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1. OBJETIVO

Apresentar os resultados dos ensaios, realizados no Cabo de transmissao de dados Cabo UTP — sem
blindagem — categoria 6 — condutor multifilar (flexivel) — para uso interno — par trangado de 100 ohms
(capacidade de 4 pares), de fabricagdo Microcenter Teleinformatica Comercio e Representagoes Ltda,
segundo o documento normativo ANSI TIA/EIA-568-B.2 - Commercial Building Telecommunications
Cabling Standard - Part 2: Balanced Twisted-Pair Cabling Components.

2. INFORMAGOES GERAIS

2.1. Dados do Fabricante

Nome do Fabricante: YFC-Bon Eagle Electric Co., Ltd.

Endereco: No. 12-9, 130 Lane — Chung Shan E Road, Sec.2 - Hsinwu, Taoyuam,
Taiwan, R.O.C

CEP: N.A.

Contato: Eduardo Corigliano

Telefone: +55 11 5606.8000

2.2. Dados do Solicitante

Nome do Solicitante: UL do Brasil Certificagées.

Endereco: Rua Fidéncio Ramos, 195 — 2° andar — Vila Olimpia - Sdo Paulo — S.P
CEP: 04551.010

Contato: Jodo Abel

Telefone: +55 11 3049-8791

2.3. Dados do OCD

Nome do OCD: UL do Brasil Certificagoes.

Endereco: Rua Fidéncio Ramos, 195 — 2° andar — Vila Olimpia - Sdo Paulo — S.P
CEP: 04551.010

Contato: Jodo Abel

Telefone: +55 11 3049-8791

2.4. Local dos Testes

Nome do Laboratdrio: Laboratério de Ensaios de Certificagao - FITLAB
Fundagao para Inovagdes Tecnoldgicas - FITec

Contato: Alexandre Apolinério Garcia

Telefone: +55 19 2137-6943

2.5. Dados Comerciais
Ndamero do Contrato: LPC 10053-01
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3. DADOS DA AMOSTRA

3.1. Descricao

Cabo UTP — sem blindagem — categoria 6 — condutor multifilar (flexivel) — para uso interno — par trangado
de 100 ohms (capacidade de 4 pares).

Produto pertencente a Familia 20, segundo a Tabela 6 — Pagina 118/277, dos Procedimentos de Ensaios
Aplicaveis a Certificagdo de Produtos para Telecomunicagbes de Categoria | — Atualizagdo de
06/07/2010.

3.2. ldentificacao

Tabela 1 — Identificacao das Amostras

Informacées das Amostras Amostra 1
Cdédigo da Amostra AMO-10046-V01
Modelo MAXI UTP CAT 5e Condutor Multifilar 24 AWGx4 pares
Numero de Série Né&o se aplica
Versao SW Nao se aplica
Data do Recebimento 15/07/2010
~ Gravagao no cabo:
Outras Informacoes Vide item 3.3.

3.3. Fotos

Foto 1: 10046-V01-01-R01_MICROCENTER_LAN_CAT5e_FLEX_GRAVAGCAO
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4. CONDICOES AMBIENTAIS

Tabela 2 — Temperatura (2C)

Temperatura Minima 20,9
Temperatura Maxima 21,2

5. INSTRUMENTOS UTILIZADOS

Tabela 3 — Instrumentos Utilizados

Nome do Instrumento Ne de série Validade da
Calibracao

Network Analyzer HP8753ES T029 02/12

Mini data logger 175-H2 20001854/207 08/10

6. SW UTILIZADOS
Tabela 4 — Produtos/Ferramentas SW Utilizados
Caodigo do Item SW Nome do SW Versao Fornecedor
SWO01 A1 —LAN V1.0 R23.01.2006 Josaphat Engenharia
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7. ENSAIOS REALIZADOS

Tabela 5 — Ensaios Realizados

FiTec

Inovagdes Tecnoldgicas

Documento Normativo: ANSI TIA/EIA-568-B.2 2001 - Commercial Building Telecommunications Cabling Standard - Part 2: Balanced Twisted-Pair Cabling
Components
Instrucao de Testes: ITT-06001-03-CABOS_LAN-UTP-STP-CAT-3-5e-6
Item da . . o, .
Norma Ensaio Método Requisito Resultado Obtido
Pi
Para todas as freqiéncias de 1MHz a 100MHz, for caso
a perda de retorno (return loss), para um nti P Freq. | Especificado Perda de
453 Perda de ASTM comprimento de 100m, medido nos dois Sgerat‘;caigéc:)a ra (MHc;) P (dIBI) Retorno
" retorno D4566 sentidos do cabo, deve satisfazer os valores (dB)
determinados utilizando as equagdes Crescente 14 20.7 204
especificadas na tabela “16” do documento : : :
normativo TIA/EIA-568-B.2. Decrescente 1,4 20,7 22,5
Para todas as freqiiéncias de 0,772MHz a Pior caso
100MHz, a perda NEXT (Near-end crosstalk . —
“NEXT"” loss), para um comprimento de 100m ou Sentidoda | Freq. | Especificado
ASTM . ; . . = NEXT (dB)
4.3.4.8 NEXT Dasgs | Maior, medido nos dois sentidos do cabo, deve gravacao | (MHz) (dB)
satisfa_zer os valores determinados. utilizando a Crescente 76,2 37.1 46.0
equagao “6” do documento normativo TIA/EIA-
568-B.2. Decrescente | 85,1 36,3 43,3
Para todas as freqiéncias de 0,772MHz a -
100MHz, a perda PSNEXT (power sum near- Pior caso
end crosstalk “PSNEXT” loss), para um Sentido da p Freq. | Especificado | PSNEXT
4.3.4.9 PSNEXT ASTM comprimento de 100m ou maior, medido nos gravacao ar (MHz) (dB) (dB)
D4566 dois sentidos do cabo, deve satisfazer os
valores determinados utilizando a equagéo “8” Crescente 76,1 34,1 45,1
do documento normativo TIA/EIA-568-B.2. Decrescente 85,1 33,3 43,1
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ltem da . . . .
Norma Ensaio Método Requisito Resultado Obtido
Para todas as freqiiéncias de 1MHz a 100MHz, o Pior caso
atraso de propagacao (propagation delay) deve . . - Atraso de
4.3.4.12 Atraso de ng 6'3\23 satisfazer os valores determinados utilizando a par | Frequencia | Especificado propagacio
propagacao equagéo “12” do documento normativo TIA/EIA- (MHz) (ns/100m) (ns/100m)
568-B.2.
1 180,0 537,5 4857

OBS.: A incerteza expandida relatada é baseada em uma incerteza padronizada combinada, multiplicada por um fator de abrangéncia k fornecendo
um nivel de confian¢a de aproximadamente 95%.
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7.1. Outras Informacoes

7.1.1. Para os ensaios elétricos e de transmissao, foi utilizado um comprimento de 100 metros da
amostra, que permaneceu climatizada 24 horas antes e durante o ensaio na temperatura de 20
3°C.

