Test System Risetime
Thinh Nguyen
Dean Vermeersch

Tektronix 11801C Digital Sampling Oscilloscope.

MicroGiga CN test fixture supplied by FCI, SK-
48294 Rev 2.

18 inch length RG-58 Coaxial test leads with
SMA plugs both ends.

Risetime measurements are made 1in accordance
with SFF-8410.

This report shows the risetime measurements of
the test system with and without filtering.
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Test Fixture
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Test Fixtures with Cable Assembly as DUT
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The FCI test fixture has two sets of
calibration traces:

Single Length Calibration Trace:

One set of calibration traces consists of a trace length the same as in
the test fixture, with SMA side launch connectors on both ends of the
trace. Risetime measurements through this calibration structure will be
refered to as “single length calibration trace.” Many testers use this
calibration structure to attempt determining the risetime of the test
pulse edge at the point when it enters the device under test.

Note from the test data, that this calibration structure and method does
NOT yield an accurate approximation of risetime at launch into the
DUT; for this test fixture and test leads. In fact a much slower

risetime 1s recorded with this method than actually exists at the launch
into the DUT.
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Test System Risetime Measurements for
Time Domain Impedance Profile and Crosstalk

Send Receive

Calibration Trace

Receive

~
Launch Point
into DUT

LILT LI

NN

Measures single length calibration trace
risetime

(This measurement)’ = SEND? + RECEIVE?

Note: SEND = RECEIVE, so cannot solve
for send, and cannot determine risetime
at launch into DUT

Note: Some testers assume RECEIVE =0
by using very short RECEIVE test
leads, but this ignores the large
reflection from the RECEIVE SMA
launch.
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The FCI test fixture has two sets of
calibration traces: (continued)

Double Length Calibration Trace:

» The other set of calibration traces consists of a trace length
that 1s twice the length of the traces in the test fixture, with
SMA side launch connectors on both ends of the double
length trace. Risetime measurements through this
calibration structure will be refered to as “double length
calibration trace.” This calibration structure measures
Total Test System Risetime as defined in SFF-8410 and
EIA-364-90.
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The FCI test fixture has two sets of
calibration traces: (continued)

Risetime of test pulse at launch into the device under test (DUT):

The structure of the “double length calibration trace” is symmetrical
about the test reference plane if identical send and return test leads are
used. This symmetry may be utilized to accurately determine the
risetime of the pulse edge at the reference plane (at launch into the
DUT).

Total test system risetime equals the square root of the sums of squares
of the risetime of the components in the test system. Due to symmetry,
there are two components in this calibration test system (send and
receive), and the two components are equal to each other. With the
total measured, we can solve for the component, which 1s Risetime of
the test pulse at the DUT.

Risetime at DUT = square root of (Total test system risetime squared / 2).
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Test System Risetime Measurements for
Time Domain Impedance Profile and Crosstalk

Send Receive

iy

N
118
Digital Sampling\Oscillosco

* Measures total test system risetime

— Includes all portions of test system,
) test leads, and test fixtures that are
Recerve part of the test when the DUT is in
place, but are not part of the DUT

The calibration system is symmetric
about the lunch point into the DUT:

TOTAL? = SEND? + RECEIVE?

Due to symmetry SEND = RECEIVE,
( 4 i so substitute:

TOTAL? = SEND? + SEND?

Send

Double Length

Calibration Trace |

Launch Point D
into DUT [—

y SEND = VTOTALZ2/2
|
O

SEND = Risetime of pulse edge at
launch point into DUT
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Risetime Measurements

The following slides show the risetime waveforms through the various
calibration structures, with and without filtering added.

Waveforms with filtering added are included because it has been
requested to measure Impedance Profile and Cross Talk at 50 ps, 75
ps, and 100 ps risetimes.
Because everyone has a different way of determining the risetime at
which a measurement 1s made, for reference purposes, each time
domain data plot for Impedance profile or crosstalk will list:

— Total Test System Risetime (per SFF-8410 and EIA-364-90)

— Risetime through single length calibration trace (per SFF-8470)

— Risetime at DUT {= [(Total"2)/2]"0.5}
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Typical Fixture Rise Time Measurement

Date: 2/6/03
Temperature: 75.74 F
Relative Humidity: 8.9 %
Method: TDT

Test Fixture: FCI Test Fixture, 4X-Infiniband,
SK-48294 Rev 2

Double length calibration trace
Filter = None

Total Test System Risetime = 53.63 ps
Risetime at DUT = 37.92 ps

125”1"0" ......... ......... ......... ......... ......... ......... ......... ......... ......... .........

T omY

‘noty
trig'd

—625mY

tyca | cecronics AMP



Typical Fixture Rise Time Measurement with Filter

EBBH'IV ......... ......... ......... ......... ......... ......... ......... ......... ......... .........

Date: 2603 TRV O RPN PO SO NN SN SO R
Temperature: 75.74 F | | | | | | | | | |
Relative Humidity: 8.9 %
Method: TDT

Test Fixture: FCI Test Fixture, 4X-Infiniband,
SK-48294 Rev 2

Double length calibration trace

Filter = 70 Pico-seconds

Total Test System Risetime = 76.22 ps
Risetime at DUT = 53.9 ps
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Typical Fixture Rise Time Measurement with Filter

EBBH'IV ......... ......... ......... ......... ......... ......... ......... ......... ......... .........

Date: 2603 TRV O RPN PO SO NN SN SO R
Temperature: 75.74 F | | | | | | | | | |
Relative Humidity: 8.9 %
Method: TDT

Test Fixture: FCI Test Fixture, 4X-Infiniband,
SK-48294 Rev 2

Double length calibration trace
Filter = 120 Pico-seconds

Total Test System Risetime = 105.72 ps
Risetime at DUT = 74.75 ps
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Typical Fixture Rise Time Measurement with Filter

EBBH'IV ......... ......... ......... ......... ......... ......... ......... ......... ......... .........

Date: 2603 TRV O RPN PO SO NN SN SO R
Temperature: 75.74 F | | | | | | | | | |
Relative Humidity: 8.9 %
Method: TDT

Test Fixture: FCI Test Fixture, 4X-Infiniband,
SK-48294 Rev 2

Filter = 175 Pico-seconds

Total Test System Risetime = 140.07 ps
Risetime at DUT = 99.04 ps
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Typical Through Fixture Rise Time Measurement with Filter

1 2 5 m I'UII ......... ......... ......... ......... ......... ......... ......... ......... ......... .........
Date: 2/6/03 ......... ......... ......... ......... ......... ......... ......... ......... .........
Temperature: 75.74 F : : : : : : : : : :
Relative Humidity: 8.9 %
Method: TDT
Test Fixture: FCI Test Fixture, 4X-Infiniband, ey
SK-48294 Rev 2 cdiVl|
Single length calibration trace
Filter = None
motd|
. trig'd
Single length Risetime = 49.53 ps £ [ S T (U S DN SO SO U
~625mY
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Typical Fixture Rise Time Measurement

EBBH'IV ......... ......... ......... ......... ......... ......... ......... ......... ......... .........

Date: 21403 Al TRV OO RPN IO OO RN IR SO R
Temperature: 77.54 F | | | | | | | | | |
Relative Humidity: 10.1 %
Method: TDT

Test Fixture: FCI Test Fixture, 4X-Infiniband,
SK-48294 Rev 2

Single length calibration trace

Filter = 70 Pico-seconds

Single length Risetime = 73.14 ps
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Typical Fixture Rise Time Measurement

EBBH'IV ......... ......... ......... ......... ......... ......... ......... ......... ......... .........

Date: 21403 Al TRV OO RPN IO OO RN IR SO R
Temperature: 77.54 F | | | | | | | | | |
Relative Humidity: 10.1 %
Method: TDT

Test Fixture: FCI Test Fixture, 4X-Infiniband,
SK-48294 Rev 2

Single length calibration trace
Filter = 120 Pico-seconds

Single length Risetime = 102.3 ps
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Typical Fixture Rise Time Measurement

EBBH'IV ......... ......... ......... ......... ......... ......... ......... ......... ......... .........

Date: 21403 Al TRV O RPN PO SO NN SN SO R
Temperature: 77.54 F | | | | | | | | | |
Relative Humidity: 10.1 %
Method: TDT

Test Fixture: FCI Test Fixture, 4X-Infiniband,
SK-48294 Rev 2

Single length calibration trace
Filter = 175 Pico-seconds

Single length Risetime = 136.8 ps
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The FCI test fixture Impedance Profile
through the calibration traces

For reference purposes, the following slides show the
Impedance Profile through the double length and single
length calibration traces of the test fixture.

Compare the profile of these calibration traces to the profile
of the test traces when a DUT 1s measured. Note that no
two test traces have the same impedance profile, and no
test traces are the same as the calibration traces. This will
have an impact on the accuracy of calibrations when using

this test fixture.
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Typical Impedance Profile Measurement

Date: 2/14/03

Temperature: 77.54 F

Relative Humidity: 10.1 %
Method: TDR From Tek. 11801C

Fixture: FCI test Fixture, 4X Infiniband, SK-
48295 Rev 2.

Double length calibration trace
Filter = None

- Cursors| Window FFTmag DefTra
Elamp ....................................................................................................
d8me : : : : : : : : : :
sdiv| R PP SR R R R

‘noty
trig'd

& o

26 . BBHmp
SH. 4BHme

o] Ll
47 . 620 95. 240
52.670Q 185.30
S.B5140 18. 160
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Typical Impedance Profile Measurement

Date: 2/14/03

Temperature: 77.54 F

Relative Humidity: 10.1 %
Method: TDR From Tek. 11801C

Fixture: FCI test Fixture, 4X Infiniband, SK-
48295 Rev 2.

Single length calibration trace
Filter = None

d4lme
Adiw

‘noty
trig'd

o] [V
4.3997me SH.440 186,940
4@.488me  54.210Q 188. 40
d6.@0HAme 3. 7HEQ 7.5360
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Impedance Profile Measurements
Thinh Nguyen
Dean Vermeersch

Tektronix TDS 8000 Digital Sampling Oscilloscope.

MicroGiga CN test fixture supplied by FCI, SK-48294 Rev
2

18 inch length RG-58 Coaxial test leads with SMA plugs
both ends.

Impedance Profile measurements are made in accordance
with SFF-8410.

This report shows the Impedance Profile measurements of
0.5 meter length 28 AWG MicroGiga CN cable assembly
without filtering. Also included 1s one pair of 5 meter

length 28 AWG, and 10 meter length 24 AWG for
comparison.
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Time Domain Impedance Profile Test Set-Up

I
M\\/\ ¢ ~ L 500 Load il
X ] oads
™ o /1)
- ninlnin ]
11801C —
Digital Sampling Oscilloscope C]zl?‘;)lzfi;e?%;}ée L] r L‘ r
Single Length
Calibration Trace
\
E-u\_ \ —LE
H
E—I SMA Launches
[H 4 ]
(101 —
]

Launch point into DUT

I 1

(SMT of receptacle)

Microgiga CN
Mated pair

|
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Impedance Profile Measurements

The following slides show the risetime waveforms for
when no filter 1s used in the test system.

The first slide labeled double length calibration trace

shows total test system risetime of 54 ps and risitime at
launch into the DUT of 38 ps.

The second slide labeled single length calibration trace
shows a risetime of 50 ps

This Impedance Profile data is for those who are interested
in total test system risetime, and risetime through the
single length traces, of 50 ps.
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Typical Fixture Rise Time Measurement

Date: 2/6/03
Temperature: 75.74 F
Relative Humidity: 8.9 %
Method: TDT

Test Fixture: FCI Test Fixture, 4X-Infiniband,
SK-48294 Rev 2

Double length calibration trace
Filter = None

Total Test System Risetime = 53.63 ps
Risetime at DUT = 37.92 ps

125”1"0" ......... ......... ......... ......... ......... ......... ......... ......... ......... .........

7SmV, _ _ : : ; : : : : .
sdiv| L . o . N S N S N :

‘noty
trig'd

-B25mY
4[ . 96ns

ns
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Typical Through Fixture Rise Time Measurement with Filter

1 2 5 m I'UII ......... ......... ......... ......... ......... ......... ......... ......... ......... .........
Date: 2/6/03 ......... ......... ......... ......... ......... ......... ......... ......... .........
Temperature: 75.74 F : : : : : : : : : :
Relative Humidity: 8.9 %
Method: TDT
Test Fixture: FCI Test Fixture, 4X-Infiniband, ey
SK-48294 Rev 2 cdivl|
Single length calibration trace
Filter = None
motd|
. trig'd
Single length Risetime = 49.53 ps £ | U S T (U S DS SN U SO S
~625mY
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Impedance Profile Measurements

The following slides show the Impedance Profile of the test fixture
with nothing mated to the FCI MicroGiga CN receptacle that 1s
mounted on the fixture.

Two slides for two different positions in the fixture.

These slides may be used to roughly determine the location in time of
the interface between the board mount receptacle and the cable plug.

Compare this Impedance profile to the Impedance profiles of the
calibration traces (shown in the risetime measurement file). Note that
the impedance profile of the calibration traces is not the same as the
actual traces, this will yield errors in vector calibrations.
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Typical Impedance Profile Measurement

Date: 2/6/03

Temperature: 75.74 F

Relative Humidity: 8.9 %
Method: TDR From Tek. 11801C

Fixture: FCI test Fixture, 4X Infiniband, SK-
48295 Rev 2.

DUT: PC Trace S1, S2 of TB # 2
Total Test System Risetime = 53.63 ps
Risetime at DUT = 37.92 ps

Single length Risetime = 49.53 ps

Impedance Max = 129.5 ohms

Impedance Min = 109.5 ohms

d4lme
Adiw

‘noty
trig'd

-155me

37.52ns

Dots

9 fIxg

el 45.58Bme 54.770 119, 50

e 128.7Bmp 64.770Q 129,540

hp B3.Z0Hme 1H0.HAQ ch.A1Q 468, 74lBHAn s
t1l 39.66Hns tl1-C 19.83Hns

t2  4d.74dns t2-C ch.37lns

At 1.H8HHns  At-2 S48, Blps

1.4 925.93MH=
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Typical Impedance Profile Measurement

Date: 2/6/03

Temperature: 75.74 F

Relative Humidity: 8.9 %
Method: TDR From Tek. 11801C

Fixture: FCI test Fixture, 4X Infiniband, SK-
48295 Rev 2.

DUT: PC Trace S5, S6 of TB # 2
Total Test System Risetime = 53.63 ps
Risetime at DUT = 37.92 ps

Single length Risetime = 49.53 ps

Impedance Max = 125.4 ohms

Impedance Min = 109.9 ohms

d4lme
Adiw

‘noty
trig'd

-155me

37.52ns

Dots

9 fIxZ

el 47.10Bme 54.940Q 119,94

e  112.7Bmp 62.70Q 125,440

hp  65.6HBHme 7.7590 15.520 468, 74lBHAn s
t1l 39.66Hns tl1-C 19.83Hns

t2  4d.74dns t2-C ch.37lns

At 1.H8HHns  At-2 S48, Blps

1.4 925.93MH=
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Impedance Profile Measurements

* The following slides show the Impedance Profile of each
pair in the cable assembly measured from one end.
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Typical Impedance Profile Measurement

Date: 2/28/03

Temperature: 77.43 F

Relative Humidity: 11.5 %
Method: TDR From Tek. 11801C

Fixture: FCI Test Fixture, 4X Infiniband, SK-
48295 Rev 2.

DUT: End P1, 0.5 meter Skew-clear, 8 pairs,
28 AWG

Filter = None

Total Test System Risetime = 53.63 ps
Risetime at DUT = 37.92 ps

Single length Risetime = 49.53 ps

Pair: PC S1,S2

Impedance Max = 104.1 ohms

Impedance Min = 86.15 ohms

d8me : : : : : : : : : :
sdiv| R s P PR . L . L

‘noty
trig'd

9 IxZ

el -75.20Bme 43.H10Q 86. 150
e CH.BOBmep 52.B40Q 184,140
hp  95.78Hme 9.H350 18.87Q
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Typical Impedance Profile Measurement

Date: 2/28/03

Temperature: 77.43 F

Relative Humidity: 11.5 %
Method: TDR From Tek. 11801C

Fixture: FCI Test Fixture, 4X Infiniband, SK-
48295 Rev 2.

DUT: End P1, 0.5 meter Skew-clear, 8 pairs,
28 AWG

Filter = None

Total Test System Risetime = 53.63 ps
Risetime at DUT = 37.92 ps

Single length Risetime = 49.53 ps

Pair: PC S3, S4

Impedance Max = 104.6 ohms

Impedance Min = 86.85 ohms

d4lme
Adiw

‘noty
trig'd

9 IxZ
el -7H.40Bme 43,420 86.850
e 22.4@Bmp 52.290Q 184,64
hp  97.8H@Hme B.8680 17. 740
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Typical Impedance Profile Measurement

Date: 2/28/03

Temperature: 77.43 F

Relative Humidity: 11.5 %
Method: TDR From Tek. 11801C

Fixture: FCI Test Fixture, 4X Infiniband, SK-
48295 Rev 2.

DUT: End P1, 0.5 meter Skew-clear, 8 pairs,
28 AWG

Filter = None

Total Test System Risetime = 53.63 ps
Risetime at DUT = 37.92 ps

Single length Risetime = 49.53 ps

Pair: PC S5, S6

Impedance Max = 105.4 ohms

Impedance Min = 83.96 ohms

d4lme
Adiw

‘noty
trig'd

9 xZ
el -B7.20Bme 41.980Q 83.960
e 26.48Bmp 52.71Q 185, 440
hp 113.6Hme 1H8.730 cl.460
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Typical Impedance Profile Measurement

Date: 2/28/03

Temperature: 77.43 F

Relative Humidity: 11.5 %
Method: TDR From Tek. 11801C

Fixture: FCI Test Fixture, 4X Infiniband, SK-
48295 Rev 2.

DUT: End P1, 0.5 meter Skew-clear, 8 pairs,
28 AWG

Filter = None

Total Test System Risetime = 53.63 ps
Risetime at DUT = 37.92 ps

Single length Risetime = 49.53 ps

Pair: PC S7, S8

Impedance Max = 103.9 ohms

Impedance Min = 82.62 ohms

d4lme
Adiw

‘noty
trig'd

9 IxZ
el -95.19%me 41.310Q 82.624
e 19.281mp 51.96Q 183,94
hp 113.6Hme 1H.650 cl.380
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Typical Impedance Profile Measurement

Date: 2/28/03

Temperature: 77.43 F

Relative Humidity: 11.5 %
Method: TDR From Tek. 11801C

Fixture: FCI Test Fixture, 4X Infiniband, SK-
48295 Rev 2.

DUT: End P1, 0.5 meter Skew-clear, 8 pairs,
28 AWG

Filter = None

Total Test System Risetime = 53.63 ps
Risetime at DUT = 37.92 ps

Single length Risetime = 49.53 ps

Pair: PC S9, S10

Impedance Max = 104.1 ohms

Impedance Min = 82.62 ohms

d4lme
Adiw

‘noty
trig'd

9 IxZ
el -95.19%me 41.310Q 82.620
e ZB.BAlmep 5Z2.B40Q 184,140
hp 115.2Hme 1H8.730 2l.47Q
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Typical Impedance Profile Measurement

Date: 2/28/03

Temperature: 77.43 F

Relative Humidity: 11.5 %
Method: TDR From Tek. 11801C

Fixture: FCI Test Fixture, 4X Infiniband, SK-
48295 Rev 2.

DUT: End P1, 0.5 meter Skew-clear, 8 pairs,
28 AWG

Filter = None

Total Test System Risetime = 53.63 ps
Risetime at DUT = 37.92 ps

Single length Risetime = 49.53 ps

Pair: PC S11, S12

Impedance Max = 105.3 ohms

Impedance Min = 81.95 ohms

d4lme
Adiw

‘noty
trig'd

9 IxZ

el -99.19%me 48,980 81.950Q
e 25.6BImp 52.630Q 185, 340
hp 174.8Hme 11.650 £3.380
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Typical Impedance Profile Measurement

Date: 2/28/03

Temperature: 77.43 F

Relative Humidity: 11.5 %
Method: TDR From Tek. 11801C

Fixture: FCI Test Fixture, 4X Infiniband, SK-
48295 Rev 2.

