|-| C l Connecting Hardware Test Report

Project No. Part No. Version Prepared By
20200803 3013ALKVASD6S A Kevin Wu

Scope:

To perform electrical transmission tests according to Category 6 Connecting Hardware Limit referenced from cabling standards.

Test Limits:
ANSI/TIA-568.2-D

Tests Performed:

Test Description Result Equipment Used

1. Near End Crosstalk - From Plug Pass 1. [Keysight 8753E Network Analyzer
2. Near End Crosstalk - From IDC Pass 2. |Keysight 8753ES Network Analyzer
3. Return Loss - From Plug Pass 3. |Keysight 5071C Network Analyzer
4. Return Loss - From IDC Pass

5. Far End Crosstalk Pass

6. Insertion Loss Pass

7. TCL - From Plug Pass

8. TCL - From IDC Pass

9. TCTL - From Plug Pass

10. TCTL - From IDC Pass

Conclusion:

The device under test (DUT) is randomly picked up from batch production with date code 2031

The product information can be found with this link: https://www.hci.com.tw/en/product/Cat-6A-Component-Level-90-STP-Toolless-Keystone-Jack-with-Shutter/Keystone_Jacks-LKVASD.html

The DUT complies with regulated Category 6 transmission requirement specified in ANSI/TIA-568.2-D standard.

The testing was performed at HCI laboratory, Taipei Taiwan.