7.1.2. Foram utilizados 801 pontos de leitura para a varredura de cada medida.

8. DOCUMENTOS ASSOCIADOS
8.1. Documentos de Referéncia

[1]1 ANSI TIA/EIA-568-B.2 - Commercial Building Telecommunications Cabling Standard - Part 2:
Balanced Twisted-Pair Cabling Components;

9. LISTADE COLABORADORES

Tabela 6 — Lista de colaboradores

Nome Empresa Fone E-mail
José Henrique D. Gongora Versus +55 (19) 2137-6816 | jgongora@fitec.org.br
10. ANEXOS

Relatérios emitidos pelo equipamento automatico de teste SISTEMA A1.

[AMO-10046-V01][20GRAUS_C].pdf
[AMO-10046-V01][20GRAUS_D].pdf
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LR OV LT b SAT LAN
CABECALHO
Caodigo AMO-10046-V01 Comprimento 100.0m
Ensaio 20GRAUS_C Temperatura 210C
Produto Cabo Lan CAT5e 4P Flexivel Data 23/07/2010
Técnico JGONGORA Hora 13:56
Observacao SENTIDO CRESCENTE GRAVACAO
Categoria CAT5e_FLEX Certificagao SIM

LISTA DE TESTE
RETURN LOSS
NEXT
PSNEXT

JOSAPHAT - Engenharia de Telecomunicacoes VERSAO: V1.0 R23.01.2006 Pagina 1/7
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SATLAN

PIOR CASO

Média: NaN / Min.: 0.00 / Max.: 0.00 / Desvio Padrdo: 0.00
Marg. Min.: 0.0 / Espec.: 0.0 / Pior Caso: 0.0 / Freq.: 0.0 MHz
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Marg. Min.: 0.0 / Espec.: 0.0 / Pior Caso: 0.0 / Freq.: 0.0 MHz Marg. Min.: 0.0 / Espec.: 0.0 / Pior Caso: 0.0 / Freq.: 0.0 MHz
DELAY SKEW LCL LCTL
45.0— 5735 =573
40.0 -60.0 -60.0
E 300 -65.0 -65.0
g = _
= =, -70.0 = -70.0
L 20.0
-75.0 -75.0
8.8=! T -79.4- T -79.4— T
M 10M 100M M 10M 150M M 10M 150M
Freqiiéncia [Hz] Freqiiéncia [Hz] Freqiiéncia [Hz]
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FiTec

R I

SATLAN

MEDIAS

INSERTION LOSS RETURN LOSS SRL
22.0— -19.0=f = 10.0—
— ot
250 //’-i' E—— ] 8.0
10.0 30,0 \V\/ 6.0
o B 350 \ W B 40
-40.0 \M‘\‘m A N ¥ 2.0
\
1.9— I -45.9=! L T 0.0 1
M 10M 100M iM 10M 100M iM 10M 150M
Fregiiéncia [Hz] Freqgiiéncia [Hz] Fregiiéncia [Hz]
20 FIT 20 NEXT
115.0— 10.0— 358 T
100 8.0 _//’ ey
T
- 6.0 -60.0
'E 100.0 = ymy e MJ’V [
5 £ 40 el A 2k
- © 80.0 Y
90.0 2.0 O
//-—_
85.0—! T 0.0—! i -91.3-I= T
M 10M 100M  250M M 10M 150M 772k 10M 100M
Freqiiéncia [Hz] Freqgiiéncia [Hz] Freqiiéncia [Hz]
PSNEXT FEXT PSFEXT
-32.3—| B 62,3 -52.6—|
-40.0 BN
"1 A g0 -60.0
-50.0 y
|+ bf’V“' MY
g -60.0 — Py T 500 g -65.0
- ul r-\/\/\r‘ = ’ -
-70.0 P -70.0
-79.4 — | -90.9= | -75.5= |
772k 10M 100M M 10M 100M iM 10M 100M
Fregiiéncia [Hz] Fregiiéncia [Hz] Fregliéncia [Hz]
ELFEXT PSELFEXT ACR
-24.6— -21.6— 18.8—
-30.0
-40.0 0.0
g £ 0o 20.0
2 -60.0 g -50.0 =
ke & he
= = -60.0 -40.0
-80.0
-89.0— -73.6— -63.3— T
1M 10M 91M 1M 10M 91iM 1M 10M 152M
Freqiiéncia [Hz] Freqiiéncia [Hz] Fregiiéncia [Hz]
PSACR PROPAGATION DELAY voP
23.4=] 570.0— 79903.2—
50000.0
0.0 = 5400 0.0
g 200 % 520.0 ¥ .50000.0
-40.0 = 5000 -100000.0
-60.3— i 474.4— i -149691.8— i
iM 10M 152M M 10M 109M iM 10M 150M
Freqiiéncia [Hz] Freqiiéncia [Hz] Fregiiéncia [Hz]
DELAY SKEW LCL LCTL
45.0— 5735 =573
40.0 -60.0 -60.0
E 300 -65.0 -65.0
g g _
3 3 700 5 700
L 20.0
-75.0 -75.0
8.8=! T -79.4— T -79.4— T
M 10M 100M M 10M 150M M 10M 150M
Freqiiéncia [Hz] Freqiiéncia [Hz] Freqiiéncia [Hz]
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FiTec