DUT: End P1, 0.5 meter Skew-clear, 8 pairs,
28 AWG

Filter = None

Total Test System Risetime = 53.63 ps
Risetime at DUT = 37.92 ps

Single length Risetime = 49.53 ps

Pair: PC S13, S14

Impedance Max = 104.2 ohms

Impedance Min = 85.19 ohms

d4lme
Adiw

‘noty
trig'd

9 xZ
el -BH.BBBme, 42,590 85.194Q
e C2H.BBBmep 52.120Q 184,240
hp  1HH.BHme 9.5320 19. 460
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Typical Impedance Profile Measurement

Date: 2/28/03

Temperature: 77.43 F

Relative Humidity: 11.5 %
Method: TDR From Tek. 11801C

Fixture: FCI Test Fixture, 4X Infiniband, SK-
48295 Rev 2.

DUT: End P1, 0.5 meter Skew-clear, 8 pairs,
28 AWG

Filter = None

Total Test System Risetime = 53.63 ps
Risetime at DUT = 37.92 ps

Single length Risetime = 49.53 ps

Pair: PC S15, S16

Impedance Max = 104.8 ohms

Impedance Min = 82.88 ohms

d4lme
Adiw

‘noty
trig'd

9 IxZ

el -93.60Bme 41.440 82,880
e 23.Z20Bmp 52.38Q 184,84
hp 116.8Hme 1H8.930 21.870
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Impedance Profile Measurements

e The following slides show the Impedance Profile of pair
S9S10 of the 5 meter length 28 AWG assembly, and of
pair S9S10 of the 10 meter length 24 AWG assembly.
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Typical Impedance Profile Measurement

Date: 2/28/03

Temperature: 77.43 F

Relative Humidity: 11.5 %
Method: TDR From Tek. 11801C

Fixture: FCI Test Fixture, 4X Infiniband, SK-
48295 Rev 2.

DUT: End P1, 5 meters Skew-clear, 8 pairs,
28 AWG

Filter = None

Total Test System Risetime = 53.63 ps
Risetime at DUT = 37.92 ps

Single length Risetime = 49.53 ps

Pair: PC S9, S10

Impedance Max = 102.1 ohms

Impedance Min = 85.05 ohms

d8me : : : : : : : : : :
sdiv| R R R L

‘noty
trig'd

o] sl

el —88.79%me 42.520Q 85.050
pc  18.4B81mp 51.B5Q 182,10
Ap  S1.Z2HHme B.5270 17,850
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Typical Impedance Profile Measurement

Date: 2/28/03

Temperature: 77.43 F

Relative Humidity: 11.5 %
Method: TDR From Tek. 11801C

Fixture: FCI Test Fixture, 4X Infiniband, SK-
48295 Rev 2.

DUT: End P1, 10 meters Skew-clear, 8 pairs,
24 AWG

Filter = None

Total Test System Risetime = 53.63 ps
Risetime at DUT = 37.92 ps

Single length Risetime = 49.53 ps

Pair: PC S9, S10

Impedance Max = 99.20 ohms

Impedance Min = 74.70 ohms

d4lme
Adiw

‘noty
trig'd

e —3.99%4dme
hp 14H.8Hme

o s
37.3:50 74,780
43. 6640 99,280
12.250 24.580
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Impedance Profile Measurements
Thinh Nguyen
Dean Vermeersch

Tektronix TDS 8000 Digital Sampling Oscilloscope.

MicroGiga CN test fixture supplied by FCI, SK-48294 Rev
2

18 inch length RG-58 Coaxial test leads with SMA plugs
both ends.

Impedance Profile measurements are made in accordance
with SFF-8410.

This report shows the Impedance Profile measurements of
0.5 meter length 28 AWG MicroGiga CN cable assembly
with filtering to achieve 50ps risetime at launch into the
DUT. Also included is one pair of 5 meter length 28
AWG, and 10 meter length 24 AWG for comparison.
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Time Domain Impedance Profile Test Set-Up

I
W ¢ ~ L 500 Load il
X ] oads
™ o /1)
- ninlnin ]
11801C —
Digital Sampling Oscilloscope C]zl?‘;)lzfi;e?%;}ée L‘ r L‘ r
Single Length
Calibration Trace
\
E-u\_ \ —LE
H
E—I SMA Launches
[H 4 ]
(101 —
]

Launch point into DUT

[ 1

(SMT of receptacle)

Microgiga CN
Mated pair

|
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Impedance Profile Measurements

The following slides show the risetime waveforms for when a 70 ps
filter 1s used in the test system.

The first slide labeled double length calibration trace shows total test
system risetime of 76 ps and risitime at launch into the DUT of 54 ps.

The second slide labeled single length calibration trace shows a risetime
of 73 ps

This Impedance Profile data is for those who are interested in total test
system risetime, and risetime through the single length traces, of 75 ps.

And for those who are interested in risetime of 50 ps at launch into the
DUT.
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Typical Fixture Rise Time Measurement with Filter

EBBH'IV ......... ......... ......... ......... ......... ......... ......... ......... ......... .........

Date: 2603 TRV OO RPN IO OO RN IR SO R
Temperature: 75.74 F | | | | | | | | | |
Relative Humidity: 8.9 %
Method: TDT

Test Fixture: FCI Test Fixture, 4X-Infiniband,
SK-48294 Rev 2

Double length calibration trace

Filter = 70 Pico-seconds

Total Test System Risetime = 76.22 ps
Risetime at DUT = 53.9 ps
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Typical Fixture Rise Time Measurement

EBBH'IV ......... ......... ......... ......... ......... ......... ......... ......... ......... .........

Date: 21403 Al TRV OO RPN IO OO RN IR SO R
Temperature: 77.54 F | | | | | | | | | |
Relative Humidity: 10.1 %
Method: TDT

Test Fixture: FCI Test Fixture, 4X-Infiniband,
SK-48294 Rev 2

Single length calibration trace

Filter = 70 Pico-seconds

Single length Risetime = 73.14 ps

tyca | cecronics AMP



Impedance Profile Measurements

* The following slides show the Impedance Profile of each
pair in the cable assembly measured from one end.
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Typical Impedance Profile Measurement

Date: 2/28/03

Temperature: 77.43 F

Relative Humidity: 11.5 %
Method: TDR From Tek. 11801C

Fixture: FCI Test Fixture, 4X Infiniband, SK-
48295 Rev 2.

DUT: End P1, 0.5 meter Skew-clear, 8 pairs,
28 AWG

Filter = 70 picoseconds

Total Test System Risetime = 76.22 ps
Risetime at DUT = 53.9 ps

Single length Risetime = 73.14 ps

Pair: PC S1, S2

Impedance Max = 104.2 ohms

Impedance Min = 87.42 ohms

2lme
Adiw

‘noty
trig'd

oAl I ﬁ\ﬂf\f\

”ﬁﬂw;ﬁﬁwé_ﬂ”“: .......

el -67.108me 43.710Q 87.420Q
pc  19.78Bmp 52.610Q 184. 80
Ap B6.8HHme B.Z980 16. 6H

o] [V
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Typical Impedance Profile Measurement

Date: 2/28/03

Temperature: 77.43 F

Relative Humidity: 11.5 %
Method: TDR From Tek. 11801C

Fixture: FCI Test Fixture, 4X Infiniband, SK-
48295 Rev 2.

DUT: End P1, 0.5 meter Skew-clear, 8 pairs,
28 AWG

Filter = 70 picoseconds

Total Test System Risetime = 76.22 ps
Risetime at DUT = 53.9 ps

Single length Risetime = 73.14 ps

Pair: PC S3, S4

Impedance Max = 103.5 ohms

Impedance Min = 88.20 ohms

2lme
Adiw

‘noty
trig'd

o] [V Er

el —62.708me 44,180 88. 280
pc  17.38Bmp 51.76Q 183.50
Ap BH.HHHAmMe 7.6610 15. 320
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Typical Impedance Profile Measurement

Date: 2/28/03

Temperature: 77.43 F

Relative Humidity: 11.5 %
Method: TDR From Tek. 11801C

Fixture: FCI Test Fixture, 4X Infiniband, SK-
48295 Rev 2.

DUT: End P1, 0.5 meter Skew-clear, 8 pairs,
28 AWG

Filter = 70 picoseconds

Total Test System Risetime = 76.22 ps
Risetime at DUT = 53.9 ps

Single length Risetime = 73.14 ps

Pair: PC S5, S6

Impedance Max = 103.6 ohms

Impedance Min = 85.0 ohms

2lme
Adiw

‘noty
trig'd

el —-81.108me 42.580Q 85. 080
pc  17.78Bmp 51.88Q 183. 60
Ap SB.8HHme 3.3H40 18.6140

o] [V Er
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Typical Impedance Profile Measurement

Date: 2/28/03

Temperature: 77.43 F

Relative Humidity: 11.5 %
Method: TDR From Tek. 11801C

Fixture: FCI Test Fixture, 4X Infiniband, SK-
48295 Rev 2.

DUT: End P1, 0.5 meter Skew-clear, 8 pairs,
28 AWG

Filter = 70 picoseconds

Total Test System Risetime = 76.22 ps
Risetime at DUT = 53.9 ps

Single length Risetime = 73.14 ps

Pair: PC S7, S8

Impedance Max = 104.9 ohms

Impedance Min = 85.96 ohms

2lme
Adiw

el -75.50Bme 42.98Q 85. 960
pd  23.7BBmp 52.43Q 184.390
Ap  599.Z2HHme 3. 4480 18. 9@

o] [V Er
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Typical Impedance Profile Measurement

Date: 2/28/03

Temperature: 77.43 F

Relative Humidity: 11.5 %
Method: TDR From Tek. 11801C

Fixture: FCI Test Fixture, 4X Infiniband, SK-
48295 Rev 2.

DUT: End P1, 0.5 meter Skew-clear, 8 pairs,
28 AWG

Filter = 70 picoseconds

Total Test System Risetime = 76.22 ps
Risetime at DUT = 53.9 ps

Single length Risetime = 73.14 ps

Pair: PC S9, S10

Impedance Max = 102.9 ohms

Impedance Min = 83.57 ohms

2lme
Adiw

‘noty
trig'd

el —-89.508me 41.790Q 83.570Q
pc  14.588mp 51.47Q 182.90
hp  1H4.HHme 3.686L 19. 370

o] sl
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Typical Impedance Profile Measurement

Date: 2/28/03

Temperature: 77.43 F

Relative Humidity: 11.5 %
Method: TDR From Tek. 11801C

Fixture: FCI Test Fixture, 4X Infiniband, SK-
48295 Rev 2.

DUT: End P1, 0.5 meter Skew-clear, 8 pairs,
28 AWG

Filter = 70 picoseconds

Total Test System Risetime = 76.22 ps
Risetime at DUT = 53.9 ps

Single length Risetime = 73.14 ps

Pair: PC S11, S12

Impedance Max = 104.6 ohms

Impedance Min = 83.35 ohms

S@mp

‘noty
trig'd

el -98.808me 41.68Q 83.350
pd  22.4BBmp 52.29Q 184 .60
hp 113.2Hme 1H.6Z0 21.230

o] sl
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Typical Impedance Profile Measurement

Date: 2/28/03

Temperature: 77.43 F

Relative Humidity: 11.5 %
Method: TDR From Tek. 11801C

Fixture: FCI Test Fixture, 4X Infiniband, SK-
48295 Rev 2.

DUT: End P1, 0.5 meter Skew-clear, 8 pairs,
28 AWG

Filter = 70 picoseconds

Total Test System Risetime = 76.22 ps
Risetime at DUT = 53.9 ps

Single length Risetime = 73.14 ps

Pair: PC S13, S14

Impedance Max = 104.2 ohms

Impedance Min = 87.34 ohms

S@mp

2lme
/div_

‘noty
trig'd

el -67.60Bme 43.670Q 87.340
pc  Z2B.4BBmp 52.BBQ 184.20
Ap BEH.HHHAMe §.4140 16. 830

o] Ll
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Typical Impedance Profile Measurement

Date: 2/28/03

Temperature: 77.43 F

Relative Humidity: 11.5 %
Method: TDR From Tek. 11801C

Fixture: FCI Test Fixture, 4X Infiniband, SK-
48295 Rev 2.

DUT: End P1, 0.5 meter Skew-clear, 8 pairs,
28 AWG

Filter = 70 picoseconds

Total Test System Risetime = 76.22 ps
Risetime at DUT = 53.9 ps

Single length Risetime = 73.14 ps

Pair: PC S15, S16

Impedance Max = 105.9 ohms

Impedance Min = 86.22 ohms

S@mp

2lmp~
Adiw

‘noty
trig'd

el -74.808me 43.110Q 86.220
pc  28.80Bmp 52.97Q 185.90
Ap 1HZ.BHme 3.856Q 19,710

o] [V Er
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Impedance Profile Measurements

e The following slides show the Impedance Profile of pair
S9S10 of the 5 meter length 28 AWG assembly, and of
pair S9S10 of the 10 meter length 24 AWG assembly.
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Typical Impedance Profile Measurement

Date: 2/28/03

Temperature: 77.43 F

Relative Humidity: 11.5 %
Method: TDR From Tek. 11801C

Fixture: FCI Test Fixture, 4X Infiniband, SK-
48295 Rev 2.

DUT: End P1, 5 meters Skew-clear, 8 pairs,
28 AWG

Filter = 70 Pico-seconds

Total Test System Risetime = 76.22 ps
Risetime at DUT = 53.9 ps

Single length Risetime = 73.14 ps

Pair: PC S9, S10

Impedance Max = 102.0 ohms

Impedance Min = 87.21 ohms

2lme

sdiv] L A ﬂ ________ L L L S L S g

m— R NFHWVW
‘nnt‘ ............................................... ..................................................
trighd :
el :
Tt S
-97.Sme
. lns-diw

o] sl

el -68.308Bme 43.610Q 87.210Q
pZ  9.69%Emp 5H.98Q 182. 680
hp  7H.HHEAMe ¥.3730 14. 750
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Typical Impedance Profile Measurement

Date: 2/28/03

Temperature: 77.43 F

Relative Humidity: 11.5 %
Method: TDR From Tek. 11801C

Fixture: FCI Test Fixture, 4X Infiniband, SK-
48295 Rev 2.

DUT: End P1, 10 meters Skew-clear, 8 pairs,
24 AWG

Filter = 70 Pico-seconds

Total Test System Risetime = 76.22 ps
Risetime at DUT = 53.9 ps

Single length Risetime = 73.14 ps

Pair: PC S9, S10

Impedance Max = 98.71 ohms

Impedance Min = 77.60 ohms

‘noty
trig'd

o] sl
el —-126.18me 38.88Q 77,680
pc —6.5884mp  49.35Q 98.71Q
Ap 113.6Hme 1H.550 2l.1@80

tyca | cecronics AMP



Impedance Profile Measurements
Thinh Nguyen
Dean Vermeersch

Tektronix TDS 8000 Digital Sampling Oscilloscope.

MicroGiga CN test fixture supplied by FCI, SK-48294 Rev
2

18 inch length RG-58 Coaxial test leads with SMA plugs
both ends.

Impedance Profile measurements are made in accordance
with SFF-8410.

This report shows the Impedance Profile measurements of
0.5 meter length 28 AWG MicroGiga CN cable assembly
with filtering to achieve 75 ps risetime at launch into the
DUT. Also included is one pair of 5 meter length 28
AWG, and 10 meter length 24 AWG for comparison
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Time Domain Impedance Profile Test Set-Up

I
W ¢ ~ L 500 Load il
X ] oads
™ o /1)
- ninlnin ]
11801C —
Digital Sampling Oscilloscope C]zl?‘;)lzfi;e?%;}ée L‘ r L‘ r
Single Length
Calibration Trace
\
E-u\_ \ —LE
H
E—I SMA Launches
[H 4 ]
(101 —
]

Launch point into DUT

[ 1

(SMT of receptacle)

Microgiga CN
Mated pair

|
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Impedance Profile Measurements

The following slides show the risetime waveforms for when a 120 ps
filter 1s used in the test system.

The first slide labeled double length calibration trace shows total test
system risetime of 106 ps and risitime at launch into the DUT of 75 ps.

The second slide labeled single length calibration trace shows a risetime
of 102 ps

This Impedance Profile data is for those who are interested in total test
system risetime, and risetime through the single length traces, of 100

ps.
And for those who are interested in risetime of 75 ps at launch into the
DUT.
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Typical Fixture Rise Time Measurement with Filter

EBBH'IV ......... ......... ......... ......... ......... ......... ......... ......... ......... .........

Date: 2603 TRV OO RPN IO OO RN IR SO R
Temperature: 75.74 F | | | | | | | | | |
Relative Humidity: 8.9 %
Method: TDT

Test Fixture: FCI Test Fixture, 4X-Infiniband,
SK-48294 Rev 2

Double length calibration trace
Filter = 120 Pico-seconds

Total Test System Risetime = 105.72 ps
Risetime at DUT = 74.75 ps
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Typical Fixture Rise Time Measurement

EBBH'IV ......... ......... ......... ......... ......... ......... ......... ......... ......... .........

Date: 21403 Al TRV OO RPN IO OO RN IR SO R
Temperature: 77.54 F | | | | | | | | | |
Relative Humidity: 10.1 %
Method: TDT

Test Fixture: FCI Test Fixture, 4X-Infiniband,
SK-48294 Rev 2

Single length calibration trace
Filter = 120 Pico-seconds

Single length Risetime = 102.3 ps
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Impedance Profile Measurements

* The following slides show the Impedance Profile of each
pair in the cable assembly measured from one end.
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Typical Impedance Profile Measurement

Date: 2/28/03

Temperature: 77.43 F

Relative Humidity: 11.5 %
Method: TDR From Tek. 11801C

Fixture: FCI Test Fixture, 4X Infiniband, SK-
48295 Rev 2.

DUT: End P1, 0.5 meter Skew-clear, 8 pairs,
28 AWG

Filter = 120 picoseconds

Total Test System Risetime = 105.72 ps
Risetime at DUT = 74.75 ps

Single length Risetime = 102.3 ps

Pair: PC S1, S2

Impedance Max = 105.1 ohms

Impedance Min = 90.82 ohms

2lme
A i

trig'd
el :
T [ O POPE TR SO
-185me
. lns-diw
%] e

el —-48.108me 45.410Q
pc  25.18Bmp 52.57Q
hp  73.Z2HHAmMe 7.1640

185.1Q
14. 330
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Typical Impedance Profile Measurement

Date: 2/28/03

Temperature: 77.43 F

Relative Humidity: 11.5 %
Method: TDR From Tek. 11801C

Fixture: FCI Test Fixture, 4X Infiniband, SK-
48295 Rev 2.

DUT: End P1, 0.5 meter Skew-clear, 8 pairs,
28 AWG

Filter = 120 picoseconds

Total Test System Risetime = 105.72 ps
Risetime at DUT = 74.75 ps

Single length Risetime = 102.3 ps

Pair: PC S3, S4

Impedance Max = 103.0 ohms

Impedance Min = 89.95 ohms

2lme
Adiw

‘noty
trig'd

o] sl
el -52.908me 44,980 893,950
pc  14.78Bmp 51.49Q 183. 680
hp BY.G6HHMe 6.5160 13.68340
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Typical Impedance Profile Measurement

Date: 2/28/03

Temperature: 77.43 F

Relative Humidity: 11.5 %
Method: TDR From Tek. 11801C

Fixture: FCI Test Fixture, 4X Infiniband, SK-
48295 Rev 2.

