vacant POTS
e |Vacant WideBand 1

lem-

CHINGIRERRY

Ik:

aTH
sa [ Tast
Setup | Fairl

Setup

F4
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Auto Test>Active POTS>0peration
7. Central Office with a

combination milliwatt and
quiet line termination:

Press and enter
a digit that is a valid first
digit for the central office.
This will break dialtone and
the measurement will be
taken as if it were a quiet
line termination.

Central Office without a
combination milliwatt and
quiet line termination:

If you have entered
telephone numbers in the
Dial Loss function or the
Talk Set function, they will
be shown in the telephone
number section.

If you have not entered
any telephone numbers in
the Dial Loss function or
the Talk Set function you
can use to
enter the telephone number
information with the blue
keys.

L Noise Setup :

]

Fulse: Ground Start

F2 F3

o Noise Setup

?

Pulse Ground Start

F2 F3

Q000
Q000
Q000
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Measurement Functions 3M™ Dynatel™ Advanced Modular System 965AMS

Auto Test>Active POTS>0peration

e N et P
the DTMF or Pulse dialing
section. Use the up and
down arrow keys to select
a dialing method. DTMF is Leop Start
Ground Start
the default value.

F1

]

in4

dew
10. Press to move to
the loop start-ground start
section. Use the up and
down arrow keys to select a
method. The default is loop
start.

Press to return to the
main Auto Test screen.

F1
od
dew
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Auto Test>Active POTS>0peration

11. Press [ TestPair1 | to start the =
. i Autotest =
Active POTS tests.

H
Note: The volume of the test P |§2§2[}{ S_EHESBS nd i

can be adjusted using the up
and down arrows.

lem- CHINGIRERRY
Ik:

aTH
B4
SetupASetup | Fairl

F5

12. Certain auto test results are

compared against pass/fail DK
limits to provide a quick-

look at the pair condition. i
The pass/fail status is

indicated in the results box

by an “OK” for pass, a
“Yield” sign for marginal
and a “Stop” sign for fail.

13. Press to see the actual )
test results.

B e S R rgcns
VoC -UqgY O [
WAC 0.5 W 1Y 05YV
mA_ T i
] dBm
B dlirnl dirm:
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Auto Test>Active POTS>0peration

14. Press to see only
the OK, Yield, or Stop
symbols. VACOSV 1.6V 05V

mA =21 A

L G3.2 ___dBm hidd e
[ dlirnl /4.3 dirm

Fass
Fail Fetest

F1

Auto Test>Vacant POTS

Use Vacant POTS to perform an automatic sequence of tests
on Vacant POTS lines. When you use the 3M™ Dynatel™ Far

End Device II 1342 or 1343, the tests include: DC Voltage, AC
Voltage, DC Resistance, Opens, % Capacitance Balance, Load
Coil, Voice Band Loss, Voice Band Noise, Power Influence,
Longitudinal Balance, Slope, Resistance Balance (loop) and
Resistance Balance (% diff).

Auto Test>Vacant POTS>Hook-Up

GED-ring (B)
@-Ground (Earth)
E3-ip (1)
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Auto Test>Vacant POTS>0peration

1.

Press the blue key
to enter the Auto Test

function. Use the up and
down arrow keys to select
Vacant Pots.

Press to choose the
measurement parameters.

Press to select the
gauge of your cable. Use
the up and down arrow
keys to select the gauge.

'

<t L Active POTS
sz |Vacant WideBand p
[ 24AWG |

aTH |

Aircore

|
NoFED || |
=

F4

in4
dew

Evacant POTS Setup  [E

10ANG 2 B
32 MG

JellyFlled

2 Pair Dmop E

F1

in4
dew
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3M™ Dynatel™ Advanced Modular System 965AMS

Auto Test>Vacant POTS>0peration

3.

172

Press to move to
the type of cable. Use the
up and down arrow keys to
select your type of cable.

Press to return to the
main Auto Test screen.

Using the 3M™ Dynatel™
Far End Device II can
provide more information
about your circuit. Press

to use the far end
device.

Press to start
the test.

