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4 To compare the high-speed performance of FCI's Crossbow
Connector with that of Amphenol’s using high-bandwidth test
boards

4 Calibration kit: SOLT

& Parameters tested will include
Differential Impedance
Differential Return Loss
Differential Insertion Loss
Differential Crosstalk
Within-pair skew
Propagation Delay
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4 For all parameters measured, the FCl and Amphenol
products exhibited similar performance.
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4 Differential Impedance
4 The FCI exhibited about 90-106 ohms on all pairs in both directions at a
system risetime ~137ps (10-90%)
4 The Amphenol exhibited about 90-106 ohms on all pairs in both
directions at a system risetime ~137ps (10-90%)
4 FCl's and Amphenol’s impedance are almost identical

4 Differential Return Loss

4 All the FCI and Amphenol headers exhibited less than -8dB up to
20GHz, with most pairs having less than -10dB up to 20GHz.

4 Differential Insertion Loss

4 The FCI sample exhibited less than 5dB of loss up to about 6GHz and
less than 20dB of loss up to 18.5GHz

4 The Amphenol sample exhibited less than 5dB of loss up to about 6GHz,
less than 20dB of loss up to 18.5GHz
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4 Frequency-Domain Differential Crosstalk

4 Near-End

FCI
Single active: < -38dB up to 20GHz
Multi-active: < -32dB up to 20GHz
Amphenol
Single active: < -38dB up to 20GHz
Multi-active: < -32dB up to 20GHz

4 Far-End

FCI
Single active: <-40dB up to 20GHz
Multi-active: < -38dB up to 20GHz
Amphenol
Single active: < -40dB up to 20GHz
Multi-active: < -38dB up to 20GHz
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Conclusions cont. FCi
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4 Time-Domain Differential Crosstalk - @ ~157ps (10-90%)

4 Near-End
FCI

Single active: .36% max

Multi active: 1.82% max
Amphenol

Single active: 0.33% max

Multi active: 1.58% max

4 Far-End

FCI
Single active: 0.31% max
Multi active: 1.4% max
Amphenol
Single active: 0.37% max
Multi active: 1.3% max
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4 Within Pair Skew - @ ~157ps (10-90%)
FCI
10% level — 8 ps max
50% level — 6 ps max
Amphenol
10% level — 9 ps max
50% level — 7 ps max

4 Propagation Delay-@ ~157ps (10-90%)
Both the FCI and Amphenol’s parts are similar
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Equipment Used Fg//

4 Agilent Technologies N5230C PNA-L Network Analyzer

4 Frequency Range: 300KHz — 20GHz

4@ SOLT calibration from 10MHz to 20GHz with 2000 data points
and having an IF Bandwidth of 1KHz

4 Gore™ PHASEFLEX® Microwave test cables,

P/N SJ083000-07
4 3 foot cable length used on the Advantest Pattern Generator
and the Agilent PNA
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Test Board Details FC
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4 Calibration trace measured on Crossbow™ daughter card test board PCB67 RevB

4 The two Arp/lphenol Crossbow right-angle receptacles, P/N DM32600011, were mounted on
Crossbow™ daughter card test boards PCB67 RevB. An orthogonal midplane was used to
connect the two receptacles. Both Amphenol vertical headers, P/N 2827002000, and FCI
vertical headers, P/N 10089480-1001, were tested.

4 The headers were mounted on PCB201 Rev A midplanes.

4 SMA: SV Microwave Inc. P/N 2921-6929.SF.PDD

Figure 2. FCI and Figure 3: Mated
Amphenol midplane 270° Crossbow

Figure 1: Crossbow™
daughter card test board
PCB67 RevB
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Test Procedures FCi
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4 Differential Impedance: Data was taken in the Frequency Domain.
It was then transformed into the Time Domain using MATLAB and
plotted in both directions. An input risetime of 35ps (10-90%) was
used to achieve a system risetime of ~137ps (10-90%).

4 Return Loss: Data was plotted for the side 1-to-side-2 direction and
include PCB effect.

4 Insertion Loss: Data was plotted for the side 1-to-side-2 direction.
The data was plotted with and without the PCB loss.