DUT: End P1, 0.5 meter Skew-clear, 8 pairs,
28 AWG

Filter = 120 picoseconds

Total Test System Risetime = 105.72 ps
Risetime at DUT = 74.75 ps

Single length Risetime = 102.3 ps

Pair: PC S5, S6

Impedance Max = 104.6 ohms

Impedance Min = 88.95 ohms

2lme
Adiw

‘noty
trig'd

el -58.508mep 44.470Q 88.950
pd  22.7BBmp 52.32Q 184 .60
Ap  Bl.Z2HHme 7.BH490 15. 7H

o] sl
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Typical Impedance Profile Measurement

Date: 2/28/03

Temperature: 77.43 F

Relative Humidity: 11.5 %
Method: TDR From Tek. 11801C

Fixture: FCI Test Fixture, 4X Infiniband, SK-
48295 Rev 2.

DUT: End P1, 0.5 meter Skew-clear, 8 pairs,
28 AWG

Filter = 120 picoseconds

Total Test System Risetime = 105.72 ps
Risetime at DUT = 74.75 ps

Single length Risetime = 102.3 ps

Pair: PC S7, S8

Impedance Max = 103.1 ohms

Impedance Min = 87.32 ohms

2lme
Adiw

‘noty
trig'd

o] [V Er
el -67.70Bme 43.66Q 87.320
pc  15.18Bmp 51.53Q 183.1Q
Ap BZ.8HHme 7.B740 15. 750
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Typical Impedance Profile Measurement

Date: 2/28/03

Temperature: 77.43 F

Relative Humidity: 11.5 %
Method: TDR From Tek. 11801C

Fixture: FCI Test Fixture, 4X Infiniband, SK-
48295 Rev 2.

DUT: End P1, 0.5 meter Skew-clear, 8 pairs,
28 AWG

Filter = 120 picoseconds

Total Test System Risetime = 105.72 ps
Risetime at DUT = 74.75 ps

Single length Risetime = 102.3 ps

Pair: PC S9, S10

Impedance Max = 104.1 ohms

Impedance Min = 88.16 ohms

2lme
Adiw

‘noty
trig'd

el —-62.908me 44.B88Q 88. 160
pc  Z28.30Bmp 52.67Q 184,10
Ap  B3.ZHHAme 7.39HL 15. 980

o] [VEr
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Typical Impedance Profile Measurement

Date: 2/28/03

Temperature: 77.43 F

Relative Humidity: 11.5 %
Method: TDR From Tek. 11801C

Fixture: FCI Test Fixture, 4X Infiniband, SK-
48295 Rev 2.

DUT: End P1, 0.5 meter Skew-clear, 8 pairs,
28 AWG

Filter = 120 picoseconds

Total Test System Risetime = 105.72 ps
Risetime at DUT = 74.75 ps

Single length Risetime = 102.3 ps

Pair: PC S11, S12

Impedance Max = 105.4 ohms

Impedance Min = 87.6 ohms

trig'd

el —-66.10Bme 43.88Q 87.680
pc  26.38Bmp 52.78Q 185. 40
hp  S2.4HHme §.9H10 17.8BH0

o] sl
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Typical Impedance Profile Measurement

Date: 2/28/03

Temperature: 77.43 F

Relative Humidity: 11.5 %
Method: TDR From Tek. 11801C

Fixture: FCI Test Fixture, 4X Infiniband, SK-
48295 Rev 2.

DUT: End P1, 0.5 meter Skew-clear, 8 pairs,
28 AWG

Filter = 120 picoseconds

Total Test System Risetime = 105.72 ps
Risetime at DUT = 74.75 ps

Single length Risetime = 102.3 ps

Pair: PC S13, S14

Impedance Max = 104.7 ohms

Impedance Min = 90.82 ohms

2lme
Adiw

trig'd

o] [V Er
el —-48.108me 45.410Q
pcd  23.1BBmp 52.36Q
hp  71.Z2HHme 6.3540

184.70
13.9140
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Typical Impedance Profile Measurement

Date: 2/28/03

Temperature: 77.43 F

Relative Humidity: 11.5 %
Method: TDR From Tek. 11801C

Fixture: FCI Test Fixture, 4X Infiniband, SK-
48295 Rev 2.

DUT: End P1, 0.5 meter Skew-clear, 8 pairs,
28 AWG

Filter = 120 picoseconds

Total Test System Risetime = 105.72 ps
Risetime at DUT = 74.75 ps

Single length Risetime = 102.3 ps

Pair: PC S15, S16

Impedance Max = 103.6 ohms

Impedance Min = 87.25 ohms

2lme
Adiw

‘noty
trig'd

el -68.108me 43.620Q 87.250
pc  17.588mp 51.78Q 183. 60
Ap BS5.6HHme B.1570 16. 3140

o] sl
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Impedance Profile Measurements

e The following slides show the Impedance Profile of pair
S9S10 of the 5 meter length 28 AWG assembly, and of
pair S9S10 of the 10 meter length 24 AWG assembly.
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Typical Impedance Profile Measurement

Date: 2/28/03

Temperature: 77.43 F

Relative Humidity: 11.5 %
Method: TDR From Tek. 11801C

Fixture: FCI Test Fixture, 4X Infiniband, SK-
48295 Rev 2.

DUT: End P1, 5 meters Skew-clear, 8 pairs,
28 AWG

Filter = 120 Pico-seconds

Total Test System Risetime = 105.72 ps
Risetime at DUT = 74.75 ps

Single length Risetime = 102.3 ps

Pair: PC S9, S10

Impedance Max = 102.6 ohms

Impedance Min = 91.11 ohms

2lme
Adiw

trig'd

o] sl

el —-46.508me 45,560 91.110Q
pc  12.78Bmp 51.29Q 182.60
hp  S9.Z2HHmMe 5. 73HL 11.4640
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Typical Impedance Profile Measurement

Date: 2/28/03

Temperature: 77.43 F

Relative Humidity: 11.5 %
Method: TDR From Tek. 11801C

Fixture: FCI Test Fixture, 4X Infiniband, SK-
48295 Rev 2.

DUT: End P1, 10 meters Skew-clear, 8 pairs,
24 AWG

Filter = 120 Pico-seconds

Total Test System Risetime = 105.72 ps
Risetime at DUT = 74.75 ps

Single length Risetime = 102.3 ps

Pair: PC S9, S10

Impedance Max = 99.34 ohms

Impedance Min = 82.33 ohms

2lme
Adiw

‘noty
trig'd

& o

pc —3.38B3mp

93.68Hme

o] [V Er
41.174Q 82,330
43.674Q 99. 340
B.5H50 17.810
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Impedance Profile Measurements
Thinh Nguyen
Dean Vermeersch

Tektronix TDS 8000 Digital Sampling Oscilloscope.

MicroGiga CN test fixture supplied by FCI, SK-48294 Rev
2

18 inch length RG-58 Coaxial test leads with SMA plugs
both ends.

Impedance Profile measurements are made in accordance
with SFF-8410.

This report shows the Impedance Profile measurements of
0.5 meter length 28 AWG MicroGiga CN cable assembly
with filtering to achieve 100 ps risetime at launch into the
DUT. Also included is one pair of 5 meter length 28
AWG, and 10 meter length 24 AWG for comparison
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Time Domain Impedance Profile Test Set-Up

I
W ¢ ~ L 500 Load il
X ] oads
™ o /1)
- ninlnin ]
11801C —
Digital Sampling Oscilloscope C]zl?‘;)lzfi;e?%;}ée L‘ r L‘ r
Single Length
Calibration Trace
\
E-u\_ \ —LE
H
E—I SMA Launches
[H 4 ]
(101 —
]

Launch point into DUT

[ 1

(SMT of receptacle)

Microgiga CN
Mated pair

|
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Impedance Profile Measurements

The following slides show the risetime waveforms for
when a 175 ps filter 1s used in the test system.

The first slide labeled double length calibration trace shows
total test system risetime of 140 ps, and risitime at launch
into the DUT of 99 ps.

The second slide labeled single length calibration trace
shows a risetime of 137 ps

This Impedance Profile data is for those who are interested
in risetime of 100 ps at launch into the DUT.

For reference, in this case, total test system risetime, and
risetime through the single length traces, 1s 140 ps.
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Typical Fixture Rise Time Measurement with Filter

EBBH'IV ......... ......... ......... ......... ......... ......... ......... ......... ......... .........

Date: 2603 TRV O RPN PO SO NN SN SO R
Temperature: 75.74 F | | | | | | | | | |
Relative Humidity: 8.9 %
Method: TDT

Test Fixture: FCI Test Fixture, 4X-Infiniband,
SK-48294 Rev 2

Filter = 175 Pico-seconds

Total Test System Risetime = 140.07 ps
Risetime at DUT = 99.04 ps
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Typical Fixture Rise Time Measurement

EBBH'IV ......... ......... ......... ......... ......... ......... ......... ......... ......... .........

Date: 21403 Al TRV O RPN PO SO NN SN SO R
Temperature: 77.54 F | | | | | | | | | |
Relative Humidity: 10.1 %
Method: TDT

Test Fixture: FCI Test Fixture, 4X-Infiniband,
SK-48294 Rev 2

Single length calibration trace
Filter = 175 Pico-seconds

Single length Risetime = 136.8 ps
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Impedance Profile Measurements

* The following slides show the Impedance Profile of each
pair in the cable assembly measured from one end.
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Typical Impedance Profile Measurement

Date: 2/28/03

Temperature: 77.43 F

Relative Humidity: 11.5 %
Method: TDR From Tek. 11801C

Fixture: FCI Test Fixture, 4X Infiniband, SK-
48295 Rev 2.

DUT: End P1, 0.5 meter Skew-clear, 8 pairs,
28 AWG

Filter = 175 picoseconds

Total Test System Risetime = 140.07 ps
Risetime at DUT = 99.04 ps

Single length Risetime = 136.8 ps

Pair: PC S1, S2

Impedance Max = 104.1 ohms

Impedance Min = 93.82 ohms

2lme
Adiw

‘noty
trig'd

o] [V Er

el —-31.908me 46.910Q 93.820
pc  Z2B.10Bmp 52.B5Q 184.10
hp  SZ2.HHHmMe S.1430 18. 290
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Typical Impedance Profile Measurement

Date: 2/28/03

Temperature: 77.43 F

Relative Humidity: 11.5 %
Method: TDR From Tek. 11801C

Fixture: FCI Test Fixture, 4X Infiniband, SK-
48295 Rev 2.

DUT: End P1, 0.5 meter Skew-clear, 8 pairs,
28 AWG

Filter = 175 picoseconds

Total Test System Risetime = 140.07 ps
Risetime at DUT = 99.04 ps

Single length Risetime = 136.8 ps

Pair: PC S3, S4

Impedance Max = 103.1 ohms

Impedance Min = 93.07 ohms

2lme
Adiw

‘noty
trig'd

o] sl
el —-35.908me 46.530Q 93.0870Q
pc  15.3BBmp 51.55Q 183.1Q
Ap  S1.Z2HHme S.H190 18. 840
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Typical Impedance Profile Measurement

Date: 2/28/03

Temperature: 77.43 F

Relative Humidity: 11.5 %
Method: TDR From Tek. 11801C

Fixture: FCI Test Fixture, 4X Infiniband, SK-
48295 Rev 2.

DUT: End P1, 0.5 meter Skew-clear, 8 pairs,
28 AWG

Filter = 175 picoseconds

Total Test System Risetime = 140.07 ps
Risetime at DUT = 99.04 ps

Single length Risetime = 136.8 ps

Pair: PC S5, S6

Impedance Max = 104.4 ohms

Impedance Min = 92.85 ohms

2lme
Adiw

‘noty
trig'd

o] sl
el —37.108me 46.42Q 92.850
pc  21.3BBmp 52.18Q 184 .40
Ap  SH.4HHmMe 5.7540 11.510
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Typical Impedance Profile Measurement

Date: 2/28/03

Temperature: 77.43 F

Relative Humidity: 11.5 %
Method: TDR From Tek. 11801C

Fixture: FCI Test Fixture, 4X Infiniband, SK-
48295 Rev 2.

DUT: End P1, 0.5 meter Skew-clear, 8 pairs,
28 AWG

Filter = 175 picoseconds

Total Test System Risetime = 140.07 ps
Risetime at DUT = 99.04 ps

Single length Risetime = 136.8 ps

Pair: PC S7, S8

Impedance Max = 105.7 ohms

Impedance Min = 93.67 ohms

2lme
Adiw

‘noty
trig'd

lns-diw

%] e
pl —32.7BHme 46.830 93.670
pl 27 .7BHme 52.850 185,70
e EH.4BEme  6.6154 12.MA30
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Typical Impedance Profile Measurement

Date: 2/28/03

Temperature: 77.43 F

Relative Humidity: 11.5 %
Method: TDR From Tek. 11801C

Fixture: FCI Test Fixture, 4X Infiniband, SK-
48295 Rev 2.

DUT: End P1, 0.5 meter Skew-clear, 8 pairs,
28 AWG

Filter = 175 picoseconds

Total Test System Risetime = 140.07 ps
Risetime at DUT = 99.04 ps

Single length Risetime = 136.8 ps

Pair: PC S9, S10

Impedance Max = 103.9 ohms

Impedance Min = 92.33 ohms

2lme
Adiw

EEAL A S ThY

‘noty
trig'd
E 4
Tt
-91.5me
. lns-diw
%] e

el —-39.908me 46.16Q 92,330
pc  18.988mp 51.93Q 183.390
Ap SH.BHHmMe S.7630 11.530
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Typical Impedance Profile Measurement

Date: 2/28/03

Temperature: 77.43 F

Relative Humidity: 11.5 %
Method: TDR From Tek. 11801C

Fixture: FCI Test Fixture, 4X Infiniband, SK-
48295 Rev 2.

DUT: End P1, 0.5 meter Skew-clear, 8 pairs,
28 AWG

Filter = 175 picoseconds

Total Test System Risetime = 140.07 ps
Risetime at DUT = 99.04 ps

Single length Risetime = 136.8 ps

Pair: PC S11, S12

Impedance Max = 103.8 ohms

Impedance Min = 90.64 ohms

2lme
Adiw

‘noty
trig'd

o] [VEr
el —-49.108me 45.320Q 90. 640
pc  18.588mp 51.88Q 183.80
Ap BY.G6HHmMe 6.5650 13.1340
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Typical Impedance Profile Measurement

Date: 2/28/03

Temperature: 77.43 F

Relative Humidity: 11.5 %
Method: TDR From Tek. 11801C

Fixture: FCI Test Fixture, 4X Infiniband, SK-
48295 Rev 2.

DUT: End P1, 0.5 meter Skew-clear, 8 pairs,
28 AWG

Filter = 175 picoseconds

Total Test System Risetime = 140.07 ps
Risetime at DUT = 99.04 ps

Single length Risetime = 136.8 ps

Pair: PC S13, S14

Impedance Max = 104.1 ohms

Impedance Min = 93.97 ohms

2lme
Adiw

‘noty
trig'd

o] sl

el —-31.1608me 46.98Q 93.970Q
pc  Z2B.18Bmp 52.B5Q 184.10
hp  S1.Z2HHmMe S.HGETO 18.1340
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Typical Impedance Profile Measurement

Date: 2/28/03

Temperature: 77.43 F

Relative Humidity: 11.5 %
Method: TDR From Tek. 11801C

Fixture: FCI Test Fixture, 4X Infiniband, SK-
48295 Rev 2.

DUT: End P1, 0.5 meter Skew-clear, 8 pairs,
28 AWG

Filter = 175 picoseconds

Total Test System Risetime = 140.07 ps
Risetime at DUT = 99.04 ps

Single length Risetime = 136.8 ps

Pair: PC S15, S16

Impedance Max = 105.0 ohms

Impedance Min = 93.39 ohms

115mp

2lme
Adiw

‘noty
trig'd

o] [V Er
el —-34.208me 46.690Q 93,390
pc  24.28Bmp 52.48Q 185. 680
Ap  SH.4HHmMe S.7BTO 11.570
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Impedance Profile Measurements

e The following slides show the Impedance Profile of pair
S9S10 of the 5 meter length 28 AWG assembly, and of
pair S9S10 of the 10 meter length 24 AWG assembly.
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Typical Impedance Profile Measurement

Date: 2/28/03

Temperature: 77.43 F

Relative Humidity: 11.5 %
Method: TDR From Tek. 11801C

Fixture: FCI Test Fixture, 4X Infiniband, SK-
48295 Rev 2.

DUT: End P1, 5 meters Skew-clear, 8 pairs,
28 AWG

Filter = 175 Pico-seconds

Total Test System Risetime = 140.07 ps
Risetime at DUT = 99.04 ps

Single length Risetime = 136.8 ps

Pair: PC S9, S10

Impedance Max = 102.1 ohms

Impedance Min = 94.19 ohms

2lme
Adiw

‘noty
trig'd

& o

18.588mp
48, 486 m e

o] [VEr
47,1849 94,190
51.686Q 182,10
3.396440 7.9290
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Typical Impedance Profile Measurement

Date: 2/28/03

Temperature: 77.43 F

Relative Humidity: 11.5 %
Method: TDR From Tek. 11801C

Fixture: FCI Test Fixture, 4X Infiniband, SK-
48295 Rev 2.

DUT: End P1, 10 meters Skew-clear, 8 pairs,
24 AWG

Filter = 175 Pico-seconds

Total Test System Risetime = 140.07 ps
Risetime at DUT = 99.04 ps

Single length Risetime = 136.8 ps

Pair: PC S9, S10

Impedance Max = 98.83 ohms

Impedance Min = 87.49 ohms

2lme
Adiw

o] [V
el -66.70Bme 43.750Q 87.490
pc —5.9804mp  49.410Q 98.830
Ap BH.BHHmMe S.666L 11.3340
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Simplex Eye Pattern Measurements
Thinh Nguyen
Dean Vermeersch

Tektronix 11801C Digital Sampling Oscilloscope.

MicroGiga CN test fixture supplied by FCI, SK-48294 Rev
2.

18 inch length RG-58 Coaxial test leads with SMA plugs
both ends.

Simplex Eye Pattern measurements are made in
accordance with SFF-8410.

This report shows the Eye Pattern measurements of
MicroGiga CN cable assemblies made with FCI supplied
cable connectors. 0.5 meter length 28 AWG, 5 meter
length 28 AWG, and 10 meter length 24 AWG.
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Time Domain Simplex Eye Pattern Test Set-Up

Receive
(@)
\
o————
H.P. 8133A Data Pattern
Generator E
CH
Send .. 11801C E_I_
Digital Sampling Oscilloscope [ —
\ \ Double Length
Calibration Trace
Csll'rll)gli'LeI}fgth \\ \ 7
alibration Trace |:_| ——LD
E—I SMA Launches
- 4 ]
(1] —
]

\ __I_
R 50Q Loads

Launch point into DUT
(SMT of receptacle)

Microgiga CN
Mated pair

[ 1
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Simplex Eye Pattern Measurements

The following slides show the scalar calibration
of the test system. The measurement 1s made
through the double length calibration traces.

This verifies that the test system 1s transmitting a
1.0 Volt peak to peak differential signal at the
launch point into the mated pair.

I'he first slide shows launch amplitude calibration.

