31

Date: 06.08.2006

600-

500

450

40

T JS=== HCS Official Test Report
=% HCS Part Number: H5E-00411 Batch Number: 23006421-00
|
e .
HES catlinﬁ?vﬁ!;n-: Cable Type: CAT5e FTP Horizontal 4x2x24# PVC
Test Standard: TIA/EIA-568-B.2 CAT 5e FTP Horizontal
Customer : HCS Test Result: PASS
Reel Number: AFT.JACK.
Worst Case Results
Parameter Specification Measured Margin Freg. [MHz]
RL [dB] 25.00 30.87 5.87 15.18
Atenuation [dB/100m)] 2.24 221 0.02 121
NEXT [dB] 35.78 45.19 9.40 92.88
PS NEXT [dB] 32.34 42.00 9.66 99.43
ELFEXT [dB] 62.15 79.41 17.25 1.21
PS ELFEXT [dB] 59.15 77.83 18.67 1.21
Input Impedance [ohm] 85.00 92.18 7.18 98.12
Prop Delay [ns/100m] 566.75 536.33 30.42 1.21
Delay Skew [ns/100m] 40.00 23.54 16.46 1.21
Return Loss Attenuation
45 0B 40— dB/100m
40 }
ol N TOA A )
ol il WA N Al o i |
W V4]
25 —
p / —— 20 //-/_,_,.
]
15 /4/
10 10 —
0 10 20 30 40 5 6 70 8 90 100" 0 10 20 30 40 5 6 70 8 90 100"
NEXT PS NEXT
. - N -
Mo A
701V 70
601~ ST A 60— M\"
50 M S Avf\ WY "'J\\I\ 50 -.“\\ Nr\/\’\/‘\ J\'/\’\'\/\’\\/\/J/\W 9%
0 ~— | VA “ N \—\_\/\
| S — [ ————
30 30
2 2
0 10 20 3 40 5 6 70 8 g0 100" 0 10 20 30 40 5 6 70 8 g0 100"
ELFEXT PS ELFEXT
g0 dB/100m g0 dB/100m
80 70 \
70 60—
60—~ 50 E T
ol I | —~———— ]
=l ] 0 S
40 — S— |
30 E— — 30 — |
20 20
1 1
0 10 20 30 40 5 6 70 8 90 100" 0 10 20 30 40 5 6 70 8 90 100"
Phase Delay Delay Skew
ns/100m 100
90
L 80
550
] 70
\ 60
—
50
40
30
20
10
0 10 20 3 40 5 6 70 8 g0 100" 0 10 20 30 40 50 60 70 80 90 100
Test System: AESA CORTAILLOD HF 9500 Pagel of12
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HES Cabling Systems

HCS Official Test Report
HCS Part Number: HS5E-00411
Cable Type: CAT5e FTP Horizontal

Date: 06.08.2006

Batch Number: 23006421-00
4x2x24# PVC

Return Loss Forward

dB

L LT

TR !

oy L L LA gl LD

s WL VLA N, T
/\ [N V U '\J )

20

15

1 MHz
0 50 100 150 200 250 300 350
| — Lower limit— Pair 1 - Blue

45 dB

40 ’ L I\'ﬁ‘l 1\

NI T A

o TN I Fde AA LT

s TP L L "
[~ i LA

20 7

15

1 MHz
0 50 100 150 200 250 300 350
— Lower limit— Pair 3 - Green
Return Loss Reverse

45— 4B

40 1

354 ) | ﬂh A \ 1A I

30 AL AT

s P TUR AL Y L
] v T w URRARIT

20 |

15

1 MHz
0 50 100 150 200 250 300 350
— Lower limit— Pair 1 - Blue

45 dB

40 L |

il | |

b 1 T S L

25 TPV Sl L o YR, Y
/\ \ V\' \//

20 T

15

1 MHz
0 50 100 150 200 250 300 350
— Lower limit— Pair 3 - Green
Pair Margin dB Value dB Freq. MHz
1 6.19 26.60 1.21
2 7.94 28.35 1.21
3 6.17 26.59 1.21
4 6.77 27.86 1.65
1REV 5.87 30.87 15.18
2 REV 6.73 27.15 1.21
3 REV 7.18 27.29 99.87
4 REV 6.75 27.56 79.35