The screen will display
the results of the
measurements.

* cant POTS Setup B

JellyFlled
2 Pair Dm

F1
o
dew
=

<t L Active POTS
e |Vacant WideBand 1

- [Aawe [ Amore |
™ [ mpn

a Tast
e o)




3M™ Dynatel™ Advanced Modular System 965AMS Measurement Functions

Auto Test>Vacant POTS>0peration

8. Certain auto test results are

compared against pass/fail DK
limits to provide a quick-

look at the pair condition. i
The pass/fail status is

indicated in the results box

by an “OK” for pass, a
“Yield” sign for marginal
and a “Stop” sign for fail.

9. Press to see the

@  Vacant POTS

actual test results. TpRng TEas Rt —
Vo 0.5V 0oV 05Y
(LY N 8]
or 0t oft ok
Lz 11 N
LD Mone
1M LI
Wal.

H

F1

Pass/Fail
10. Press to see only ) Vacant POTS
the OK, Yleld, or StOp TipRing__ TipGnd _ Ring Gnd

symbols. Vaz DV 0w 0w
Ubires  »4999 ML2 >4999 ML) 24999 ML)
Opers 954 1L 11 ML 13 ML
%Cap 0%
Laad IHeana

(Al

Lbal

5
Pass View |
Fail Lirnits |Retest

F1

it
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Auto Test>Vacant Wideband

Use Vacant Wideband to perform an automatic sequence
of tests on Vacant Wideband circuits. The tests include: DC
Voltage, AC Voltage, DC Resistance, Opens, % Capacitance
Balance, Load Coil, Wideband Loss, Wideband Noise,
Longitudinal Balance, Slope, Resistance Balance (loop) and
Resistance Balance (% diff).

Note: You must use a 3M™ Dynatel™ Far End Device II 1342
or 1343 to use the Vacant Wideband function.

Insertion Loss Frequencies and Sweep Frequencies by Service Type

Insertion Single Sweep Frequencies

Loss Frequency*

Sweeps

Pots 1004 Hz 404, 804, 1004, 1204, 1404, 1604, 1804, 2004,
2804, 3004 (Hz)

56k 28 kHz 20, 28, 32, 40, 48, 82 (kHz)

64k 32 kHz 20, 28, 32, 40, 48, 82 (kHz)

ISDN 40 KHz 20, 28, 32, 40, 48, 60, 70, 82 (kHz)

HDSL 196 kHz 20, 30, 50, 70, 90, 110, 130, 196, 400 (kHz)

T 772 KHz 200, 400, 500, 700, 772, 1024 (kHz)

E1 1024 kHz 200, 400, 500, 700, 772, 1024 (kHz)

ADSL 138 kHz 20, 30, 50, 69, 90, 110, 138, 276, 400, 600, 800,
1000, 1100 (kHz)

H2/4ACC 196 kHz 50, 80, 130, 196, 250, 300, 350 (kHz)

H4RACC** N/A 20, 30, 50, 70, 90, 110, 130, 196, 400 (kHz)

H4NACC*** N/A 20, 30, 50, 70, 90, 110, 130, 196, 400 (kHz)

ADSL2 138 kHz 20, 30, 50, 69, 110, 138, 276, 400, 600, 800, 1100,

1500, 1800, 2200 (kHz)
* Pass/Fail provided for Single Frqeuency when measuring just Single Frequency or in Sweep Mode.

** Pass/Fail provided for 50 kHz, 90 kHz and 130 kHz
*** Pass/Fail provided for 50 kHz, 90 kHz, 130 kHz and 196 kHz
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Auto Test>Vacant Wideband>Hook-Up
---@E)-Ring (B) 1
—_— -@- Ground (Earth)
i - - - {EP=Tip (A)1

Auto Test>Vacant Wideband>Setup

1. Press the blue key e Autotest =
to enter the Auto Test £ Thctive POTS :Jl

1

|

function. Use the up and Vacant POTS
Vacant YWideBand
down arrow keys to select [

24 MG || Aircors
Vacant Wideband. < Al ED D 56 KB

Press to choose the Basic ;:";‘2 Setup ;:frtl
measurement parameters.