T'he second slide shows that the correct data rate
has been selected.
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Typical Eye Pattern Measurement Through Double Length Calibration Traces

Date: 2/21/03

Temperature: 76.82 F
Relative Humidity: 14.6 %
Bit Rate: 3.125 Gb/s

Source : HP 8133 A

Scope: Tektronix 11801C
Data Pattern: 2°23-1 PRBS

Test Fixture: 4X Infiniband, FCI # SK-48294
Rev 2

Source Output: 680 mVp-p
Attenuation Setting: x1.60
Input Voltage: 1000 mV

Calibration: Center Rail to Center Rail of FCI
Test Board, double length calibration trace

‘noty
trig'd

-BHAmY - -
. SHps~diwv
w1l —SHZ. 4BmY -5@c . 4868dmY
e SHS.BHEmY
Avw 1. HHAEBRY SHS.6AEAMY
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Typical Eye Pattern Measurement Through Double Length Calibration Traces

Date: 2/21/03

Temperature: 76.82 F
Relative Humidity: 14.6 %
Bit Rate: 3.125 Gb/s

Source : HP 8133 A

Scope: Tektronix 11801C
Data Pattern: 2°23-1 PRBS

Test Fixture: 4X Infiniband, FCI # SK-48294
Rev 2

Source Output: 680 mVp-p
Attenuation Setting: x1.60
Input Voltage: 1000 mV

Calibration: Center Rail to Center Rail of FCI
Test Board, double length calibration trace

‘noty
trig'd

SHps~diwv 23.93ns

23.5255%Mns
23.84550ns

£3.525ns  tlod2 11.763ns

£3.845ns  t2-2 11.923ns

328.8B0ps  At-C 166.B8ps
3.12586GH=
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Simplex Eye Pattern Measurements

* The following slides show each pair of the 0.5
meter length 28 AWG cable assembly.
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Typical Eye Pattern Measurement

Date: 2/21/03
Temperature: 76.82 F
Relative Humidity: 14.6 %
Bit Rate: 3.125 Gb/s
Source : HP 8133 A

Scope: Tektronix 11801C
Data Pattern: PRBS

Test Fixture: 4X Infiniband, FCI # SK-48294
Rev 2

Source Output: 680 mVp-p
Attenuation Setting: x1.60
Input Voltage: 1000 mV

Calibration: Center Rail to Center Rail of FCI
Test Board

Cable: 0.5m, 28AWG, Skewclear, 4X
Infiniband cable assembly

Set up: Received End P1
Transmitted Line: test port S 15, S 16
Received Line: testport S 1. S 2

Eve open = 713.60 mV

-BEAMY - -
. SHps-diwv
w1l —-355.28mY -355., ZHBEAmY
e 358, 48mY
Aw  713.6HmY 358, dAHAmY
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Typical Eye Pattern Measurement

Date: 2/21/03
Temperature: 76.82 F
Relative Humidity: 14.6 %
Bit Rate: 3.125 Gb/s
Source : HP 8133 A

Scope: Tektronix 11801C
Data Pattern: PRBS

Test Fixture: 4X Infiniband, FCI # SK-48294
Rev 2

Source Output: 680 mVp-p
Attenuation Setting: x1.60
Input Voltage: 1000 mV

Calibration: Center Rail to Center Rail of FCI
Test Board

Cable: 0.5m, 28AWG, Skewclear, 4X
Infiniband cable assembly

Set up: Received End P1
Transmitted Line: test port S 13, S 14
Received Line: testport S 3. S 4

Eve open = 726.40 mV

-BEAMY - -
. SHps-diwv
w1l —352.HBmY -352 . BHBAmY
we 374, 4B8mY
Ay 7B dEmY 374, dAHAmY

tyca | cecronics AMP



Typical Eye Pattern Measurement

Date: 2/21/03
Temperature: 76.82 F
Relative Humidity: 14.6 %
Bit Rate: 3.125 Gb/s
Source : HP 8133 A

Scope: Tektronix 11801C
Data Pattern: PRBS

Test Fixture: 4X Infiniband, FCI # SK-48294
Rev 2

Source Output: 680 mVp-p
Attenuation Setting: x1.60
Input Voltage: 1000 mV

Calibration: Center Rail to Center Rail of FCI
Test Board

Cable: 0.5m, 28AWG, Skewclear, 4X
Infiniband cable assembly

Set up: Received End P1
Transmitted Line: test port S 11. S 12
Received Line: testport S5.S 6

Eve open = 716.80 mV

SHps-diwv

. BBmY
. BdmY
. B@mY

-348. BHEHEMY
368. BHAAMY
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Date: 2/21/03
Temperature: 76.82 F
Relative Humidity: 14.6 %
Bit Rate: 3.125 Gb/s
Source : HP 8133 A

Scope: Tektronix 11801C
Data Pattern: PRBS

Test Fixture: 4X Infiniband, FCI # SK-48294 P4

Rev 2

Source Output: 680 mVp-p
Attenuation Setting: x1.60
Input Voltage: 1000 mV

Calibration: Center Rail to Center Rail of FCI

Test Board

Cable: 0.5m, 28AWG, Skewclear, 4X
Infiniband cable assembly

Set up: Received End P1
Transmitted Line: test port S 9, S 10
Received Line: test port S 7. S 8

Eve open = 716.80 mV

Typical Eye Pattern Measurement

‘noty
trig'd

-BEAMY - -
. SHps-diwv
w1l —-368.HHmY -368. BHBAmY
we  348.86mY
Aw 716, BHEmY 348. BAHAMY
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Typical Eye Pattern Measurement

Date: 2/21/03
Temperature: 76.82 F
Relative Humidity: 14.6 %
Bit Rate: 3.125 Gb/s
Source : HP 8133 A

Scope: Tektronix 11801C
Data Pattern: PRBS

Test Fixture: 4X Infiniband, FCI # SK-48294
Rev 2

Source Output: 680 mVp-p
Attenuation Setting: x1.60
Input Voltage: 1000 mV

Calibration: Center Rail to Center Rail of FCI
Test Board

Cable: 0.5m, 28AWG, Skewclear, 4X
Infiniband cable assembly

Set up: Received End P1
Transmitted Line: test port S 7, S 8
Received Line: test port S 9. S 10

Eve open = 729.60 mV

‘notd|

trig'd

SHps-diwv

. 4HlmY
. 2@mY
. 6EmY

-374. 4008mY
355. 2HEAmY
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Typical Eye Pattern Measurement

Date: 2/21/03
Temperature: 76.82 F
Relative Humidity: 14.6 %
Bit Rate: 3.125 Gb/s
Source : HP 8133 A

Scope: Tektronix 11801C
Data Pattern: PRBS

Test Fixture: 4X Infiniband, FCI # SK-48294
Rev 2

Source Output: 680 mVp-p
Attenuation Setting: x1.60
Input Voltage: 1000 mV

Calibration: Center Rail to Center Rail of FCI
Test Board

Cable: 0.5m, 28AWG, Skewclear, 4X
Infiniband cable assembly

Set up: Received End P1
Transmitted Line: test port S 5. S 6
Received Line: testport S 11. S 12

Eve open = 716.80 mV

-BEAMY - -
. SHps-diwv
w1l —-368.HHmY -368. BHBAmY
we  348.86mY
Aw 716, BHEmY 348. BAHAMY
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Typical Eye Pattern Measurement

Date: 2/21/03
Temperature: 76.82 F
Relative Humidity: 14.6 %
Bit Rate: 3.125 Gb/s
Source : HP 8133 A

Scope: Tektronix 11801C
Data Pattern: PRBS

Test Fixture: 4X Infiniband, FCI # SK-48294
Rev 2

Source Output: 680 mVp-p
Attenuation Setting: x1.60
Input Voltage: 1000 mV

Calibration: Center Rail to Center Rail of FCI
Test Board

Cable: 0.5m, 28AWG, Skewclear, 4X
Infiniband cable assembly

Set up: Received End P1
Transmitted Line: test port S 3. S 4
Received Line: test port S 13, S 14

Eve open = 723.20 mV

‘notd|
trig'd

SHps-diwv

oy
A

w1l —-388.8dmVY

342, 48mV
723, 2lmY

—-38H. BHEHEMY
342. 48068HmY
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Typical Eye Pattern Measurement

Date: 2/21/03
Temperature: 76.82 F
Relative Humidity: 14.6 %
Bit Rate: 3.125 Gb/s
Source : HP 8133 A

Scope: Tektronix 11801C
Data Pattern: PRBS

Test Fixture: 4X Infiniband, FCI # SK-48294
Rev 2

Source Output: 680 mVp-p
Attenuation Setting: x1.60
Input Voltage: 1000 mV

Calibration: Center Rail to Center Rail of FCI
Test Board

Cable: 0.5m, 28AWG, Skewclear, 4X
Infiniband cable assembly

Set up: Received End P1
Transmitted Line: test port S 1, S 2
Received Line: test port S 15. S 16

Eve open = 700.80 mV

-BEAMY - -
. SHps-diwv
w1l -345.6H0mY -345, BHEAmY
e 355, 28mY
Ay THE. BEmY 355, 2HAHAMY
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Simplex Eye Pattern Measurements

* The following slides show each pair of the 5.0
meter length 28 AWG cable assembly.
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Typical Eye Pattern Measurement

Date: 2/21/03
Temperature: 76.82 F
Relative Humidity: 14.6 %
Bit Rate: 3.125 Gb/s
Source : HP 8133 A

Scope: Tektronix 11801C
Data Pattern: PRBS

Test Fixture: 4X Infiniband, FCI # SK-48294
Rev 2

Source Output: 680 mVp-p
Attenuation Setting: x1.60

Input Voltage: 1000 mV

Calibration: Center Rail to Center Rail

Cable: 5m, 28 AWG, Skew-Clear, 4X
Infiniband cable assembly with FCI plug
board

Set up: Received End P1
Transmitted Line: test port S 15, S 16
Received Line: test port S 1, S 2

Eve open =201.60 mV

166m
Adiv

-BHAmY - -
. SHps~diwv
w1l —1H2. 4B8mY -1@2.4868dmY
e 899, 2HEmY
A FHL.EEmY 99, FHAEAMY
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Typical Eye Pattern Measurement

Date: 2/21/03
Temperature: 76.82 F
Relative Humidity: 14.6 %
Bit Rate: 3.125 Gb/s
Source : HP 8133 A

Scope: Tektronix 11801C
Data Pattern: PRBS

Test Fixture: 4X Infiniband, FCI # SK-48294
Rev 2

Source Output: 680 mVp-p
Attenuation Setting: x1.60

Input Voltage: 1000 mV

Calibration: Center Rail to Center Rail

Cable: 5m, 28 AWG, Skew-Clear, 4X
Infiniband cable assembly with FCI plug
board

Set up: Received End P1
Transmitted Line: test port S 13, S 14
Received Line: test port S3, S 4

Eve open =201.60 mV

oy
LY

w1l —-99.268dmY

182. 48mY
cHl. ElmY

-99. 20A0EAmY

102, 4AHEEmY

tyca | cecronics AMP



Typical Eye Pattern Measurement

Date: 2/21/03
Temperature: 76.82 F
Relative Humidity: 14.6 %
Bit Rate: 3.125 Gb/s
Source : HP 8133 A

Scope: Tektronix 11801C
Data Pattern: PRBS

Test Fixture: 4X Infiniband, FCI # SK-48294
Rev 2

Source Output: 680 mVp-p
Attenuation Setting: x1.60

Input Voltage: 1000 mV

Calibration: Center Rail to Center Rail

Cable: 5m, 28 AWG, Skew-Clear, 4X
Infiniband cable assembly with FCI plug
board

Set up: Received End P1
Transmitted Line: test port S 11, S 12
Received Line: test port S5, S 6

Eve open = 220.80 mV

SHps~diwv

oy
LY

wl —112.8dmY

188. 88mY
ccl. BlmY

-112.B@A0@AmY

108 . BHEEmY
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Typical Eye Pattern Measurement

Date: 2/21/03
Temperature: 76.82 F
Relative Humidity: 14.6 %
Bit Rate: 3.125 Gb/s
Source : HP 8133 A
Scope: Tektronix 11801C
Data Pattern: PRBS

Test Fixture: 4X Infiniband, FCI # SK-48294
Rev 2

Source Output: 680 mVp-p
Attenuation Setting: x1.60

Input Voltage: 1000 mV

Calibration: Center Rail to Center Rail

Cable: 5m, 28 AWG, Skew-Clear, 4X
Infiniband cable assembly with FCI plug
board

Set up: Received End P1
Transmitted Line: test port S 9, S 10
Received Line: test port S 7. S 8

Eve open =201.60 mV

168m
<di .

w1l —16B8. BdmY —-188.8808mY
w2 BZ2.868dmY
Ay 2H1. BElmY 02 . BHEEAmY
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Typical Eye Pattern Measurement

Date: 2/21/03
Temperature: 76.82 F
Relative Humidity: 14.6 %
Bit Rate: 3.125 Gb/s
Source : HP 8133 A

Scope: Tektronix 11801C
Data Pattern: PRBS

Test Fixture: 4X Infiniband, FCI # SK-48294
Rev 2

Source Output: 680 mVp-p
Attenuation Setting: x1.60

Input Voltage: 1000 mV

Calibration: Center Rail to Center Rail

Cable: 5m, 28 AWG, Skew-Clear, 4X
Infiniband cable assembly with FCI plug
board

Set up: Received End P1
Transmitted Line: test port S 7, S 8
Received Line: test port S9. S 10

Eve open = 192.00 mV

-BHAmY - -
. SHps~diwv
w1l —96.BEEmY -96. BEEEAmY
e S96.BEEmY
Auw 192, HEmY 96, AHAEAMY
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Typical Eye Pattern Measurement

Date: 2/21/03
Temperature: 76.82 F
Relative Humidity: 14.6 %
Bit Rate: 3.125 Gb/s
Source : HP 8133 A

Scope: Tektronix 11801C
Data Pattern: PRBS

Test Fixture: 4X Infiniband, FCI # SK-48294
Rev 2

Source Output: 680 mVp-p
Attenuation Setting: x1.60

Input Voltage: 1000 mV

Calibration: Center Rail to Center Rail

Cable: 5m, 28 AWG, Skew-Clear, 4X
Infiniband cable assembly with FCI plug
board

Set up: Received End P1
Transmitted Line: test port S 5. S 6
Received Line: test port S 11, S 12

Eve open = 208.0 mV

SHps~diwv

-182. 48mY
185. 6BmY
cHB. BdmY

-182.4808mY

1@5. EHEEmY
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Typical Eye Pattern Measurement

Date: 2/21/03
Temperature: 76.82 F
Relative Humidity: 14.6 %
Bit Rate: 3.125 Gb/s
Source : HP 8133 A

Scope: Tektronix 11801C
Data Pattern: PRBS

Test Fixture: 4X Infiniband, FCI # SK-48294
Rev 2

Source Output: 680 mVp-p
Attenuation Setting: x1.60

Input Voltage: 1000 mV

Calibration: Center Rail to Center Rail

Cable: 5m, 28 AWG, Skew-Clear, 4X
Infiniband cable assembly with FCI plug
board

Set up: Received End P1
Transmitted Line: test port S 3. S 4
Received Line: test port S 13, S 14

Eve open =172.80 mV

-BHAmY - -
. SHps~diwv
w1l —892.88HEmY -92.8688dmY
e BHE.BEEmY
Aw 172, BEmY 80, AHAEAMY
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Typical Eye Pattern Measurement

Date: 2/21/03
Temperature: 76.82 F
Relative Humidity: 14.6 %
Bit Rate: 3.125 Gb/s
Source : HP 8133 A

Scope: Tektronix 11801C
Data Pattern: PRBS

Test Fixture: 4X Infiniband, FCI # SK-48294
Rev 2

Source Output: 680 mVp-p
Attenuation Setting: x1.60

Input Voltage: 1000 mV

Calibration: Center Rail to Center Rail

Cable: 5m, 28 AWG, Skew-Clear, 4X
Infiniband cable assembly with FCI plug
board

Set up: Received End P1
Transmitted Line: test port S 1. S 2
Received Line: test port S 15, S 16

Eve open = 188.80 mV

-BHAmY - -
. SHps~diwv
w1l —96.BEEmY -96. BEEEAmY
e B9.6HAmY
Avw 188, BEmY 89, 6HAEAMY
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Simplex Eye Pattern Measurements

e The following slides show each pair of the 10.0
meter length 24 AWG cable assembly.
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Date: 3/13/03

Temperature: 77.87 F
Relative Humidity: 16.25 %
Bit Rate: 3.125 Gb/s
Source : HP 8133 A

Scope: Tektronix 11801C
Data Pattern: PRBS

Test Fixture: 4X Infiniband, FCI # SK-48294 AT

Source Output: 680 mVp-p
Attenuation Setting: x1.60
Input Voltage: 1000 mV

Calibration: Center Rail to Center Rail of FCI
Test Board

Set up: Received End P1
Transmitted Line: Test port S15,S16
Received Line: Test port S1, S2

Eve open = 12.80 mV

Typical Eye Pattern Measurement

‘noty
trig'd

SHps~diwv

w1l —6.488dmY
ue  B.dBBEmY
Av 12, BHEMY

—-6.48080AmY

6. AHEAEEm Y

tyco|
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Typical Eye Pattern Measurement

S A A
Temperature: 77.87 F : : : : : : : : : :
Relative Humidity: 16.25 %

Bit Rate: 3.125 Gb/s I
Source : HP 8133 A 168m s
Scope: Tektronix 11801C sdiv
Data Pattern: PRBS i
Test Fixture: 4X Infiniband, FCI # SK-48294 AT
Rev 2

Source Output: 680 mVp-p ‘not

. . trig'd
Attenuation Setting: x1.60

Input Voltage: 1000 mV

Calibration: Center Rail to Center Rail of FCI
Test Board

Set up: Received EndP1 | ......... ......... ......... ......... ......... ......... ......... ......... .........
Transmitted Line: Test port S13. S14 ' : ' : : : : : : :
Received Line: Test port S3. S4

SHps~diwv

w1l —9.608dmY -39.6A0ARAmY

ue 3. 2BBEmY
Av 12, BHEMY 3. 2HEAEAmY

Eve open =12.8 mV
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Typical Eye Pattern Measurement

Date: 3/13/03

Temperature: 77.87 F
Relative Humidity: 16.25 %
Bit Rate: 3.125 Gb/s
Source : HP 8133 A

Scope: Tektronix 11801C
Data Pattern: PRBS

Test Fixture: 4X Infiniband, FCI # SK-48294
Rev 2

Source Output: 680 mVp-p
Attenuation Setting: x1.60
Input Voltage: 1000 mV

Calibration: Center Rail to Center Rail of FCI
Test Board

Set up: Received End P1
Transmitted Line: Test port S11, S12
Received Line: Test port S5, S6

Eve open =12.8 mV

-BHAmY -
. SHps~diwv
w1l —9.6HEEMY -9, 6aEEEAmY
e 3. cHBEEmY
Auw 12, BHEMY 3. 2AEAEAMY
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Typical Eye Pattern Measurement

Date: 3/13/03

Temperature: 77.87 F
Relative Humidity: 16.25 %
Bit Rate: 3.125 Gb/s
Source : HP 8133 A

Scope: Tektronix 11801C
Data Pattern: PRBS

Test Fixture: 4X Infiniband, FCI # SK-48294
Rev 2

Source Output: 680 mVp-p
Attenuation Setting: x1.60
Input Voltage: 1000 mV

Calibration: Center Rail to Center Rail of FCI
Test Board

Set up: Received End P1
Transmitted Line: Test port S9, S10
Received Line: Test port S7, S8

Eve open =12.8 mV

‘noty
trig'd

-BHAmY -
. SHps~diwv
w1l —9.6HEEMY -9, 6aEEEAmY
e 3. cHBEEmY
Auw 12, BHEMY 3. 2AEAEAMY
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Comment On Quality of Bulk Cable

The following slide shows a more closed Eye than the other pairs.

The insertion loss of transmit port S7S8 to receive port S9S10
(following slide) 1s 37% greater than the other pairs in the assembly.

Note that this pair passes the proposed Insertion Loss specification of
17 dB maximum, but may not function in a system because the
emphasis and equalization are not designed for this different loss
curve.

Cursory examination of mode conversion measurements hint that the
problem is related to mode conversion, and that this cable will also
have Cross Talk and EMI performance issues.

It would be of great value if someone used this data to evaluate if this
different performing pair has an effect on system performance.

Bulk cable suppliers have so far been unable to prevent shipment of
product with significant performance variation from pair to pair.