Tested By: m 3rd Aug., 2020




ANSI/TIA-568.2-D Category 6

NEXT - From Plug End

RL - From Plug End

T2-36 Low TIA568.2.D 3678 Low TIA568.2.D 36-54 Lowest TIA568.2-D 36-54 Highest TIA-568.2.D Pair 12 TIA568.2.0 Pair 36 TIA568.2D
Worst point Freq. 7.00 MHz Worst point Freq. 249.00 MHz Worst point Freq. 249.00 MHz Worst point Freq. 3.00 MHz Worst point Freq.  50.00 MHz Worst point Freq.  50.00 MHz
9 [Margin 38 a8 | R [Margin 230 8 | 5 [Margin 5.47 dB Margin 242 dB Margin 742 dB Margin 891 dB
' v ;
N 11236 High TIA-568.2-D 2 [36-78High TIA-568.2-D 2 [36-54 central Low TIA-568.2-D 36-54 Central High TIA-568.2-D Pair 54 Pair 78 TIA568.2D
Worst point Freq. 100 MHz Worst point Freq. 250.00 MHz Worst point Freq. 3.00 MHz Worst point Freq. 3.00 MHz Worst point Freq.  50.00 MHz Worst point Freq. 250.00 MHz
Margin 5.68 dB Margin 7.89 dB | Margin 5.00 dB Margin 373 dB Margin 6.35 dB Margin 10.37_dB
(%]
7254 Low TIA-568.2-D 54-78 Low TIA-568.2.D 7278 Low TIA568.2.D 8 ANSI/TIA-568.2-D 6.35 dB
Worst point Freq. 400 MHz Worst point Freq. 6.00 MHz Worst point Freq. 15.00 MHz — OVERALL MARGIN : at Pair54
X [margin 679 a8 | R |Margin 373 8 | R |Margin 7.62 dB
n ~ ~ c
' v .
“‘_‘ 12-54 High TIA-568.2-D E 54.78 High TIA-568.2-D “‘_‘ 12-78 High TIA-568.2-D ANSI/TIA-568.2-D 150 dB 5 RL F IDC E d
- Worst point Freq. 8.00 MHz Worst point Freq. 9.00 MHz Worst point Freq. 8.00 MHz | QOVERALL MARGIN : at 12-54 High - rom n
Margin 1.50 dB Margin 4.02_dB Margin 4.09 dB [3) Pair 12 TIA-568.2.D Pair 36 TIA568.2D
é [a'4 Worst point Freq.  250.00 MHz Worst point Freq.  50.00 MHz
Margin 14.87 dB Margin 14.66_dB
=z NEXT - From IDC End
T2-36 Low TIA568.2.D 3678 Low TIA568.2.D 36-54 Lowest TIA568.2-0 36-54 Highest TIA-568.2.D Pair 54 Pair 78 TIA568.2D
Worst point Freq. 9.00 MHz Worst point Freq. 6.00 MHz Worst point Freq. 250.00 MHz Worst point Freq. 7.00 MHz Worst point Freq.  50.00 MHz Worst point Freq. 250.00 MHz
* Margin 1.14 dB ,Q Margin 3.96 dB E Margin 249 dB Margin 3.04 dB Margin 9.10 dB Margin 10.76 _dB
' v ;
“‘_‘ 12-36 High TIA-568.2-D g 36-78 High TIA-568.2-D g 36-54 Central Low TIA-568.2-D 36-54 Central High TIA-568.2-D ANSI/TIA-568.2-D .10 dB
Worst point Freq. 400 MHz Worst point Freq. 250.00 MHz Worst point Freq. 250.00 MHz Worst point Freq. 250.00 MHz OVERALL MARGIN : at Pair54
Margin 7.93 dB Margin 5.56 dB Margin 255 dB Margin 2.69 dB
T2-54 Low TIA568.2.0 54-78 Low TIA568.2.0 1278 Low TIA568.2.0
Worst point Freq. 250.00 MHz Worst point Freq. 250.00 MHz Worst point Freq. 21.00 MHz
< |Margi © i © i T
gin 312 dB Margin 1.72 a8 Margin 736 d8
o [ [ m Insertion Loss
“‘_‘ 12-54 High TIA-568.2-D E 54-78 High TIA-568.2-D “‘_‘ 12-78 High TIA-568.2-D ANSI/TIA-568.2-D 1.14 dB w Pair 12 TIA-568.2-D Pair 36 TIA-568.2-D
