| ®

3M™ Dynatel™ Advanced Modular System 965AMS

Measurement Functions

RFL >Separate-Pair, Single-Section Operation

6. The first parameter is the
cable type and gauge. Use
the Up and Down arrow
keys to highlight the type of
cable and the gauge of your
cable.

7. Press to choose the
cable length.

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.

Press (_Unknown Length ) to

enter an unknown length.

. ®

Dynatel 965AMS-BT.indd 61

©® Single Section [

AirCore: 19 AWG
AirCore: 22 AWG
AirCore: 24 AWG i

DTS Length ft Temperature °F

[ Unknown | [ 0.0°F |

[Select CIearI Unknown I OK]

Temp Temp

o4
de%

© Single Section E

AirCore: 19 AWG

AirCore: 22 AWG

AirCore: 24 AWG

DTS Length ft Temperature °F
0.00ft Unknown

Clear| Unknown
Lengthl  Length IOKJ

[Select

F3 F4
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Measurement Functions 3M™ Dynatel™ Advanced Modular System 965AMS

RFL>Separate-Pair, Single-Section Operation

8. Press to choose the
cable temperature. Enter the o
. AirCore: 19 AWG
temperature using the blue AirCore: 22 AWG
keys. AirCore: 24 AWG
DTS Length ft Temperature °F
Press to return to the L -

main RFL screen. Clear] Unknown
[Select TempI Temp I OK ]

Single Section =

9. Press to review the © RFL Navigation [B

settings. Faut
® — @
Short Section - gauge

Fair

elect Setup| Test

'

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

RFL >Separate-Pair, Single-Section Operation

10. This screen shows the test

S te Hook
lead hook-ups and the @ Separate Hookup [

. oHnatffast Ring-Ground
settings you have s.elected. ] 22 ANG
Press to begin the e gf:_“g_?

test.

Ring2/Good

Setup| Start

Tip2/3ood
Pl 20 I

E5

I1. If the hook-up is not

. Strap Error
correct, you will see an i P =

Ring/Fautt

s e Poor Strap
€rror message on the wiring i Continuity.

1 1 3nd ’ Check test set
diagram at the point of the S s G elps
eITor. i or possible open

: pair.

( gE} Ring2/Good
Tip2/Good Restart @

12. During the measurement

U]]]JI

process, a bar graph of the S R

null voltage for DTS and Ring Ground I

then for DTF will be visible o[ [ ]

on the screen. Fault ;g'};‘g sl T ]
86°F, 22 AWG
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Measurement Functions

®

3M™ Dynatel™ Advanced Modular System 965AMS

RFL>Separate-Pair, Single-Section Operation

13.

14.

64

The results of the
measurements are displayed
on the screen.

DTS is the distance to the
strap.

DTF is the distance to the
Fault.

STF 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
(Convert to ohms ) to use the
resistance values.

Press ( Convert to distance ) tO
convert the resistance back
to distance.

Dynatel 965AMS-BT.indd 64

@ RFL =
Ring Ground
e oTs | 1200 ft
DTF 230 1t
Fault value
23KO STF 970 ft
86°F, 22 AWG
Convert to Redo
[ ohms Ise“‘p DTF]
F2 F3
@ RFL =
Ring Ground
g RTs | 2057 Q
RTF| 3.94 0
Fewl ;g:;‘g ste [ 16630
86°F, 22 AWG
Convert to Redo
[ distance ISetupI DTF]
F2 F3
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®

3M™ Dynatel™ Advanced Modular System 965AMS

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

Measurement Functions

RFL>Separate-Pair, Multi-Section Operation

© RFL Navigation |[§

Fault

T-G
Short Section - gauge

Pair

Separat [WSingle |

Select Setup| Test

n
=

-4
4 ®

RFL Navigation [E

Fault

Short

Hair

Section - gauge

Select Setup| Test

Separate

n

o4
de%
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Measurement Functions 3M™ Dynatel™ Advanced Modular System 965AMS

RFL>Separate-Pair, Multi-Section Operation

4. Press (select ) to move to © RFL Navigation [B

the Multiple-Single section. Faut

Use the up and down arrow TG

keys to select Multiple Short S
sections of cable that have s

Separate

more than one gauge.
elect Setup| Test

II m!

nd
dew

5. Press to define each © RFL Navigation [B

section. Faul
T-G

1

Short Section - gauge
Fair

Separate

elect Setup| Test

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

RFL>Separate-Pair, Multi-Section Operation

6. Use the up and down arrow
keys to select a section.

Press to Section Temp. Length
choose the measurement %
parameters.

