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Differential Impedance - RX Side

120
115
110
105
I
g 100 - /FX f\ﬁ_j‘;
5 Se—— ‘
£ \o/’
g % —RX1-TX1 7m 26AWG P1
—RX1-TX1 7m 26AWG P2
85 —RX2-TX2 7m 26AWG P1
—RX2-TX2 7m 26AWG P2
80 RX3-TX3 7m 26AWG P1
—RX3-TX3 7m 26AWG P2
78 —RX4-TX4 7m 26AWG P1
RX4-TX4 7m 26AWG P2
85 1 15 2 25 3 35
Time (ns)
Differential De-embedded SDR Insertion Loss
0 . :
‘ == RX1-TX1 7m 26AWG P1
R X1-TX1 7m 26AWG P2
-2 3 = RX2-TX2 7m 26AWG P1
=—RX2-TX2 7m 26AWG P2
4,,,f,\ RX3-TX3 7m 26AWG P1

==RX3-TX3 7m 26AWG P2
===RX4-TX4 7Tm 26AWG P1

RX4-TX4 7m 26AWG P2

Differential Insertion Loss (dB)
=

5
Frequency (GHz)

Impdenance (Ohms)

Differential Insertion Loss (dB)

Differential Impedance - TX Side

120
115
110
105
100
95
0 —RX1-TX1 7m 26AWG P1
—RX1-TX1 7m 26AWG P2
85 —RX2-TX2 7m 26AWG P1
—RX2-TX2 7m 26AWG P2
80 RX3-TX3 7m 26AWG P1
—RX3-TX3 7m 26AWG P2
75 —RX4-TX4 7m 26AWG P1
RX4-TX4 7Tm 26AWG P2
83 1 15 2 25 3 35
Time (ns)
Differential De-embedded DDR Insertion Loss
0 : :
‘ —RX1-TX1 7m 26AWG P1
—RX1-TX1 7m 26AWG P2
2h: —RX2-TX2 7m 26AWG P1
—RX2-TX2 7m 26AWG P2
4,,,;,\ RX3-TX3 7m 26AWG P1

=—=RX3-TX3 7m 26AWG P2
===RX4-TX4 7Tm 26AWG P1

RX4-TX4 7m 26AWG P2

5
Frequency (GHz)
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Differential Return Loss - TX

-10

]
=1

Differential Return Loss (dB)
&
} o

—RX1-TX1 7m 26AWG P1
=——RX1-TX1 7m 26AWG P2
=—RX2-TX2 7Tm 26AWG P1

==RX2-TX2 Tm 26AWG P2 ||

RX3-TX3 7m 26AWG P1
—RX3-TX3 7Tm 26AWG P2
——=RX4-TX4 Tm 26AWG P1

RX4-TX4 7m 26AWG P2

6
Frequency (GHz)

10

(e

Differential Return Loss (dB)

—RX1-TX1 7m 26AWG P1
=——RX1-TX1 7m 26AWG P2
=——RX2-TX2 7Tm 26AWG P1

==RX2-TX2 Tm 26AWG P2||

RX3-TX3 7m 26AWG P1
—RX3-TX3 7Tm 26AWG P2
——RX4-TX4 Tm 26AWG P1

RX4-TX4 7m 26AWG P2

6
Frequency (GHz)

10
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Time-Domain Differential Near-End Crosstalk 100ps Risetime (20-80%)

(e

Time-Domain Differential Near-End Crosstalk 50ps Risetime (20-80%)