R I

SAT

LAN

RETURN LOSS

Média: -35.3 / Min.: -49.02 / Max.: -22.48 / Desvio Padrdo: 4.70 Média: -33.7 / Min.: -44.69 / Max.: -22.45 / Desvio Padrdo: 4.77
Marg. Min.: 2.0 / Espec.: -20.5 / Pior Caso: -22.5 / Freq.: 1.2 MHz Marg. Min.: 2.0 / Espec.: -20.5 / Pior Caso: -22.4 / Freq.: 1.2 MHz
PAR # 1 PAR # 2
-19.0- -19.0 =

L ”
A \\\\ " -22.5_"{@ ~— >
T~ T
-25.0 = ™~~~
/ -25.0
-27.5
-30.0 Vi
\/\/ (M -30.0
% 350 U g -32.5
(\ -35.0 i
-40.0 i | 375 LI
"\h “\ -40.0 T
-45.0
I 4.5
-49.0- i -44.7- i
M 10M 100M M 10M 100M
Frequéncia [Hz] Frequiéncia [Hz]

Média: -34.2 / Min.: -50.95 / Max.: -22.65 / Desvio Padrdo: 6.77 Média: -32.5 / Min.: -45.23 / Max.: -22.35 / Desvio Padrdo: 5.00
Marg. Min.: 2.1 / Espec.: -20.7 / Pior Caso: -22.8 / Freq.: 1.4 MHz Marg. Min.: 1.7 / Espec.: -20.7 / Pior Caso: -22.4 / Freq.: 1.4 MHz
PAR # 3 PAR # 4
-19.0- = -19.0 g

L~
~ -1 = -
/4\- ~—l - I -22.5 -
-25.0 o /‘K T
/ M ]J , -25.0 / \
- -27.5
30.0 v ' | ]
\ \ Byl L DY LY
= -35.0 o 325 S
5 \j\/ 5 U \ ['
\ . h -35.0
-40.0 \ U \{ \
V\'\M\( \ \l -37.5 ] ¥
-45.0 i -40.0
-42.5
-51.0- i -45.2= i
iM 10M 100M iM 10M 100M
Frequéncia [Hz] Frequiéncia [Hz]
FREQ. | 1 | 2 3 4 MIN MAX. | MEDIA |
1.00 27.87 27.99 28.57 30.34 27.87 30.34 28.81
4.00 29.28 29.47 30.75 32.19 29.28 32.19 30.58
8.00 33.61 37.00 38.16 33.46 33.46 38.16 36.04
10.00 34.65 34.42 37.29 33.59 33.59 37.29 35.23
16.00 40.08 35.66 46.57 37.91 35.66 46.57 42.14
20.00 47.64 41.55 36.02 34.95 34.95 47.64 42.99
25.00 41.08 32.88 45.80 32.23 32.23 45.80 41.34
31.25 36.85 38.12 43.46 30.87 30.87 43.46 39.39
62.50 32.98 24.75 36.24 31.73 24.75 36.24 33.00
100.00 34.66 23.71 25.69 24.01 23.71 34.66 29.76
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FiTec

R P S AT L AN
Média: -63.6 / Min.: -92.95 / Max.: -54.09 / Desvio Padrdo: 7.04 Média: -60.8 / Min.: -82.80 / Max.: -48.34 / Desvio Padrdo: 8.15
Marg. Min.: 13.5 / Espec.: -55.3 / Pior Caso: -68.8 / Freq.: 4.6 MHz Marg. Min.: 9.7 / Espec.: -39.9 / Pior Caso: -49.6 / Freq.: 49.6 MHz
PARES # 1x2 PARES # 1x3
-35.3- —— -35.37 AT |
/
50.0 — — ]
- . Lot A
iy T T -50.0 PEsc ﬁ\ WW\
— ~oU. — w — — N
E | A ./\/ j I u l E -60.0 // v i
-70.0 T g / \VAamly) | '\/\ /\
-80.0 -70.0 Y V] '
/ 1
-92,9-1% : -82.8- 1~ : |
772k 10M 100M 772k 10M 100M
Freqgliéncia [Hz] Freqgliéncia [Hz]
Média: -63.7 / Min.: -84.14 / Max.: -51.82 / Desvio Padrdo: 7.86 Média: -59.4 / Min.: -88.80 / Max.: -45.95 / Desvio Padrdo: 8.78
Marg. Min.: 13.2 / Espec.: -41.6 / Pior Caso: -54.8 / Freq.: 38.1 MHz Marg. Min.: 8.9 / Espec.: -37.1 / Pior Caso: -46.0 / Freq.: 76.2 MHz
PARES # 1x4 PARES # 2x3
-35.3- = -35.3- =T |
T ——
] — -50.0 - -
50.0 = |
— T I 60.0 — A
= -60.0 — A = (LT \
B 007 ] Pl g 1 AN
A R 70.0 N \/
-70.0 A N\ V
™~
NG| Y -80.0 \-\,\
7
84.1- Ea'd HEN -88.8- ~ ;
772k 10M 100M 772k 10M 100M
Frequiéncia [Hz] Frequiéncia [Hz]
Média: -62.1 / Min.: -96.44 / Max.: -49.98 / Desvio Padrdo: 6.90 Média: -65.4 / Min.: -91.77 / Max.: -53.11 / Desvio Padrdo: 6.54
Marg. Min.: 13.5 / Espec.: -36.5 / Pior Caso: -50.0 / Freq.: 82.9 MHz Marg. Min.: 16.0 / Espec.: -38.5 / Pior Caso: -54.5 / Freq.: 61.4 MHz
PARES # 2x4 PARES # 3x4
-35.3- [ -35.3- [
// [
- - _ //
50.0 = 50.0 =
-60.0 //// o /\uﬂ%& 0.0 - "] ,. -i.l
Tl NG = O — o VN T
= -70.0 B = sl AN
N V V 70.0 % \/\/W\,JU |
-80.0 -80.0
-90.0
-96.4-= i -91.8-— i
772k 10M 100M 772k 10M 100M
Frequéncia [Hz] Frequiéncia [Hz]
FREQ. | 1x2 1x3 | 1xa 2x3 2x4 3x4 MIN. | MAX. | MEDIA
0.77 91.31 81.66 80.55 80.19 96.44 88.29 80.19 96.44 90.54
1.00 90.10 81.51 80.47 81.30 92.66 91.04 80.47 92.66 88.78
4.00 71.02 74.69 79.69 76.32 72.19 79.97 71.02 79.97 76.90
8.00 68.92 69.11 78.19 75.37 69.42 77.08 68.92 78.19 74.68
10.00 75.57 67.86 76.19 67.42 71.05 71.57 67.42 76.19 72.88
16.00 71.90 62.24 68.27 70.00 61.84 66.24 61.84 71.90 68.20
20.00 68.44 69.90 64.15 63.02 67.80 71.99 63.02 71.99 68.57
25.00 59.94 63.60 63.05 79.03 61.79 79.59 59.94 79.59 74.72
31.25 60.01 55.30 67.53 64.36 60.53 66.71 55.30 67.53 64.14
62.50 56.47 53.22 53.56 54.73 55.99 58.24 53.22 58.24 55.72
100.00 66.41 58.07 54.97 51.66 53.21 53.11 51.66 66.41 59.92
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FiTec