Test System: AESA CORTAILLOD HF 9500

dB

MHz

0 50 100 150 200 250 300 350

| — Lower limit— Pair 2 - Orange

dB

45

2,

ol WAL [

35

30

=t

LR

25,

| L
L IVTIVENLY

20

~ R vavv)v

MHz

0 50 100 150 200 250 300 350

— Lower limit— Pair 4 - Brown |

dB

0 50 100 150 200 250 300 350

| — Lower limit— Pair 2 - Orange |

L |y M |

AT T I T
[

—
=
|
=]
P
—

T '

MHz

0 50 100 150 200 250 300 350

— Lower limit— Pair 4 - Brown

Page2 of12



I

I

R

HES Cabling Systems

|

HCS Official Test Report
HCS Part Number: HS5E-00411
Cable Type: CAT5e FTP Horizontal

4x2x24# PVC

Date: 06.08.2006
Batch Number: 23006421-00

Attenuation Forward

40 dB/100m
30 L]
20 /
MHz
0 50 100 150 200 250 350
|— Upper limit— Pair 1 - Blue
40 dB/100m
30
/
20 /
MHz
0 50 100 150 200 250 350
|— Upper limit— Pair 3 - Green
Attenuation Reverse
40 dB/100m
30
20 /
MHz
0 50 100 150 200 250 350
|— Upper limit— Pair 1 - Blue
40 dB/100m
30 P
2 =
MHz
0 50 100 150 200 250 350

|— Upper limit— Pair 3 - Green

Pair Margin dB/100m Value dB/100m Freq. MHz
0.04 2.19 1.21
0.02 2.21 1.21
0.05 2.18 1.21
0.06 2.18 1.21
0.03 2.20 1.21
0.04 2.19 1.21
0.05 2.18 1.21
0.08 2.16 1.21

Test System: AESA CORTAILLOD HF 9500

40—-dB/100m
30
20 /
10 //
MHz
0 50 100 150 300 350
| — Upper limit— Pair 2 - Orange
40 dB/100m
/
30
20 /
MHz
0 50 100 150 300 350
| — Upper limit— Pair 4 - Brown
40—-dB/100m
30
20 /
10 //
MHz
0 50 100 150 300 350
| — Upper limit— Pair 2 - Orange
40 dB/100m
/
30
20 P
MHz
0 50 100 150 300 350
| — Upper limit— Pair 4 - Brown
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HCS Official Test Report
HCS Part Number: HS5E-00411
Cable Type: CAT5e FTP Horizontal

Date: 06.08.2006

Batch Number: 23006421-00

4x2x24# PVC

70

60;

1!

50

v

l
-

40

N

30

80

150

|— Lower limit— Pair 1-2

70—

|

T

N

MHz

\ |
B N A R Lol
50 \ T ] VA VAV gV \/\
40
30
2 MHz
0 50 100 150 200 250 300 350
|— Lower limit— Pair 1-4
80
i anm n .
oLy A ) ,
T ) NN
o AR
w LAY
v VU
30
2 MHz
0 50 100 150 200 250 300 350
— Lower limit— Pair 2-4
Pair Margin dB Value dB Freq. MHz
1-2 12.14 48.74 81.97
1-3 10.92 49.97 56.21
1-4 13.19 48.64 97.68
2-3 10.54 48.87 62.76
2-4 12.36 53.98 37.88
3-4 9.40 45.19 92.88
1-2 REV [13.40 57.78 24.78
1-3REV [16.38 78.44 1.65
1-4 REV [15.95 59.58 27.84
2-3REV |13.34 48.64 99.87
2-4 REV |13.78 55.19 39.19
3-4 REV [10.58 46.74 87.64

Test System: AESA CORTAILLOD HF 9500

80 dB

70

\"\'" ! l

60;

\ b

50; A awi LA i

AN P

30

’ 0 50 100 150 200 250 300 350’\/IHZ
| — Lower limit— Pair 1-3

2ol

ot WML W.‘. .