0.8 0.8
0.6 0.6
04 04
g 0.2 g 0.2
x x /\
g o o ) /\\', — g o0 - .—4>‘\\1k\s;afv fA\\é\(VAI D T N
8 ?
o H o H H
o 02 —RX4-TX1 7m 26AWG P1 (Max = 0.018 %) o 02 —RX4-TX1 7m 26AWG P1 (Max = 0.052 %)
—RX4-TX1 7m 26AWG P2 (Max = 0.018 %) —RX4-TX1 7m 26AWG P2 (Max = 0.048 %)
04 —RX4-TX2 7m 26AWG P1 (Max = 0.013 %) 04 —RX4-TX2 7m 26AWG P1 (Max = 0.031 %)
—RX4-TX2 7m 26AWG P2 (Max = 0.01 %) —RX4-TX2 7m 26AWG P2 (Max = 0.032 %)
08 RX4-TX3 7m 26AWG P1 (Max = 0.11 %) 08 RX4-TX3 7m 26AWG P1 (Max = 0.17 %)
—RX4-TX3 7m 26AWG P2 (Max = 0.12 %) —RX4-TX3 7m 26AWG P2 (Max = 0.19 %)
08 —RX4-TX4 7m 26AWG P1 (Max = 0.014 %) 08 —RX4-TX4 7m 26AWG P1 (Max = 0.043 %)
RX4-TX4 7m 26AWG P2 (Max = 0.019 %) RX4-TX4 7m 26AWG P2 (Max = 0.044 %)
15 2 25 3 35 15 2 25 3 35
Time (ns) Time (ns)
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Impdenance (Ohms)

Differential Insertion Loss (dB)

120

Differential Impedance - RX Side

115

110

o
=]

©
<l

©
o

%
[l

—RX1-TX1 6m 26AWG P1

®
=]

—RX1-TX1 6m 26AWG P2
—RX2-TX2 6m 26AWG P1

75

—RX2-TX2 6m 26AWG P2
RX3-TX3 6m 26AWG P1
—RX3-TX3 6m 26AWG P2

—RX4-TX4 6m 26AWG P1
RX4-TX4 6m 26AWG P2

s

15 2 25 3 35
Time (ns)

Differential De-embedded SDR Insertion Loss

=——RX1-TX1 6m 26AWG P1
=—RX1-TX1 6m 26AWG P2
=——RX2-TX2 6m 26AWG P1

= RX2-TX2 6m 26AWG P2
RX3-TX3 6m 26AWG P1
=——RX3-TX3 6m 26AWG P2

~==RX4-TX4 6m 26AWG P1
RX4-TX4 6m 26AWG P2

2 3 4 5 6 7 8 9 10

Frequency (GHz)

Impdenance (Ohms)

Differential Insertion Loss (dB)

120

Differential Impedance - TX Side

115

110

105

o
=]

95

90

85

—RX1-TX1 6m 26AWG P1

80

—RX1-TX1 6m 26AWG P2
—RX2-TX2 6m 26AWG P1
—RX2-TX2 6m 26AWG P2

75

RX3-TX3 6m 26AWG P1
—RX3-TX3 6m 26AWG P2

—RX4-TX4 6m 26AWG P1
RX4-TX4 6m 26AWG P2

s

1 15 2 25 3 35
Time (ns)

Differential De-embedded DDR Insertion Loss

=——RX1-TX1 6m 26AWG P1
=—RX1-TX1 6m 26AWG P2
=——RX2-TX2 6m 26AWG P1
=——RX2-TX2 6m 26AWG P2

RX3-TX3 6m 26AWG P1
=——RX3-TX3 6m 26AWG P2
~==RX4-TX4 6m 26AWG P1

RX4-TX4 6m 26AWG P2

1 2 3 4 5 6 7 8 9 10
Frequency (GHz)
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Differential Insertion Loss (dB)

Differential De-embedded QDR Insertion Loss

=——RX1-TX1 6m 26AWG P1

= RX1-TX1 6m 26AWG P2
20 = RX2-TX2 6m 26AWG P1
= RX2-TX2 6m 26AWG P2
RX3-TX3 6m 26AWG P1
4| = RX3-TX3 6m 26AWG P2
=== RX4-TX4 6m 26AWG P1
RX4-TX4 6m 26AWG P2
-6
-8
\ \\
e N \
e \\
'“ > A
-16
-18
20 2 3 4

Differential Return Loss (dB)

=—=RX1-TX1 6m 26AWG P1
==RX1-TX1 6m 26AWG P2
=——=RX2-TX2 6m 26AWG P1
=——RX2-TX2 6m 26AWG P2

RX3-TX3 6m 26AWG P1
= RX3-TX3 6m 26AWG P2
===RX4-TX4 6m 26AWG P1

RX4-TX4 6m 26AWG P2

6
Frequency (GHz)

10

5
Frequency (GHz)

Differential Return Loss (dB)

uirerenuarl xketurn Loss - RX

2.