Worst point Freq. 22.00 MHz Worst point Freq. 9.00 MHz Worst point Freq. 500 MHz | OVERALL MARGIN : at 12-36Low S Worst point Freq.  24.00 MHz Worst point Freq.  24.00 MHz
Margin 5.94 dB Margin 4.30_dB Margin 4,99 dB Margin 0.08 d8 Margin 0.07_dB
c
o Pair 54 3 Pair 78 TIA-568.2D
i) Worst point Freq.  1.00 MHz Worst point Freq.  1.00 MHz
FEXT 5 Margin 0.08_dB Margin 0.07_dB
1236 TIA568.20 3612 TIA568.20 5417 TIA568.20 TIA568.20 2 ANSI/TIA-568.2-D  0.07 dB
Worst point Freq. 3.00 MHz Worst point Freq. 1.00 MHz Worst point Freq. 3.00 200 MHz = OVERALL MARGIN :  at Pair78
Margin 18.89  dB Margin 1551 dB Margin 4.30 1531 dp
12-54 TIA-568.2-D 36-54 TIA-568.2-D 54-36 TIA-568.2-D TIA-568.2-D
= Worst point Freq. 3.00 MHz Worst point Freq. 239.00  MHz Worst point Freq. 245.00 213.00  MHz
ﬁ Margin 4.28 a8 Margin 7.69 dB Margin 7.78 13.06  dB
TS 12-78 TIA-568.2-D 36-78 TIA-568.2-D 54-78 TIA-568.2-D TIA-568.2-D
Worst point Freq. K MHz Worst point Freq. 4.00 MHz Worst point Freq. 3.00 MHz
Margin 1671 B Margin 1120 dB Margin 13.28 1448 dB
ANSI/TIA-568.2-D .5 4
OVERALL MARGIN :  at 1254
Pair 12 TIA568.20 Pair 36 TIA-568.20 Pair 54 TIA568.2-D Pair 78 TIA568.2.0
Worst point Freq. 14200 MHz Worst point Freq. 215.00 Mz Worst point Freq. 16500 MHz Worst point Freq. 12700 MHz
Margin 1752 dB Margin 2647 d8 Margin 9.68 dB Margin 13.85  dB
ANSI/TIA-568.2-D 95 B
g ANSITIA-568.2-D | ANSUTIA-568.2-D | ANSUTIA-5682-D | ANSITIA-568.2-D| ANSUTIA-5682-D | ANSUTIA-5682-D | ANSITIA-568.2-D,
_I OVERALL MARGIN :  at  Pair54
NEXT 36-54 NEXT
(U] Highest & Lowest (dB)| The Other Pairs (dB) RL (dB) FEXT (dB) L (dB) TCL (dB) TCTL (dB)
— Freq. (MHz) | Umit___ win Umit__ Min_ | Umit__ win_| Umt__ win Limit Max Limit Min_ | Lmit___Min
TCL - Reverse e
Pair 12 TIA568.20 Pair 36 TIA568.20 Pair 54 TIA568.2-D Pair 78 TIA568.2.0 700 | TBS0 | TR00 | 7940 | 3000 | 4032 | TR0 | 733 |00 ] 00 4000 | B | 4000 | 7219
Worst point Freq. 27.00  MHz Worst point Freq. 250.00  MHz Worst point Freq. 24400 MHz Worst point Freq. 250.00  MHz
Vargin TR o Vorgin 205 b Vorgin PP argin 766 b 4 7500 | 8106 | 7500 | 7790 | 3000 | 4024 | 7206 | 7534 | 010 | o000 4000 | 6620 | 4000 | 6292
ANSI/TIA-568.2-D 1015 g 8 7aaa | 7708 | 7500 | 7650 [ %000 | 4013 | 6504 | 7051 | o010 | oo | 4000 | 610 | 4000 | s788
OVERALL MARGIN :  at Pair54 10 7250 | 7795 | 7400 | 7685 | 3000 | 4002 | 6310 | 6830 | 010 | o001 4000 | 6152 | 4000 | s601
16 6842 | 7403 69.92 | 7205 | 3000 39.70 | 59.02 | 6395 0.10 0.01 40,00 57.42 | 4000 | 5185
TCTL F d 20 6648 | 7243 67.98 | 70.16 | 3000 3946 | 57.08 | 61.92 0.10 0.01 40,00 5431 | 4000 | 5005
Pair 12 TIA568.20 Pair 36 TIA568.20 Pair 54 TIA-568.2-D Pair 78 TIA568.2.0 B G454 | TOGS | 604 | 6928 | 3000 | 3012 | 814 | 605 | 010 ] 00 4000 | =168 | 4000 | w809