Perhaps this issue warrants discussion in the standard.
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Typical Eye Pattern Measurement

Date: 3/13/03

Temperature: 77.87 F
Relative Humidity: 16.25 %
Bit Rate: 3.125 Gb/s
Source : HP 8133 A

Scope: Tektronix 11801C
Data Pattern: PRBS

Test Fixture: 4X Infiniband, FCI # SK-48294
Rev 2

Source Output: 680 mVp-p
Attenuation Setting: x1.60
Input Voltage: 1000 mV

Calibration: Center Rail to Center Rail of FCI
Test Board

Set up: Received End P1
Transmitted Line: Test port S7, S8
Received Line: Test port S9, S10

Eve open = 0.0 mV

-BHAmY -
. SHps~diwv
w1l B, BBEEBY BH.BEEREEY
e B HEEBY
Avw HLHREBY H.HAHAEARY
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Typical Eye Pattern Measurement

Date: 3/13/03

Temperature: 77.87 F
Relative Humidity: 16.25 %
Bit Rate: 3.125 Gb/s
Source : HP 8133 A

Scope: Tektronix 11801C
Data Pattern: PRBS

Test Fixture: 4X Infiniband, FCI # SK-48294
Rev 2

Source Output: 680 mVp-p
Attenuation Setting: x1.60
Input Voltage: 1000 mV

Calibration: Center Rail to Center Rail of FCI
Test Board

Set up: Received End P1
Transmitted Line: Test port S5, S6
Received Line: Test port S11. S12

Eve open = 19.2 mV

-BHAmY -
. SHps~diwv
w1l —16.BBEEmY -16.8688AmY
e 3. cHBEEmY
Auw 19, ZHEmY 3. 2AEAEAMY
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Typical Eye Pattern Measurement

S A A
Temperature: 77.87 F : : : : : : : : : :
Relative Humidity: 16.25 %

Bit Rate: 3.125 Gb/s I
Source : HP 8133 A iy
Scope: Tektronix 11801C sdivy
Data Pattern: PRBS

Test Fixture: 4X Infiniband, FCI # SK-48294 &
Rev 2

Source Output: 680 mVp-p not

. . trig'd
Attenuation Setting: x1.60

Input Voltage: 1000 mV

Calibration: Center Rail to Center Rail of FCI
Test Board

Set up: Received EndP1 | ......... ......... ......... ......... S ......... ......... ......... .........
Transmitted Line: Test port S3. S4 : : : : ' : : : '
Received Line: Test port S13, S14

-16. 88B8mY -16.B0EAEEAmY

8. BaaaY

Eye open =16.0 mV 16. ABEmY B, HARARRY
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Typical Eye Pattern Measurement

Date: 3/13/03

Temperature: 77.87 F
Relative Humidity: 16.25 %
Bit Rate: 3.125 Gb/s
Source : HP 8133 A

Scope: Tektronix 11801C
Data Pattern: PRBS

Test Fixture: 4X Infiniband, FCI # SK-48294
Rev 2

Source Output: 680 mVp-p
Attenuation Setting: x1.60
Input Voltage: 1000 mV

Calibration: Center Rail to Center Rail of FCI
Test Board

Set up: Received End P1
Transmitted Line: Test port S1, S2
Received Line: Test port S15. S16

Eve open = 16.0 mV

-BHAmY -
. SHps~diwv
w1l —16.BBEEmY -16.8688AmY
e B HEEBY
A 16, BEEMY H.HAHAEARY
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Eye Pattern — Measurement Methods
Data Pattern Generator Compared to Derived
from Spectral Characteristics [S-Parameter]

« The two test systems use K28.5 thirty two bit repeating
data sequence as that is a data pattern available in both
systems.

* The Spectral Characteristic test system has had the fixture
effects added, so a direct comparison may be made to the
Data Pattern Generator system (which cannot remove
fixture effects).

* Note that at data rates above 2.5 Gbps, the data pattern
generator contributes Jitter error to the measurement, and
the zero crossing of the data pattern generator 1s NOT at
zero volts.
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Typical Eye Pattern Measurement Through Double Length Calibration Traces

Date: 2/21/03

Temperature: 76.82 F
Relative Humidity: 14.6 %
Bit Rate: 3.125 Gb/s
Source : HP 8133 A

Scope: Tektronix 11801C
Data Pattern: 32 bit K28.5

Test Fixture: 4X Infiniband, FCI # SK-48294
Rev 2

Source Output: 680 mVp-p
Attenuation Setting: x1.60
Input Voltage: 1000 mV

Calibration: Center Rail to Center Rail of FCI
Test Board, double length calibration trace

-BHAmY - -
. SHps~diwv
w1l —499., 268mY -499, 2ABdmY
e SHZ . dBEmY
Avw 1. HALBY SHE.4AEAmY
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Typical Eye Opening Measurement By Oculus Software Through 2X Calibration Trace

4 Fitwe:2¢ Cal Line.
g ——
Date: 3/12/03 Vﬁ
Temperature: 77.490F \ f \
Relative Humidity: 14.39 % \ l \
Simulated: Oculus Software
Test Board: FCI, 4X Infiniband V V
Bit Rate: 3.125 Gb/s A A
Data Pattern: K28.5 ! \ I
Oculus Set Rise-time: 15 % j k [
Input Voltage: 1000 mVp-p /f ,ff
DUT: 2X Calibration Trace of 4X Infiniband
Fixture ==
i
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Typical Eye Pattern Measurement

Date: 2/21/03
Temperature: 76.82 F
Relative Humidity: 14.6 %
Bit Rate: 3.125 Gb/s
Source : HP 8133 A

Scope: Tektronix 11801C
Data Pattern: K28.5

Test Fixture: 4X Infiniband, FCI # SK-48294
Rev 2

Source Output: 680 mVp-p
Attenuation Setting: x1.60
Input Voltage: 1000 mV

Calibration: Center Rail to Center Rail of FCI
Test Board

Cable: 0.5m, 28AWG, Skewclear, 4X
Infiniband cable assembly

Set up: Received End P1 _BBE”_“V
Transmitted Line: test port S 7, S 8
Received Line: test port S 9. S 10

SHps-diwv 2d.11ns

-387. Z2H0HEmY
377 . 60EAmY

wl —-387.2dmV
we 377, 6dmY
Ay 764 . BHmY

Eve open = 764.80 mV
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Typical Eye Opening Measurement By Oculus Software

Date: 3/12/03

Temperature: 77.490F

Relative Humidity: 14.39 %

Simulated: Oculus Software

Test Board: FCI, 4X Infiniband

Bit Rate: 3.125 Gb/s

Data Pattern: K28.5

Oculus Set Rise-time: 15 %

Input Voltage: 1000 mVp-p

Cable : 0.5 m, 28 AWG, 100 ohms, Skewclear,

4X Infiniband cable assembly with FCI Plug
Board

With Test System
Transmitted line: S 7, S 8
Received line: S 9, S 10

Eve open = Approximate 760.0 mV

tyca | cecronics AMP



Typical Eye Pattern Measurement

Date: 2/21/03
Temperature: 76.82 F
Relative Humidity: 14.6 %
Bit Rate: 3.125 Gb/s
Source : HP 8133 A

Scope: Tektronix 11801C
Data Pattern: K28.5

Test Fixture: 4X Infiniband, FCI # SK-48294
Rev 2

Source Output: 680 mVp-p
Attenuation Setting: x1.60

Input Voltage: 1000 mV

Calibration: Center Rail to Center Rail

Cable: 5m, 28 AWG, Skew-Clear, 4X
Infiniband cable assembly with FCI plug
board

Set up: Received End P1
Transmitted Line: test port S 7, S 8
Received Line: test port S9. S 10

Eve open = 249.60 mV

—BBHEmY
wl —-148. BdmY —-146. 3808mY
we  18B. BAmY
Av 243, BdmY 108 . BHEEmY
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Typical Eye Opening Measurement By Oculus Software

Date: 3/12/03

Temperature: 77.490F

Relative Humidity: 14.39 %

Simulated: Oculus Software

Test Board: FCI, 4X Infiniband

Bit Rate: 3.125 Gb/s

Data Pattern: K28.5

Oculus Set Rise-time: 15 %

Input Voltage: 1000 mVp-p

Cable : 5 m, 28 AWG, 100 ohms, Skewclear,

4X Infiniband cable assembly with FCI Plug
Board

With Test System
Transmitted line: S 7, S 8
Received line: S 9, S 10

Eve open = Approximate 280.0 mV
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Typical Eye Pattern Measurement

Date: 3/13/03

Temperature: 77.87 F
Relative Humidity: 16.25 %
Bit Rate: 3.125 Gb/s
Source : HP 8133 A

Scope: Tektronix 11801C
Data Pattern: K28.5

Test Fixture: 4X Infiniband, FCI # SK-48294
Rev 2

Source Output: 680 mVp-p
Attenuation Setting: x1.60
Input Voltage: 1000 mV

Calibration: Center Rail to Center Rail of FCI
Test Board

Set up: Received End P1
Transmitted Line: Test port S7, S8
Received Line: Test port S9. S10

Eve open = 0.0 mV

SHps~diwv

wl B, BaERY B.BA8ABAY
ue B BRERY

Ay B HAERY A.BAEAEEY
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Typical Eye Opening Measurement By Oculus Software

Date: 3/12/03

Temperature: 77.490F

Relative Humidity: 14.39 %

Simulated: Oculus Software

Test Board: FCI, 4X Infiniband

Bit Rate: 3.125 Gb/s

Data Pattern: K28.5

Oculus Set Rise-time: 15 %

Input Voltage: 1000 mVp-p

Cable : 10 m, 24 AWG, 100 ohms, Skewclear,

4X Infiniband cable assembly with FCI Plug
Board

With-out Test System
Transmitted line: S 7, S 8
Received line: S 9, S 10

Eve open = Approximate 60.0 mV
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Time Domain Transmission (TDT)
Near End Cross Talk (NEXT) Measurements

Thinh Nguyen
Dean Vermeersch

Tektronix 11801C Digital Sampling Oscilloscope.

MicroGiga CN test fixture supplied by FCI, SK-48294 Rev
2

18 inch length RG-58 Coaxial test leads with SMA plugs
both ends.

TDT NEXT measurements are made in accordance with
SFF-8410.

This report shows the NEXT measurements of MicroGiga
CN cable assemblies made with FCI supplied cable
connectors. 0.5 meter length 28 AWG, 5 meter length 28
AWG, and 10 meter length 24 AWG.
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Time Domain Near End Cross Talk Test Set-Up

Send Receive

W % ol
11801&

Digital Sampling Oscilloscope

Single Length
Calibration Trace

(101 101

Launch point into DUT

Double Length
Calibration Trace

SMA I\aunches

/

[ 1

I

E]: 50Q2 Loads ]

g= /1 \ :
=

(SMT of receptacle)

Microgiga CN
Mated pair

|
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Test Fixtures with Cable Assembly as DUT
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TDT NEXT Measurements

* The following slides show the scalar calibration
of the test system. The measurement 1s made
through the double length calibration traces.

* The first slide shows test system Risetime and the
Risetime of the pulse edge at launch into the DUT.

* The second slide shows launch amplitude
calibration, used for calculating NEXT percent.
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Typical Fixture Rise Time Measurement

Date: 2/6/03
Temperature: 75.74 F
Relative Humidity: 8.9 %
Method: TDT

Test Fixture: FCI Test Fixture, 4X-Infiniband,
SK-48294 Rev 2

Double length calibration trace
Filter = None

Total Test System Risetime = 53.63 ps
Risetime at DUT = 37.92 ps

125”1"0" ......... ......... ......... ......... ......... ......... ......... ......... ......... .........

T omY

‘noty
trig'd

—625mY
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Differential Amplitude Measurement

1 2 5 m I'UII ....................................................................................................
Date: 2/25/03 ....................................................................................................
Temperature: 77.54 F 2
Relative Humidity: 9.7% o
Method: TDT (Tek. 11801C) I ..................................................................................................
Fixture: 4X Infiniband, FCI # SK-48295 Rev 2 =y
Fixture Rise Time: 54.0 ps Adie | b
FiXture AmplitUde=498.0 mV .....................................................................
trig'd
4
L I PR CFRTFIS PN (FNCTI SRR PPN
-BE5mY

gugodiv

w1l —439, BdmY
we —1.Ba8dmY
Ayv 498, BEmY

tyca | cecronics AMP



TDT NEXT Measurements

* The following slides show each pair of the 0.5 meter length
28 AWG cable assembly.

e Test port S9 S10 1s always the victim line. This was
selected because it is one of the pairs in the center of the
connector, and 1s most susceptible to NEXT and FEXT
from the other pairs.

« Note that symmetry permits applying results from this
victim to other victims.
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TDT NEXT Measurements

* MicroGiga CN pin-out for XAUI applications:

_ Transmit L Receive
G S1S2 G $3S4 G S5S6 G S7S8 G S9S10 G S11S12 G S13S14 G S15816 G

* Based on the XAUI application of operating four lanes in
one direction, and four lanes 1n the opposite direction, with
the split down the middle; it 1s recommended to use just the

S1 S2, S3 S4, S5 S6, and S7 S8 as aggressors for
determining total NEXT. This would be combined with
FEXT from the other lines as aggressors to determine total
Cross Talk as used in the application.

 Total NEXT =0.82 +0.98 + 1.20 + 2.05 = 5.05% at 54 ps
risetime. Not including FEXT, or NEXT from the other
three receive pairs.
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Typical Near End Cross-talk Measurement by TDT method

Date: 2/24/03
Temperature: 77.62 F
Relative Humidity: 10.5 %

Test Fixture: 4X Infiniband, FCI # SK-48295
Rev 2

Fixture Rise-time: 54.0 ps
Method: TDT

Cable : 0.5 m, 28AWG, Skewclear, 100 ohm
differential, cable assembly with FCI plug
board.

Cable End: P1
Agoressor line: Testport S1,S2
Victim line: Test port S 9. S 10

NEXT =4.1 mV
NEXT = (4.1 /498)x100% = 0.82 %

25mY

Smb
Adiw

T A ™o . . . .
. Y Y IO I, . SN N A, T A T ol SO, W, TR, T Y L T W

AR

‘noty
trig'd

SHEps-diw

w1l -4, B808dmY
ue —7EE. BALY
Ay 4. 1IHERMY
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Typical Near End Cross-talk Measurement by TDT method

Date: 2/24/03
Temperature: 77.62 F
Relative Humidity: 10.5 %

Test Fixture: 4X Infiniband, FCI # SK-48295
Rev 2

Fixture Rise-time: 54.0 ps
Method: TDT

Cable : 0.5 m, 28AWG, Skewclear, 100 ohm
differential, cable assembly with FCI plug
board.

Cable End: P1
Agoressor line: Test port S3.S 4
Victim line: Test port S 9. S 10

NEXT =4.9 mV
NEXT = (4.9 / 498)x100% = 0.98 %

25mY

Smb
Adiw

‘not
trig'd

wl —5.608dmY
ue —7EE. BALY
Av 4. SHERMY
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Typical Near End Cross-talk Measurement by TDT method

Date: 2/24/03
Temperature: 77.62 F
Relative Humidity: 10.5 %

Test Fixture: 4X Infiniband, FCI # SK-48295
Rev 2

Fixture Rise-time: 54.0 ps
Method: TDT

Cable : 0.5 m, 28AWG, Skewclear, 100 ohm
differential, cable assembly with FCI plug
board.

Cable End: P1
Agoressor line: Test port S5.S 6
Victim line: Test port S 9. S 10

NEXT = 6.0 mV
NEXT = (6.0 / 498)x100% = 1.20 %

25mY

Smb
Adiw

‘noty

trig'd

wl —6.708dmY
ue —7EE. BALY
Ay 6. BRBRMY
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Typical Near End Cross-talk Measurement by TDT method

Date: 2/24/03
Temperature: 77.62 F
Relative Humidity: 10.5 %

Test Fixture: 4X Infiniband, FCI # SK-48295
Rev 2

Fixture Rise-time: 54.0 ps
Method: TDT

Cable : 0.5 m, 28AWG, Skewclear, 100 ohm
differential, cable assembly with FCI plug
board.

Cable End: P1
Agoressor line: Test port S 7, S &
Victim line: Test port S 9. S 10

NEXT = 10.2 mV
NEXT = (10.2 / 498)x100% = 2.05 %

25mY

Smb
Adiw

‘noty
trig'd

w1l —16.968dmY
ue —7EE. BALY
Ay 16, ZBEmY
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Typical Near End Cross-talk Measurement by TDT method

Date: 2/24/03
Temperature: 77.62 F
Relative Humidity: 10.5 %

Test Fixture: 4X Infiniband, FCI # SK-48295
Rev 2

Fixture Rise-time: 54.0 ps
Method: TDT

Cable : 0.5 m, 28AWG, Skewclear, 100 ohm
differential, cable assembly with FCI plug
board.

Cable End: P1
Agoressor line: Test port S11.S 12
Victim line: Test port S 9. S 10

NEXT =9.3 mV
NEXT = (9.3 /498)x100% = 1.87 %

25mY

Smb
Adiw

‘noty
trig'd

w1l —16.B68dmY
ue —7EE. BALY
Ay 5. 3HERMY
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Typical Near End Cross-talk Measurement by TDT method

Date: 2/24/03
Temperature: 77.62 F
Relative Humidity: 10.5 %

Test Fixture: 4X Infiniband, FCI # SK-48295
Rev 2

Fixture Rise-time: 54.0 ps
Method: TDT

Cable : 0.5 m, 28AWG, Skewclear, 100 ohm
differential, cable assembly with FCI plug
board.

Cable End: P1
Agoressor line: Test port S 13.S 14
Victim line: Test port S 9. S 10

NEXT = 7.2 mV
NEXT = (7.2 / 498)x100% = 1.45 %

25mY

Smb
Adiw

‘noty
trig'd

w1l —7.9868dmY
we —7EE. BALY
Ay 7. ERERMY
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Typical Near End Cross-talk Measurement by TDT method

Date: 2/24/03
Temperature: 77.62 F
Relative Humidity: 10.5 %

Test Fixture: 4X Infiniband, FCI # SK-48295
Rev 2

Fixture Rise-time: 54.0 ps
Method: TDT

Cable : 0.5 m, 28AWG, Skewclear, 100 ohm
differential, cable assembly with FCI plug
board.

Cable End: P1
Agoressor line: Test port S 15.S 16
Victim line: Test port S 9. S 10

NEXT = 4.7 mV
NEXT = (4.7 / 498)x100% = 0.94 %

25mY

Smb
Adiw

‘noty
trig'd

w1l =5, 4868dmY
ue —7EE. BALY
Ay 4. THARMY
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TDT NEXT Measurements

The following slide shows NEXT of the 5.0 meter length
28 AWG cable assembly.

Aggressor S7 S8 with Victim S9 S10 i1s shown for
comparison to results from the 0.5 meter length.

This basically confirms TDT NEXT results are independent
of cable assembly length.

Note that symmetry permits applying TDT NEXT results
from the 0.5 meter length to other lengths.
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Typical Near End Cross-talk Measurement by TDT method

Date: 3/11/03
Temperature: 77.36 F
Relative Humidity: 14.6 %

Test Fixture: 4X Infiniband, FCI # SK-48295
Rev 2

Fixture Rise-time: 54.0 ps
Method: TDT

Cable : 5 m, 28AWG, Skewclear, 100 ohm
differential, cable assembly with FCI plug
board

Cable End: P1.
Agoressor line: Test port S 7, S &
Victim line: Test port S 9. S 10

NEXT =9.8 mV
NEXT = (9.8 /498)x100% = 1.97 %

25mY

Smb
Adiw

trig'd

SHEps-~diw

w1l —168.8dmY
ue —288. BE Y
Av 3. BHEEMY
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TDT NEXT Measurements

The following slide shows NEXT of the 10.0 meter length
24 AWG cable assembly.

Aggressor S7 S8 with Victim S9 S10 i1s shown for
comparison to results from the 0.5 meter length.

This basically confirms TDT NEXT results are independent
of cable assembly length AND cable size. Caveat that the
cable size 1s not so different as to require different wire
management.

Note that symmetry permits applying TDT NEXT results
from the 0.5 meter length to other lengths, AND other cable
S1Zes.
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Typical Near End Cross-talk Measurement by TDT method

Date: 3/11/03
Temperature: 77.36 F
Relative Humidity: 14.6 %

Test Fixture: 4X Infiniband, FCI # SK-48295
Rev 2

Fixture Rise-time: 54.0 ps
Method: TDT

Cable : 10 m, 24AWG, Skewclear, 100 ohm
differential, cable assembly with FCI plug
board.