© Multiple Gauge [E

Total ?
Edit Delete
[ Section Section IOK]
F1 F2

o4
de‘

@ EditSection#0 E

7. The first parameter is the
cable type and gauge. Use

AirCore: 19 AWG
@ the Up and Down arrow AirCore 22 AWG l @
keys to highlight the type of || JallidRPEFVIIE
cable and the gauge of your | Length _ - Temp |
cable.

Load
in4
dew
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Measurement Functions 3M™ Dynatel™ Advanced Modular System 965AMS

RFL>Separate-Pair, Multi-Section Operation

8. Press to enter the © Editscction#0 |2

first section length. Use

AirCore: 19 AWG
the blue keys to enter the AirCore: 22 AWG
length. AirCore: 24 AWG

Length Temp

500,001 0.0°F

123abcABC

Load Unknown
[Se'ectI COiII Length IOK]

Fi

9. EICSTS t_to m{‘}"e to @ EditSection#0 |2
e Temp section. Use :
@ p sectl AirCore: 19 AWG @
the blue keys to enter the AirCore: 22 AWG
cable temperature. The AirCore: 24 AWG
temperature must be the Length _ Temp_
same for all sections. .
[SelectI %’;f’I o I oK

Press to return to the ’

Multiple Gauge screen. _
;
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3M™ Dynatel™ Advanced Modular System 965AMS Measurement Functions

RFL>Separate-Pair, Multi-Section Operation

10. Use the up and down arrow -
P © Multiple Gauge [E
keys to select the next
. = = Section Temp. Length
ion. Pr
sectio ess it Section R SIS O
to choose the measurement 2
parameters.
Total 500 ft
Edit Delete
[ Section Section I OK ]
F1 F2

o4
de‘

© EditSection#1 E

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

® (Coad Goi)to add the load ®
coil to the section. You AirCore: 24 AWG i
can add as many load Length Temp
i [ 500 | 86.0°F |
coils as you need, but each .
0

} ) Load
one must be in a different Select K
section on the screen.

F2

12. Press to store the © Cditsecton#1 B

load coil and return to the
Multiple Gauge screen.

Load Coil Selected

No Load
«

F5

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

RFL>Separate-Pair, Multi-Section Operation

13. Use the up and down arrow .
P @ Multiple Gauge [E
keys to select the next
. - - Section Temp. Length
ion. Pr
sectio eSS it Section 24 AWG 0
to choose the measurement 2 Load Coil
parameters.
Total 500 ft
Edit Delete
[ Section Section I OK ]
F1 F2

nd
dew

@ EditSection#2 [E

14. Use the Up and Down
arrow keys to highlight the

@ type of cable and the gauge @
of your cable. AirCore: 24 AWG i
Length Temp
[ Unknown | 0.0°F |

Load
o
insf
de*
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3M™ Dynatel™ Advanced Modular System 965AMS Measurement Functions

RFL>Separate-Pair, Multi-Section Operation

15. Press (_Select ) to enter the ©® CEditSecton#2 o
section length. AirCore. 10 AWG
Special Requirement: Enter
the cable temperature or the Length Temp
length, but not both. Only one S [ eeor |
parameter can be entered. [SelectI Lg;ldl uEg:&\am I oK ]
There must be one unknown to
solve the calculation.
F3 F4
For this example, we will use
the cable temperature as the
known value and the length
will not be entered.
Press (_Unknown Length ) to
enter an unknown length.
@ 16. Press (_Select ) to move to ©® EditSection#2 |2 @
the Temp section. Use TR T
the blue keys to enter the AirCore: 22 AWG
cable temperature. The AirCore: 24 AWG
temperature must be the Length _ Temp_
same for all sections. [ I'— dI T I .
Select| 52 Tnown | ok
Coil T
Press to return to the = i .

Multiple Gauge screen.
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Measurement Functions 3M™ Dynatel™ Advanced Modular System 965AMS

RFL>Separate-Pair, Multi-Section Operation

17. Press again to return © Multiple Gauge [B
to the main RFL screen.
Section Temp. Length
1 24 AWG 86 F 5001
2 Load Coil
3 22 AWNG B6F 7
Total 500 ft
Edit Delete
[ Section Section I OK ]

17. Press to review the © RFL Navigaton [

settings. Faut
T-G

Short Section - gauge
Fair

Separato [MlMultiple
® ®

E5

18. Thi h h
8 1S screen shows the test @ Separate Hookup %

lead hook-ups and the

i afren Ring-Ground
settings you have s.elected. 22 ANG
Press to begin the e gi”g_?

test.

JTeEowd | Setup| Start

E5
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3M™ Dynatel™ Advanced Modular System 965AMS

®

Measurement Functions

RFL >Separate-Pair, Multi-Section Operation

19.

20.

Dynatel 965AMS-BT.indd 73

If the hook-up is not
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.