RIS T HW il

M AR LA T

30

? 0 50 100 150 200 250 300 3“0’\/IHZ
| — Lower limit— Pair 2-3

g0 4B

[

70

||

60— |

I AN T N T

NN VTN b

30 W

2l MHz
0 50 100 150 200 250 300 350
— Lower limit— Pair 3-4 |
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HES Cabling Systems

HCS Part Number: HS5E-00411
Cable Type: CAT5e FTP Horizontal

Date: 06.08.2006

Batch Number: 23006421-00

4x2x24# PVC

NEXT Reverse

T |

LT WAV P R AT

I N A AR A M A L

40 \ vour J\er

30 V\/
|— Lower limit— Pair 1-2 |

8 de

I
70
60;

N | l I ,
MLMWAMUAn .

B Hr
'-\ Al VUV‘V

50 \ Y

40

30

2 MHz
0 50 100 150 200 250 300 350
|— Lower limit— Pair 1-4 |

80 dB

70_%% Il |

60+ UMVL/V WLV‘U vl. - W ] i L .

o\ WAL SN anl] ]

N | AR

40

30

2l MHz
0 50 100 150 200 250 300 350

— Lower limit— Pair 2-4

Pair Margin dB Value dB Freq. MHz
1-2 12.14 48.74 81.97
1-3 10.92 49.97 56.21
1-4 13.19 48.64 97.68
2-3 10.54 48.87 62.76
2-4 12.36 53.98 37.88
3-4 9.40 45.19 92.88
1-2 REV [13.40 57.78 24.78
1-3REV [16.38 78.44 1.65
1-4 REV [15.95 59.58 27.84
2-3REV [13.34 48.64 99.87
2-4 REV |13.78 55.19 39.19
3-4 REV [10.58 46.74 87.64

Test System: AESA CORTAILLOD HF 9500

N A LTS
| — Lower limit— Pair 1-3

g0y 0B

;:’%h\nl |

LU IR

IR LT 1 Y AT
ol 7 U VR, VJHMN/
| — Lower limit— Pair 2-3

L T i

GO_MMM.»' 11

o\ N WA LT ¥
AN LD
30 \

— Lower limit— Pair 3-4
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v HCS Official Test Report Date: 06.08.2006
h HCS Part Number: HS5E-00411 Batch Number: 23006421-00
HES (:atling S\qsmm: Cable Type: CAT5e FTP Horizontal 4x2x24# PVC

PS NEXT Forward

N - 08
70— 70
60— - 60—+

4

50 VJL\/‘ l 501\
. WAL b

40
N \/’ v Vv
30 30
2 MHz 2| MHz
0 50 100 150 200 250 300 350 0 50 100 150 200 250 300 350
— Lower limit— Pair 1 - Blue | | — Lower limit— Pair 2 - Orange
80 dB 80 dB
7044 70 ‘*u\).lk
60; 60; -

50 i W" [\V\/ " 50 \ VW P«Mnﬂwm Il
40 Wﬂ\ HIAY WVU\W VALY

My M
40 v A
v V{V./ (ARSI .
30 30
21 MHz 2 MHz
0 50 100 150 200 250 300 350 0 50 100 150 200 250 300 350
— Lower limit— Pair 3 - Green — Lower limit— Pair 4 - Brown |
PS NEXT Reverse
80 dB 80 dB

70 70
eo—mmﬁ l 60—
T Rt g d | oL

M RN
SN AN
40 \/u 40
~— \ ~—

30 30
2 MHz 2 MHz

0 50 100 150 200 250 300 350 0 50 100 150 200 250 300 350

| — Lower limit— Pair 1 - Blue | | — Lower limit— Pair 2 - Orange
80 dB 80 dB
70 70 \M