Fa
in4
dew
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Measurement Functions

Auto Test>Vacant Wideband>Setup

2.

176

Press to select the
gauge of your cable. Use
the up and down arrow
keys to select the gauge.

Press to move to
the type of cable. Use the
up and down arrow keys to
select your type of cable.

3M™ Dynatel™ Advanced Modular System 965AMS

@ Vacant WB Setup =

AG 4
27 AWG
1

RES]

in4
dew

@ Vacant WB Setup =

a6 4 a1
27 AWG

1

Jelly-Filled
2 Pair Dray q

13

Y

F1
od
dew



3M™ Dynatel™ Advanced Modular System 965AMS Measurement Functions

Auto Test>Vacant Wideband>Setup

4, Pres§ to move to the ® Vacan: WB Sctup :
service type. Use the up and

12 80G 2 LengBa
down arrow keys to choose | |22 awG © [ Term £
: i o Term
the type of service. | ----I-;mJ
Telly-Filled Eon |
2 Pair Drop E

eleck m

. “

in4

dew
. Press [Select ] h .
> ress X to move to the ey Vacant WB Setup
termination type. Use the

19 ANG 2 LcngEa
up and down arrow keys to 22 ANG Term

choose the termination. -

E | Faralae

Jelly-Filled 1500 |
Press to return to the ZEP;ir Drop 1 =N |
main Auto Test screen.

F1

in4
dew
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3M™ Dynatel™ Advanced Modular System 965AMS

Auto Test>Vacant Wideband>Setup

6. Press to start the
test.

7. Certain auto test results are
compared against pass/fail
limits to provide a quick-
look at the pair condition.
The pass/fail status is
indicated in the results box
by an “OK” for pass, a
“Yield” sign for marginal
and a “Stop” sign for fail.

8. Press to see the actual
test results.

178

Fin,

| 24pme ||

Aircors

< Al oo 56 KB

Basic

Tast
P| Pairt

Pair2

F5

QK

A\

e Wide Band

Tip P Tip and Ring Gnd

dBrne

F1
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Auto Test>Vacant Wideband>Setup

9. Press to see only

the OK, Yield, or Stop
symbols.

10. Press to see the
graph of the slope.

11. Press to return to the
main Test Results screen.

e Wide Band

Tip P Tip and 2Ing G
Ap .
Moise 10 10 dBrnC
Lokl Mone
LEal o9 dB
1 PRy 1
Rbal 15 0

F1

e Wide Band =

Tip P Tip and

Ring Gnd

Moise Ok
Lol Mone
LBal 53

1 ss LI
Rbal Ik

F2 F3

e WE Slope =
o —

.

OFHe -ZAB DX H:

F5
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Auto Test>Expert Pair Test

Use the Expert Pair Test to detect, identify and locate the most
common pair faults without having to change test leads. In most
situations, the 3M™ Dynatel™ Far End Device 11 1342 or 1343
(FED) is required to provide the most complete information.

Auto Test>Expert Pair Test>Features

Identification Location Identification  Location
with FED with FED w/o FED w/o FED

Working Pair Yes NA Yes NA
Good Pair Yes Length Yes Length
T/R Reversal Yes No No No
Light T/R Short Yes NA Yes No
Solid T/R Short Yes Yes Yes Yes
Solid T-Ground Yes Yes Yes No
Solid R-Gound Yes Yes Yes No
High T-Ground Yes Yes Yes No
High R-Ground Yes Yes Yes No
T-Battery Cross Yes Yes Yes No
R-Battery Cross Yes Yes Yes No
T-Complete Open Yes Yes Yes Yes
R-Complete Open Yes Yes Yes Yes
T&R-Complete Open Yes Yes Yes Yes
T-Partial Open Yes Yes Yes Yes
R-Partial Open Yes Yes Yes Yes
T&R Partial Open Yes Yes Yes Yes
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Auto Test>Expert Pair Test>Hook-Up

