Let's Talk about CABLE
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MAIN TOPICS

 Cable Perfomance
e CPR - DOQOP declaration
e Pok — Parameters




Copper Cable Performance Analisys

 Information taken from Datasheets on the WEB
e Different sources
» Analisys only U/UTP Cat. 6 & Cat. 6A

» Comparison only for RL, Attenuation and NEXT
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Cat. 6 U/UTP Return Loss

Frequency

RL (dB) (=)

MHz

standard
Values

1

20,0

23,0

8

24,5

10

25,0

16

25,0

20

25,0

25

24,3

31,25

23,6

62,5

21,5

100

20,1

200

18,0

250

17,3

Parameters referred only for
cable (no components) as
standard required

Values referred to 100 mt
length

Values referred at 20° temp.

- values allowed
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Cat. 6 U/UTP Return Loss

Frequency | RL (dB) (2) 100 mt
MHz standard Cable OK
Values

1 20,0 25,1
4 23,0 30,2
8 24,5 31,7
10 25,0 31,5
16 25,0 32,8
20 25,0 31,4
25 24,3 33,6
31,25 23,6 33,7
62,5 21,5 35,1
100 20,1 35,2
200 18,0 32,8
250 17,3 30,7

What we would like to
have....

Values above the limits
Generally a good cable
Good Headroom
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Cat. 6 U/UTP Return Loss

Frequency| RL (dB) (=) 100 mt 100 mt 100 mt 100 mt 85 mt. 100 mt
MHz standard Cable OK Cable1 | cable2 | cable3 | cablea | cables
Values
1 20,0 25,1 191 20,0 19,1 26,0
4 23,0 30,2 210 | 23,00 23,0 21,0
8 245 31,7 245 21,0
10 25,0 31,5 210 | 25,00 25,0 21,0 32,0
16 25,0 32,8 200 | 25,00 25,0 20,0
20 25,0 31,4 19,5 25,00 25,0 19,5
25 243 33,6 19,0 243 19,0
31,25 23,6 33,7 18,5 23,60 23,6 18,5 33,0
62,5 215 35,1 16,0 | 21,50 215 16,0 31,0
100 20,1 35,2 140 | 20,10 20,1 14,0 30,0
200 18,0 32,8 11,0 18,00 18,0 11,0 27,0
250 17,3 30,7 10,0 17,30 17,3 10,0 26,0
Minimum values allowed
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Cat. 6 U/UTP Return Loss

Frequency| RL(dB) (2) 100 mt 100mt | 100mt | 100 mt 85 mt. 100 mt
S ° ° MHz standard Cable OK Cable1 | Cable2 | Cable3 | Cable4 | cables
trange Situation
soee 1 20,0 25,1 191 20,0 19,1 26,0
4 23,0 30,2 21,0 | 23,00 23,0 21,0
8 245 31,7 245 21,0
10 25,0 31,5 210 | 25,00 25,0 21,0 32,0
16 25,0 32,8 200 | 2500 25,0 20,0
20 25,0 31,4 19,5 25,00 25,0 19,5
25 243 56 19,0 243 19,0
31,25 23,6 33,7 18,5 23,60 23,6 18,5 33,0
62,5 21,5 35,1 160 | 21,50 21,5 16,0 31,0
100 20,1 35,2 140 | 20,10 20,1 14,0 30,0
200 18,0 32,8 11,0 | 18,00 18,0 11,0 27,0
250 17,3 30,7 100 | 17,30 17,3 10,0 26,0

» Values equal to the standard, or «declared as >»

* Values -

* Values above the standard

the standard, or «declared as >»
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Cat. 6 U/UTP Return Loss
Why some cables are -?

» Simple!ll... They are referred to a Permanent Link Test.
 Permanent link test values are referred to 90 meters...