=

60 MA‘MMI s 60 .U\MA‘}!‘"LH oy
50 i i mh /\A T ) 50 i W LW\MA ﬁwf/uwvhv [P

b id
i AN ST S TV
0 AR TATAY PR 0 sl 1l and
W /\IJV / W \/\[ v v L Vv
\ \
30 v 30 v
2 MHz 2 MHz
0 50 100 150 200 250 300 350 0 50 100 150 200 250 300 350
— Lower limit— Pair 3 - Green | — Lower limit— Pair 4 - Brown |
Pair Margin dB Value dB Freq. MHz
1 12.14 48.29 55.34
2 12.62 47.69 65.38
3 9.66 42.00 99.43
4 10.88 43.33 97.68
1 REV 15.79 57.18 24.78
2 REV 13.97 52.44 38.75
3 REV 13.36 46.52 87.64
4 REV 13.15 46.31 87.64

Test System: AESA CORTAILLOD HF 9500 Page6 of12
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HCS Official Test Report
HCS Part Number: HS5E-00411
Cable Type: CAT5e FTP Horizontal

Date: 06.08.2006

Batch Number: 23006421-00

4x2x24# PVC

ELFEXT Forward

90 dB/100m
80
[ pwve 5
60—
501} J/,,NJ\L .
40 M P fon s /"'W\mv
30 ~.
20
1 MHz
0 50 100 150 200 250 300 350
|— Lower limit— Pair 1-2
90 dB/100m
80 j l
70
T St | 1
50 i \MMJW w‘,).\J'A\/)k' i
0 \ W M‘\/J‘
30
20
1 MHz
0 50 100 150 200 250 300 350
|— Lower limit— Pair 1-4
90 dB/100m
80
70
60—
501}
40 T~ mmm et
2 \ AN A AN M
20
1 MHz
0 50 100 150 200 250 300 350
|— Lower limit— Pair 2-4
Pair Margin dB/100m \Value dB/100m Freq. MHz
1-2 19.37 44.18 88.95
1-3 20.58 80.06 1.65
1-4 26.28 79.47 3.39
2-3 17.25 79.41 1.21
2-4 19.56 44.42 88.52
3-4 23.03 51.31 59.70
1-2 REV [19.91 44.94 86.77
1-3 REV [20.52 80.00 1.65
1-4 REV [25.64 85.11 1.65
2-3REV [17.69 70.88 3.39
2-4 REV ]19.99 45.06 86.33
3-4 REV [22.68 49.45 71.05

Test System: AESA CORTAILLOD HF 9500

90 dB/100m
80
70
60—
20 M A AAPN e d,
\ ~ AV
30
20
1 MHz
0 50 100 150 200 250 300 350
|— Lower limit— Pair 1-3
90 dB/100m
80
70
60—
sol. ,AVMMAM |
0 MM A
\
30
20
1 MHz
0 50 100 150 200 250 300 350
|— Lower limit— Pair 2-3
90 dB/100m
80 k
ol l |
N LY .n
N EART N i
- N A S
30 ~
20
1 MHz
0 50 100 150 200 250 300 350
|— Lower limit— Pair 3-4
Page7 of12
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HCS Official Test Report
HCS Part Number: HS5E-00411
Cable Type: CAT5e FTP Horizontal

Date: 06.08.2006

Batch Number: 23006421-00

4x2x24# PVC

ELFEXT Reverse

90,dB/100m
80 ﬂ"'n
70

A

S

60 i
el /

L
40 \ —\,\N - N
30
20
1 MHz
0 50 100 150 200 250 300 350
|— Lower limit— Pair 1-2 |
90 dB/100m
80 )
70 L '
g N e R 4
sl AN AN VLN
A o A VP
40 \ o
30
20
1 MHz
0 50 100 150 200 250 300 350
|— Lower limit— Pair 1-4
90 dB/100m
80
70
60—
5014
40 [ e A
RS PPV Ve
30 ~
20
1 MHz
0 50 100 150 200 250 300 350
|— Lower limit— Pair 2-4
Pair Margin dB/100m Value dB/100m Freq. MHz
1-2 19.37 44.18 88.95
1-3 20.58 80.06 1.65
1-4 26.28 79.47 3.39
2-3 17.25 79.41 1.21
2-4 19.56 44.42 88.52
3-4 23.03 51.31 59.70
1-2 REV [19.91 44.94 86.77
1-3 REV [20.52 80.00 1.65
1-4 REV [25.64 85.11 1.65
2-3REV [17.69 70.88 3.39
2-4 REV [19.99 45.06 86.33
3-4 REV [22.68 49.45 71.05