R I

SATLAN

PSNEXT

Média: -56.2 / Min.: -78.04 / Max.: -46.69 / Desvio Padrdo: 6.44
Marg. Min.: 11.4 / Espec.: -35.2 / Pior Caso: -46.7 / Freq.: 63.7 MHz

PAR # 1
-32.37] Lt
-35.0 /,’
7
-40.0
-45.0 // ]
all A Tl |

-50.0 —
-55.0 // A / W“
e

J W

(dB]

-60.0

i

-65.0

-70.0 /

-75.0
-78.0- = =

772k

i
10M 100M

Freqiiéncia [Hz]

[dB]

Média: -55.3 / Min.: -81.20 / Max.: -45.06 / Desvio Padrdo: 6.76
Marg. Min.: 11.0 / Espec.: -34.1 / Pior Caso: -45.1 / Freq.: 76.1 MHz

PAR # 2

-32.37

-40.0

-45.0

-50.0 P
-55.0 an

-60.0

-65.0

-70.0

-75.0

-81.2-
772k

i
10M 100M

Frequiéncia [Hz]

Média: -55.1 / Min.: -78.80 / Max.: -45.56 / Desvio Padrdo: 7.17
Marg. Min.: 11.0 / Espec.: -35.2 / Pior Caso: -46.2 / Freq.: 64.0 MHz

Média: -57.7 / Min.: -79.87 / Max.: -48.69 / Desvio Padrdo: 6.11
Marg. Min.: 13.9 / Espec.: -35.5 / Pior Caso: -49.4 / Freq.: 61.5 MHz

PAR # 3 PAR # 4
-32.3- pre -32.3- v
-35.0 o i
// //
-40.0 -40.0
/ 7
-45.0 p -45.0
/’/ /’/ d
-50.0 - h ﬂi -50.0 — i
= -55.0 i g >0 N
=]
= = ] A
-60.0 // A -60.0 = \/V Uv |
= N /\ m v 65.0 T oy
-65.0 -65.
-70.0 -70.0 Va
—
-75.0 -75.0 /
—~—
-78.8-1g—— ! -79.9-F=——1 :
772k 10M 100M 772k 10M 100M
Frequéncia [Hz] Frequiéncia [Hz]
FREQ. | 1 | 2 3 4 MIN MAX. | MEDIA |
0.77 77.86 79.77 77.48 79.78 77.48 79.78 78.85
1.00 77.69 80.49 78.16 79.87 77.69 80.49 79.21
4.00 69.08 67.89 71.72 70.91 67.89 71.72 70.15
8.00 65.75 65.66 67.66 68.27 65.66 68.27 66.99
10.00 66.67 65.42 63.83 67.64 63.83 67.64 66.11
16.00 60.92 60.87 60.30 59.83 59.83 60.92 60.50
20.00 62.01 60.92 61.77 62.12 60.92 62.12 61.73
25.00 57.11 57.72 63.38 59.32 57.11 63.38 60.15
31.25 53.84 56.48 54.52 58.94 53.84 58.94 56.42
62.50 49.42 50.90 50.17 50.74 49.42 50.90 50.34
100.00 53.03 49.27 48.77 48.91 48.77 53.03 50.40
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FiTec

R I

SATLAN

CABECALHO

Caodigo AMO-10046-V01 Comprimento 100.0m
Ensaio 20GRAUS_D Temperatura 210C
Produto Cabo Lan CAT5e 4P Flexivel Data 23/07/2010
Técnico JGONGORA Hora 13:52
Observacao SENTIDO DECRESCENTE GRAVACAO
Categoria CAT5e_FLEX Certificagao SIM