Copper Limit Lines - Cat 6
TIA Cat 6 Perm. Link

Wire Map | Resistance Resistance Length Delay Delay Freq. Insertion NEXT RL
Unbalance | Pair to Pair Skew Loss
1,2-1,2 Q Qor% Qor% Max. nS nS MHz dB dB dB
3,6-3,6 i 90 498 44 1 3.0 65.0 19.1 19,1
4,5-4,5 4 3.5 64.1 21.0 21,0
7,8-7,8 8 5.0 59.4 21.0 21,0
10 5.5 57.8 21.0 21,0
i Informational measurement only, no limit available® 16 7.0 54.6 20.0 20,0
10% length rule - will fail when length > 99 m 20 7.9 53.1 19.5 19,5
Not evaluated against the test limit 25 8.9 51.5 19.0 19,0
If Insertion Loss < 3 dB, not evaluated against the test limit 31 10.0 50.0 18.5 18,5
If FEXT is < 67 dB, not evaluated against the test limit 63 14.4 45.1 16.0 16,0
100 18.6 41.8 14.0 14,0 / N
200 27.4 36.9 11.0 11:0 ® ® ’
250 31.1 35.3 10.0 10,0 BI‘ SI
350 i i i
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Cat. 6 U/UTP Attenuation

Frequency | Att (dB) (<) 100 mt 100 mt 100 mt 100 mt 85 mt. 100 mt
MHz standard Cable OK Cablel | Cable2 | Cable3 | Cable4 | Cable5
Values
1 2,0 1,79 3,0 2,0 3,0 1,8
4 3,8 3,64 3,5 3,80 3,8 3,5
8 5,3 5,18 5,3 5,0
10 6,0 5,81 5,5 6,00 6,0 5,5 5,7
16 7,6 7,40 7,0 7,60 7,6 7,0
20 8,5 8,31 7,9 8,50 8,5 7,9
25 9,5 9,32 8,9 9,5 8,9
31,25 10,7 10,46 10,0 10,70 10,7 10,0 10,4
62,5 15,4 15,01 14,4 15,50 15,4 14,4 14,8
100 19,8 19,18 18,6 19,90 19,8 18,6 19,0
200 29,0 27,81 27,4 29,10 29,0 27,4 27,6
250 32,9 31,39 31,1 33,00 32,9 31,1 30,9
") icsi
Maximum values allowed D
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Copper Limit Lines - Cat 6
TIA Cat 6 Perm. Link

Cat. 6 U/UTP Attenuation

Wire Map | Resistance Resistance Length Delay Delay Freq. Insertion
Unbalance | Pair to Pair Skew Loss
1,2-1,2 Q Qor% Qor% Max. ns ns MHz dB
3,6-3,6 i 90 498 44 1 3.0 3,0 3,0
4,5-4,5 4 3.5 3,5 3,5
7,8-7,8 8 5.0 5,0
10 5.5 5,5 5,5
[ Informational measurement only, no limit availablel 16 7.0 7,0 7,0
10% length rule - will fail when length > 99 m 20 7.9 7,9 7,9
Not evaluated against the test limit 25 8.9 8,9 8,9
If Insertion Loss < 3 dB, not evaluated against the test limit 31 10.0 10,0 10,0
If FEXT is < 67 dB, not evaluated against the test limit 63 14.4 14,4 14,4
100 18.6 18,6 18,6
200 27.4 27,4 27,4
250 31.1 31,1 31,1
350 i )
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Cat. 6 U/UTP NEXT

Frequency | NEXT (dB) (2) 100 mt 100 mt | 100 mt 100 mt 85 mt. 100 mt
MHz standard Cable OK Cable1 | Cable2 | Cable3 | Cablea | cables
Values
1 743 78.2 65,0 743 65,0 87.0
4 65,3 824 641 | 6630 | 653 64.1
8 60,8 76,5 60,8 594
10 59,3 70.6 578 | 6030 | 593 578 73.0
16 56,2 69,1 646 | 5720 | 562 54.6
20 54.8 68,5 531 | 5580 | 548 531
25 533 66,2 51,5 533 515
31,25 51.9 68,3 500 | 5290 | 519 50,0 66,0
62,5 474 62.9 451 | 4840 | 477 451 61,0
100 44,3 58.9 418 | 4530 | 443 418 57.0
200 39,8 55 3 369 | 4080 | 398 36,9 53,0
250 38 3 52.4 363 | 3930 | 383 353 52,0
1 Pt
Minimum values allowed B
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Copper Limit Lines - Cat 6
TIA Cat 6 Perm. Link

Cat.