= RX1-TX1 6m 26AWG P1
=—=RX1-TX1 6m 26AWG P2
= RX2-TX2 6m 26AWG P1
=——RX2-TX2 6m 26AWG P2

RX3-TX3 6m 26AWG P1
= RX3-TX3 6m 26AWG P2
===RX4-TX4 6m 26AWG P1
RX4-TX4 6m 26AWG P2

6
Frequency (GHz)

10 12
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Crosstalk (%)

0.8

06

04

02

-0.2

-0.4

-0.6

-0.8

Time-Domain Differential Near-End Crosstalk 100ps Risetime (20-80%)

SN

0.8

06

04

02

(e

Time-Domain Differential Near-End Crosstalk 50ps Risetime (20-80%)

/\

/

9
~ !
= — — g O *—f—*—lk%t\% s e TN A e e S
8
O 02
—RX4-TX1 6m 26AWG P1 (Max = 0.028 %) —RX4-TX1 6m 26AWG P1 (Max = 0.07 %)
—RX4-TX1 6m 26AWG P2 (Max = 0.019 %) 04 —RX4-TX1 6m 26AWG P2 (Max = 0.053 %)
—RX4-TX2 6m 26AWG P1 (Max =-0.011 %) —RX4-TX2 6m 26AWG P1 (Max = -0.034 %)
—RX4-TX2 6m 26AWG P2 (Max =-0.011 %) 06 —RX4-TX2 6m 26AWG P2 (Max =-0.033 %)
RX4-TX3 6m 26AWG P1 (Max = 0.16 %) RX4-TX3 6m 26AWG P1 (Max = 0.21 %)
—RX4-TX3 6m 26AWG P2 (Max = 0.22 %) 08 —RX4-TX3 6m 26AWG P2 (Max f 0.34 %Z
~—RX4-TX4 6m 26AWG P1 (Max = -0.024 %) ~—RX4-TX4 6m 26AWG P1 (Max = -0.053 %)
RX4-TX4 6m 26AWG P2 (Max = -0.016 %) RX4-TX4 6m 26AWG P2 (Max = -0.039 %)
25 3 35 15 2 25 3 35
Time (ns) Time (ns)
&& % & $ !
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Differential Insertion Loss (dB)

Impdenance (Ohms)

120

Differential Impedance - RX Side

115

110

|

95

90

85

80

—RX1-TX1 3m 26AWG P1

—RX1-TX1 3m 26AWG P2
—RX2-TX2 3m 26AWG P1

75

—RX2-TX2 3m 26AWG P2
RX3-TX3 3m 26AWG P1
—RX3-TX3 3m 26AWG P2

——RX4-TX4 3m 26AWG P1
RX4-TX4 3m 26AWG P2

s

15 2 25 3 35
Time (ns)

Differential De-embedded SDR Insertion Loss

O

—RX1-TX1 3m 26AWG P1
—RX1-TX1 3m 26AWG P2

=——RX2-TX2 3m 26AWG P1
=——RX2-TX2 3m 26AWG P2

RX3-TX3 3m 26AWG P1
=——RX3-TX3 3m 26AWG P2

~=RX4-TX4 3m 26AWG P1

\ RX4-TX4 3m 26AWG P2

3 4 5 6 7 8 9 10
Frequency (GHz)