--@&)-Ring (B)1
——-@-Ground (Earth)

i - - - {EP=Tip (A)1

Auto Test>Expert Pair Test>0peration

1.~ Press the blue (%) key

to enter the Auto Test v [Wacant POTS
function. Use the up and Vacant ViideBand
4&1\2_

down arrow keys to select

(I ) rnosy Ik B

. ) 24 ANG Aircore
Expert Pair Test. gt FED T |—|
Press to choose the

measurement parameters.

in4
de@
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Auto Test>Expert Pair Test>0peration

2. Use the up and down keys ————— —
to select the wire gauge. @ Expert Pair Setup =

CEu ekl Tyoe
19 A0IG ]
Press ((Select ] |22 AVG ] Jelly-Fill=d d
2 Fair Drop E|
| 2aamG | Aireore |
[ single | |

in4
dew

3. Use the up and down keys = —~
to select the type of cable. =

LY ram s
10 ANG
Press ((0K_]. 32 NG |Jelly-F|IIed
24 AWIG Ajrcare
Single |

Sel

F5

in4
dew
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Auto Test>Expert Pair Test>0peration

4. Press (TestPairi |
Autotest

< [Vacant POTS
Vacant WideBand

[ 2Aw6 [ Almore
™ [ mpn

P | Pait

e file

5. Review the screen for the

correct setup information. © Cxpert Hookup =

¢ 1
Press to start the test. P EED |
Single
1L Aircore
24 ABNIG

AUTO
0

=
@

6. Test results.

Ui 118 im g
arcurary

Alrcore:21 AWG
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3M™ Dynatel™ Advanced Modular System 965AMS

Auto Test>Expert Pair Test>0peration

7. Use (== (9 to exit this

screen. Wait for the 3M™
Dynatel™ Far End Device II
to reset before you choose
another screen.

&8 Expert Pair Tes!

=j




3M™ Dynatel™ Advanced Modular System 965AMS

Talk Set

The Talk Set function allows you to use the 965AMS

tester as a talk set on an active line to send DTMF or pulse
dialing.

Measurement Functions

Talk Set>Hook-Up

GED-ring (B)
@-Ground (Earth)
CE3-7io (A)

0

Talk Set>Setup

1. Press the blue key to

start this function. s

2. Press (Setup |. sz [ DTMF || Loop Start
ik 02V Ha

fe(%)
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Measurement Functions

Talk Set>Setup

3. Use the up and down arrow
keys to choose one of the
10 memory locations.
These locations are not
numbered.

4. Press (_Edit Number ],

186

Use the blue keys to enter
the phone numbers. Use the
left and right arrow keys

to position the number as
needed.

Use the up and down
arrows to insert or delete
numbers.

Press to remove
all numbers from this entry.

3M™ Dynatel™ Advanced Modular System 965AMS

&S Dial Setup

1

Fulse: Ground Start

F1

t
v

-«

O000O
0000
0000
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Talk Set>Setup

8.

10.

Press to save this

phone number.

Press to choose the
type of pulsing.

Use the up and down arrow
keys to choose DTMF or
Dial Pulse. DTMF is the
most common.

Press again to
choose the type of dial tone
start mode.

Measurement Functions

S Edit Number

18004 268690

Cﬁ?r

ul
@

b Dial Setup =

f

DTHF Loop Start

F1

o4
dew
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Measurement Functions

Talk Set>Setup

11. Use the up and down arrow

keys to choose between
Loop Start and Ground
Start. Loop Start is the most
common.

Note: Ground start
requires the green test
lead to be connected to a
grounded shield.

Press to complete the
setup.

Talk Set>0peration

1.

188

This screen shows the last
number dialed, the DC
voltage on the line and the
signal format for dialing.
You can use the previously
dialed number, enter a new
number using the blue keys,
or press to use the
stored number list.

3M™ Dynatel™ Advanced Modular System 965AMS

&S Dial Setup
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dew

o 1B0D426868B ”
e | DTMF Loop start

48.2v
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Talk Set>0peration

2. Press to draw

dial tone.

3. Press to dial the
number.

4. The speaker and

5.

microphone are located on
the front of the unit.

The up and down arrow
keys adjust the receiver
volume.