U/UTP NEXT

Wire Map | Resistance Resistance Length Delay Delay Freq. Insertion NEXT
Unbalance | Pair to Pair Skew Loss

1,2-1,2 Q Qor% Qor% Max. nsS nS MHz dB dB
3,6-3,6 i 90 498 44 1 3.0 65.0 65,0 65,0
4,5-4,5 4 3.5 64.1 64,1 64,1
7,8-7,8 8 5.0 59.4 59,4
10 5.5 57.8 57,8 57,8
[ Informational measurement only, no limit available? 16 7.0 54.6 64,6 54,6
10% length rule - will fail when length > 99 m 20 7.9 53.1 53,1 53,1
Not evaluated against the test limit 25 8.9 51.5 51,5 51,5
If Insertion Loss < 3 dB, not evaluated against the test limit 31 10.0 50.0 50,0 50,0
If FEXT is < 67 dB, not evaluated against the test limit 63 14.4 451 451 451
100 18.6 41.8 41,8 41,8
200 27.4 36.9 36,9 36,9
250 31.1 35.3 36,3 35,3

350 i i
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& Cat. 6A U/UTP Copper Cable Performance
Analisys

» Suppliers are the same of Cat. 6 U/UTP cable
» Used the datasheets found on the WEB
» Same comparison of results




Cat. 6A U/UTP Return Loss

Frequency | RL(dB)(2) 100 mt 100 mt | 100 mt 90 mt 100 mt | 100 mt
MHz standard Cable OK Cable1l | Cable2 | Cable3 | cable4 | cables
Values
1 20,0 29,2 25,0 19,1 20,0 31,0
4 23,0 31,2 23,0 21,0 23,0
8 24,5 34,2 21,0 24,5
10 25,0 35,4 25,0 25,0 21,0 25,0 36,0
16 25,0 34,3 25,0 20,0 25,0
20 25,0 34,4 25,0 19,5 25,0
25 24,3 33,7 19,0 24,3
31,25 23,6 34,5 25,0 23,6 18,5 23,6
62,5 21,5 31,4 25,0 21,5 16,0 21,5
100 20,1 30,7 25,0 20,1 14,0 20,1 39,0
200 18,0 27,7 20,0 11,0 18,0 37,0
250 17,3 23,8 20,0 17,3 10,0 17,3 36,0
300 16,8 23,6 9,2 35,0
500 15,2 21,6 15,0 17,3 8,0 33,0
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Cat. 6A U/UTP Return Loss

Copper Limit Lines - Cat 6A
TIA Cat 6A Perm. Link

19,1

21,0

21,0

21,0

20,0

19,5

19,0

18,5

16,0

14,0

11,0

10,0

9,2

Wire Map | Resistance Resistance Length Delay Delay Freq. Insertion NEXT RL
0 Unbalance | Pair to Pair Skew Loss
Q Qor% Qor% Max. nS nS MHz dB dB dB
1,2-1,2 i 90 498 44 1 3.0 65.0 191
3,6-3,6 4 3.5 64.1 21.0
4,5-4,5 8 5.0 59.4 21.0
7,8-7,8 10 5.5 57.8 21.0
16 7.0 54.6 20.0
i Informational measurement only, no limit available? 20 7.8 53.1 19.5
10% length rule - will fail when length >99 m 25 8.8 51.5 19.0
Not evaluated against the test limit 31 9.8 50.0 18.5
If Insertion Loss < 3 dB, not evaluated against the test limit 63 14.0 45.1 16.0
If FEXT is < 67 dB, not evaluated against the test limit 100 18.0 41.8 14.0
200 26.1 36.9 11.0
250 29.5 35.3 10.0
350 35.6 31.8 8.6
450 41.1 28.2 8.0
500 43.8 26.7 8.0

8,0
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Cat. 6A U/UTP Attenuation