4 Crosstalk: Data was plotted for the side 1-to-side-2 direction for
both Near-End and Far-End Crosstalk. Frequency-Domain data was
plotted and transformed into the Time Domain using MATLAB. Time
Domain data was plotted at a system risetime of ~157ps (10-90%).
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Differential Impedance — Side 1-to-Side-2 cm///i
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Differential Impedance — Side 2-to-Side-1 cm///i
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Differential Impedance — Side 2-to-Side-1 cm///i

Differential Impedance - Side 2-to-Side-1

120 T . . . . . T .
m— PR ML ATCS (Max = 104 4857 oh - -

(=] —— EF{-ML4 FCI (M(axix104.39?3 ohr?nar)nS) """ } SOLT Callbratlon
”g‘ L
6 105 A1B1- A2B2- A3B3-
S 00 M6L6 | K6J6 H6G6 —— Amphenol
Q 95
S g C1D1- | C2D2- | C3D3- T EC
g M5L5 | K5J5 H5G5
o
£ 50

] o Data is shown

In this slide

e 15 2 25 3 35 4 45 5
Time (ns)
Differential Impedance - Side 2-to-Side-1 Differential Impedance - Side 2-to-Side~1

T T T T T T T T 120 T T T T T T T T
——EF2-KJ ATCS (Max = 103 9068 ohrms) ——EF3.-HGA ATCS (Max = 1034426 ohrms)
L) —— EF2-KJ4 FCI (Max = 103.9931 ohms) | N () ——— EF3-HGA FCI (Max = 1032933 ohms) |~ 7

120

L T T B . L S T B T B .
105 105
100 100
95 95

=]
n
=]
n

Impdenance (Ohm

Impdenance (Ohm

Lee]
Lam]
Lee]
Lam]

-
n
]
|
|
|
I
|
|
|
I
|
|
!
|
|
|
|
I
|
|
|
-~
n
T
|
|
|
|
I
|
|
|
I
|
|
|
|
!
|
|
|
|

-]
o e
n
—h -
—
o
o -
bl
n
o -
m_
n
I -
h_
h
n
-—]
=
n
—h -
—
o
M_
bl
n
m_
(_,\)_
h
I
b_
n
n

Time (ns) | | Time (ns)

S1-2009-09-002 Crossbow Comparison ATCS and FCI Measurement Report



Differential Return Loss FCi
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Differential Insertion Loss of Calibration Trace
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Differential Insertion Loss FCi
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Differential Insertion Loss FCi
=7

Differential Insertion Loss

0
I = S N B _ SOLT Calibration
? e e 5
A AW o T ] A1B1- | A2B2- | A3B3-
R 4T | MBLE | K6J6 | HBG6 —— Amphenol
o | | '
(23001 SRS R S ——— e TV .
= i i i FCI
B .
o | | |
T 30 e AV E1F1- | E2F2- | E3F3- :
£ | : MAL4 | K44 | HAGA Data is shown

25 : L - - in this slide

Frequency (GHz)
Differential Insertion Loss Differential Insertion Loss
O T T T O T T T

) )
R e - 2 s
% . . . %
R eV Y g0
S ) OSSR SRS S, V. NSNS S . S 15
5 TN 5
B TN B
IR I N S N W 5 .
% i i H %
L 0 cpakds aTes | L 0= cpanGs ATCS | T
5 m— 0 2S FCI : : 5 —03-HGS FCI .

35 ' ' ' 35 ' ' '

0 5 10 15 20 0 5 10 15 20
Frequency (GHz) Frequency (GHz)

S1-2009-09-002 Crossbow Comparison ATCS and FCI Measurement Report



Differential Insertion Loss FCi
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Differential Insertion Loss with the PCB loss remove
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Differential Insertion Loss — PCB Loss Removed
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Frequency Domain Near-End Crosstalk
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Frequency Domain Near-End Crosstalk

Multi-Active (3:1)

Multi-line Active NEXT - AB3

A3B3

)t NNt Ot SO .

)t NNt S S .