(k] Strap Error =

Ring/Fautt

e Poor Strap
Continuity.
Gnd Check test set

Sl clips, strap clips
or possible open
pair.

Ring2/Good

Tip2/3ood

Ring Ground

s
o[ [ ]
Fault value
oo O [ T ]
86°F, 22 AWG
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3M™ Dynatel™ Advanced Modular System 965AMS

RFL>Separate-Pair, Multi-Section Operation

21.

22.

74

The results of the
measurements are displayed
on the screen.

DTS is the distance to the
strap.

DTF is the distance to the
Fault.

STF 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
(Convert to ohms ) to use the
resistance values.

Press ( Convert to distance ) tO
convert the resistance back
to distance.
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@ RFL =
Ring Ground
e oTs | 1200 ft
DTF 230 1t
Fault value
23KO STF 970 ft
86°F, 22 AWG
Convert to Redo
[ ohms Ise“‘p DTF]
F2 F3
@ RFL =
Ring Ground
g RTs | 2057 Q
RTF| 3.94 0
Fal ;g:;‘g ste [ 16630
86°F, 22 AWG
Convert to Redo
[ distance ISetupI DTF]
F2 F3
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®

3M™ Dynatel™ Advanced Modular System 965AMS

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

Measurement Functions

RFL>Single-Pair, Single-Section Operation

© RFL Navigation |[§

Fault

T-G
Short Section - gauge

Pair

Separat [WSingle |

Select Setup| Test

n
=

o4
de‘

RFL Navigation [E

Fault

Short

Hair

Section - gauge

elect Setup| Test

mE

n

o4
de%
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®

3M™ Dynatel™ Advanced Modular System 965AMS

RFL>Single-Pair, Single-Section Operation

4.

Press to move to

the Multiple-Single section.

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

5. Press to choose the

76
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measurement parameters.

@ RFL Navigation [&

Fault

o
©

Short

Pair

Section - gauge

elect Setup| Test

II ME

o4
dew

@ RFL Navigation [E
Fault

T-G
Short

Fair

1

Section - gauge

elect Setup| Test

y
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3M™ Dynatel™ Advanced Modular System 965AMS

Measurement Functions

RFL>Single-Pair, Single-Section Operation

6. The first parameter is the
cable type and gauge. Use
the Up and Down arrow
keys to highlight the type of
cable and the gauge of your
cable.

7. Press to choose the
cable length.

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.

Press (_Unknown Length ) to

enter an unknown length.

. ®
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©® Single Section [

AirCore: 19 AWG
AirCore: 22 AWG
AirCore: 24 AWG i

DTS Length ft Temperature °F

[ Unknown | [ 0.0°F |

[Select CIearI Unknown I OK]

Temp Temp

o4
de%

© Single Section E

AirCore: 19 AWG

AirCore: 22 AWG

AirCore: 24 AWG

DTS Length ft Temperature °F
0.00ft Unknown

Clear| Unknown
Lengthl  Length IOKJ

[Select

F3 F4
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Measurement Functions 3M™ Dynatel™ Advanced Modular System 965AMS

RFL>Single-Pair, Single-Section Operation

8. Press to choose the
cable temperature. Enter the o
. AirCore: 19 AWG
temperature using the blue AirCore: 22 AWG
keys. AirCore: 24 AWG
DTS Length ft Temperature °F
Press to return to the L -

main RFL screen. Clear] Unknown
[Select TempI Temp I OK ]

Single Section =

9. Press to review the © RFL Navigation [B

settings. Faut
® — @
Short Section - gauge

Fair

elect Setup| Test

'

F5
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Measurement Functions

RFL>Single-Pair, Single-Section Operation

10. This screen shows the test
lead hook-ups and the
settings you have selected.

Press to begin the

test.

I1. If the hook-up is not
correct, you will see an
error message on the wiring
diagram at the point of the
error.

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

. ®
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© sSingleHookup [E
otk _SWP - Ring-Ground

. 22AWG
ona | . 86°F
DTS=?
Tip/Good 1

Setup| Start

E5

(k] Strap Error =

PLLETECL N Ly Strap
3 ; Continuity.
ona . Check test set
. clips, strap clips
or possible open
Tip/Good pair,
) RFL =
Ring Ground
s ]
orf[ [ 1]
Fault value
st [ ]
23K0
86°F, 22 AWG

79
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®

3M™ Dynatel™ Advanced Modular System 965AMS

RFL>Single-Pair, Single-Section Operation

13.

14.

80

The results of the
measurements are displayed
on the screen.

DTS is the distance to the
strap.

DTF is the distance to the
Fault.

STF 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
(Convert to ohms ) to use the
resistance values.