Test System: AESA CORTAILLOD HF 9500

90 dB/100m

80

70

60 \ o ]

50: a

" %% W]\/ el

30 ~

20

1 MHz
0 50 100 150 200 250 300 350
| — Lower limit— Pair 1-3

90 dB/100m

80

70

60— t

5014 W Y. P A\,NNMV

0 i Nt

30 ™~

20

1 MHz
0 50 100 150 200 250 300 350
|— Lower limit— Pair 2-3

90 dB/100m

80 1\

70 \ i

st Wy ,

5014 N\/\f/vJ WV‘/\J\/\)LA )

i A,

40 \‘/\/\ LA bl A

30 ~

20

1 MHz
0 50 100 150 200 250 300 350
|— Lower limit— Pair 3-4

Page8 of12
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HCS Official Test Report
HCS Part Number: HS5E-00411

Date: 06.08.2006
Batch Number: 23006421-00
HES Cabling Systems__CaPle Type: CATSe FTP Horizontal 4x2x24# PVC

PS ELFEXT Forward

80 dB/100m
|
60; \V\\'\“\_\
501
40 \ |,
30:
20
1 MHz
0 50 100 150 200 250 300 350
— Lower limit— Pair 1 - Blue
80 dB/100m
70
60
50—
0 \ v\"’\'\«-’v\N"’/\‘—‘\J\/
\ A
30 /\IV\WN
20
1 MHz
0 50 100 150 200 250 300 350
|— Lower limit— Pair 3 - Green
PS ELFEXT Reverse
80 dB/100m
7o
60; N
50:
40 \ bornn |
\ M«,/VW‘\WM
30
20
1 MHz
0 50 100 150 200 250 300 350
— Lower limit— Pair 1 - Blue
80 dB/100m
70
60
501:
40 \ WW
\ AV PYAS™Y
20
1 MHz
0 50 100 150 200 250 300 350
— Lower limit— Pair 3 - Green
Pair Margin Ohm Value Ohm Freq. MHz
1 21.34 43.16 88.95
1 REV 21.18 77.66 1.65
2 18.67 77.83 1.21
2 REV 19.02 41.10 86.33
3 18.75 77.91 1.21
3 REV 19.14 69.33 3.39
4 21.30 42.74 92.88
4 REV 21.29 45.06 71.05

Test System: AESA CORTAILLOD HF 9500

dB/100m

70

60;
503

30 \

20

0 50 100 150 200

300

MHz

350

| — Lower limit— Pair 2 - Orange

dB/100m

o

60

50—

30

40\ RN

20

0 50 100 150 200

250

300

35

| — Lower limit— Pair 4 - Brown

dB/100m

70

60;

50—

o\

30 \

20

0 50 100 150 200

250

300

MHz
0

MHz

350

| — Lower limit— Pair 2 - Orange

dB/100m

oL

60

50—:

40 \
30

20

0 50 100 150 200

250

300

MHz

350

— Lower limit— Pair 4 - Brown
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HCS Official Test Report
HCS Part Number: HS5E-00411
Cable Type: CAT5e FTP Horizontal

Date: 06.08.2006

Batch Number: 23006421-00

4x2x24# PVC

Input Impedance Forward

130 ohm

120

110 I )
100—her o AN Dyl MAnan/\N\ﬂ A lUA m\'\.

e N

80

7 MHz
0 50 100 150 200 250 300 350

— Upper limi=— Lower limit— Pair 1 - Blue |

130 ohm

120

110 Ny

100 N I | LAy
I v A

£

90 w H w
80 t
7 MHz
0 50 100 150 200 250 300 350
— Upper limik— Lower limit— Pair 3 - Green
Input Impedance Reverse
130 ohm
120 !I(
116
100D , mnﬁv vA/\ A /\!\MJM J\IK/\V/'\ /\V Ay
TR STV Y AT
90
80
7 MHz
0 50 100 150 200 250 300 350
— Upper limi=— Lower limit— Pair 1 - Blue
130 ohm
120