LISTA DE TESTE

RETURN LOSS

NEXT

PSNEXT

PROPAGATION DELAY
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FiTec

R I

SATLAN

SUMARIO

INSERTION LOSS RETURN LOSS SRL
22.0— -19.0=] 10.0—
’ /I\‘—-- o
\_/\ ’
10.0 -30.0 \’
- _ \MW . _ 9
7 B i B 40
-40.0 f
WI 20
1.9— -48.4—1 0.0— I
M 10M 10|0M M 10M M 10M 150M
Fregiiéncia [Hz] Freqgiiéncia [Hz] Fregiiéncia [Hz]
20 FIT Z0O NEXT
115.0— 10.0—| -35.32 |
110.0 e
8.0 |t .
-60.0 — 0%
E 1000 60 ul
= : E ) 7 I\
=} 5 40 S -80.0- ﬁ
90.0 2.0
85.0—! T 0.0—! i -108.0— T
M 10M 100M  250M M 10M 150M 772k 10M 100M
Freqiéncia [Hz] Fregiiéncia [Hz] Fregiiéncia [Hz]
PSNEXT FEXT PSFEXT
-32.3—| e -62.3— -52.6—|
-40.0 — 1
L -70.0 ;
50.0 A 60.0
//’ ‘ "‘J
— _ o o -
T -60.0—{ = Th LA B 500 g 65.0
-70.0 7 -70.0
/j;”
-82.5=IFH I . -90.9= ; -75.5= ;
772k 10M 100M M 10M 100M M 10M 100M
Fregiiéncia [Hz] Fregiiéncia [Hz] Fregliéncia [Hz]
ELFEXT PSELFEXT ACR
-24.6— -21.6—| 18.8—
-30.0
-40.0 0.0
g g 20.0
2 -60.0 g -50.0 =
) o =)
— = -60.0 -40.0
-80.0
-89.0— -73.6— -63.3= .
M 10M 91M M 10M 91M M 10M 152M
Freqiiéncia [Hz] Freqiiéncia [Hz] Fregiiéncia [Hz]
PSACR PROPAGATION DELAY VOP
23.4= 570.0—[=— 79903.2—|
~ 50000.0
0.0 - 540.0 0.0
= 520.0 s
g -20.0 § & -50000.0
0.0 £ 5000
-40. g 0
ARG 100000.
-60.3— i 463.8— = -149691.8— i
M 10M 152M M 10M 109M M 10M 150M
Freqiiéncia [Hz] Freqiiéncia [Hz] Fregiiéncia [Hz]
DELAY SKEW LCL LCTL
45.0—| -57.3—| -57.3—|
40.0 -60.0 -60.0
E 300 -65.0 -65.0
2 = _
s =, -70.0 2, -70.0
£ 20,0
-75.0 -75.0
8.8~ i -79.4-1 i -79.4— i
M 10M 100M M 10M 150M M 10M 150M
Freqiiéncia [Hz] Freqiiéncia [Hz] Freqiiéncia [Hz]
JOSAPHAT - Engenharia de Telecomunicacdes Pagina 2/8



FiTec

R I

SATLAN

PIOR CASO

Média: NaN / Min.: 0.00 / Max.: 0.00 / Desvio Padrdo: 0.00
Marg. Min.: 0.0 / Espec.: 0.0 / Pior Caso: 0.0 / Freq.: 0.0 MHz

Média: -33.4 / Min.: -48.30 / Max.: -22.48 / Desvio Padrdo: 5.47
Marg. Min.: 1.8 / Espec.: -20.7 / Pior Caso: -22.5 / Freq.: 1.4 MHz

Média: NaN / Min.: 0.00 / Max.: 0.00 / Desvio Padrao: 0.00
Marg. Min.: 0.0 / Espec.: 0.0 / Pior Caso: 0.0 / Freq.: 0.0 MHz

INSERTION LOSS RETURN LOSS SRL
22.0— -19.0=] 10.0—
L]
\_/ 8.0
10.0 -30.0 f 6.0
3 T M 5 40
-40.0
V 2.0
1.9- i -48.3 Ll I
M 10M 100M M ioM M 10M 150M
Fregiiéncia [Hz] Frequéncia [Hz] Frequéncia [Hz]
C |3:' in.t0.00 7 Mﬁ-‘: 0.00 / Desvio Padrao: 0.00 Média: NaN / Min.: 0.00 / Max.: 0.00 / Desvio PadrZo: 0.00 Média:l»57.9 / Min.: -91.28 / Ma){.: -43.30 / Desvio Padrdo: 7.49
Marg. Min.: 0.0 / Espec.: 0.0 / Pior Caso: 0.0 / Freq.: 0.0 MHz Marg. Min.: 0.0 / Espec.: 0.0 / Pior Caso: 0.0 / Freq.: 0.0 MHz Marg. Min.: 7.0 / Espec.: -36.3 / Pior Caso: -43.3 / Freq.: 85.1 MHz
Z0 FIT 20 NEXT
115.0— 10.0— 358 T
o e
1100 8.0 —T h
LA=TTT {V
_ 6.0 -60.0 = A
E 1000 el g B \/ "\/U
=} 5 40 = /,—J’\_
90.0 2.0 -80.0
85.0—! T 0.0—! i L0 i
iM 10M 100M  250M 1M 10M 150M 772k 10M 100M
Freqiiéncia [Hz] Freqgiiéncia [Hz] Freqiiéncia [Hz]
edia: -54. N.: -79. ax.: -43. ESVIO Padrao: o. édia: Tn.: 0.00 / Max.: 0.00 / Desvio Padrgo: 0.00 Média: NaN / Min.: 0.00 / Max.: 0.00 / Desvio Padrdo: 0.00
Marg. Min.: 9.8 / Espec.: -33.3 / Pior Caso: -43.1 / Freq.: 85.1 MHz Marg. Min.: 0.0 / Espec.: 0.0 / Pior Caso: 0.0 / Freq.: 0.0 MHz Marg. Min.: 0.0 / Espec.: 0.0 / Pior Caso: 0.0 / Freq.: 0.0 MHz
PSNEXT FEXT PSFEXT
-32.3— -62.3— -52.6—
Lot
-40.0 B Tr.
-50.0 L] n 700 -60.0
’ - Iy
T -60.0 = M | o T -65.0
& R 1P P A S -80.0 o,
70,0 i -70.0
L—]
-79.9—1= i -90.9= i 275t i
772k 10M 100M M 10M 100M iM 10M 100M
Fregiiéncia [Hz] Fregiiéncia [Hz] Fregliéncia [Hz]
Média: NaN / Min.: 0.00 / Max.: 0.00 / Desvio Padrao: 0.00 Média: NaN / Min.: 0.00 / Max.: 0.00 / Desvio Padrdo: 0.00 Média: NaN / Min.: 0.00 / Max.: 0.00 / Desvio Padrdo: 0.00
Marg. Min.: 0.0 / Espec.: 0.0 / Pior Caso: 0.0 / Freq.: 0.0 MHz Marg. Min.: 0.0 / Espec.: 0.0 / Pior Caso: 0.0 / Freq.: 0.0 MHz Marg. Min.: 0.0 / Espec.: 0.0 / Pior Caso: 0.0 / Freq.: 0.0 MHz
ELFEXT PSELFEXT ACR
-24.6— -21.6— 18.8—
-30.0
-40.0 0.0
g £ 0o 20.0
2 -60.0 g -50.0 =
ke & he
= = -60.0 -40.0
-80.0
-89.0— -73.6—1 -63.3= T
1M 10M 91M 1M 10M 91iM 1M 10M 152M
Freqiiéncia [Hz] Freqiiéncia [Hz] Fregiiéncia [Hz]
Média: NaN / Min.: 0.00 / Max.: 0.00 / Desvio Padrdo: 0.00 Média: 485.1 / Min.: 479.07 / Max.: 504.38 / Desvio Padrdo: 3.09 Média: NaN / Min.: 0.00 / Max.: 0.00 / Desvio Padrdo: 0.00
Marg. Min.: 0.0 / Espec.: 0.0 / Pior Caso: 0.0 / Freq.: 0.0 MHz Marg. Min.: 51.7 / Espec.: 537.5 / Pior Caso: 485.7 / Freq.: 108.0 MHz Marg. Min.: 0.0 / Espec.: 0.0 / Pior Caso: 0.0 / Freq.: 0.0 MHz
PSACR PROPAGATION DELAY voP
23.4= 570.0—1 79903.2—
. - 50000.0
[t
0.0 = 5400 0.0
) 2 % 520.0 1500000
C
-40.0 — 500.0 — | -100000.0
] | -
-60.3— | 479.1 "’“""“"‘ﬁ -149691.8— |
iM 10M 152M M 10M 109M iM 10M 150M
Freqiiéncia [Hz] Freqiiéncia [Hz] Fregiiéncia [Hz]
Média: NaN / Min.: 0.00 / Max.: 0.00 / Desvio Padrdo: 0.00 Média: NaN / Min.: 0.00 / Max.: 0.00 / Desvio Padrdo: 0.00
Marg. Min.: 0.0 / Espec.: 0.0 / Pior Caso: 0.0 / Freq.: 0.0 MHz Marg. Min.: 0.0 / Espec.: 0.0 / Pior Caso: 0.0 / Freq.: 0.0 MHz
DELAY SKEW LCL LCTL
45.0— =573 S57A3
40.0 -60.0 -60.0
E 300 -65.0 -65.0
g = _
= =, -70.0 = -70.0
L 20.0
-75.0 -75.0
8.8=! T -79.4= T -79.4— T
M 10M 100M M 10M 150M M 10M 150M
Freqiiéncia [Hz] Freqiiéncia [Hz] Freqiiéncia [Hz]
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FiTec