Frequency | Att(dB) (<) 100 mt 100 mt | 100 mt 90 mt 100 mt | 100 mt
MHz standard Cable OK Cablel | Cable2 | Cable3 | Cable4 | Cable5
Values
1 2,1 1,82 1,8 1,9 2,0 1,8
4 3,8 3,56 3,8 3,5 3,8
8 5,3 5,02 5,0 5,3
10 5,9 5,61 5,4 5,9 5,5 6,0 5,4
16 7,5 7,11 7,5 7,0 7,6
20 8,4 7,96 7,7 7,8 8,5
25 9,4 8,91 8,8 9,5
31,25 10,5 9,98 9,6 10,5 9,8 10,7
62,5 15,0 14,25 13,7 15,0 14,0 15,4
100 19,1 18,17 17,4 19,1 18,0 19,8 17,2
200 27,6 26,21 25,0 26,1 29,0 24,6
250 31,1 29,57 28,1 31,1 29,5 32,8 27,7
300 34,3 32,62 32,7 30,5
500 45,3 43,32 40,0 45,3 43,8 40,0

/\@)
Maximum values allowed B’CS’




Cat. 6A U/UTP Attenuation

Copper Limit Lines - Cat 6A
TIA Cat 6A Perm. Link

Wire Map | Resistance Resistance Length Delay Delay Freq. Insertion
0 Unbalance | Pair to Pair Skew Loss

Q Qor% Qor% Max. nS nS MHz dB
1,2-1,2 i 90 498 44 1 3.0 1,9
3,6-3,6 4 3.5 3,5
45-45 8 5.0 5,0
7,8-7,8 10 5.5 5,5
16 7.0 70

i Informational measurement only, no limit availablel 20 7.8 -

10% length rule - will fail when length >99 m 25 8.8 e
Not evaluated against the test limit 31 9.8 8,8
If Insertion Loss < 3 dB, not evaluated against the test limit 63 14.0 98
If FEXT is < 67 dB, not evaluated against the test limit 100 18.0 14,0
200 26.1 18,0
250 29.5 26,1
350 35.6 29,5
450 41.1 32,7
500 43.8 43,8
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Cat. 6A U/UTP NEXT

Frequency | NEXT (dB) (2) 100 mt
MHz standard Cable OK
Values

1 74,3 88,0
4 65,3 84,1
8 60,8 72,1
10 59,3 77,3
16 56,2 70,8
20 54,8 67,8
25 53,3 68,2
31,25 51,9 66,5
62,5 47,4 64,4
100 44,3 60,5
200 39,8 57,0
250 38,3 55,7
300 37,1 52,1
500 33,8 47,2

Minimum va

L)

100 mt | 100 mt 90 mt 100 mt | 100 mt
Cablel | Cable2 | Cable3 | Cable4 | Cable5
100,0 65,0 74,3 98,0
66,3 64,1 65,3

59,4 60,8
80,0 60,3 57,8 59,3 88,0
57,2 54,6 56,2
70,0 53,1 54,8
51,5 53,3
65,0 52,9 50,0 51,9
60,0 48,4 45,1 47,4
60,0 45,3 41,8 44,3 72,0
55,0 36,9 39,8 67,0
50,0 39,3 35,3 38,3 63,0
34,0 61,0
42,0 34,8 26,7 55,0

lues allowed
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Cat. 6A U/UTP NEXT

Copper Limit Lines - Cat 6A
TIA Cat 6A Perm. Link

Wire Map | Resistance Resistance Length Delay Delay Freq. Insertion NEXT
0 Unbalance | Pair to Pair Skew Loss
Q Qor% Qor% Max. nS nS MHz dB dB
1,2-1,2 i 90 498 44 1 3.0 65.0 65,0
0508 o e
7:8 . 7:8 10 55 = e
: - 57,8
16 7.0 54.6
i Informational measurement only, no limit availablel 20 7.8 53.1 Sl
10% length rule - will fail when length > 99 m 25 8.8 51.5 53,1
Not evaluated against the test limit 31 9.8 50.0 51,5
If Insertion Loss < 3 dB, not evaluated against the test limit 63 14.0 45.1 0,0
If FEXT is < 67 dB, not evaluated against the test limit 100 18.0 41.8 45,1
200 26.1 36.9 41,8
250 29.5 35.3 36,9
350 35.6 31.8 35,3
450 41.1 28.2 34,0
500 43.8 26.7 26,7
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Cat. 6 EIA/TIA vs ISO/EN