Worst point Freq. 25000  MHz Worst point Freq. 4300 MHz Worst point Freq. 3200 MHz Worst point Freq. 24400 MHz
Margin 20.75 @ Margin 771 & Margin 16.23 & Margin 11.82 & 31.25 6240 | 6865 6390 | 6617 | 3000 | 3862 | 5300 | 58.14 011 001 37.90 4884 | 37.90 | 4592
ANSUTIA-568.2-D 771 a5 625 | sesi| 620 | sso1 | o2t | 2801 | sa03 |4z | s23s [ o1 | ooz | son | 41ss | aor | e
— OVERALL MARGIN @ at  Pair36 100 s250 | s899 | 5400 | Se40 | 2400 | sie | 4310 | 4826 | 020 | ooz | 2800 | 379 | 2800 | 3650
(@] 200 4648 | s030 | ares | szt | 198 | 2e71 | 378 | 4211 | o028 | oos | 2198 | sues | 2198 | 086
= TCTL - Reverse 0
Pair 12 TIA568.20 Pair 36 TIA568.20 Pair 54 TIA568.2.D Pair 78 TIA568.2.0 5 4| 4703 | 608 | 4776 | 1004 | 2480 | S84 | o | 0% ] 007 2000 | a7 | 2004 | 285
Worst point Freq. 15400 MHz Worst point Freq. 50.00  MHz Worst point Freq. 22000 MHz Worst point Freq. 217.00  MHz
Margin 2395 B Margin 7.85 dB Margin 894  dB Margin 252 dB
ANSI/TIA-568.2-D 735 a8
OVERALL MARGIN :  at Pair36
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Re-embedded 36-54 Lowest
Re-embedded 36-78 36-54 Highest
1 10 100 Frequency in MHz 1000 1 10 100 Frequency in MHz 1000
12-36 Low TIA 36-78 Low TIA 36-54 Lowest TIA 36-54 Highest TIA
\Worst point Freq. 7.00 MHz Worst point Freq. 249.00 MHz Worst point Freq. 249.00 MHz Worst point Freq. 3.00 MHz
\Worst point Value 78.18 dB Worst point Value 48.38 dB Worst point Value 50.05 dB Worst point Value 77.42 dB
\Worst point Limit 75.00 dB Worst point Limit 46.08 dB Worst point Limit 44.58 dB Worst point Limit 75.00 dB
©  [Margin 318 dB QO |margin 230 dB <t [margin 5.47 dB Margin 2.42 dB
@ ~ w0
- 12-36 High TIA o™ 36-78 High TIA o™ 36-54 Central Low TIA 36-54 Central High TIA
Worst point Freq. 1.00 MHz Worst point Freq. 250.00 MHz Worst point Freq. 3.00 MHz Worst point Freq. 3.00 MHz
Worst point Value 80.68 dB Worst point Value 5393 dB Worst point Value 80.00 dB Worst point Value 78.73 dB
Worst point Limit 75.00 dB Worst point Limit 46.04 dB Worst point Limit 75.00 dB Worst point Limit 75.00 dB
|Margin 568 dB |Margin 7.89 _dB |Margin 5.00 dB Margin 3.73 dB
12-54 Low TIA T54-78 Low TIA 12-78 Low TIA
\Worst point Freq. 4.00  MHz Worst point Freq. 6.00 MHz Worst point Freq. 15.00 MHz
\Worst point Value 8179 dB Worst point Value 78.73 dB Worst point Value 78.10 dB
\Worst point Limit 75.00 dB \Worst point Limit 75.00 dB Worst point Limit 70.48 dB
?) Margin 679 dB 'G\D Margin 373 dB '02 Margin 762 dB
- - - Forward NEXT
- 12-54 High TIA [Te} 54-78 High TIA - 12-78 High TIA
Worst point Frea. 8.00 MHz Worst point Freq. 9.00 MHz Worst point Freq. 8.00 MHz
Worst point Value 76.50 dB Worst point Value 7893 dB Worst point Value 79.09 dB
\Worst point Limit 7500 dB \Worst point Limit 7492 dB Worst point Limit 7500 dB
|Margin 150 dB |Margin 402 _dB |Margin 409 dB