Press ( Convert to distance ) tO
convert the resistance back
to distance.

Dynatel 965AMS-BT.indd 80

@ RFL =
Ring Ground
e oTs | 1200 ft
DTF 230 1t
Fault value
23KO STF 970 ft
86°F, 22 AWG
Convert to Redo
[ ohms Ise“‘p DTF]
F2 F3
@ RFL =
Ring Ground
g RTs | 2057 Q
RTF| 3.94 0
Fewl ;g:;‘g ste [ 16630
86°F, 22 AWG
Convert to Redo
[ distance ISetupI DTF]
F2 F3
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®

3M™ Dynatel™ Advanced Modular System 965AMS

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

Measurement Functions

RFL-Single Pair, Multi-Section>0peration

© RFL Navigation |[§

Fault

T-G
Short Section - gauge

Pair

Separat [WSingle |

Select Setup| Test

n
=

o4
de‘

RFL Navigation [E

Fault

Short

Hair

Section - gauge

elect Setup| Test

mE

n

o4
de%
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®

RFL-Single Pair, Multi-Section>0peration

4.

5.

82

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.

Dynatel 965AMS-BT.indd 82

3M™ Dynatel™ Advanced Modular System 965AMS

@ RFL Navigation [&
Fault
T-G
Short Section - gauge

Pair

elect Setup| Test

II ME

o4
dew

o

T-G

1

RFL Navigation [§

Fault

Short Section - gauge

Fair

elect

Setup| Test

l
i

6/21/06 10:48:36 AM



e @_ [ ]

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

RFL-Single Pair, Multi-Section>0peration

6. Use the up and down arrow
keys to select a section.

Press to Section Temp. Length
choose the measurement %
parameters.

© Multiple Gauge [E

Total ?
Edit Delete
[ Section Section IOK]
F1 F2

o4
de¢

@ EditSection#0 E

7. The first parameter is the
cable type and gauge. Use

AirCore: 19 AWG
@ the Up and Down arrow AirCore 22 AWG l @
keys to highlight the type of || JallidRPEFVIIE
cable and the gauge of your | Length _ - Temp |
cable.

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

RFL-Single Pair, Multi-Section>0peration

8. Press to enter the

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

9. Press to move to
@ the Temp section. Use
the blue keys to enter the
cable temperature. The
temperature must be the
same for all sections.

Press to return to the
Multiple Gauge screen.

84
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@ EditSection#0 [E

AirCore; 19 AWG
AirCore; 22 AWG
AirCore: 24 AWG

Length Temp
500.007 0.0°F

123ahcARC

Load Unknown
[Se'ectI COiII Length IOK]

F1

@ EditSection#0 [E

AirCore: 19 AWG @
AirCore: 22 AWG
AirCore: 24 AWG

Length Temp

A00.00f §5.0°F

Load Y Unknown \
[SelectI Coil I Temp I OK )

F1
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®

Measurement Functions

RFL-Single Pair, Multi-Section>0peration

10.

1.

12.

Dynatel 965AMS-BT.indd 85

Use the up and down arrow
keys to select the next
section. Press
to choose the measurement
parameters.

You can add a load coil

to the calculations. Press
to add the load
coil to the section. You
can add as many load
coils as you need, but each
one must be in a different
section on the screen.

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

© Multiple Gauge [E
Section Temp. Length
1 24 ANG 86 F 500 ft
3
Total 500 ft
Edit Delete

[ Section Section IOK]
F1 F2

in4

de‘
© EditSection#1 E

AirCore: 19 AWG
AirCore: 22 AWG
AirCore: 24 AWG

Length
| 500 | |

Load
Select K

Temp
E6.0°F

a
|8

F2

© EditSection#1 E

Load Coil Selected

No Load
‘

a

F5
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RFL-Single Pair, Multi-Section>0peration

13. Use the up and down arrow .
P @ Multiple Gauge [E
keys to select the next
. - - Section Temp. Length
ion. Pr
sectio eSS it Section 24 AWG 0
to choose the measurement 2 Load Coil
parameters.
Total 500 ft
Edit Delete
[ Section Section I OK ]
F1 F2

nd
dew

@ EditSection#2 [E

14. Use the Up and Down
arrow keys to highlight the

@ type of cable and the gauge @
of your cable. AirCore: 24 AWG i
Length Temp
[ Unknown | 0.0°F |

Load
o
insf
de*
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3M™ Dynatel™ Advanced Modular System 965AMS

Measurement Functions

RFL-Single Pair, Multi-Section>0peration

15. Press to enter the

section length.

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.

Press ( Unknown Length | tO

enter an unknown length.

@ 16. Press to move to

the Temp section. Use
the blue keys to enter the
cable temperature. The
temperature must be the
same for all sections.