1ISO11801 PL Class E (+All)

Wire Map | Resistance Resistance Length Delay Delay Freq. Insertion
Unbalance | Pair to Pair Skew Loss
Q Qor% Qor% Max. nS ) MHz dB
1,2-1,2 21 0.20or3.0 | 0.20r7.0 90 498 44 1 4.0 3,0
3,6-3,6 4 4.0 35
4,5-4,5 8 5.0 5,0
A . | . L 7,8-738 10 5.6 5,5
ttenuation - Insertion Loss o T =2
i if shielded Informational measurement only if using shielded cable 20 7.9 7,9
M axi m u m Va | u eS a I I Owed i Informational measurement only, no limit available 25 8.9 8,9
Not evaluated against the test limit 31.25 10.0 10,0
If Insertion Loss < 3 dB, not evaluated against the test limit 62.5 14.4 14,4
If Insertion Loss < 4 dB, not evaluated against the test limit 100 18.5 18,6
If FEXT is < 70 dB, not evaluated against the test limit 200 27.1 27,4
e If PS FEXT is < 70 dB, not evaluated against the test limit 250 30.7 31,1
Copper Limit Lines - Cat 6 350 i
TIA Cat 6 Perm. Link
Wire Map | Resistance Resistance Length Delay Delay Freq. Insertion
Unbalance | Pair to Pair Skew Loss
1,2-1,2 Q Qor% Qor% Max. nS nS MHz dB .
36-36 i 50 498 2 1 30 30 WHY choose ElA/TIA instead
45-4,5 4 3.5 3,5
| o 50 of ISO or EN standard?
10 5.5 5,5
i Informational measurement only, no limit available® 16 7.0 7,0
10% length rule - will fail when length > 99 m 20 7.9 — e
Not evaluated against the test limit 25 8.9 — 89
If Insertion Loss < 3 dB, not evaluated against the test limit 31 10.0 10,0 h d . ff t I
If FEXT is < 67 dB, not evaluated against the test limit 63 14.4 i:': T e re a re I e re n Va u eS ! ! !
100 18.6 274 P P ®
BICS
250 311
350 i
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CPR Construction Product Regulation &
DOP Declaration of Performance

Enviroment Class

HIGH escape difficult

HTd

Fire Reaction Class Example Enviroment
IEC 60364-5-51 P
Aca Not Used
Blca Not Used
HIGH le densi > Airports, railway stations, stations maritime, metropolitan in whole or in part
B2ca- s1a, d1, a1l BD4 peepieeetil (2 > i . . i
HIGH escape difficult underground. Road and railway tunnels
. Health facilities, entertainment and entertainment venues entertainment in
b= general, gyms and centres, sportsmen. Hotels, guesthouses, motels, villages,
HIGH people density H‘ tourist - hotel residences. Schools of every order, degree and type.
Cca- s1b, d1, a1 BD3 LOW escape difficult |~ |Companies and offices with large numbers of people present; libraries and
o |archives, museums, art galleries, exhibitions. . Buildings intended for civil use,
with height fire protection exceeding 24m.
LOW people densi FHH  [Buildings intended for civil use, with height fire protection lower than 24 m,
Cca- s3,d1, a3 BD2 T i : 2 >

waiting room, pub, restaurant, doctor's office

Dca

Fca

Not recognized

Outdoor application

Italy Directions

Use it as reference
or info

Check Class
Application with
your designer
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CPR Construction Product Regulation &
DOP Declaration of Performance

IMPORTANT:

Each installations MUST have a correct class
of fire reaction cables (Copper & Fiber Optic)

All actors are responsable in front of the Law
(End-user, Installer, Distributor, Designer)

o o°
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CPR Construction Product Regulation &
DoP Declaration of Performance

DoP is a «self-declaration» document of the
performance the cable, wrote by cable producer, if a
document exists by a notifier body

On DoP certificate must be written the code of
Notified Body

Documents are available on the web-site of NB Bla
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DoP Declaration of Performance