The Jack Passes TIA-568.2-D Specified Limit

OVERALL MARGIN: 150 dB at

12-54 High
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Mated Plug + Jack Return Loss Forwal

Frequency in MHz

techisng T Forward Return Loss
‘Worst point Limit ‘Worst point Limit X

Margin Margin

Worst point Freq. Worst point Freq.
Worst point Value Worst point Value
Worst point Limit Worst point Limit

Margin Margin ¢ The Jack Passes TIA-568.2-D Specified Limit OVERALL MARGIN : 6.35 dB at Pair 54
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Re-embedded 12-54 Re-embedded 54-78 Re-embedded 36-54 Central
1 10 100 Frequency in MHz 1000 1 10 100 Frequency in MHz 1000 1 10 100 Frequency in MHz 1000
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Re-embedded 36-54 Lowest
Re-embedded 12-36 _Re-embedded 36-78 36-54 Highest
1 10 100 Frequency in MHz 1000 1 10 100 Frequency in MHz 1000 1 10 100 Frequency in MHz 1000
100
12-36 Low TIA 36-78 Low TIA 36-54 Lowest TIA 36-54 Highest TIA
90 Worst point Freq. 9.00 MHz Worst point Freq. 6.00 MHz Worst point Freq. 250.00 MHz Worst point Freq. 7.00 MHz
Worst point Value 76.06 dB Worst point Value 78.96 dB Worst point Value 47.03 dB Worst point Value 78.04 dB
Worst point Limit 7492 dB Worst point Limit 75.00 dB Worst point Limit 44.54 dB Worst point Limit 75.00 dB
80 8 Margin 114 dB '03 Margin 396 dB 5) Margin 2.49 dB Margin 304 dB
v ! )
- 12-36 High TIA o™ 36-78 High TIA o™ 36-54 Central Low TIA 36-54 Central High TIA
70 Worst point Freq. 4.00  MHz Worst point Freq. 250.00 MHz Worst point Freq. 250.00 MHz Worst point Freq. 250.00 MHz
Worst point Value 8293 dB Worst point Value 51.61 dB Worst point Value 48.59 dB Worst point Value 48.74 dB
Worst point Limit 75.00 dB Worst point Limit 46.04 dB Worst point Limit 46.04 dB Worst point Limit 46.04 dB
|Margin 793 dB |Margin 5.56__dB |Margin 2.55 dB Margin 2.69 dB
60
12-54 Low TIA T54-78 Low TIA 12-78 Low TIA
Worst point Freq. 250.00 MHz Worst point Freq. 250.00 MHz Worst point Freq. 21.00 MHz
50 Worst point Value 49.16 dB Worst point Value 47.76  dB Worst point Value 7492 dB
< Worst point Limit 46.04 dB © Worst point Limit 46.04 dB © Worst point Limit 67.56 dB
Margin 312 dB Margin 172 dB Margin 736 dB
40 -Re-embedded 12-78 e} ~ ~ R r NEXT
& < & everse
- 12-54 High TIA n 54-78 High TIA - 12-78 High TIA
Worst point Freq. 22.00 MHz Worst point Freq. 9.00 MHz Worst point Freq. 5.00 MHz
30 Worst point Value 73.09 dB Worst point Value 79.21 dB Worst point Value 79.99 dB
\Worst point Limit 67.15 dB \Worst point Limit 7492 dB Worst point Limit 75.00 dB
|Margin 594 dB |Margin 430 dB |Margin 499 dB
20

1 10 100 £requency in MHz 1000 The Jack Passes TIA-568.2-D Specified Limit Overall Margin: 1.14 dB at 12-36 Low
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Mated Plug + Jack Return Loss Reverse

100 Frequency in MHz

WortpontVae Wostpomtvae a4 Reverse Return Loss
Worst point Limit Worst point Limit .
Margin Margin

Worst point Freq. Worst point Freq.
Worst point Value Worst point Value
Worst point Limit Worst point Limit

Margin Margin ¢ The Jack Passes TIA-568.2-D Specified Limit OVERALL MARGIN : 9.10 dB at Pair 54
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FEXT 36

‘ ——TIA-568-C.2 FEXT Limit — 36-12 ——36-54 ——36-78

Frequency in MHz 1000

100

90

80

70

60

Magnitude in dB
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M FEXT 78

10 100
[ —TIA-568-C.2 FEXT Limit -~ 78-12 —78-36 — 7854

Frequency in MHz 1000

Margin | Worst Point Freq. | Worst Point value | Worst Point Limit
18.89 (dB) 3 (MH2) 92.44 (dB) 73.56 (dB)
4.28 (dB) 3 (MH2) 77.84 (dB) 73.56 (dB)
16.71 (dB) 1 (MH2) 91.71 (dB) 75.00 (dB)
15.51 (dB) 1 (MHz) 90.51 (dB) 75.00 (dB)
7.69 (dB) 239 (MHz) 43.23 (dB) 35.53 (dB)
11.20 (dB) 4 (MH2) 82.26 (dB) 71.06 (dB)
4.30 (dB) 3 (MHz) 77.86 (dB) 73.56 (dB)
7.78 (dB) 245 (MHz) 43.10 (dB) 35.32 (dB)
13.28 (dB) 3 (MHz) 86.84 (dB) 73.56 (dB)
15.31 (dB) 2 (MH2) 90.31 (dB) 75.00 (dB)
13.06 (dB) 213 (MHz) 4959 (dB) 36.53 (dB)
14.48 (dB) 3 (MHz) 88.04 (dB) 73.56 (dB)