110 “U”
100—Ster ek 4 Ayl mfw\j\ r’\«N\‘\ A \ A/\[«) (\N
U\J U L

AT
i (VAR L
90
80
7 MHz
0 50 100 150 200 250 300 350
— Upper limik— Lower limit— Pair 3 - Green
Pair Margin Ohm Value Ohm Freq. MHz
1 9.30 94.30 97.68
2 8.54 93.54 89.39
3 7.72 92.72 91.13
4 7.88 92.88 99.87
1REV 7.18 92.18 98.12
2 REV 7.72 92.72 97.25
3 REV 10.67 95.67 64.94
4 REV 7.34 92.34 78.91

Test System: AESA CORTAILLOD HF 9500

ohm

130

120

110

100

90

80

7

MHz

0 50 100 150 200 250 300 350

— Upper limi&— Lower limit— Pair 2 - Orange

130 ohm
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I LT T

80

0 50 100 150 200 250

MHz
300 350

— Upper limi#— Lower limit— Pair 4 - Brown

130 ohm

120

110

90

80

7
0 50 100 150 200 250

MHz
300 350

— Upper limi&— Lower limit— Pair 2 - Orange

ohm

130

120

110

—
=
—

100—Pisdad A A AL

Al I MnAA
T WWINT AT vy
MW" VAL

90

N
WA

80

0 50 100 150 200 250

MHz
300 350

— Upper limi#— Lower limit— Pair 4 - Brown
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HCS Official Test Report
HCS Part Number: HS5E-00411
Cable Type: CAT5e FTP Horizontal

Date: 06.08.2006
Batch Number: 23006421-00

4x2x24# PVC

Fitted Impedance Forward

130 ohm

120

110

100

90

80

0 50 100 150 200 250

300

MHz
350

— Upper limi=— Lower limit— Pair 1 - Blue

130 ohm

120

110

100

90

80

0 50 100 150 200 250
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— Upper limik— Lower limit— Pair 3 - Green

Fitted Impedance Reverse

130 ohm

120

110

100+

90

80

0 50 100 150 200 250

300

MHz
350

— Upper limi=— Lower limit— Pair 1 - Blue

130 ohm

120

110

100
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80

0 50 100 150 200 250

300
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350

|— Upper limi#— Lower limit— Pair 3 - Green

Delay Skew Forward

ns/100m

Test System: AESA CORTAILLOD HF 9500

300
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350

— Upper limi&— Lower limit— Pair 2 - Orange
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110
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— Upper limi#— Lower limit— Pair 4 - Brown

130 ohm
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0 50 100 150 200 250 300
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350

— Upper limi&— Lower limit— Pair 2 - Orange

130 ohm
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350

| — Upper limi#— Lower limit— Pair 4 - Brown

Delay Skew Reverse

ns/100m
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HCS Official Test Report

HCS Part Number: H5E-00411

Cable Type: CAT5e FTP Horizontal 4x2x24# PVC

Date: 06.08.2006

Batch Number: 23006421-00

Attenuation [dB/100m] @ discrete frequencies

Freq. (Mhz) Pair 1

1.000 2.00
4.000 3.79
8.000 5.32
10.000 5.95
16.000 7.52
20.000 8.44
25.000 9.45
31.250 10.57
62.500 15.00
100.000 19.06

Pair 2
2.02

3.74
5.25
5.86
7.45
8.37
9.38
10.51
14.94
19.01

Propagation Delay [ns/100m]

Freq. (MHz) Pair 1

5.000 519.30

Pair 2
504.87

Volacity of Propagation [%]

Freq. (MHz) Pair 1
5.000 64.23

Pair 2
66.07

Pair 3
1.99

3.70
5.17
5.79
7.33
8.22
9.20
10.30
14.60
18.55

Pair 3
509.96

Pair 3
65.41

Test System: AESA CORTAILLOD HF 9500

Pair 4
2.00

3.65
511
571
7.25
8.13
9.11
10.21
14.48
18.39

Pair 4
497.55

Pair 4
67.04

Spec max
2.04

4.05
5.77
6.47
8.25
9.27
10.42
11.72
16.99
21.97

Upper limit
550.10

Specs Min.
59.66
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