. . . Active pair
AQ b o B AV A N - SOLT Calibration

50k S Amphenol

FCI

Crosstalk (dB)

E 1

—ATCS
—FCl |

0 5 10 15 20
Frequency (GHz)

(1]

S1-2009-09-002 Crossbow Comparison ATCS and FCI Measurement Report



Time Domain Near-End Crosstalk FC
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Time Domain Near-End Crosstalk

Multi-Active (3:1)
Amphenol FCI1

Total .63 Total .65

Victim pair

Active pair
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Frequency Domain Near-End Crosstalk FC

Crosstalk (dB)

1
Loe]
Lam]

-100

Crosstalk (dB)
e S-S N O S
L) L) L) L) L) L) L) Lo} Lo} Lo}

-100

Frequency-Domain Differential NEXT

m— A EF3 ATCS
[| o EF4-EF3 FCI

Frequency (GHz)
Frequency-Domain Differential NEXT

m— GH3-EF3 ATCS
|| e GH3-EF3 FCI

Frequency (GHz)

Crosstalk (dB)

1
Loe]
Lam]

-100

Crosstalk (dB)
e S-S N
L) L) L) L) L) L) L) Lo} Lo} Lo}

-100

Frequency-Domain Differential NEXT

m—PE2EF3 ATCS
[| o EF2-EF3 FCI

Frequency (GHz)
Frequency-Domain Differential NEXT

m— GHA-EF3 ATCS
[ | e GH4-EF3 FCI

Frequency (GHz)

(©

S1-2009-09-002 Crossbow Comparison ATCS and FCI Measurement Report




Frequency Domain Near-End Crosstalk
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Time Domain Near-End Crosstalk ng
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Time Domain Near-End Crosstalk FC
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Time Domain Near-End Crosstalk

Multi-Active (7:1)
Amphenol FCI1

Victim pair

Active pair

S1-2009-09-002 Crossbow Comparison ATCS and FCI Measurement Report



Frequency Domain Near-End Crosstalk
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Frequency Domain Near-End Crosstalk
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Time Domain Near-End Crosstalk FC
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Time Domain Near-End Crosstalk

Multi-Active (3:1)
Amphenol

Total .50

FCI
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Victim pair

Active pair

S1-2009-09-002 Crossbow Comparison ATCS and FCI Measurement Report




Crosstalk (dB)

Crosstalk (dB)

Frequency Domain Far-End Crosstalk

-100

Frequency Domain Dn‘ferentlal FEXT

m— (5 5- ABS ATCS SOLT
[| m—HGE-AB3 FCISOLT

Frequency (GHz)
Frequency Domain leferentlal FEXT

e |5 ABB ATCS SOLT
|| < J5-AB3 FCISOLT

Frequency (GHz)

SOLT Calibration

Crosstalk (dB)

-10F

-20

-100

Single active

A3B3

Active pair

©

—— Amphenol

—— FCI

Frequency Domain leferentlal FEXT

e |4 13- ABS ATCS SOLT
m— | JG-AB3 FCISOLT

Frequency (GHz)

S1-2009-09-002 Crossbow Comparison ATCS and FCI Measurement Report




Frequency Domain Far-End Crosstalk
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Time Domain Far-End Crosstalk FC
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Time Domain Far-End Crosstalk

Multi-Active (3:1)
Amphenol

Total .53

FCI

Total .55

Victim pair

Active pair
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Frequency Domain Far-End Crosstalk ng
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Frequency Domain Far-End Crosstalk FC
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Frequency Domain Far-End Crosstalk
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Time Domain Far-End Crosstalk

Multi-Active (7:1)
Amphenol FCI
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Frequency Domain Far-End Crosstalk
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Time Domain Far-End Crosstalk FC
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Time Domain Far-End Crosstalk

Multi-Active (3:1)
Amphenol

Total 41

FCI

Total 47
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Within-Pair Skew FCi
=7

Side 1-Side2|  No. | 10% (ps) | 50% (ps)
AB1-ML6 AFT gls 2 g
AB2KJ6 A= 2 2
AB3-HGs [—AI=2 2 :
CD1-ML5 AFT gls 2 g
CD2-KJ5 AFT gls g g
cD3-HGs |- gls g 1
EF1-ML4 AFT gls i g
EF2-KJ4 AFT gls g j
EF3-HG4 AFT gls j g
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Propagation Delay F

Side 1 - Side2 No. 10% (ps) 90% (ps)
R e S T
T o e
e o
corms [T s e
cors |G T ts |t
CD3HGS 1P —oos | %0

ATCS 1619 1642

EF1-ML4 FCI 1619 1642
ATCS 1587 1611

EF2-KJ4 FCI 1588 1611
EF3.HG4 ‘ ATCS 1556 1580

FCI

1557

1580
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