Differential Impedance - TX Side

120
115
110
105
E 100 =
o
8 o5
2
g
E 9
—RX1-TX1 3m 26AWG P1
85 —RX1-TX1 3m 26AWG P2
—RX2-TX2 3m 26AWG P1
80 —RX2-TX2 3m 26AWG P2
RX3-TX3 3m 26AWG P1
75 —RX3-TX3 3m 26AWG P2
——RX4-TX4 3m 26AWG P1
RX4-TX4 3m 26AWG P2
5 1 15 2 25 3 35
Time (ns)
Differential De-embedded DDR Insertion Loss
0; . .
—RX1-TX1 3m 26AWG P1
\ ——RX1-TX1 3m 26AWG P2
2 _...‘:\\ —RX2-TX2 3m 26AWG P1

= RX2-TX2 3m 26AWG P2
RX3-TX3 3m 26AWG P1
=——RX3-TX3 3m 26AWG P2

~=RX4-TX4 3m 26AWG P1

\ RX4-TX4 3m 26AWG P2

Differential Insertion Loss (dB)
S &

3 4 5 6 7 8 9 10
Frequency (GHz)
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Differential Insertion Loss (dB)

O

Differential De-embedded QDR Insertion Loss

-10

= RX1-TX1 3m 26AWG P1
==RX1-TX1 3m 26AWG P2
= RX2-TX2 3m 26AWG P1
=——RX2-TX2 3m 26AWG P2

RX3-TX3 3m 26AWG P1
= RX3-TX3 3m 26AWG P2
=== RX4-TX4 3m 26AWG P1

RX4-TX4 3m 26AWG P2

-12

-16

-18

Differential Return Loss (dB)

=—RX1-TX1 3m 26AWG P1
==RX1-TX1 3m 26AWG P2
=——=RX2-TX2 3m 26AWG P1
=—RX2-TX2 3m 26AWG P2

RX3-TX3 3m 26AWG P1
= RX3-TX3 3m 26AWG P2
===RX4-TX4 3m 26AWG P1
RX4-TX4 3m 26AWG P2

6
Frequency (GHz)

10

4

Differential Return Loss (dB)

5
Frequency (GHz)

6

Differential Return Loss - RX

2.

/

= RX1-TX1 3m 26AWG P1
==RX1-TX1 3m 26AWG P2
= RX2-TX2 3m 26AWG P1

= RX2-TX2 3m 26AWG P2
RX3-TX3 3m 26AWG P1
= RX3-TX3 3m 26AWG P2
== RX4-TX4 3m 26AWG P1
RX4-TX4 3m 26AWG P2

6
Frequency (GHz)

8 10
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&

Time-Domain Differential Near-End Crosstalk 100ps Risetime (20-80%) Time-Domain Differential Near-End Crosstalk 50ps Risetime (20-80%)
1 1
0.8 0.8
0.6 0.6
04 04
302 : e
g o = —— e T
? ?
0 0
O 02 O 02
—RX4-TX1 3m 26AWG P1 (Max = 0.019 %) —RX4-TX1 3m 26AWG P1 (Max = 0.057 %)
-04 —RX4-TX1 3m 26AWG P2 (Max = 0.022 %) -04 —RX4-TX1 3m 26AWG P2 (Max = 0.044 %)
—RX4-TX2 3m 26AWG P1 (Max = 0.014 %) —RX4-TX2 3m 26AWG P1 (Max = 0.044 %)
0.6 —RX4-TX2 3m 26AWG P2 (Max = 0.011 %) 0.6 —RX4-TX2 3m 26AWG P2 (Max = 0.034 %)
RX4-TX3 3m 26AWG P1 (Max = 0.2 %) RX4-TX3 3m 26AWG P1 (Max = 0.28 %)
08 =—RX4-TX3 3m 26AWG P2 (Max = 0.15 %) 08 =—RX4-TX3 3m 26AWG P2 (Max = 0.22 %)
—RX4-TX4 3m 26AWG P1 (Max = 0.013 %) —RX4-TX4 3m 26AWG P1 (Max = 0.051 %)
RX4-TX4 3m 26AWG P2 (Max = 0.021 %) RX4-TX4 3m 26AWG P2 (Max = 0.061 %)
15 2 2.5 3 3.5 15 2 2.5 3 3.5
Time (ns) Time (ns)
&& $ ! & $ !
; $ES # , $), | 8%0
, $E5 9 , $9 ;'S
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120