Measurement Functions

o 1BOD4—263688
S | DTMF Loop start

~ | 482v Bz

;

o 18[!046368
HE | DTHMF Loop Start

~ | 482v Eg

F5

Speaker

Microphone
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Talk Set>0peration
e o mute the ;
microphone. o 180046368

Press to un-mute.

w—lwum
~ | 482v Eg

F3

7. Press to end the
call.

s 180046368
e IWHW\
~ | 48.2v EHIG

Talk Set>Applications

1. This function can be used as a butt set to dial out or to
receive incoming ringing tone.

2. You can also use this function as a talk circuit on an inactive
pair. Multiple 965AMS units can be bridged together on
the pair. Each tester supplies its own talk battery. You

cannot use the talk function and any other function at the
same time.
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Care & Maintenance

System Modes

L.

The 965AMS tester is a microcomputer-controlled device
that is very similar to a laptop computer. The tester will be
in one of 3 modes: Active, Standby, or Power Down.

Active Mode: Press the red key to wake-up the
tester. It is ready to use. The amount of time the tester will
stay in the active mode without pushing a key is controlled
by the Power-Down Timeout setting. Your choices are 5, 10
and 15 minutes.

Standby Mode: When you finish using the tester, press the
red key to go into the Standby Mode.

Power Down Mode: This mode uses a very small amount
of power. This mode is recommended for extended down
time such as overnight or weekends and vacations. To power
down the tester, press and hold the red key for 10
seconds to go into Power Down Mode.

Note: The tester is still using battery in Standby Mode. To
preserve battery life it is recommended that you power down
the tester overnight.

191



Care & Maintenance 3M™ Dynatel™ Advanced Modular System 965AMS

AC Charger

Use the AC charger to charge the NiMH battery pack. Plug the
AC cord into the AC charger and into a power outlet. Plug the
DC cord into 965AMS tester. Make sure that the key on the plug
fits properly into the slot in the connector. The AC charger is
meant for charging the NiMH battery pack only.

—

@ @&
%

Charging efficiency is best with a temperature between 50°F
(10°C) and 86° F (30°C).

Note: Do not charge the batteries at temperatures below 32°F
(0°C) or above 86° F (30°C).

DC Charger

Use the Cigarette Lighter Adapter to charge the NiMH battery
pack from a vehicle’s battery. This adapter is meant for charging
the NiHM battery pack only and should not be used to power the
965AMS tester during normal operations.

Charging efficiency is best with a temperature between S0°F
(10°C) and 86° F (30°C).

Note: Do not charge the batteries at temperatures below 32°F
(0°C) or above 86° F (30°C).

192



3M™ Dynatel™ Advanced Modular System 965AMS Care & Maintenance
Level of Charge

The battery icon in the upper right of all screens indicates the
battery charge. Four black bars in the icon indicate full charge.
Zero black bars indicate the battery pack is very low and should
be charged immediately. A warning screen appears when there
are only five minutes charge left.

—
—
—
| m— |

System Reset

Situations were the batteries run down and the unit will not
power up may require you to reset the unit using this procedure:

1. Charge the internal battery pack or use the “AA” battery
pack with new batteries.

2. Press and hold the key for 10 seconds.
3. Release the key, and press again for 1 second.

4. Files will appear loading on the screen after about 20
seconds.

5. When the main screen appears, the unit is ready to use.
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Battery Pack

The 965AMS tester uses a Nickel Metal Hydride (NiMH)
battery pack. Typical life of battery pack is two years. To change
the battery pack:

1. Power down the unit.

2. Place the unit upside down on a soft surface. Loosen the 5
SCTews.

3. Remove the battery cover.
4. Unplug the battery connector.
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Battery Pack

5. Plug in the new battery connector.

6. Place the battery in the compartment.
7. Replace the cover.
8. Tighten the screws.

Caution: Battery may explode, leak or catch fire if exposed to
high temperatures or fire. Recycle or dispose of properly. To
Pprevent injuries or burns, do not allow metal objects to contact
or short circuit the battery terminals.