R I

SATLAN

MEDIAS

INSERTION LOSS RETURN LOSS SRL
22.0— 19,05 —= 10.0—
T — L™
-25.0 /)"\' [ ] 8.0
10.0 : N 6.0
= o o VW =
he) & 350 5 40
- A\
-40.0 WUJV’IVI‘W | 2.0
1.9— T ~45.0— 1 Loy |
M 10M 100M M ioM 100M M 10M 150M
Fregiiéncia [Hz] Freqgiiéncia [Hz] Fregiiéncia [Hz]
20 FIT 20 NEXT
115.0— 10.0— -35.3— -
— E=g
110.0 e L
=T ,q
-60.0 =
_ 6.0 i MM}VW
'E 100.0 T g M LY
i o~ T
=) 5 4.0 -80.0 AT
90.0 2.0
85.0—! T 0.0—! i -100.4— i
iM 10M 100M  250M 1M 10M 150M 772k 10M 100M
Freqiiéncia [Hz] Freqgiiéncia [Hz] Fregiiéncia [Hz]
PSNEXT FEXT PSFEXT
-32.3—| g -62.3— -52.6—|
-40.0
" e -70.0 -60.0
-50.0 - B W :
) P BN i'h Wl ) @ -65.0
B -60.0-[r o~ 5 -80.0 =
N -70.0
-70.0 —
80—l | -90.9= | -75.5= |
772k 10M 100M M 10M 100M iM 10M 100M
Fregiiéncia [Hz] Fregiiéncia [Hz] Fregliéncia [Hz]
ELFEXT PSELFEXT ACR
-24.6— -21.6— 18.8—
-30.0
-40.0 0.0
g £ 0o 20.0
2 -60.0 g -50.0 =
ke & he
= = -60.0 -40.0
-80.0
-89.0— -73.6— -63.3— T
1M 10M 91M 1M 10M 91iM 1M 10M 152M
Freqiiéncia [Hz] Freqiiéncia [Hz] Fregiiéncia [Hz]
PSACR PROPAGATION DELAY voP
23.4=] 570.0— 79903.2—
1] 50000.0
0.0 = 5400 0.0
g 200 % 520.0 F 50000.0
C
-40.0 = G -100000.0
\\-\~_____ i
-60.3— i 474.4— | -149691.8— i
iM 10M 152M M 10M 109M iM 10M 150M
Freqiiéncia [Hz] Freqiiéncia [Hz] Fregiiéncia [Hz]
DELAY SKEW LCL LCTL
45.0— 5735 =573
40.0 -60.0 -60.0
E 300 -65.0 -65.0
g g _
3 3 700 5 700
L 20.0
-75.0 -75.0
8.8=! T -79.4— T -79.4— T
M 10M 100M M 10M 150M M 10M 150M
Freqiiéncia [Hz] Freqiiéncia [Hz] Freqiiéncia [Hz]
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RETURN LOSS