Cable End: P1
Agoressor line: Test port S 7, S &
Victim line: Test port S 9. S 10

NEXT = 10.6 mV
NEXT = (10.6 / 498)x100% = 2.13 %

25mY

Smb
Adiw

‘noty
trig'd

w1l —168.968dmY
uZ —388. BELY
Av 16, 6HEMY
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Comment On Quality of Bulk Cable and
Effects on TDT NEXT

The victim pair in the 10 meter length 24 AWG assembly is the same
pair that exhibits greater Insertion Loss than the other pairs in the
assembly. Refer to the Frequency Domain Insertion Loss data.

The insertion loss of transmit port S7S8 to receive port S9S10 is 37%
greater than the other pairs in the assembly.

Note that pair S9 S10 passes the proposed Insertion Loss specification
of 17 dB maximum.

Cursory examination of mode conversion measurements hint that the
problem is related to mode conversion, and that this cable will also
have Cross Talk and EMI performance issues.

Note that the TDT NEXT results show that this high
loss, mode converting, pair has NOT caused higher
TDT NEXT when the lossy pair is the victim.

tyca / Flectronics / AMP



Time Domain Transmission (TDT)
Far End Cross Talk (FEXT) Measurements

Thinh Nguyen
Dean Vermeersch

Tektronix 11801C Digital Sampling Oscilloscope.

MicroGiga CN test fixture supplied by FCI, SK-48294 Rev
2

18 inch length RG-58 Coaxial test leads with SMA plugs
both ends.

TDT FEXT measurements are made in accordance with
SFF-8410.

This report shows the FEXT measurements of MicroGiga
CN cable assemblies made with FCI supplied cable
connectors. 0.5 meter length 28 AWG, 5 meter length 28
AWG, and 10 meter length 24 AWG.
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Time Domain Far End Cross Talk Test Set-Up

Send Receive]

AR

L

Calibration Trace

N
11801& s
Digital Sampling Oscilloscope Double Length LI r L‘ r

Single Length
Calibration Trace

\ I
L — SMA Launches D

— / 50Q Loads
— /7

[1[] —

[T —

(101 101
C

LT

Launch point into DUT
(SMT of receptacle)

Microgiga CN
Mated pair
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Test Fixtures with Cable Assembly as DUT
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TDT FEXT Measurements

* The following slides show the scalar calibration
of the test system. The measurement 1s made
through the double length calibration traces.

* The first slide shows test system Risetime and the
Risetime of the pulse edge at launch into the DUT.

* The second slide shows launch amplitude
calibration, used for calculating FEXT percent.
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Typical Fixture Rise Time Measurement

Date: 2/6/03
Temperature: 75.74 F
Relative Humidity: 8.9 %
Method: TDT

Test Fixture: FCI Test Fixture, 4X-Infiniband,
SK-48294 Rev 2

Double length calibration trace
Filter = None

Total Test System Risetime = 53.63 ps
Risetime at DUT = 37.92 ps

125”1"0" ......... ......... ......... ......... ......... ......... ......... ......... ......... .........

7SmV, _ _ : : ; : : : : .
sdiv| L . o . N S N S N :

‘noty
trig'd

-B25mY
4[ . 96ns

ns
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Differential Amplitude Measurement

1 2 5 m I'UII ....................................................................................................
Date: 2/25/03 ....................................................................................................
Temperature: 77.54 F 2
Relative Humidity: 9.7 % o
Method: TDT (Tek. 11801C) I ..................................................................................................
Fixture: 4X Infiniband, FCI # SK-48295 Rev 2 =y
Fixture Rise Time: 54.0 ps Adie | b
FiXture AmplitUde=498.0 mV .....................................................................
trig'd
4
L I L RN TS FR [RRCFSSEFPRRR RPN
-BE5mY

gugsdiv

w1l —-4399, BdmVY
we —1.B808dmY
Ay 498 . BEmY
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TDT NEXT Measurements

* The following slide shows FEXT of the 0.5 meter length 28
AWG cable assembly.

* Aggressor S7 S8 with Victim S9 S10 i1s shown for
comparison to results from the 5.0 and10.0 meter lengths.
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Typical Far End Cross-talk Measurement by TDT method

Date: 3/11/03
Temperature: 77.36 F
Relative Humidity: 14.6 %

Test Fixture: 4X Infiniband, FCI # SK-48295
Rev 2

Fixture Rise-time: 54.0 ps
Method: TDT

Cable : 0.5 m, 28 AWG, Skewclear, 100 ohm
differential, cable assembly with FCI plug
board.

Cable End: P1
Agoressor line: Test port S 7, S &
Victim line: Test port S 9. S 10

FEXT =154 mV
FEXT = (15.4/498)x100% = 3.09 %

25mY

Smb
Adiw

‘noty
trig'd

w1l —2A8. BEuY
ue 15, Z2688mY
Av 15, 4HEmY
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TDT FEXT Measurements

* The following slides show each pair of the 5.0 meter length
28 AWG cable assembly.

e Test port S9 S10 1s always the victim line. This was
selected because it is one of the pairs in the center of the
connector, and 1s most susceptible to NEXT and FEXT
from the other pairs.

« Note that symmetry permits applying results from this
victim to other victims.
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TDT FEXT Measurements

* MicroGiga CN pin-out for XAUI applications:

_ Transmit L Receive
G S1S2 G $3S4 G S5S6 G S7S8 G S9S10 G S11S12 G S13S14 G S15816 G

* Based on the XAUI application of operating four lanes in
one direction, and four lanes 1n the opposite direction, with
the split down the middle; it 1s recommended to use just the
SI11 S12,S13 S14, and S15 S16 as aggressors for
determining total FEXT. This would be combined with
NEXT from the other lines as aggressors to determine total
Cross Talk as used in the application.

 Total FEXT =0.70 +0.52 + 0.30 =1.42% at 54 ps
risetime. Not including NEXT, or FEXT from the other
four transmit pairs.
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Typical Far End Cross-talk Measurement by TDT method

ESml‘lﬁ'I ......... ......... ......... ......... ......... ......... ......... ......... ......... .........

S NN U VO T NN SO NN
Temperature: 77.36 F : : : : : : : : : :
Relative Humidity: 14.6 %

Test Fixture: 4X Infiniband, FCI # SK-48295 I
Rev 2
Smy

Fixture Rise-time: 54.0 ps sdiv
Method: TDT : | 5 |
Cable : 5 m, 28 AWG, Skewclear, 100 ohm ’f \"‘ ;h'\.-r
differential, cable assembly with FCI plug f f f f _ . _ . _ :
board. motd| ......... ......... ......... ......... ......... ......... ......... ......... .........
Cable End: P1 trig'd
Aggressor line: Test port S 1’ S 2 -|— ......... ......... ......... ......... ......... ......... ......... ......... ......... .........
Victim line: Test port S 9, S 10 : : : : : : : : : |

e

FEXT=22mV ......... ......... ......... ......... ......... ......... ......... ......... .........
FEXT = (2.2 / 498)x100% = 0.44 % : : : | | : | r |

w1l —2@8. BauY
ue 2. BEBEEmY
Ay 2. cHEEmY
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Typical Far End Cross-talk Measurement by TDT method

Date: 3/11/03
Temperature: 77.36 F
Relative Humidity: 14.6 %

Test Fixture: 4X Infiniband, FCI # SK-48295
Rev 2

Fixture Rise-time: 54.0 ps
Method: TDT

Cable : 5 m, 28 AWG, Skewclear, 100 ohm
differential, cable assembly with FCI plug
board.

Cable End: P1
Agoressor line: Test port S3.S 4
Victim line: Test port S9. S 10

FEXT = 4.0 mV
FEXT = (4.0 / 498)x100% = 0.80 %

25mY

Smb
Adiw

‘noty
trig'd

oy
LY

w1l —2@8. BauY

3. BaBEmY
4. BEEEmY
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Typical Far End Cross-talk Measurement by TDT method

Date: 3/11/03
Temperature: 77.36 F
Relative Humidity: 14.6 %

Test Fixture: 4X Infiniband, FCI # SK-48295
Rev 2

Fixture Rise-time: 54.0 ps
Method: TDT

Cable : 5 m, 28 AWG, Skewclear, 100 ohm
differential, cable assembly with FCI plug
board.

Cable End: P1
Agoressor line: Test port S5.S 6
Victim line: Test port S 9. S 10

FEXT =7.5 mV
FEXT = (7.5 / 498)x100% = 1.51 %

25mY

Smb
Adiw

‘noty
trig'd

w1l —2@8. BEuY
ue 7. 3BBEmY
Av 7. SHEEMY
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Typical Far End Cross-talk Measurement by TDT method

Date: 3/11/03
Temperature: 77.36 F
Relative Humidity: 14.6 %

Test Fixture: 4X Infiniband, FCI # SK-48295
Rev 2

Fixture Rise-time: 54.0 ps
Method: TDT

Cable : 5 m, 28 AWG, Skewclear, 100 ohm
differential, cable assembly with FCI plug
board.

Cable End: P1
Agoressor line: Test port S 7, S &
Victim line: Test port S 9. S 10

FEXT = 6.5 mV
FEXT = (6.5 / 498)x100% = 1.31 %

25mY

Smb

Adiw

‘noty
trig'd

w1l —2@8. BEuY
uZ 6. 3BBEmY
Av B SHBEEMY
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Typical Far End Cross-talk Measurement by TDT method

Date: 3/11/03
Temperature: 77.36 F
Relative Humidity: 14.6 %

Test Fixture: 4X Infiniband, FCI # SK-48295
Rev 2

Fixture Rise-time: 54.0 ps
Method: TDT

Cable : 5 m, 28 AWG, Skewclear, 100 ohm
differential, cable assembly with FCI plug
board.

Cable End: P1
Agoressor line: Test port S11.S 12
Victim line: Test port S 9. S 10

FEXT =3.5mV
FEXT = (3.5 / 498)x100% = 0.70 %

25mY

Smb
Adiw

‘noty
trig'd

w1l —3.508dmY
ue B BRERY
Av 3. SHEEMY
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Typical Far End Cross-talk Measurement by TDT method

ESml‘lﬁ'I ......... ......... ......... ......... ......... ......... ......... ......... ......... .........

S NN U VO T NN SO NN
Temperature: 77.36 F : : : : : : : :
Relative Humidity: 14.6 %

Test Fixture: 4X Infiniband, FCI # SK-48295 I
Rev 2
Smy

Fixture Rise-time: 54.0 ps sdiv
Method: TDT

Cable : 5 m, 28 AWG, Skewclear, 100 ohm
differential, cable assembly with FCI plug _ . _ . _ . _ .
board. ot S S S S S S S S S

Cable End: P1 trigd : : : : : _ _ _ _ _
Asgressor line: Test port S 13. S 14 Tl o o o o o o o o o
Victim line: Test port S9. S 10 : : : : : : ' ' ' '

e
{

FEXT=2.6mV ......... ......... ......... ......... ......... ......... ......... ......... .........
FEXT = (2.6 / 498)x100% = 0.52 % : : : | : : | r |

wl —2.BaBdmY
ue —288. BEuY
Ay 2. BEEEMY
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Typical Far End Cross-talk Measurement by TDT method

Date: 3/11/03
Temperature: 77.36 F
Relative Humidity: 14.6 %

Test Fixture: 4X Infiniband, FCI # SK-48295
Rev 2

Fixture Rise-time: 54.0 ps
Method: TDT

Cable : 5 m, 28 AWG, Skewclear, 100 ohm
differential, cable assembly with FCI plug
board.

Cable End: P1
Agoressor line: Test port S 15.S 16
Victim line: Test port S 9. S 10

FEXT = 1.5 mV
FEXT = (1.5 / 498)x100% = 0.30 %

ESml‘lﬁ'I ......... ......... ......... .....

Smb : : :
sdiv| R L

‘noty
trig'd

wl —1.7868dmY
ue —288. BEuY
Av 1. SHEEMY
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TDT FEXT Measurements

* The following slides show each pair of the 10.0 meter
length 28 AWG cable assembly.

e Test port S9 S10 1s always the victim line. This was
selected because it is one of the pairs in the center of the
connector, and 1s most susceptible to NEXT and FEXT
from the other pairs.

« Note that symmetry permits applying results from this
victim to other victims.
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TDT FEXT Measurements

* MicroGiga CN pin-out for XAUI applications:

_ Transmit L Receive
G S1S2 G $3S4 G S5S6 G S7S8 G S9S10 G S11S12 G S13S14 G S15816 G

* Based on the XAUI application of operating four lanes in
one direction, and four lanes 1n the opposite direction, with
the split down the middle; it 1s recommended to use just the
SI11 S12,S13 S14, and S15 S16 as aggressors for
determining total FEXT. This would be combined with
NEXT from the other lines as aggressors to determine total
Cross Talk as used in the application.

 Total FEXT =0.32+0.34 +0.32 =0.98% at 54 ps
risetime. Not including NEXT, or FEXT from the other
four transmit pairs.
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Typical Far End Cross-talk Measurement by TDT method

Date: 3/11/03
Temperature: 77.36 F
Relative Humidity: 14.6 %

Test Fixture: 4X Infiniband, FCI # SK-48295
Rev 2

Fixture Rise-time: 54.0 ps
Method: TDT

Cable : 10 m, 24 AWG, Skewclear, 100 ohm
differential, cable assembly with FCI plug
board.

Cable End: P1
Agoressor line: Testport S1,S2
Victim line: Test port S 9. S 10

FEXT =42 mV
FEXT = (4.2 / 498)x100% = 0.84 %

-
ESml‘ljll ......... ......... ......... .....
Smb : :
sdiv| R R L

Ry A

‘noty
trig'd

w1l -4, 4868dmY
ue —288. BE Y
Ay 4. 2HEEmY
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Typical Far End Cross-talk Measurement by TDT method

Date: 3/11/03
Temperature: 77.36 F
Relative Humidity: 14.6 %

Test Fixture: 4X Infiniband, FCI # SK-48295
Rev 2

Fixture Rise-time: 54.0 ps
Method: TDT

Cable : 10 m, 24 AWG, Skewclear, 100 ohm
differential, cable assembly with FCI plug
board.

Cable End: P1
Agoressor line: Test port S3.S 4
Victim line: Test port S 9. S 10

FEXT = 1.8 mV
FEXT = (1.8 / 498)x100% = 0.36 %

- Cursors| Window FFTmag DefTra

ESml‘“Il ......... ......... ......... ......... ............................................................
Sm -
sdiv| R R R O PP DOR PO PRPPPRPI
bpporbd |
trig'd

E 4

T
—25mY - 5

SHEps-~diw

wl —1.9868dmY
ue —1688. BE LY
Av 1. BHEEMY
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Typical Far End Cross-talk Measurement by TDT method

Date: 3/11/03
Temperature: 77.36 F
Relative Humidity: 14.6 %

Test Fixture: 4X Infiniband, FCI # SK-48295
Rev 2

Fixture Rise-time: 54.0 ps
Method: TDT

Cable : 10 m, 24 AWG, Skewclear, 100 ohm
differential, cable assembly with FCI plug
board.

Cable End: P1
Agoressor line: Test port S5.S 6
Victim line: Test port S 9. S 10

FEXT = 3.8 mV
FEXT = (3.8 / 498)x100% = 0.76 %

ESml‘lﬁ'I ......... ......... ......... ......... ......... ......... ......... ......... ......... .........

Smb
Adiw

trig'd
E 4
T
—25mY - 5
SHEps-~diw

w1l —3.9868dmY
ue —1688. BE .Y
Av 3. BHEEMY
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Typical Far End Cross-talk Measurement by TDT method

Date: 3/11/03
Temperature: 77.36 F
Relative Humidity: 14.6 %

Test Fixture: 4X Infiniband, FCI # SK-48295
Rev 2

Fixture Rise-time: 54.0 ps
Method: TDT

Cable : 10 m, 24 AWG, Skewclear, 100 ohm
differential, cable assembly with FCI plug
board.

Cable End: P1
Agoressor line: Test port S 7, S &
Victim line: Test port S 9. S 10

FEXT = 4.3 mV
FEXT = (4.3 / 498)x100% = 0.86 %

ESml‘lﬁ'I ......... ......... ......... ......... ......... ......... ......... ......... ......... .........

Smb
Adiw

trig'd

w1l —4.588dmY
ue —288. BE Y
Av 4. JEEEMY
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Typical Far End Cross-talk Measurement by TDT method

ESml‘lﬁ'I ......... ......... ......... ......... ......... ......... ......... ......... ......... .........

S NN U VO T NN SO NN
Temperature: 77.36 F : : : : : : : :
Relative Humidity: 14.6 %

Test Fixture: 4X Infiniband, FCI # SK-48295 I
Rev 2
Smy

Fixture Rise-time: 54.0 ps sdiv
Method: TDT

Cable : 10 m, 24 AWG, Skewclear, 100 ohm
differential, cable assembly with FCI plug _ . _ . _ . _ .
board. ot S S S S S S S S S

Cable End: P1 trigd : : : : : _ _ _ _ _
Asgressor line: Test port S 11. S 12 Tl o o o o o o o o o
Victim line: Test port S9. S 10 : : : : : : ' ' ' '

i
i
|

FEXT=16mV ......... ......... ......... ......... ......... ......... ......... ......... .........
FEXT = (1.6 / 498)x100% = 0.32 % : : : | : : | r |

w1l —1.B08dmY
ue —288. BE LY
Av 1. EEEEMY
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Typical Far End Cross-talk Measurement by TDT method

Date: 3/11/03
Temperature: 77.36 F
Relative Humidity: 14.6 %

Test Fixture: 4X Infiniband, FCI # SK-48295
Rev 2

Fixture Rise-time: 54.0 ps
Method: TDT

Cable : 10 m, 24 AWG, Skewclear, 100 ohm
differential, cable assembly with FCI plug
board.

Cable End: P1
Agoressor line: Test port S 13.S 14
Victim line: Test port S 9. S 10

FEXT = 1.7 mV
FEXT = (1.7 / 498)x100% = 0.34 %

ESml‘lﬁ'I ......... ......... ......... s

Smb : :
sdiv| R L

‘noty
trig'd

w1l —1.B08dmY
ue —1688. BE LY
Av 1. THEEMY
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Typical Far End Cross-talk Measurement by TDT method

Date: 3/11/03
Temperature: 77.36 F
Relative Humidity: 14.6 %

Test Fixture: 4X Infiniband, FCI # SK-48295
Rev 2

Fixture Rise-time: 54.0 ps
Method: TDT

Cable : 10 m, 24 AWG, Skewclear, 100 ohm
differential, cable assembly with FCI plug
board.

Cable End: P1
Agoressor line: Test port S 15.S 16
Victim line: Test port S 9. S 10

FEXT = 1.6 mV
FEXT = (1.6 / 498)x100% = 0.32 %

ESml‘lﬁ'I ......... ......... ......... .....

Smb : : :
sdiv| R L

‘noty
trig'd

w1l —1.B08dmY
ue —288. BE LY
Av 1. EEEEMY
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Comment On Quality of Bulk Cable and
Effects on TDT FEXT

The victim pair in the 10 meter length 24 AWG assembly is the same
pair that exhibits greater Insertion Loss than the other pairs in the
assembly. Refer to the Frequency Domain Insertion Loss data.

The insertion loss of transmit port S7S8 to receive port S9S10 is 37%
greater than the other pairs in the assembly.

Note that pair S9 S10 passes the proposed Insertion Loss specification
of 17 dB maximum.

Cursory examination of mode conversion measurements hint that the
problem is related to mode conversion, and that this cable will also
have Cross Talk and EMI performance issues.

Note that the TDT FEXT results show that this high
loss, mode converting, pair has NOT caused higher
TDT FEXT when the lossy pair is the victim.
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Frequency Domain (FD)
Near End Cross Talk (NEXT) Measurements

Thinh Nguyen
Dean Vermeersch

Test system Reference Plane 1s the SMA interface of the launch
connectors on the test fixture.

Network Analyzer HP8720ES & ATN 4112A, 3.5mm calibration kit
85052C.

18 inch length RG-58 Coaxial test leads with SMA plugs both ends.
S-Parameter measurements are made in accordance with SFF-8410.