The Jack Passes TIA-568.2-D Specified Limit OVERALL MARGIN: 4.28 dB
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1000
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FEXT

at  12-54



Magnitude in dB

e=T|A-568.2-D IL Limit

Frequency in MHz

Insertion Loss

Margin Worst Point Freq. ~ Worst Point Value ~ Worst Point Limit The Jack Passes TIA-568.2-D Specified Limit

0.08 (dB) 24 (MHz) 0.02 (dB) 0.10 (dB)
0.07 (dB) 24 (MHz) 0.03 (dB) 0.10 (dB)
0.08 (dB) 1 (MHz) 0.02 (dB) 0.10 (dB)
0.07 (dB) 1 (MHz) 0.03 (dB) 0.10 (dB)

Overall Margin : 0.07 (dB)

At Pair: 78




Magnitude in dB
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|TCL Forward - TIA-568.2-D
1 10 100
‘ =——TCL Limit (dB) -~ Forward-12 ——Forward-36 ——Forward-54 ——Forward-78

Margin
17.52 (dB)
26.47 (dB)

9.68 (dB)
13.85 (dB)

Worst Point Freq.

142 (MHz)
215 (MHz)
165 (MHz)
127 (MHz)

Worst Point Value

42.47 (dB)
47.82 (dB)
33.33 (dB)
39.78 (dB)

24.95 (dB)
21.35 (dB)
23.65 (dB)
25.92 (dB)
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‘TCL Reverse - TIA-568.2-D

1

10

100

[ —TCL Limit(dB) — Forward-12 —— Forward-36 —— Forward-54 —— Forward-78 |

Margin Worst Point Freq. Worst Point Value Worst Point Limit
17.33 (dB) 27 (MHz) 56.70 (dB) 39.37 (dB)
12.05 (dB) 250 (MHz) 32.09 (dB) 20.04 (dB)
10.13 (dB) 244 (MHz) 30.38 (dB) 20.25 (dB)
17.66 (dB) 250 (MHz) 37.70 (dB) 20.04 (dB)
Forward TCL MARGIN: 9.68 dB
TIA-568.2-D

Reverse TCL MARGIN : 10.13 dB

The Jack Passes ANSI/TIA-568.2-D Specified Limit

Frequency in MHz

at

at

1000

Pair 54

Pair 54



Magnitude in dB

80

70

60

50

40

30

20

10

TCTL Forward - TIA-568.2-D

1 10

100

Margin Worst Point Freq. Worst Point Value
20.75 (dB) 250 (MHz) 40.79 (dB)
7.71 (dB) 43 (MHz) 43.04 (dB)
16.23 (dB) 32 (MHz) 54.12 (dB)
11.82 (dB) 244 (MHz) 32.07 (dB)

Worst Point Limit

20.04 (dB)
35.33 (dB)
37.90 (dB)
20.25 (dB)

Erequency in MHz
‘ =——=TCTL Limit (dB) -~ Forward-12 ——Forward-36 ——Forward-54 ——Forward-78 ‘
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TCTL Reverse - TIA-568.2-D

1 10

100

[ —TCTL Limit 4B) — Forward-12 —— Forward-36 —— Forward-54 —— Forward-78 |
Margin Worst Point Freq. Worst Point Value Worst Point Limit
23.95 (dB) 154 (MHz) 48.20 (dB) 24.25 (dB)
7.85 (dB) 50 (MHz) 41.87 (dB) 34.02 (dB)
8.94 (dB) 220 (MHz) 30.09 (dB) 21.15 (dB)
2252 (dB) 217 (MHz) 43.79 (dB) 21.27 (dB)

Forward TCTL MARGIN: 7.71

TIA-568.2-D

Reverse TCTL MARGIN :  7.85

The Jack Passes ANSI/TIA-568.2-D Specified Limit

Frequency in MHz
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dB
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1000

Pair 36
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