Press to return to the
Multiple Gauge screen.

. ®
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@ EditSection#2 |[§

AirCore: 19 AWG
AirCore: 22 AWG
AirCore: 24 AWG

Length Temp
Linknown 86.0°F

Load Unknown
[Se'ectI CoiII Length IOK]

@ EditSection#2 |[§

AirCore: 19 AWG
AirCore: 22 AWG
AirCore; 24 AWG

Length Temp

Unknown §6.0°F

Load Y Unknown A
[SelectI Coil I Temp I OK ]

87
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RFL-Single Pair, Multi-Section>0peration

17. Press again to return © Multiple Gauge [B
to the main RFL screen.
Section Temp. Length
1 24 AWG 86 F 5001
2 Load Coil
3 22 AWNG B6F 7
Total 500 ft
Edit Delete
[ Section Section I OK ]

17. Press to review the © RFL Navigaton [

settings. Faut
T-G

Short Section - gauge
Pair
® ®

E5

18. This screen shows the test © Single Hookup [

lead hook-ups and the _ '
et S Ring-Ground

settings you have s.elected.  2ANG
Press to begin the oni | . 86°F
i DTS=?
teSt. TipfGood 1
ameosos

E5

88
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®

Measurement Functions

RFL—Single Pair, Multi-Section>0peration

19.

20.

Dynatel 965AMS-BT.indd 89

If the hook-up is not
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.

(k] Strap Error =

Ring/F autt Stra
nsfat 2T poor Strap

Continuity.
Check test set
clips, strap clips
or possible open
pair.

. :
: |
.
=
.
.
.
:
|

Tip/Good

Ring Ground

s
o[ [ ]
Fault value
oo O [ T ]
86°F, 22 AWG

89
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RFL-Single Pair, Multi-Section>0peration

21.

22.

90

The results of the
measurements are displayed
on the screen.

DTS is the distance to the
strap.

DTF is the distance to the
Fault.

STF 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
(Convert to ohms ) to use the
resistance values.

Press ( Convert to distance ) tO
convert the resistance back
to distance.

Dynatel 965AMS-BT.indd 90
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@ RFL =
Ring Ground
e oTs | 1200 ft
DTF 230 1t
Fault value
23KO STF 970 ft
86°F, 22 AWG
Convert to Redo
[ ohms ISetupI DTF]
F2 F3
@ RFL =
Ring Ground
g RTs | 2057 Q
RTF| 3.94 0
Fal ;g:;‘g ste [ 16630
86°F, 22 AWG
Convert to Redo
[ distance ISetup DTF]
F2 F3
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Measurement Functions

DSL (Digital Subscriber Line)

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

DSL>DSL Loss

Use the DSL Loss function to measure the amount of loss in a
circuit at a specific frequency.

DSL>DSL Loss>Hook-Up

@-Ring |
G-

@ DSL>DSL Loss>0peration

Dynatel 965AMS-BT.indd 91

Press the blue key to
enter the DSL function.

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

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

Press to select the

type of service.

®

xDSL Menu

DSL Noise
DSL Spec.Analyzer
Resistance Balance

H

DSL

F4
in4
dew
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DSL>DSL Loss>0peration

3. Use the up and down —TaT
arrow keys to select the : h =
type of service that you are }-ls[g)sl\ll_/ IbsL ;
measuring. i

4. Press . Loss Frequency

dew
4. Press to make the xDSL Menu

measurement.

@ DSL Noise
DSL Spec.Analyzer

Resistance Balance

DSL

F

e

[ 4]

(6]

5. The results of the TSI Locs =
measurement will be - =
: £ |
displayed as a —dBm level -35dBm
at a specific frequency. 1.1 MHz
ﬂ”—‘ ADSL 100
DSL
Setup

92
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3M™ Dynatel™ Advanced Modular System 965AMS Measurement Functions
DSL>DSL Noise

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

DSL>DSL Noise>Hook-Up

@-Ring |
@-Ground—-
€3-i0

DSL>DSL Noise>0peration

1. Press the blue key to
enter the DSL function.

xDSL Menu

D5L Loss

Use the up and down arrow DSL Spec.Analyzer
keys to select DSL Noise. Resistance Balance |
2. Press to select DSL
Setup

the type of service.

F4
ins*
dew

93
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Measurement Functions

DSL>DSL Noise>0Operation

3. Use the up and down arrow
keys to select the type of
service.

Press (0K ).

@ _ DsLsewp o

ISDN / IDSL -
HDSL

Loss Frequency 1.1 MHz

(o)

dew
xDSL Menu
DSL Loss @
DSL Spec.Analyzer
Resistance Balance
DSL
Setup

F

4. Press to start the

measurement for metallic

@ noise.

e

[

(6]

5. Press (Select Longitudinal) to

measure longitudinal noise.