Cat. 6 U/UTP Datasheet DoP NB
Cable OK B2ca s1a, d1, a1 | B2ca s1a, d1, a1 \/
Cable 1 Ccasla, d1,al | Ccasla, d1, a1
Cable 2 B2ca s1a, d1, a1 | B2ca s1a, d1, a1 \/
Cable 3 Ccasla, d1, a1l | Ccasla, d1, a1 \/
Cable 4 Cca s1b, d1, a1 | Cca s1a, dO, a1
Cable 5 B2ca s1a, d1, a1 | B2ca s1a, d1, a1 \/
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ISO11801 PL Class E (+All_UTP)

PoE

=m0
Veo | DC resistance unbalance

FAIL

between pairs calculation
LOOP PAIR UBL
-

VALUE (Q) LIMIT (Q)

0.11

= Ez0 =80
Wire Ma Resistance Resistance Length ; :
P — ¢ €D peeen pairscaicuiation ~ FAIL [l €0 L e calcuiation  FAIL
Unbalance | Pair to Pair
PAIR UBL P2P UBL LOOP PAIR UE P2P UBL
Q Qor% Qor% Max. v %
1,2-1,2 21 0.20or3.0 | 0.20r7.0 90 VALUE (Q) VALUE () LIMIT (Q)
3,6-3,6 -
1,2 0.9 0.03 0.20
4,5-4,5
78-78 3,6 1.8 0.87 0.20
4,5 0.8 0.20
0.8 0.20
1 R1=0.42Q 1
2 2 Parallel resistance for pair 1,2 = (0.42* 0.45)/ (0.42 + 0.45)=0.22 Q
R2=0.45Q
3 R1=0.44Q 3
6 6 Parallel resistance for pair 3,6 = (0.44*1.31) /(044 +1.31)=0.33 Q
R2=1.31Q
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Cable1l
ISO11801 PL Class E (+All_UTP)
Wire Map | Resistance Resistance Length
Unbalance | Pair to Pair Cable 2
Q Qor% Qor% Max.
1,2-1,2 21 0.20or3.0 0.2or7.0 90
3,6-3,6 Cable 3
4,5-4,5
7,8-7,8
ANSI/TIA-568.2-D
: Cable 4
6.6 Horizontal cable transmission performance
Unless otherwise specified, requirements for categories 3-6A horizontal cable apply over a length of 100
m, and category 8 over 30 m.
6.6.1 Horizontal cable dc resistance Cable 5

For categories 3 through 6A horizontal cable, dc resistance shall not exceed 9.38 (2 per 100 m (328 ft) for
each conductor when measured in accordance with ASTM D4566 at or corrected to a temperature of 20

ONZo cabl

gory E ed 3] Jm (Y

dlE . d a - resisis - d 4 < . DI 83
when measured in accordance with ASTM D4566 at or corrected to a temperature of 20 °C.

21 Q, is DC loop conductor resistance (pair) for 90 mt. with connectors

installed in a Permanent Link Test.

PoE

DC Resistance < 93,8 O/Km
Max Conductor Resistance at 20° -Q/Km

DC Resistance <9.38 Q/100 m
DC Conduc. Resistance Unbalance -

BB 0/Km

R /100m
max 5%

DC Resistance per KM

DC loop conductor resistance
Resistance Unbalance

./\‘@)
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PoE
Good shielded cables are thermally stable

« Good category 6A shielded
cables only need to be de-
rated by 4m at 70 °C

« Good category 7, cables do
not need to be de-rated to
support TOGBASE-T at 70 °C!

Generic Cat 6A UTP: -18 m @ 60° C

Generic Cat 6AShld:-7m @ 60° C
Good Cat 6AShld: -3 mat60° C/4m @ 70° C

Insertion Length De-Rating (m)

20 30 40 50 60 70 Good Cat 7A: No De-rating up to 70° C
Temperature (°C)

Look for cable performances up to 75° C !!
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CONCLUSION

* Choose the correct cable with a GOOD headroom

and check all the performances deeper

e |nstall the correct CPR cable
* PoE & POH require a Good cable

* Good quality of Patch Cords — No problems!
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Thank you

Vittorio BALESTRINI, Sales Director

vittorio.balestrini@fioresrl.com
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