This report shows the FD NEXT measurements of the FCI MicroGiga
CN fixture mated to a 0.5, and 5.0, meter length, 28 AWG, and 10
meter length 24 AWG, 100 ohm differential, cable assembly with FCI

MicroGiga CN connectors.

tyca / Flectronics / AMP



S-Parameter Measurements
Thinh Nguyen
Dean Vermeersch

* Cable assembly measurements made at this
reference plane includes the test fixture as
part of the device under test.
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S-Parameter Measurements
Thinh Nguyen
Dean Vermeersch

* Note that all S-Parameter data will be made
available as full complex export files for those
who wish.

* Please contact Thinh Nguyen (717-985-2027)
tpnguyen@tycoelectronics.com, or Dean
Vermeersch (717-986-3143)

dean@tycoelectronics.com and advise what export
format 1s desired.
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Frequency Domain Near End Cross Talk Test Set-Up

4 Port VNA
Send Receive
G- C =
L
[ [ 50Q Loads D
TGS o
ch | /1)
MA Reference Plane - (117 1] [
Double Length
Single Length Calibration Trace
Calibration Trace
\\
E_l— SMA| Launches
|:_I
Ch
-
SMA Reference Plane

Launch point into DUT
(SMT of receptacle)

Microgiga CN
Mated pair
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Test Fixtures with Cable Assembly as DUT
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FD NEXT Measurements

* The following slides show each pair of the 0.5 meter length
28 AWG cable assembly.

e Test port S9 S10 1s always the victim line. This was
selected because it is one of the pairs in the center of the
connector, and 1s most susceptible to NEXT and FEXT
from the other pairs.

« Note that symmetry permits applying results from this
victim to other victims.

tyca / Flectronics / AMP



TDT NEXT Measurements

e MicroGiga CN pin-out for XAUI applications:

_ Transmit L Receive
G S1S2 G $3S4 G S5S6 G S7S8 G S9S10 G S11S12 G S13S14 G S15816 G

* Based on the XAUI application of operating four lanes 1n
one direction, and four lanes in the opposite direction, with
the split down the middle; it 1s recommended to use just the
S1 S2, S3 S4, S5 S6, and S7 S8 as aggressors for
determining total NEXT. This would be combined with
FEXT from the other lines as aggressors to determine total
Cross Talk as used in the application.
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Typical NEXT Measurement By Network Analyzer - ATN

SDDE

0.000

Date: 2/11/03
Temperature: 77.83 F
Relative Humidity: 11.9 %

Instrument: Network Analyzer HP8720ES &
ATN 4112A

Test Fixture: FCI 4X Infiniband Test board 10,0048 / 50,000

DUT: 0.5 m, 28 AWG, 100 ohm, Skew-clear.,
4X infiniband cable assembly with FCI plug
board

Cable End: P1
Victim Line: S9, S 10

Aggressor Line: S 1, S2 50.000 10000.000
MEASURED: Tuesday, Februarp 171 2003, 16:13:23

-100.000

Mear End Crozs-talk of 0.5 meter, 28484/G, 100 ohm, Skew-clear, 44 Infiniband cable azzembly with
FCI plug board.

Cable End: P1

Wictim Line: Test port 5 9, 5 10 of Test board

Agagreszsar line: Test port S 1, 5 2 of Test board

1450.000 -36.609 dB
1560.000 -45.499 dB
2430.000 -3l.706 dB <---
F1Z0.000 -36.082 dB
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Typical NEXT Measurement By Network Analyzer - ATN

SDDE

0.000

Date: 2/11/03
Temperature: 77.83 F
Relative Humidity: 11.9 % .

Instrument: Network Analyzer HP8720ES & -
ATN 4112A

Test Fixture: FCI 4X Infiniband Test board 10,0048 / 50,000

DUT: 0.5 m, 28 AWG, 100 ohm, Skew-clear.,
4X infiniband cable assembly with FCI plug
board

Cable End: P1
Victim Line: S9, S 10

Aggressor Line: S 3, S4 50.000 10000.000
MEASURED: Tuesday, Februarp 11 2003, 16:26:47

-100.000

Mear End Crozs-talk of 0.5 meter, 28484/G, 100 ohm, Skew-clear, 44 Infiniband cable azzembly with
FCI plug board.

Cable End: P1

Wictim Line: Test port 5 9, 5 10 of Test board

Agagreszsar line: Test port 5 3, 5 4 of Test board

1450.000 -33.337 dB <---
1560.000 -45.455 dB
2440.000 -27.838 dB
F1Z0.000 -33.005 dB
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Typical NEXT Measurement By Network Analyzer - ATN

SDDE

0.000

Date: 2/11/03
Temperature: 77.83 F
Relative Humidity: 11.9 %

Instrument: Network Analyzer HP8720ES &
ATN 4112A

Test Fixture: FCI 4X Infiniband Test board 10,0048 / 50,000

DUT: 0.5 m, 28 AWG, 100 ohm, Skew-clear.,
4X infiniband cable assembly with FCI plug
board

Cable End: P1
Victim Line: S9, S 10

Aggressor Line: S 5, S6 50.000 10000.000
MEASURED: Tuesday, Februarp 171 2003, 16:41:28

-100.000

Mear End Crozs-talk of 0.5 meter, 28484/G, 100 ohm, Skew-clear, 44 Infiniband cable azzembly with
FCI plug board.

Cable End: P1

Wictim Line: Test port 5 9, 5 10 of Test board

Agagreszsar line: Test port 5 5, 5 6 of Test board

1450.000 -33.641 dB <---
1560.000 -42.772 dB
2420.000 -26.853 dB
F1Z0.000 -32.292 dB
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Typical NEXT Measurement By Network Analyzer - ATN

SDDE

0.000

Date: 2/11/03
Temperature: 77.83 F
Relative Humidity: 11.9 %

Instrument: Network Analyzer HP8720ES &
ATN 4112A

Test Fixture: FCI 4X Infiniband Test board 10,0048 / 50,000

DUT: 0.5 m, 28 AWG, 100 ohm, Skew-clear.,
4X infiniband cable assembly with FCI plug
board

Cable End: P1
Victim Line: S9, S 10

Aggressor Line: S 7, S8 50.000 10000.000
MEASURED: Tuesday, Februarp 171 2003, 16:53:35

-100.000

Mear End Crozs-talk of 0.5 meter, 28484/G, 100 ohm, Skew-clear, 44 Infiniband cable azzembly with
FCI plug board.

Cable End: P1

Wictim Line: Test port 5 9, 5 10 of Test board

Agareszsar line: Test port S 7,5 8 of Test board

1450.000 -29.567 dB <---
1560.000 -35.311 dB
21%0.000 -27.140 dB
F1Z0.000 -36.339 dB
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Typical NEXT Measurement By Network Analyzer - ATN

SDDE

0.000

Date: 2/11/03
Temperature: 77.83 F
Relative Humidity: 11.9 %

Instrument: Network Analyzer HP8720ES &
ATN 4112A

Test Fixture: FCI 4X Infiniband Test board 10,0048 / 50,000

DUT: 0.5 m, 28 AWG, 100 ohm, Skew-clear.,
4X infiniband cable assembly with FCI plug
board

Cable End: P1
Victim Line: S9, S 10

Aggressor Line: S 11, S12 50.000 10000.000
MEASURED: Tuesday, Februarp 171 2003, 17:11:29

-100.000

Mear End Crozs-talk of 0.5 meter, 28484/G, 100 ohm, Skew-clear, 44 Infiniband cable azzembly with
FCI plug board.

Cable End: P1

Wictim Ling: Test port 5 9, 5 10 of Test board

Agagreszsar line: Test portS 11,5 12 of Test board

1460.000 -27.246 dB
1560.000 -36.252 dB
Z2200.000 -26.538 dB <---
F1Z0.000 -30.794 dB
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Typical NEXT Measurement By Network Analyzer - ATN

SDDE

0.000

Date: 2/11/03
Temperature: 77.83 F
Relative Humidity: 11.9 %

Instrument: Network Analyzer HP8720ES &
ATN 4112A 1

Test Fixture: FCI 4X Infiniband Test board 10,0048 / 50,000

DUT: 0.5 m, 28 AWG, 100 ohm, Skew-clear.,
4X infiniband cable assembly with FCI plug
board

Cable End: P1
Victim Line: S9, S 10

Aggressor Line: S 13, S14 50.000 10000.000
MEASURED: Tuesday, Februarp 11 2003, 17:17:03

-100.000

Mear End Crozs-talk of 0.5 meter, 28484/G, 100 ohm, Skew-clear, 44 Infiniband cable azzembly with
FCI plug board.

Cable End: P1

Wictim Line: Test port 5 9, 5 10 of Test board

Agagreszsar line: Test port S 13,5 14 of Test board

1460.000 -30.717 dB
1560.000 -39.532 dB
Z2600.000 -26.336 dB <---
F1Z0.000 -45.106 dB
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Typical NEXT Measurement By Network Analyzer - ATN

SDDE

0.000

Date: 2/11/03
Temperature: 77.83 F
Relative Humidity: 11.9 %

Instrument: Network Analyzer HP8720ES & T
ATN 4112A

Test Fixture: FCI 4X Infiniband Test board 100046 / ¥ 50,000

DUT: 0.5 m, 28 AWG, 100 ohm, Skew-clear.,
4X infiniband cable assembly with FCI plug
board

Cable End: P1
Victim Line: S9, S 10

A,(Z,(ZI'GSSOI' Line: S 15, S16 50.000 10000.000
MEASURED: Tuesday, Februarp 171 2003, 172712

-100.000

Mear End Crozs-talk of 0.5 meter, 28484/G, 100 ohm, Skew-clear, 44 Infiniband cable azzembly with
FCI plug board.

Cable End: P1

Wictim Ling: Test port 5 9, 5 10 of Test board

Agagreszsar line: Test port 5 15,5 16 of Test board

1470.000 -33.341 dB
1560.000 -47.574 dB
2770.000 -29.402 dB <---
F1Z0.000 -43.604 dB
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FD NEXT Measurements

* The following slide shows NEXT of the 5.0 meter length
28 AWG cable assembly.

* Aggressor S7 S8 with Victim S9 S10 i1s shown for
comparison to results from the 0.5 meter length.

* Note that the 0.5 meter length measures higher FD NEXT
than the 5.0 meter length 28 AWG, and the 10.0 meter
length 24 AWG.
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Typical NEXT Measurement By Network Analyzer - ATN

SDDE

0.000

Date: 2/11/03
Temperature: 77.83 F
Relative Humidity: 11.9 %

Instrument: Network Analyzer HP8720ES &
ATN 4112A

Test Fixture: FCI 4X Infiniband Test board 10,00 48 / 50,000

DUT: 5 m, 28 AWG, 100 ohm, Skew-clear.,
4X infiniband cable assembly with FCI plug
board

Victim Line: S9, S 10
Agoressor Line: S 7, S &

-100.000

50.000 10000.000
MEASURED: Thurzday, Februarme 13 2003, 130747

Mear End Crozs-talk of 5 meter, 28806, 100 ohm, Skew-clear, 47 |nfiniband cable azzembly with
FCI plug board.

Cable End: P1

Wictim Ling: Test port 5 9, 5 10 of Test board

Agagrezsar line: Testport S 7,5 8 of Test board

1440.000 -3Z.604 4B <---
1560.000 -33.0%5 dB
2380.000 -31.786 dB
31Z0.000 -31.391 dE
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TDT NEXT Measurements

The following slide shows NEXT of the 10.0 meter length
24 AWG cable assembly.

Aggressor S7 S8 with Victim S9 S10 i1s shown for
comparison to results from the 0.5 meter length.

This basically confirms FD NEXT results are independent
of cable assembly length AND cable size. Caveat that the
cable size 1s not so different as to require different wire
management.

Note that symmetry permits applying FD NEXT results
from the 0.5 meter length to other lengths, AND other cable
sizes, caveat that accurate phase corrections are used.
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Typical NEXT Measurement By Network Analyzer - ATN

SDDE

0.000

Date: 3/7/03
Temperature: 77.89 F
Relative Humidity: 13.49 %

Instrument: Network Analyzer HP8720ES &
ATN 4112A

Test Fixture: FCI 4X Infiniband Test board 10,00 48 / 50,000

DUT: 10 m, 24 AWG, 100 ohm, Skew-clear.,
4X infiniband cable assembly with FCI plug
board

Victim Line: S9, S 10
Agoressor Line: S 7, S &

-100.000

50.000 10000.000
MEASURED:  Frday., March 07 2003, 08:32:41

Mearr End Crosz-talk of 10 meter, 24 200G, Skew-clear, 100 ohme differential, 4+ Infiniband cable
azzembly with FCI plug board

Wictim ling: 59, 510 of Test port
Agareszsar line: 57, 58 of Test port

1560.000 -32.633 dB
31z20.000 -27.945 dB {---
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Comment On Quality of Bulk Cable and
Effects on TDT NEXT

The victim pair in the 10 meter length 24 AWG assembly is the same
pair that exhibits greater Insertion Loss than the other pairs in the
assembly. Refer to the Frequency Domain Insertion Loss data.

The insertion loss of transmit port S7S8 to receive port S9S10 is 37%
greater than the other pairs in the assembly.

Note that pair S9 S10 passes the proposed Insertion Loss specification
of 17 dB maximum.

Cursory examination of mode conversion measurements hint that the
problem is related to mode conversion, and that this cable will also
have Cross Talk and EMI performance issues.

Note that the FD NEXT results show that this high loss,
mode converting, pair has NOT caused higher FD
NEXT when the lossy pair is the victim.
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FD NEXT — Measurement Methods
Frequency Domain Acquisition Compared to
Time Domain Acquisition
Spectral Characteristics [S-Parameter]

e The Time Domain system (Tektronix TDS 8000 Digital
Sampling Oscilloscope) used the same test leads as the
Frequency Domain system.

* The Time Domain test system has had the fixture effects
added, so a direct comparison may be made to the
Frequency Domain system (which cannot remove fixture
effects).

» The following slides show the Time Domain acquisition
results, and are to be compared to the same
aggressor/victim combination 1n the preceding Frequency
Domain acquisition results.
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Typical NEXT (S21) Measurement By Oculus Software

Date: 3/12/03

Temperature: 77.49 F

Relative Humidity: 14.39 %

Simulated: Oculus Software

Test Fixture: 4X Infiniband, FCI Test Board
Oculus Set Rise-Time: 15 %

Cable: 0.5 m, 28AWG, 100 ohm, Skew-clear
cable assembly with FCI plug board

With Test Fixture
Aggressor Line: Test port S 7, S 8
Victim Line: Test port S 9, S 10

’ W‘wq 0l
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Typical NEXT (S21) Measurement By Oculus Software

Date: 3/12/03

Temperature: 77.49 F

Relative Humidity: 14.39 %

Simulated: Oculus Software

Test Fixture: 4X Infiniband, FCI Test Board
Oculus Set Rise-Time: 15 %

Cable: 5 m, 28AWG, 100 ohm, Skew-clear
cable assembly with FCI plug board

With Test Fixture
Transmitted Line: Test port S 7, S 8
Received Line: Test port S 9, S 10
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Typical NEXT (S21) Measurement By Oculus Software

Date: 3/12/03

Temperature: 77.49 F

Relative Humidity: 14.39 %

Simulated: Oculus Software

Test Fixture: 4X Infiniband, FCI Test Board
Oculus Set Rise-Time: 15 %

Cable: 10 m , 24AWG, 100 ohm, Skew-clear
cable assembly with FCI plug board

With Test Fixture
Transmitted Line: Test port S 7, S 8
Received Line: Test port S 9, S 10
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Frequency Domain (FD)
Far End Cross Talk (FEXT) Measurements

Thinh Nguyen
Dean Vermeersch

Test system Reference Plane 1s the SMA interface of the launch
connectors on the test fixture.

Network Analyzer HP8720ES & ATN 4112A, 3.5mm calibration kit
85052C.

18 inch length RG-58 Coaxial test leads with SMA plugs both ends.
S-Parameter measurements are made in accordance with SFF-8410.

This report shows the FD FEXT measurements of the FCI MicroGiga
CN fixture mated to a 0.5, and 5.0, meter length, 28 AWG, and 10
meter length 24 AWG, 100 ohm differential, cable assembly with FCI

MicroGiga CN connectors.
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S-Parameter Measurements
Thinh Nguyen
Dean Vermeersch

* Cable assembly measurements made at this
reference plane includes the test fixture as
part of the device under test.
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S-Parameter Measurements
Thinh Nguyen
Dean Vermeersch

* Note that all S-Parameter data will be made
available as full complex export files for those
who wish.

* Please contact Thinh Nguyen (717-985-2027)
tpnguyen@tycoelectronics.com, or Dean
Vermeersch (717-986-3143)

dean@tycoelectronics.com and advise what export
format 1s desired.
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Frequency Domain Far End Cross Talk Test Set-Up

4 Port VNA
Send RGCW

W
N

Single Length
Calibration Trace

SMA Reference Plane

L

Double Length
Calibration Trace

\

(1] —

LT

SMA Launches

/ 50Q Loads
/ /7

[1[]

I 1

I_IJI_I (101

SMA Reference Plane

Launch point into DUT
(SMT of receptacle)

\

L

LT

Microgiga CN
Mated pair

[T —
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Test Fixtures with Cable Assembly as DUT
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FD FEXT Measurements

e MicroGiga CN pin-out for XAUI applications:

_ Transmit L Receive
G S1S2 G $3S4 G S5S6 G S7S8 G S9S10 G S11S12 G S13S14 G S15816 G

* Based on the XAUI application of operating four lanes 1n
one direction, and four lanes in the opposite direction, with
the split down the middle; it 1s recommended to use just the
SI11S12,S13 S14, and S15 S16, as aggressors for
determining total FEXT. This would be combined with
NEXT from the other lines as aggressors to determine total
Cross Talk as used in the application.
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FD FEXT Measurements

* The following slide shows FD FEXT of the 0.5 meter
length 28 AWG cable assembly.

* Aggressor S7 S8 with Victim S9 S10 i1s shown for
comparison to results from the 5.0 and 10.0 meter lengths.

* Note that the 0.5 meter length measures higher FD FEXT
than the 5.0 meter length 28 AWG, and the 10.0 meter
length 24 AWG.
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Typical FEXT Measurement By Network Analyzer - ATN

SDDE

50.000

Date: 2/19/03
Temperature: 76.46 F
Relative Humidity: 16.6 %

Instrument: Network Analyzer HP8720ES &
ATN 4112A

Test Fixture: FCI 4X Infiniband Test board 10,0048 / 0.000

DUT: 0.5 m,28 AWG, 100 ohm, Skew-
clear, 4X infiniband cable assembly with
FCI plug board

Cable End: P1 for Victim Line
Victim Line: S9, S 10

Aggressor Line: S 7, S8 50.000 10000.000
MEASUURED:  “Wednesday, February 192003, 14:33:14

-50.000

Far End Crozg-talk of 0.5 meter, 28 &G, Skew-clear, 100 chme differential, 4= Infiniband cable
azzembly with FCI plug board

Wictim line: 59, 510 of Test port
Agareszsor line; 57, 58

1560.000 -29.095 dB
3120.000 -21.984 dB <---
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FD FEXT Measurements

* The following slides show each pair of the 5.0 meter length
28 AWG cable assembly.

e Test port S9 S10 1s always the victim line. This was
selected because it is one of the pairs in the center of the
connector, and 1s most susceptible to NEXT and FEXT
from the other pairs.