94
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DSL Noise

e

Pl als]

Grd

s}

|
8 dBrnG

Longitu|dina| Metallic ‘

ADSL G Filter 100 Q

Select

[Longitudinal

] [SBE’UL p]

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

DSL>DSL Noise>0peration

. '
6. Press (Select Metallic ) tO DSL Noise =

measure metallic noise. -

|
w47 dBrnG

Lon?itudinal Met?llic

in

all
ADSL G Filter 100 Q
Select DSL
Metallic Setup

F1 F2

DSL>DSL Spectrum Analyzer

The Spectrum Analyzer (SA) shows a graph of useful signals
and interference/noise at specific frequencies up to 2 MHz.

Use the SA to visually compare circuits to known good circuits. @

DSL>DSL Spectrum Analyzer>Hook-Up

95
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®

DSL>DSL Spectrum Analyzer>0peration

1.

Press the blue key to
enter the DSL function.

Use the up and down
arrow keys to select DSL
Spec.Analyzer.

Press (oK ).

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
signal level.

DSl >Resistance Balance

3M™ Dynatel™ Advanced Modular System 965AMS

Q@ 0SLMenu o

DSL Loss
DSL Noise

DSL Spec.Analyzer
Resistance Balance

DSL
Setup

nd
dew

ES

Spectrum Analyzer

1k -76 dB @ 699 KHz

=

F1

Use Resistance Balance to measure the:

* Loop Resistance between the Red and Green test leads.

e Resistance of each conductor connected to the Red and
Green test lead.

96
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¢ Resistance Difference between the two conductors. Connect
the Red lead to one side of the pair.

DSL >Resistance Balance>Hook-Up

21=08= Ring1
€12\8=Reference
Sl g=Tip-1

1. Connect the Red lead to one side of the pair.
2. Connect the Green lead to the other side of the pair.
3. Connect the Black lead to a reference wire.

Note that the “reference wire’’ can be a separate wire or the

@ shield of the cable. @

DSL >Resistance Balance>0peration

1. Press the blue &) key to =

enter the DSL function. DSL Loss

DSL Noise
DSL Spec.Analyzer
Resistance Balance

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

Set
Connect the strap at a ‘far- =P

end’ access point. The strap

should be connected to all

three of the conductors at

the far end. ‘”‘#

2. Press(oK). dﬂ

F5

97
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DSl >Resistance Balance>0peration

3. Press (Test) to start the test. Resistive Balance [&
! -Fe
. s

Diff

Tip Chms

ES

{

Test

DSL Resistance Balance Normal Values
% Ohms Difference
POTS 3%
Wideband 1%

DSL>DSL Impulse Noise

DSL Impulse Noise monitors random noise for a set period of
time and returns a count of noise impulses.

DSL>DSL Impulse Noise>Hook=-Up

GE2)-Ring 1
@-Ground—-
C3-7o-

98
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DSL>DSL Impulse Noise>0peration

1. Press the blue key to
enter the DSL function.

®

Use the up and down arrow

keys to select Impulse
Noise.

2. Press(oK).

3. Press to select

the type of service.

Dynatel 965AMS-BT.indd 99

Measurement Functions

xDSL Menu =

DSL Noise 4
DSL Spec.Analyzer
Resistance Balance |
Impulse Noise

DSL
Setup

F5
in4
de¢

Impulse Noise =
Time Remaining Min:Sec

[mpulse Couni 1

Use Charger for long time test

ADSL Min:Se

[ Restart ISetupIg:tlap]

F4

99
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DSL>DSL Impulse Noise>0peration

4. Use the blue keys to enter
the lowest signal to be
measured in units of dBrnc.

Press (Select Time). Time(Min)

@Impulse Noise setup

Ly

L ongitudinal
Select
F1 F2

o0
o0
019,
000
5. Use the blue keys to enter =

o000

@ the amount of time for the - @
test to run.
Press (_Select Noise Type ). Time(Min)

Longitudinal

ﬂ
-~

100

®
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DSL>DSL Impulse Noise>0peration

6. Use the Up and Down
P ©@1Impulse Noise setup &
Lows

arrow keys to select

Longitudinal or Metallic.
Press (oK). Time(Min)

Metallic

Low

o4
de‘

7. Press (Start) or ( Restart ) to .
. tﬂ(l ) or ( tJ Impulse Noise =
start the measurement. Time Remaining
@ 4:54 Min:Sec @

[mpulse Couni 1

Use Charger for long time test

ADSL Min:Se

[ Restart ISetupIg:tlap]

8. Results screen. .
Impulse Noise =
Time Remaining -

[mpulse Couni 1

Use Charger for long time test

ADSL Min:Se

[ Restart ISetupIg:tlap]

101
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TDR

®

3M™ Dynatel™ Advanced Modular System 965AMS

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.