Differential Impedance - RX Side

115

110

o
=]

| A\
~~="\/

Impdenance (Ohms)
©
o

©
o

%
[l

—RX1-TX1 4m 28AWG P1

®
=]

—RX1-TX1 4m 28AWG P2
—RX2-TX2 4m 28AWG P1

75

—RX2-TX2 4m 28AWG P2
RX3-TX3 4m 28AWG P1
—RX3-TX3 4m 28AWG P2

——RX4-TX4 4m 28AWG P1
RX4-TX4 4m 28AWG P2

§s

15 2
Time (ns)

25 3 35

Differential De-embedded SDR Insertion Loss

—RX1-TX1 4m 28AWG P1
—RX1-TX1 4m 28AWG P2

=——RX2-TX2 4m 28AWG P1
=——RX2-TX2 4m 28AWG P2

RX3-TX3 4m 28AWG P1
=——RX3-TX3 4m 28AWG P2

===RX4-TX4 4m 28AWG P1
RX4-TX4 4m 28AWG P2

Differential Insertion Loss (dB)

N

4

Frequency (GHz)

WA
A o
\\
A
2 3 4 5 6 7 8 9 10

Impdenance (Ohms)

Differential Insertion Loss (dB)

120

Differential Impedance - TX Side

115

110

105

o
=]

95

90

N\ SR

Lz

85

80

—RX1-TX1 4m 28AWG P1

—RX1-TX1 4m 28AWG P2
—RX2-TX2 4m 28AWG P1
—RX2-TX2 4m 28AWG P2

75

RX3-TX3 4m 28AWG P1
—RX3-TX3 4m 28AWG P2

——RX4-TX4 4m 28AWG P1
RX4-TX4 4m 28AWG P2

s

2
Time (ns)

25 3 35

Differential De-embedded DDR Insertion Loss

=——RX1-TX1 4m 28AWG P1
=—RX1-TX1 4m 28AWG P2
=——RX2-TX2 4m 28AWG P1

= RX2-TX2 4m 28AWG P2
RX3-TX3 4m 28AWG P1
=——RX3-TX3 4m 28AWG P2

===RX4-TX4 4m 28AWG P1
RX4-TX4 4m 28AWG P2

.

4

N,

~R

7

3 4

5 6
Frequency (GHz)
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Differential De-embedded QDR Insertion Loss

=——RX1-TX1 4m 28AWG P1
=—RX1-TX1 4m 28AWG P2

=——RX2-TX2 4m 28AWG P1
=——RX2-TX2 4m 28AWG P2
RX3-TX3 4m 28AWG P1

=——RX3-TX3 4m 28AWG P2
===RX4-TX4 4m 28AWG P1
RX4-TX4 4m 28AWG P2

Differential Insertion Loss (dB)

.

2.

0 1 2 3 4 5 6 7 8 9 10
Frequency (GHz)

Differential Return Loss - TX

Differential Return Loss - RX

Differential Return Loss (dB)

= RX1-TX1 4m 28AWG P1
=—=RX1-TX1 4m 28AWG P2
=—RX2-TX2 4m 28AWG P1
= RX2-TX2 4m 28AWG P2

RX3-TX3 4m 28AWG P1
= RX3-TX3 4m 28AWG P2
=== RX4-TX4 4m 28AWG P1

RX4-TX4 4m 28AWG P2

6
Frequency (GHz)

10 12

Differential Return Loss (dB)

= RX1-TX1 4m 28AWG P1
==RX1-TX1 4m 28AWG P2
=—RX2-TX2 4m 28AWG P1
=—RX2-TX2 4m 28AWG P2

RX3-TX3 4m 28AWG P1
=——RX3-TX3 4m 28AWG P2
=== RX4-TX4 4m 28AWG P1

RX4-TX4 4m 28AWG P2

6
Frequency (GHz)

10
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Time-Domain Differential Near-End Crosstalk 100ps Risetime (20-80%)