Note: NiMH batteries should be recycled if disposal services
are available.
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Battery Holder

The plastic battery holder that comes with the unit uses six
“AA” alkaline batteries (alkaline batteries are not included).

Use alkaline batteries only when the NiMH battery pack is
discharged and the AC adapter is not available. Typical lifetime
of the alkaline battery pack is twenty hours of normal use (less if
you use the backlight frequently, use the optional /SA or /ADSL
features heavily, or work in very cold weather). The alkaline
battery pack is installed the same way as the NiIMH battery pack.

Note: The battery holder has protection against accidental
charging of alkaline batteries.

Test Leads

The 965AMS tester comes with a Red/Black test lead pair, a
Blue/Yellow test lead pair, and a separate Green test lead. The
Red/Black and Green test leads are used for most measurements.
The Blue/Yellow lead pair is used with some TDR modes (not

in the 965AMS-B tester), and the Yellow lead is used with RFL.
The shorting “strap” that comes with the unit is used with RFL.
Keep the test leads clean and dry at all times to insure best
accuracy of the measurements. Use soap and water to clean them
if necessary.
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Self-Test Board

A self-test board is included with the 965AMS tester to verify
the performance of Opens and RFL. This is particularly

important if operating conditions (shock, temperature, etc.) have
changed and you want to check the function accuracy.

3M 965AMS

lo ® |

@ |V

Self-Test Board>Check Opens

1. Connect the test leads as shown. Press the key on the
965DSP/SA tester. You should see the following readings

for different types of cable (US and Canada).

Measurement
Black to Red or Min
Black to Green Max
Min
Red to Black
Max

Capacitance
9.35 nF
0.011 uF
9.35 nF
0.011 uF

Aircore

395 ft (120 m)
450 ft (137 m)
595 ft (181 m)
680 ft (207 m)

Jelly-Filled
350 ft (107 m)
400 ft (122 m)
505 ft (181 m)
680 ft (207 m)

Self-Test Board
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Self-Test Board>Gheck RFL Performance

1. Connect the test leads as shown. Press the key on the
965AMS tester.

:rnrne*.n @

2. Press the key, enter 70°F (21°C) for temperature.

3. Press the key to accept.

4. Select Separate Pair hookup, then continue. You should see
the following readings for different wire gauges (US and
Canada).

AWG DTS DTF DSTF

Min Max Min Max Min Max
19 11910 12290 1170 1230 10730 11070
(3630) (3747) (357) (375) (3271) (3375)

2 5986 6171 592 613 5393 5559
(1825) (1881) (180) (187) (1644) (1695)

oa 3755 3871 371 385 3383 3488
(1145) (1180) (109) (117) (1031) (1063)

25 2970 3063 293 305 2676 2759
(905) (934) (89) 93) (816) (841)

2% 2347 2420 232 240 2114 2180
(716) (738) (71) 73) (645) (665)

08 1479 1526 146 152 1332 1375
(451) (465) (44) (46) (406) 419

Ohms 99.3 102.5 9.8 10.2 89.5 92.3
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Specifications

Electrical Specifications

Functions Range Resolution
Voltage (DC) 0t099.9V 0.1V
100 to 300V 1V
Voltage (AC) 0t099.9V 01V
Meter resistance 100 to 250 V 1V
100kor1m
Current 01059.9 mA 0.1 mA
60to 110 mA 0.1 mA
Shunt resistance 4300
Resistance 0109999 O 10
With CO voltage 0109999 O 10
10 kt0 99.9 kQ 0.1kQ
100 k to 999 kQ 1kQ
1Mto 9.9 MQ 10kQ
10 M to 99 MQ 0.1 MQ
100 M to 990 MQ 1MQ
Opens (no noise) 0 to 3,000 ft 1ft(1m)
(0to 1,000 m)
3,000 to 10,000 ft 1ft(1 m)
(1 km to 3 km)
10,000 to 50,000 ft 10 ft (10 m)
(3 km to 15 km)
50,000 to 100,000 ft (15 100 ft (100 m)
km to 30 km)
RFL
Fault range 0to 20 MQ —
Resistance to 01099.99 O RTS 0.01 Q
Fault (no noise) 10010999.9 O RTS0.1Q
1kto3kQ RTS1.0Q