IDR>Event Recognition

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

Single Trace

il

u]

Pulse | Gain |[e=]:{RA Auto | More
34ns| 0 |EMNS TDR

205.1ft 395.4

“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 Toolbox) to verify its presence. You can not
see events past a load coil.

102
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“Dip” Events

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

2. 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.

3. 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.
TDR>Setup
@ 1. Press the blue (%) key to TDR = @
enter the TDR mode. <" [Single Trace T
.o |Dual Trace
2. Press (Setup). <~ |Peak
wa |Crosstalk
*  |Differential 1
F4

103
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TDR>Setup

3.

104

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

Press ( Select Gauge ).

Use the up and down arrow
keys to select the wire
gauge.

Press ( Select Length ).

Dynatel 965AMS-BT.indd 104
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TDR Setup =

Wire Type Gauge

24 AWG I

Length

Jelly-Filled
2 Pair Dro

Vp:  0.67 Last Used ]
Select
Fi F2

nd
dew

TDR Setup =
Wire Type Gauge
Aircore 22 AWG
Jelly-Filled EE%
2 Pair Drop Length
Vp:  0.67 Last Used ]
Select
F1 F2

nd
de*
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[DR>Setup

5. You can choose to start
TDR Setup =

with the shortest range each e 1 .

. Ire Iype auge
time you enter the TDR or JrPe—"
the last range that you used. | |Jelly-Filled 24 AWG

2 Pair Drop Ll
Use the up and down arrow
. Vvp:  0.67 st Lse E
keys to select Minimum or

Last Used range. %:glglcet

6. Press to return to the
TDR menu screen.

F5
in4
de*

[DR>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.

IDR>Single Trace Mode>Hook-Up

G=E)-Ring 1
€-7ip-

105
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[DR>Single Trace Mode>0peration

1. Press the blue key to
enter the TDR mode. Use
the up and down arrow keys
to select Single Trace.

2. Press to display a
trace.

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

4. Use the TDR Controls
section in this chapter to
see all of the parameters
that you can adjust.

5. The Auto TDR mode
automatically finds
potential faults and displays
an icon that represents
the type of fault. Press

to use this

function.

106
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Ringl
ing
Tipl
ip

Gnd
-—

TDR =
Single Trace n
Dual Trace
Peak
Crosstalk
Differential il
x

o4
dew

Single Trace

0

205, 1ft 395.4

lPuIsel Gain ][ Auto 1 More J
TDR

F4
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IDR>Single Trace Mode>0peration

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

iy

7. The Auto TDR is not a live ! . @

trace, but you can use the vr \/f_

Gain, Cable length, Span = Zi08% 3954

and Filter functions. vo I Span ET™A( Live Y Back
0.g7 580& olSSl| TDR

8. If you change the circuit
you must capture a new F4
trace. Press then
press (AuoTOR).

9. This trace shows an open at
395 feet.

=

@ i ! 322 5ft = 305.4 @
Vg Span |IGII=d Live | Back
0.67 | 500ft |gel558| TDR

IDR>Dual Trace Mode

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

IDR>Dual Trace Mode>Hook-Up

107
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[DR>Dual Trace Mode>0peration

Press the blue key to
enter the TDR mode. Use
the up and down arrow keys
to select Dual Trace.

Press to display a

trace.

The pair under test
(red/black) is displayed at
the top of the screen. The
reference pair (yellow/blue)
1s displayed at the bottom
of the screen.

Any changes in the control
parameters affect both
traces. It is not possible

to control each trace
independently.

Dynatel 965AMS-BT.indd 108
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Ringl
ing
Tipl
ip

Gnd
-—

TDR =
Single Trace +
Dual Trace
Peak
Crosstalk
Differential il
x

o4
dew

TR Dual Trace =
i A

v
JLT AN

Vo

0

111.2ft 395.4

Fulse |NeEIM| Cable More
34 ns |k 5001t
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IDR>Differential

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

IDR>Differential>Hook-Up

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

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

[DR>Differential>0peration

1. Press the blue (%) key to TDR =
enter the TDR mode. Use < Single Trace T
the up and down arrow keys | ., |Dual Trace
to select Differential. Peak

s |Crosstalk

2. Press to display a Differential 1

trace. OK

ins*
de¢

109
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TDR>Differential~0peration

3. A trace with a straight
line would indicatega =
perfect match between
both pairs. This trace v \V4 L=
shows differences between
the reference pair (Blue/ o 1112R 3954
Yellow) and the pair under
test (Red/Black).