08

06

04

0.2

-0.2

[

Crosstalk (%)
7
|
\

-0.4

-06

-0.8

—RX4-TX1 4m 28AWG P1 (Max = 0.018 %)
—RX4-TX1 4m 28AWG P2 (Max = 0.018 %)
—RX4-TX2 4m 28AWG P1 (Max = 0.019 %)
—RX4-TX2 4m 28AWG P2 (Max = 0.011 %)
RX4-TX3 4m 28AWG P1 (Max = 0.096 %)
—RX4-TX3 4m 28AWG P2 (Max = 0.084 %)
—RX4-TX4 4m 28AWG P1 (Max = 0.0066 %)
RX4-TX4 4m 28AWG P2 (Max = 0.016 %)

Crosstalk (%)

0.8

0.6

0.4

0.2

-0.2

-0.4

-0.6

-0.8

Time-Domain Differential Near-End Crosstalk 50ps Risetime (20-80%)

(e

S
<\

\\@m‘& B

—RX4-TX1 4m 28AWG P1

—RX4-TX1 4m 28AWG P2
—RX4-TX2 4m 28AWG P1
—RX4-TX2 4m 28AWG P2

RX4-TX3 4m 28AWG P1
—RX4-TX3 4m 28AWG P2

—RX4-TX4 4m 28AWG P1
RX4-TX4 4m 28AWG P2

Max =0.12 %)

S S s s s

Max = 0.043 %)
Max = 0.043 %)
Max = 0.033 %)
Max = 0.034 %)

Max = 0.098 %)
Max = 0.029 %)
Max = 0.046 %)

15 2 25 3 35 1. 2 25 3 35
Time (ns) Time (ns)
&& & !
8 $OES5 # JH#  $$#
8 $0E5 $ , #$: , 53,
*1 % " =I H 81
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Differential Insertion Loss (dB)

2.

Differential De-embedded DDR Insertion Loss

0 . ,
—RX1-TX1 1m 28AWG P1
——RX1-TX1 1m 28AWG P2
2 —RX2-TX2 1m 28AWG P1
—RX2-TX2 1m 28AWG P2
RX3-TX3 1m 28AWG P1
4 - ——RX3-TX3 1m 28AWG P2
“*‘ii‘g% ——RX4-TX4 1m 28AWG P1
MW RX4-TX4 1m 28AWG P2
-~ WAL T ;
6 v'v\‘m\_\\‘\\ !
-8 “VN%
-10
12
14
-16 \\
-18
2% 3 4 5 6 7 8 9 10

Frequency (GHz)

$"&&'BE'B&E(




$"&&'BE'B&E( $



&& ! &
# $0E5 # ,#3$ , 3$;
# $0E5 $ s , $9;
* % " =I H 81

$"&&'BE'B&E(




$"&&'BE'B&E( $



$"&&'BE'B&E( $



&& $ ! & 0 $ !
E5 # , $H$ ,$)
E5 $ , $#) $9;

*|

% "=l

H 81

$"&&'BE'B&E(




$"&&'BE'B&E( $



$"&&'BE'B&E( $



&& $ ! & $ !
,) ;,E5 # | HE .B9;
,),E5 $ ,#S, ,15)8

*| % "=l H 81

$"&&'BE'B&E( $



" )" 23

$"&&'BE'B&E( $



" )" 23

$"&&'BE'B&E( $



&& $ ! &
$ $ES5 # ,#8: , $$;
$ $ES5 S , #90 , 3

* % " =I H 81

$"&&'BE'B&E(




&, )" 23

$"&&'BE'B&E( $



&, )" 23

$"&&'BE'B&E( $



&, )" 23

&8 $ ! & $ !
) $E5 # H#$ 355
,) ;$E5 $ H#H3 $;8
* % " =I H 81

$"&&'BE'B&E( $



,) ;S E5 8 $0E5

"' $' E5

$"&&'BE'B&E( $