Média: -36.1 / Min.: -48.38 / Max.: -22.29 / Desvio Padrdo: 4.28 Média: -33.3 / Min.: -48.21 / Max.: -22.46 / Desvio Padrdo: 4.72
Marg. Min.: 1.8 / Espec.: -20.5 / Pior Caso: -22.3 / Freq.: 1.2 MHz Marg. Min.: 1.8 / Espec.: -20.7 / Pior Caso: -22.5 / Freq.: 1.4 MHz
PAR # 1 PAR # 2
-19.0- -19.0 7
1 o~ 7
/ ]
T~ — L~
T~ =
-25.0 / \f -25.0
)
-30.0 Vi \/ -30.0
g Ml \fﬂ g
=, -35.0 v \/ \/\/\'\ }l ,'\ x = -35.0 I W
-40.0 U ,J\[\V M}NV ' | -40.0 r
-45.0 U -45.0
-48.4- i -48.2- i
M 10M 100M M 10M 100M
Frequéncia [Hz] Frequiéncia [Hz]
Média: -35.6 / Min.: -48.24 / Max.: -23.02 / Desvio Padrdo: 5.26 Média: -33.4 / Min.: -48.30 / Max.: -22.48 / Desvio Padrdo: 5.47
Marg. Min.: 2.4 / Espec.: -20.7 / Pior Caso: -23.1 / Freq.: 1.4 MHz Marg. Min.: 1.8 / Espec.: -20.7 / Pior Caso: -22.5 / Freq.: 1.4 MHz
PAR # 3 PAR # 4
-19.0 > -19.0 >
1 \
g ]
AT - AT -
T~ T~ A
-25.0 / NN -25.0 / \/
_ Fa! { _ '\ A
30.0 T \J\/\/ ”/ 30.0 \/
g | g ™
= -35.0 v \/\ /\ f = -35.0 A v\ Un\ /\ M 1
-40.0 [\'AU \/\W N\fk -40.0 \/M \
-45.0 : -45.0
-48.2- i -48.3- i
iM 10M 100M iM 10M 100M
Frequéncia [Hz] Frequiéncia [Hz]
FREQ. | 1 | 2 3 4 MIN. MAX. | MEDIA |
1.00 28.15 27.86 28.23 29.88 27.86 29.88 28.61
4.00 29.28 29.14 30.70 28.80 28.80 30.70 29.54
8.00 33.51 35.40 34.50 34.99 33.51 35.40 34.66
10.00 37.36 37.56 38.13 34.42 34.42 38.13 37.08
16.00 38.15 36.30 43.43 34.00 34.00 43.43 39.46
20.00 35.53 34.89 42.00 38.18 34.89 42.00 38.62
25.00 47.43 37.73 40.66 46.85 37.73 47.43 44.82
31.25 35.23 36.68 40.07 35.70 35.23 40.07 37.38
62.50 30.53 33.51 30.09 28.69 28.69 33.51 31.08
100.00 29.94 26.17 27.88 33.59 26.17 33.59 30.31
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Média: -64.5 / Min.: -85.97 / Max.: -53.29 / Desvio Padrdo: 5.89 Média: -57.9 / Min.: -91.28 / Max.: -43.30 / Desvio Padrdo: 7.49
Marg. Min.: 12.4 / Espec.: -46.7 / Pior Caso: -59.1 / Freq.: 17.4 MHz Marg. Min.: 7.0 / Espec.: -36.3 / Pior Caso: -43.3 / Freq.: 85.1 MHz
PARES # 1x2 PARES # 1x3
-35.3- ] -35.3- T
// - 9
-50.0 //"’ -50.0 /”,—— /\/\/\
— P el N A AN — -60.0 — ~NA v I
3, s /\ /'\ {\/ \ ’]l [ 5 oot '
-70.0 \/ V : //‘ \
' /'\’A-\./\' -80.0 e
-80.0 —
-86.0-F T -91.3= T
772k 10M 100M 772k 10M 100M
Freqgliéncia [Hz] Freqgliéncia [Hz]
Média: -65.3 / Min.: -86.91 / Max.: -54.54 / Desvio Padrdo: 6.84 Média: -61.7 / Min.: -81.58 / Max.: -49.05 / Desvio Padrdo: 6.26
Marg. Min.: 15.2 / Espec.: -41.0 / Pior Caso: -56.2 / Freq.: 41.5 MHz Marg. Min.: 12.2 / Espec.: -67.0 / Pior Caso: -79.1 / Freq.: 0.8 MHz
PARES # 1x4 PARES # 2x3
-35.3- = -35.3- ]
" L~
L L1
-50.0 ] -50.0
L1 . [
/// 'h //’ f!\l n
= -60.0 T w LM = -60.0 /'// A
— Lt T, 0
-70.0 N W il AN\ N V ) V
\/ -70.0 ¥
L~ Ve
-80.0 o~ R
~ _/_/__,/—’
-86.9- 7 -81.6- i
772k 10M 100M 772k 10M 100M
Frequiéncia [Hz] Frequiéncia [Hz]
Média: -61.8 / Min.: -85.51 / Max.: -49.93 / Desvio Padrdo: 6.00 Média: -65.1 / Min.: -108.01 / Max.: -55.00 / Desvio Padrdo: 6.09
Marg. Min.: 11.2 / Espec.: -46.1 / Pior Caso: -57.3 / Freq.: 19.1 MHz Marg. Min.: 15.7 / Espec.: -46.4 / Pior Caso: -62.2 / Freq.: 18.1 MHz
PARES # 2x4 PARES # 3x4
-35.3- s -35.37 —
— [
- ———/
) / |
50.0 Lot - et Py A ’
|~ 60.0 Hm
— T adall — ] - (\M WN‘J
m -60.0 / VV"V oo _/—-J N\
o o~
00T /T \rJ | = 800 —
. /""\\ /
-80.0 -100.0
-85.5-15 i -108.0- i
772k 10M 100M 772k 10M 100M
Frequéncia [Hz] Frequéncia [Hz]
FREQ. | 1x2 1x3 | 1xa 2x3 2x4 3x4 MIN. | MAX. | MEDIA
0.77 85.97 91.28 82.88 79.14 83.42 108.01 79.14 108.01 100.38
1.00 84.29 81.68 86.76 80.27 85.38 92.43 80.27 92.43 87.12
4.00 72.06 72.15 80.60 71.62 72.50 75.74 71.62 80.60 75.59
8.00 73.43 72.00 77.45 71.18 68.59 75.01 68.59 77.45 73.85
10.00 69.67 62.29 77.07 65.73 65.37 70.48 62.29 77.07 71.26
16.00 69.99 61.01 68.31 68.96 63.30 66.80 61.01 69.99 67.38
20.00 73.17 62.74 72.81 69.54 63.68 71.96 62.74 73.17 70.59
25.00 58.36 55.72 68.52 65.84 62.60 68.13 55.72 68.52 65.30
31.25 63.60 54.14 63.89 60.24 62.64 63.50 54.14 63.89 62.27
62.50 63.53 55.36 65.55 54.64 59.15 58.31 54.64 65.55 61.23
100.00 55.67 59.60 55.84 74.75 54.99 65.25 54.99 74.75 67.69
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Média: -55.4 / Min.: -80.74 / Max.: -43.15 / Desvio Padrdo: 6.36 Média: -56.6 / Min.: -78.82 / Max.: -47.51 / Desvio Padrdo: 5.17
Marg. Min.: 9.8 / Espec.: -33.3 / Pior Caso: -43.2 / Freq.: 85.1 MHz Marg. Min.: 13.0 / Espec.: -46.4 / Pior Caso: -59.4 / Freq.: 11.4 MHz
PAR # 1 PAR # 2
-32.37] > -32.37] PZd