IDR>Grosstalk

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 @
@- Ring-1

ED-ip-
Ring 2
C-in 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.

110
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IDR>Crosstalk>0peration

1. Press the blue (%) key to TDR =
enter the TDR mode. Use <% Single Trace T
the up and down arrow keys | ., [Dual Trace
to select Crosstalk. (F;eak

e rosstalk

2. Press to display a Differential {

trace. oK

de¢
. The location of th
3. The location of the © CrossTalk  |E

crosstalk will be shown as

@ an upward or downward @
event. Ao

201.8ft 16K

a
Pulse | Gain |[®&]siE More
34ns| 12 |W«H

IDR>Memory Mode

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

111
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IDR>Memory Mode>Hook-Up
@- Ring-1

o R

TDR>Memory Mode>0peration

1. Press the blue key to

enter the TDR mode. Use

the up and down arrow keys

to select Memory.

2. Press(oK).

112
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TDR

Dual Trace 4
Peak

Crosstalk

Differential

F5

insf
de@
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IDR>Memory Mode>0peration

2. The first screen in memory
mode will show a list of
the ID numbers for all
stored Single Trace TDR
traces. Use the up and down
arrows keys to highlight the
desired stored result.

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.

. ®
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= Results

-
[ Delete Delete IView]
Folder All Folders

o4
de%

= Results
Pré

pel 97472005 5:50:31 1
9/4/2005 5:51:26

l Delete Delete lwewJ
Result Folder

F5

TDRMemory =

NI A
T

f A
s

0\%’7
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TDR>Memory Mode>0peration

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

TDR>Peak Mode

Use Peak Mode to capture events that may be intermittent.

TDR>Peak Mode>Hook-Up
GE2)-Ring-1

® o R

114

- ®
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IDR>Peak Mode>0peration

1. Press the blue key to
enter the TDR mode. Use
the up and down arrow keys
to select Peak.

2. Press to display a
trace.

3. 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.

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

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

o ®
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TDR =
<" Gingle Trace +
ot Dual Trace

Peak
«a |Crosstalk

Differential 1

o

o4
de¢

=—

paaﬂon.,a.a*

o8 Peak TDR =

IR A S

736.9ft 16K

a
Pulse | Gain |[e&]sE More
34ns| 18 |W«H
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[DR>Peak Mode>0peration

6.

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.

IDR>Gontrols

Cable Length

I.

116

The Cable Length allows
you to set the distance from
the left side of the screen to
the right side.

The lengths that you may
use are:

100 ft
200 ft
500 ft
1,000 ft
2,000 ft
5,000 ft
10,000 ft
20, 000 ft
30,000 ft

®

3M™ Dynatel™ Advanced Modular System 965AMS

P .S

1] 7969t

Pulse | Gain [[#=1]S
34ns]| 18 |gEsis

16K

More

Single Trace =

54.5ft

108.7

e

Auto I More ]
TDR

F3

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.

Dynatel 965AMS-BT.indd 116
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TIDR>Gontrols

Screen Pan

1.

2.
screen will “pan” to the right.
3.
Filter
1. The Filter is used to reduce

Measurement Functions

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

If you move the cursor to the left side of the screen the
screen will “pan” to the left until it reaches Zero.

external noise from the
trace on circuits that are
10,000 feet or longer.

Velocity of Propagation

1.

Dynatel 965AMS-BT.indd 117

Single Trace =

\ AN

——

u] 10797t 16K

Vg Span |IGI=d| Auto | Back
0.67 Kft e TDR

F3

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
menu, you will select the
type of wire you are testing
and the tester will choose
the VP.

TDR Setup =

Wire Type

Jelly-Filled
2 Pair Dro|

Gauge

24 AWG I

Length

Last Used 1

Vp:  0.67

Select
Gauge

117
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IDR>Gontrols

Pulse Width

1. Pulse Width allows you to i
select the width of the TDR | [ftnne e - k
pulse. A longer pulse width l‘
is required for longer range

1] 807,41t 16K

settings. [ Gain ICZEIPII’CE $th§ IMore]
2. The tester automatically

chooses the best pulse Fi

width for each length

selected.

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

@ pulse width. @

Gain

1. The Gain control allows i [\\
you to increase the height Mnmpe
and depth of events. v

2. Higher gain will make 0 B 050
events look taller and [Cable #thE IMOE]

deeper on the screen which
may be helpful in finding F2
small events.

118
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TIDR>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.

2. 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 12 characters in
the label. Upper and lower
case letters are supported.

3. Press to save the file.
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4. If User Info is enabled, you will see another edit screen.
Edit the Tech ID and Job Number if needed.

5. 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.
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