Wet section test
Loop resistance Resistive 0 to 7 kQ —

balance 0t03.5kQ —

Loop resistance 010999 Q 0.01Q
100 t0 999.9 Q 010
1000 to 7000 Q 10

Resistance difference 01099.99 O 0.01Q

Specifications

Accuracy

1% +0.5V
3%

1% +05V
3%

1% =+ 0.3 mA
2%

1% +50
1% =50 O
1%
3%
3%
5%
10%

1% = 3 ft (1 m)
3%
5%

10%

0.1% of RTS + 0.01 Q'
0.2% of RTS + 0.01 Q'
1.0% of RTS £ 0.01 Q'

5%

0.1% +0.01Q
0.2% +0.01Q
1.0% +0.01Q

1% of loop resistance
+0.01Q

Note: 'All resistance to fault measurement accuracies have an added factor of (2x10°) R, ohms (R,

=fault resistance in ohms)
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Electrical Specifications

Functions

Tone output
ID tone

Precision tone-
600 Q Zout

Ringers

Load coil count
Ground resistance
Ohms/distance calculator

TDR
Ranges

Velocity input

Modes

Loss (and frequency)

With 600 Q Zin

Noise metallic 600 QZin
C and psophometric

Noise to ground
600 OZin

Longitudinal balance

Dial mode

200

Range

200 to 1000 Hz,
fixed level

200 to 9999 Hz,
-20to +1 dBm
10k to 19.99 kHz,
-20to +1 dBm

0.0 to 4.0 ringer
010 2000 nF

Oto5
510500 Q

0-9999 O
0-99999 ft (0-30 km)

100 ft, 200 ft, 500 ft,
1,000 ft, 2,000 ft, 5,000
ft, 10,000 ft, 20,000 ft,
30,000 ft (30 m, 60 m,
150 m, 300 m, 600

m, 1.5 km, 3km, 6 km,
10 km)

05010 0.99
(150 t0 299 mps)

Single trace, dual trace,
differential, memory,
crosstalk, peak, memory
diff.

-40 to +10 dBm, 200 to
3000 Hz,

-40 to +10 dBm, 3000

t0 9995 Hz,

-40to +10 dBm, 10 k to
19.9 kHz

0 to 50 dBrnc (-90 to
—40 dBm0Op)

40 to 100 dBrnc
(-50 to 10 dBm0p)

0to 85dB
DTMF, pulse

Resolution

8 volt peak to peak
1Hz, 0.1 dB

1Hz, 0.1 dB

0.1 ringer
10 nF

1
10

0.01
11t(0.1 m)

11t (1 m)

5n§, 34 nS, 135§,
1660 n§, 600 nS

0.1dB, 1 Hz,
0.1dB, 10 Hz

1dB, 10 Hz

1dB

1dB

1dB
Standard

3M™ Dynatel™ Advanced Modular System 965AMS

Accuracy

+1Hz
1% Hz, 0.2 dB

2% Hz, 1 dB

+1 load coil
1% 10

*

0.3% range

Fixed values

+0.5dB, 2 Hz
+0.5dB, 10 Hz

+1dB, 20 Hz

+2 dB

+2 dB

+2dB
Standard
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Electrical Specifications

Functions Range Resolution Accuracy
Caller ID (U.S. and Date, time, —

Canada only) number, name

Carrier level -4 t0-32 dBm 1dBm +2 dBm
Short range wideband specifications (without SA option)

Wideband loss -50 to +2 dBm, 0.1dB, 100 Hz +2 dB, 1% Hz
100, 135 Q Zin 20 kHz to 1.2 MHz

Wideband tone 0dBm,20kto 2.2 MHz 1 kHz ++1dB

output—100,135 Q Zout

SA wideband specifications (with SA option)