7 -35.0 g
A A7
-40.0 -40.0
7 1 P
-45.0 -45.0
//’/ m /’/
S0 e -50.0 - -
' g
o AVl M\. 1
= -55.0 v "\\‘/ J lw = -55.0
= .60.0 // N Pl = e 4
L \/ \N\} -60.0 L~
-65.0 -65.0 i
T\ :
-70.0 70.0
-75.
>0 -75.0
-80.77F1 , -78.8- :
772k 10M 100M 772k 10M 100M
Frequéncia [Hz] Frequiéncia [Hz]

Média: -54.8 / Min.: -79.86 / Max.: -43.13 / Desvio Padrdo: 6.20 Média: -57.9 / Min.: -82.54 / Max.: -49.17 / Desvio Padrdo: 5.33
Marg. Min.: 9.8 / Espec.: -33.3 / Pior Caso: -43.1 / Freq.: 85.1 MHz Marg. Min.: 13.6 / Espec.: -43.1 / Pior Caso: -56.7 / Freq.: 19.0 MHz
PAR # 3 PAR # 4
-32.37 7 -32.37] Py

| "
// //
-40.0 -40.0
~ i o -45.0 ~
-45.0 c
/// / // |
-50.0 > A -50.0 //'
- M ) i
_ A \ 55.0
— -55.0 | =
s ( l 5 ~ "
= e M = -60.0~{1 7= i
6007 VT L W
65.0 1 I~ -65.0
= . NS
4 \’ -70.0 A
-70.0 o
I -75.0
-75.0
N
-79.9-= i -82.5-11 i
772k 10M 100M 772k 10M 100M
Frequéncia [Hz] Frequiéncia [Hz]
FREQ. | 1 | 2 3 4 MIN MAX. | MEDIA |
0.77 80.74 77.15 78.88 80.13 77.15 80.74 79.43
1.00 78.99 77.95 77.76 82.54 77.76 82.54 79.78
4.00 68.80 67.27 68.05 70.38 67.27 70.38 68.78
8.00 68.98 65.85 67.67 67.26 65.85 68.98 67.58
10.00 61.44 61.77 60.24 63.99 60.24 63.99 62.08
16.00 59.83 61.58 59.48 60.84 59.48 61.58 60.51
20.00 61.99 62.30 61.51 62.64 61.51 62.64 62.13
25.00 53.68 56.44 55.09 60.73 53.68 60.73 57.37
31.25 53.28 57.15 52.80 58.54 52.80 58.54 56.12
62.50 54.40 52.93 51.07 55.27 51.07 55.27 53.69
100.00 51.93 52.29 58.45 52.17 51.93 58.45 54.73
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PROPAGATION DELAY

[nes100m]

Média: 485.1 / Min.: 479.07 / Max.: 504.38 / Desvio Padrdo: 3.09
Marg. Min.: 51.7 / Espec.: 537.5 / Pior Caso: 485.7 / Freq.: 108.0 MHz

PAR # 1
570.0—\

560.0

550.0 ~

540.0

530.0

520.0

510.0

500.0

490.0 =

—\W\"’V\/\Nwsﬂ

T
109M

479.1%
iM 10M
Frequéncia [Hz]

Média: 476.1 / Min.: 471.25 / Max.: 493.93 / Desvio Padrdo: 2.93
Marg. Min.: 58.0 / Espec.: 537.8 / Pior Caso: 479.8 / Freq.: 89.7 MHz

PAR # 2

570.0-

560.0

550.0 =
540.0

530.0

520.0

[nss100m)

510.0

500.0

490.0

480.0

471.3- : L
iM 10M 109M
Frequiéncia [Hz]

Média: 481.6 / Min.: 476.37 / Max.: 500.25 / Desvio Padrdo: 3.04
Marg. Min.: 55.3 / Espec.: 538.0 / Pior Caso: 482.7 / Freq.: 79.9 MHz

Média: 469.9 / Min.: 463.84 / Max.: 488.13 / Desvio Padrdo: 3.03
Marg. Min.: 63.9 / Espec.: 537.8 / Pior Caso: 473.9 / Freq.: 88.1 MHz

PAR # 3 PAR # 4
570.0—\ 570.0-
560.0 560.0
\\ N
550.0 =
550.0 S N —
T— 540.0
540.0
530.0
= 530.0 =
£ £ 5200
2 520.0 2 510.0
~ 510.0 500.0
500.0 490.0
\ \_\
490.0 ] 480.0 —~] *
I e’ V2 P Y moﬁq 470.0 S ¢ \—\'\/‘NVA;}iy{m
476.4- , 463.8- i
1M 10M 109M iM 10M 109M
Frequéncia [Hz] Frequiéncia [Hz]
FREQ. | 1 | 2 3 4 MIN. MAX. | MEDIA |
1.00 504.38 493.93 500.25 488.13 488.13 500.25 496.67
4.00 493.38 483.52 489.74 477.59 477.59 489.74 486.06
8.00 490.03 480.06 486.11 474.40 474.40 486.11 482.65
10.00 488.92 479.35 485.24 473.21 473.21 485.24 481.68
16.00 486.99 477.94 483.53 471.94 471.94 483.53 480.10
20.00 486.27 477.64 482.95 471.23 471.23 482.95 479.52
25.00 485.91 476.49 482.60 470.62 470.62 482.60 478.90
31.25 485.91 476.06 481.38 469.56 469.56 481.38 478.23
62.50 485.28 475.76 480.18 469.31 469.31 480.18 477.63
100.00 483.08 475.33 480.28 467.82 467.82 480.28 476.63
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