Wideband loss -85 to +5 dBm, 0.1dB, 100 Hz +1dB, 1% Hz
100, 135 Q Zin 20 kHz to 2.2 MHz
Wideband noise metallic
100, 135 Q Zin E filter 10-90 dBm 1dB +2 dB
E, F, G & G2 filters F filter 20-90 dBm 1dB +2dB
G filter 30-90 dBm 1dB +2dB
Wideband spectral analysis
100, 135 Q Zin 10 kHz to 2.2 MHz 0.5% of span 1%
Dynamic range —90 dBm to +10 dBm 1dB
Wideband tone output 0 dBm, 20 kHz to 1 kHz +1dB
—100,135 Q Zout 2.2 MHz +0.1% frequency
+0.5 kHz

Impulse noise counting
E, F, G & G2 filters

Counting interval 1-60 minutes 1 minute +5%
Threshold Lower limits: 30 dBrnC 1dB +1 dB (typical)
&E
40 dBrnF
50 dBrnG

100 dBrn upper limit
All 30 dB higher for N to

Ground

Count capacity 9999 1 —

Filters: 300 Hz — 3400 Hz

C,EFG, G2 E filter 1 kHz — 50 kHz

and Psophometric F filter 4.9 kHz — 245 kHz

for OUS G filter 20 kHz — 1.1 MHz — 3 dB points
G2 filter 20 kHz — 2.2 MHz

Stored results 100 results total of all

(All Results) types maximum
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General Specifications

Drop test Survives 3 ft (1 m) drop onto concrete, (survives 5 ft drop onto
concrete with soft case) using ASTM D4169 assurance level |
method 5276

Vibration Meets Mil 810F method 514.5

Water, dust and chemical proof Meets IP65 per IEC 529(1989) for rain and dust

Immersion test IP67 0.15 m deep

Emissions Standards meet FCC part 15, class A: Digital Devices for the US,
and EN55022 (radiated emissions)

Built to IS09001/2000 certification
for manufacturing facilities and TL
9000 compliant

Built to ANSI/IPC A610-C
manufacturing standards

Language English, Spanish, and French Canadian
Units Feet or meters, Fahrenheit or Celsius, dBrnC or dBm0p, m/uS or Vp
Battery Rechargeable battery pack or alkaline,
9 hours typical use (50% on/off measures voltage)
Display 4.1"x3.1"(104 x 79 mm), 320 x 240 pixel resolution,
high visibility in bright sunlight
Operating temperature 0° to 140°F (-18 to 60°C)
Storage temperature -40° to 165°F (-40 to 75°C)

Moisture: rain, water and humidity Meets or exceeds IP65, IP67
proof

Note: Routine lab calibration is not recommended or required
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Gontact 3M

Customer and Technical Support: 1-800-428-8688
Repair Center: 1-800-426-8688, option 2

Contact 3M
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This is the EU symbol for equipment that is covered
under the Waste from Electrical and Electronic
Equipment (WEEE) directive per CENELEC
Specification 5041. It indicates that certain products
should not be discarded in the trash, but rather
should be recycled. This applies to all electronic

I 'uggable and battery powered products.

3M, the 3M logo and Dynatel are trademarks of 3M Company.

Important Notice

All statements, technical information, and recommendations related to 3M’s
products are based on information believed to be reliable, but the accuracy or
completeness is not guaranteed. Before using this product, you must evaluate it
and determine if it is suitable for your intended application. You assume all risks
and liability associated with such use. Any statements related to the product
which are not contained in 3M’s current publications, or any contrary statements
contained on your purchase order shall have no force or effect unless expressly
agreed upon, in writing, by an authorized officer of 3M.

Warranty; Limited Remedy; Limited Liability.

This product will be free from defects in material and manufacture for a

period of one (1) year from the time of purchase. 3M MAKES NO OTHER
WARRANTIES INCLUDING, BUT NOT LIMITED TO, ANY IMPLIED WARRANTY
OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. If this
product is defective within the warranty period stated above, your exclusive
remedy shall be, at 3M’s option, to replace or repair the 3M product or refund the
purchase price of the 3M product. Except where prohibited by law, 3M will
not be liable for any indirect, special, incidental or consequential loss

or damage arising from this 3M product, regardless of the legal theory
asserted.
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