« Note that symmetry permits applying results from this
victim to other victims.
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Typical FEXT Measurement By Network Analyzer - ATN

SDDE

0.000

Date: 3/7/03
Temperature: 77.89 F
Relative Humidity: 13.49 %

Instrument: Network Analyzer HP8720ES &
ATN 4112A

Test Fixture: FCI 4X Infiniband Test board 10,0048 / 50,000

DUT: 5 m, 28 AWG, 100 ohm, Skew-clear.,
4X infiniband cable assembly with FCI plug
board

Cable End: P1 for Victim Line
Victim Line: S9, S 10

Aggressor Line: S 1, S2 50.000 10000.000
MEASURED: Friday, March 07 2003, 11:22:42

-100.000

Far End Crozs-talk of B meter, 28 &G, Skew-clear, 100 ohmz differential, 4= Infiniband cable
azzembly with FCI plug board

Wictim line: 59, 510 of Test port
Agareszsar line: 51, 52 of Test port

E  x
1560.000 -45.812 dB
3120.000 -40.380 dB <---
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Typical FEXT Measurement By Network Analyzer - ATN

SDDE

0.000

Date: 3/7/03
Temperature: 77.89 F
Relative Humidity: 13.49 %

Instrument: Network Analyzer HP8720ES &
ATN 4112A

Test Fixture: FCI 4X Infiniband Test board 10,0048 / 50,000

DUT: 5 m, 28 AWG, 100 ohm, Skew-clear.,
4X infiniband cable assembly with FCI plug
board

Cable End: P1 for Victim Line
Victim Line: S9, S 10

Aggressor Line: S 3, S4 50.000 10000.000
MEASURED: Friday, March 07 2003, 10:44:53

-100.000

Far End Crozs-talk of B meter, 28 &G, Skew-clear, 100 ohmz differential, 4= Infiniband cable
azzembly with FCI plug board

Wictim line: 59, 510 of Test port
Agareszsar line: 53, 54 of Test port

1560.000 -40.432 dB
3120.000 -34.781 dB <---
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Typical FEXT Measurement By Network Analyzer - ATN

SDDE

0.000

Date: 3/7/03
Temperature: 77.89 F
Relative Humidity: 13.49 %

Instrument: Network Analyzer HP8720ES &
ATN 4112A

Test Fixture: FCI 4X Infiniband Test board 10,0048 / 50,000

DUT: 5 m, 28 AWG, 100 ohm, Skew-clear.,
4X infiniband cable assembly with FCI plug
board

Cable End: P1 for Victim Line
Victim Line: S9, S 10

Aggressor Line: S 5, S6 50.000 10000.000
MEASURED: Friday, March 07 2003, 10:40:28

-100.000

Far End Crozs-talk of B meter, 28 &G, Skew-clear, 100 ohmz differential, 4= Infiniband cable
azzembly with FCI plug board

Wictim line: 59, 510 of Test port
Agareszsar line: 55, 56 of Test port

1560.000 -34.8a69 dB
3120.000 -31.470 dB <---
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Typical FEXT Measurement By Network Analyzer - ATN

SDDE

0.000

Date: 3/7/03
Temperature: 77.89 F
Relative Humidity: 13.49 %

Instrument: Network Analyzer HP8720ES &
ATN 4112A

Test Fixture: FCI 4X Infiniband Test board 10,0048 / 50,000

DUT: 5 m, 28 AWG, 100 ohm, Skew-clear.,
4X infiniband cable assembly with FCI plug
board

Cable End: P1 for Victim Line
Victim Line: S9, S 10

Aggressor Line: S 7, S8 50.000 10000.000
MEASURED: Friday, March 07 2003, 09:24:29

-100.000

Far End Crozs-talk of B meter, 28 &G, Skew-clear, 100 ohmz differential, 4= Infiniband cable
azzembly with FCI plug board

Wictim line: 59, 510 of Test port
Agareszsor line; 57, 58

1560.000 -36.253 dB
3120.000 -32.514 dB <---
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Typical FEXT Measurement By Network Analyzer - ATN

SDDE

0.000

Date: 3/7/03
Temperature: 77.89 F
Relative Humidity: 13.49 %

Instrument: Network Analyzer HP8720ES &

ATN 4112A
Test Fixture: FCI 4X Infiniband Test board 10,0048 / 50,000

DUT: 5 m, 28 AWG, 100 ohm, Skew-clear.,
4X infiniband cable assembly with FCI plug
board

Cable End: P1 for Victim Line
Victim Line: S9, S 10

Aggressor Line: S 1 1, S12 50.000 10000.000
MEASURED: Friday, March 07 2003, 03:34:44

-100.000

Far End Crozs-talk of B meter, 28 &G, Skew-clear, 100 ohmz differential, 4= Infiniband cable
azzembly with FCI plug board

Wictim line: 59, 510 of Test port
Aggreszsar line; 511,512

1560.000 -42.319 dB
3120.000 -37.865 dB <---
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Typical FEXT Measurement By Network Analyzer - ATN

SDDE

0.000

Date: 3/7/03
Temperature: 77.89 F
Relative Humidity: 13.49 %

Instrument: Network Analyzer HP8720ES &

ATN 4112A
Test Fixture: FCI 4X Infiniband Test board 10,0048 / 50,000

DUT: 5 m, 28 AWG, 100 ohm, Skew-clear.,
4X infiniband cable assembly with FCI plug
board

Cable End: P1 for Victim Line
Victim Line: S9, S 10

Aggressor Line: S 13, S14 50.000 10000.000
MEASURED: Friday, March 07 2003, 035233

-100.000

Far End Crozs-talk of B meter, 28 &G, Skew-clear, 100 ohmz differential, 4= Infiniband cable
azzembly with FCI plug board

Wictim line: 59, 510 of Test port
Agagreszsar line; 513,514

1560.000 -47.412 dB
3120.000 -41.825 dB <---
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Typical FEXT Measurement By Network Analyzer - ATN

SDDE

0.000

Date: 3/703
Temperature: 77.89 F
Relative Humidity: 13.49 %

Instrument: Network Analyzer HP8720ES &
ATN 4112A

Test Fixture: FCI 4X Infiniband Test board 10,0048 / 50,000

DUT: 5 m, 28 AWG, 100 ohm, Skew-clear.,
4X infiniband cable assembly with FCI plug
board

Cable End: P1 for Victim Line
Victim Line: S9, S 10

Aggressor Line: S 15, S16 50.000 10000.000
MEASURED: Friday, March 07 2003, 09:56:44

-100.000

Far End Crozs-talk of B meter, 28 &G, Skew-clear, 100 ohmz differential, 4= Infiniband cable
azzembly with FCI plug board

Wictim line: 59, 510 of Test port
Agagreszsar line; 515,516

1560.000 -47.395 dB
3120.000 -41.863 dB <---
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FD FEXT Measurements

* The following slides show each pair of the 5.0 meter length
28 AWG cable assembly.

e Test port S9 S10 1s always the victim line. This was
selected because it is one of the pairs in the center of the
connector, and 1s most susceptible to NEXT and FEXT
from the other pairs.

« Note that symmetry permits applying results from this
victim to other victims.
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Comment On Quality of Bulk Cable and
Effects on FD FEXT

The victim pair in the 10 meter length 24 AWG assembly is the same
pair that exhibits greater Insertion Loss than the other pairs in the
assembly. Refer to the Frequency Domain Insertion Loss data.

The insertion loss of transmit port S7S8 to receive port S9S10 is 37%
greater than the other pairs in the assembly.

Note that pair S9 S10 passes the proposed Insertion Loss specification
of 17 dB maximum.

Cursory examination of mode conversion measurements hint that the
problem is related to mode conversion, and that this cable will also
have Cross Talk and EMI performance issues.

Note that the FD FEXT results seem to show that the
plot of FEXT verses frequency is affected by the high
loss mode converting pair, but overall FEXT of this
length is less than that of the (0.5 meter and 5.0 meter
lengths.
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Typical FEXT Measurement By Network Analyzer - ATN

SDDE

0.000

Date: 3/7/03
Temperature: 77.89 F
Relative Humidity: 13.49 %

Instrument: Network Analyzer HP8720ES &
ATN 4112A

Test Fixture: FCI 4X Infiniband Test board 10,0048 / 50,000

DUT: 10 m, 24 AWG, 100 ohm, Skew-clear.,
4X infiniband cable assembly with FCI plug
board

Cable End: P1 for Victim Line
Victim Line: S9, S 10

Aggressor Line: S 1, S2 50.000 10000.000
MEASURED: Friday, March 07 2003, 11:14:45

-100.000

Far End Crozs-talk of 10 meter, 24 &0/G, Skew-clear, 100 ohmz differential, 4 [nfiniband cable
azzembly with FCI plug board

Wictim line: 59, 510 of Test port
Agareszsar line: 51, 52 of Test port

1560.000 -40.062 dB
3120.000 -35.434 dB <---
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Typical FEXT Measurement By Network Analyzer - ATN

SDDE

0.000

Date: 3/7/03
Temperature: 77.89 F
Relative Humidity: 13.49 %

Instrument: Network Analyzer HP8720ES &
ATN 4112A

Test Fixture: FCI 4X Infiniband Test board 10,0048 / 50,000

DUT: 10 m, 24 AWG, 100 ohm, Skew-clear.,
4X infiniband cable assembly with FCI plug
board

Cable End: P1 for Victim Line
Victim Line: S9, S 10

Aggressor Line: S 3, S4 50.000 10000.000
MEASURED: Friday, March 07 2003, 10:51:26

-100.000

Far End Crozs-talk of 10 meter, 24 &0/G, Skew-clear, 100 ohmz differential, 4 [nfiniband cable
azzembly with FCI plug board

Wictim line: 59, 510 of Test port
Agareszsar line: 53, 54 of Test port

1560.000 -45.300 dB
3120.000 -45.799 dB <---
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Typical FEXT Measurement By Network Analyzer - ATN

SDDE

0.000

Date: 3/7/03
Temperature: 77.89 F
Relative Humidity: 13.49 %

Instrument: Network Analyzer HP8720ES &
ATN 4112A

Test Fixture: FCI 4X Infiniband Test board 10,0048 / 50,000

DUT: 10 m, 24 AWG, 100 ohm, Skew-clear.,
4X infiniband cable assembly with FCI plug
board

Cable End: P1 for Victim Line
Victim Line: S9, S 10

Aggressor Line: S 5, S6 50.000 10000.000
MEASURED: Friday, March 07 2003, 10:22:22

-100.000

Far End Crozs-talk of 10 meter, 24 &0/G, Skew-clear, 100 ohmz differential, 4 [nfiniband cable
azzembly with FCI plug board

Wictim line: 59, 510 of Test port
Agareszsar line: 55, 56 of Test port

1560.000 -39.4485 dB
3120.000 -50.5884 dB <---
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Typical FEXT Measurement By Network Analyzer - ATN

SDDE

0.000

Date: 3/7/03
Temperature: 77.89 F
Relative Humidity: 13.496 %

Instrument: Network Analyzer HP8720ES &
ATN 4112A

Test Fixture: FCI 4X Infiniband Test board 10,0048 / 50,000

DUT: 10 m, 24 AWG, 100 ohm, Skew-clear.,
4X infiniband cable assembly with FCI plug
board

Cable End: P1 for Victim Line
Victim Line: S9, S 10

Aggressor Line: S 7, S8 50.000 10000.000
MEASURED: Friday, March 07 2003, 08-46:09

-100.000

Far End Crozs-talk of 10 meter, 24 &0/G, Skew-clear, 100 ohmz differential, 4 [nfiniband cable
azzembly with FCI plug board

Wictim line: 59, 510 of Test port
Agagrezsor line: 57,58

1560.000 -35.864 dB
3120.000 -44.917 dB <---
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Typical FEXT Measurement By Network Analyzer - ATN

SDDE

0.000

Date: 3/7/03
Temperature: 77.89 F
Relative Humidity: 13.49 %

Instrument: Network Analyzer HP8720ES &
ATN 4112A

Test Fixture: FCI 4X Infiniband Test board 10,0048 / 50,000

DUT: 10 m, 24 AWG, 100 ohm, Skew-clear.,
4X infiniband cable assembly with FCI plug
board

Cable End: P1 for Victim Line
Victim Line: S9, S 10

Aggressor Line: S 1 1, S12 50.000 10000.000
MEASURED: Friday, March 07 2003, 03:42:09

-100.000

Far End Crozs-talk of 10 meter, 24 &0/G, Skew-clear, 100 ohmz differential, 4 [nfiniband cable
azzembly with FCI plug board

Wictim line: 59, 510 of Test port
Agagreszsar line: 511,512

1560.000 -41.472 dB
3120.000 -46.406 dB <---
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Typical FEXT Measurement By Network Analyzer - ATN

SDDE

0.000

Date: 3/7/03
Temperature: 77.89 F
Relative Humidity: 13.49 %

Instrument: Network Analyzer HP8720ES &
ATN 4112A

Test Fixture: FCI 4X Infiniband Test board 10,0048 / 50,000

DUT: 10 m, 24 AWG, 100 ohm, Skew-clear.,
4X infiniband cable assembly with FCI plug
board

Cable End: P1 for Victim Line
Victim Line: S9, S 10

Aggressor Line: S 13, S14 50.000 10000.000
MEASURED: Friday, March 07 2003, 03:43:08

-100.000

Far End Crozs-talk of 10 meter, 24 &0/G, Skew-clear, 100 ohmz differential, 4 [nfiniband cable
azzembly with FCI plug board

Wictim line: 59, 510 of Test port
Agagreszsar line: 513,514

1560.000 -45.611 dB
3120.000 -46.163 dB <---
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Typical FEXT Measurement By Network Analyzer - ATN

SDDE

0.000

Date: 3/7/03
Temperature: 77.89 F
Relative Humidity: 13.49 %

Instrument: Network Analyzer HP8720ES &
ATN 4112A

Test Fixture: FCI 4X Infiniband Test board 10,0048 / 50,000

DUT: 10 m, 24 AWG, 100 ohm, Skew-clear.,
4X infiniband cable assembly with FCI plug
board

Cable End: P1 for Victim Line
Victim Line: S9, S 10

Aggressor Line: S 15, S16 50.000 10000.000
MEASURED: Friday, March 07 2003, 10:04:31

-100.000

Far End Crozs-talk of 10 meter, 24 &0/G, Skew-clear, 100 ohmz differential, 4 [nfiniband cable
azzembly with FCI plug board

Wictim line: 59, 510 of Test port
Agagreszsar line: 515, 516

1560.000 -47.490 dB
3120.000 -55.758 dB <---
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S-Parameter Measurements
Thinh Nguyen
Dean Vermeersch

Test system Reference Plane 1s the SMA interface
of the launch connectors on the test fixture.

Network Analyzer HP8720ES & ATN 4112A, 3.5mm
calibration kit 85052C.

18 inch length RG-58 Coaxial test leads with SMA plugs
both ends.

S-Parameter measurements are made in accordance with
SFF-8410.

This report shows the S-Parameter measurements of the
FCI MicroGiga CN fixture calibration structures ( SK-
48295 Rev 2).
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S-Parameter Measurements
Thinh Nguyen
Dean Vermeersch

* Note that all S-Parameter data will be made
available as full complex export files for those
who wish.

* Please contact Thinh Nguyen (717-985-2027)
tpnguyen@tycoelectronics.com, or Dean
Vermeersch (717-986-3143)

dean@tycoelectronics.com and advise what export
format 1s desired.
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Test Fixture
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S-Parameter Measurements
Thinh Nguyen
Dean Vermeersch

* The purpose of supplying data of the
calibration structures 1s for those who wish
to manually subtract out the fixture
contribution from the total Insertion Loss.

* Cable assembly measurements made at this
reference plane includes the test fixture as
part of the device under test.
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The FCI test fixture has two sets of
calibration traces:

Single Length Calibration Trace:

* One set of calibration traces consists of a trace length the
same as 1n the test fixture, with SMA side launch
connectors on both ends of the trace. S-Parameter
measurements through this calibration structure will be
referred to as “single length calibration trace.”
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The FCI test fixture has two sets of
calibration traces: (continued)

Double Length Calibration Trace:

» The other set of calibration traces consists of a trace length
that 1s twice the length of the traces in the test fixture, with
SMA side launch connectors on both ends of the double
length trace. S-Parameter measurements through this
calibration structure will be referred to as “double length
calibration trace.”

 This is the calibration structure that needs to be subtracted
from the measurements.

tyca / Flectronics / AMP



Typical S-parameters (SDD21) Measurement By Network Analyzer - ATN

Date: 2/11/03
Temperature: 77.83 F
Relative Humidity: 11.9 %

Instrument: Network Analyzer HP8720ES &
ATN 4112A

Test Fixture: 4X Infiniband, FCI # SK-48295
Rev 2

DUT: Single length calibration trace of FCI
Test Board

SDDE

50.000

10,00 dB / et e 0.000

-50.000

50.000 10000.000
MEASURED: Tuesday, Februarp 171 2003, 11:34:33

Inzertion Lozs of 1 Calibration Line of 4 Infiniband Test Fixture 8 SK-48295 Rey 2

1560.000 -0.060 dB
3130.000 -0.6158 dB <---
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Typical S-parameters (SDD11) Measurement By Network Analyzer - ATN

Date: 2/11/03
Temperature: 77.83 F
Relative Humidity: 11.9 %

Instrument: Network Analyzer HP8720ES &
ATN 4112A

Test Fixture: 4X Infiniband, FCI # SK-48295
Rev 2

DUT: Single length calibration trace of FCI
Test Board

10,0048 /

MEASLIRED:

sS0oM

50.000

10000.000

Tuesday, Februarp 171 2003, 11:34:33

Feturm Logz of 1 Calibration Line of 4% |nfiniband Test Fidure # SE-43295 Rey 2

540.000
1560.000
Z060.000
3130.000

-27.090 dB
-19.197 dB
-15.896 dB <---
-24.691 dB

50.000

0.00a

-50.000
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Typical S-parameters (SDD21) Measurement By Network Analyzer - ATN

Date: 2/11/03
Temperature: 77.83 F
Relative Humidity: 11.9 %

Instrument: Network Analyzer HP8720ES &
ATN 4112A

Test Fixture: 4X Infiniband, FCI # SK-48295
Rev 2

DUT: Double length calibration trace of FCI
Test Board

SDDE

50.000

100048 / M o

-50.000

50.000 10000.000
MEASURED: Tuesday, Februarp 171 2003, 11:4257

Inzertion Lozs of &< Calibration Line of 4 Infiniband Test Fixture 8 SK-48295 Rey 2

1560.000 -0.425 db
3130.000 -1.306 dB <---
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Typical S-parameters (SDD11) Measurement By Network Analyzer - ATN

Date: 2/11/03
Temperature: 77.83 F
Relative Humidity: 11.9 %

Instrument: Network Analyzer HP8720ES &
ATN 4112A

Test Fixture: 4X Infiniband, FCI # SK-48295
Rev 2

DUT: Double length calibration trace of FCI
Test Board

10,0048 /

MEASLIRED:

sS0oM

50.000

10000.000

Tuesday, Februarp 171 2003, 11:4257

Fetum Logz of 2+ Calibration Line of 4% |nfiniband Test Fidure # SK-43295 Rey 2

1040.000
1560.000
1910.000
3130.000

-19.671 dB <-
-21.255 dB
-15.254 dB
-23.675 dB

50.000

0.00a

-50.000
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S-Parameter Measurements
Thinh Nguyen
Dean Vermeersch

Test system Reference Plane 1s the SMA interface
of the launch connectors on the test fixture.

Network Analyzer HP8720ES & ATN 4112A, 3.5mm
calibration kit 85052C.

18 inch length RG-58 Coaxial test leads with SMA plugs
both ends.

S-Parameter measurements are made in accordance with
SFF-8410.

This report shows the S-Parameter measurements of the
FCI MicroGiga CN fixture mated to a 0.5 meter length, 28
AWG, 100 ohm differential, cable assembly with FCI

MicroGiga CN connectors.
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S-Parameter Measurements
Thinh Nguyen
Dean Vermeersch

* Note that all S-Parameter data will be made
available as full complex export files for those
who wish.

* Please contact Thinh Nguyen (717-985-2027)
tpnguyen@tycoelectronics.com, or Dean
Vermeersch (717-986-3143)

dean@tycoelectronics.com and advise what export
format 1s desired.
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Test Fixtures with Cable Assembly as DUT
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S-Parameter Measurements
Thinh Nguyen
Dean Vermeersch

e (Cable assembly measurements made at this
reference plane includes the test fixture as part of
the device under test.

* The long lengths, 5 meter 28 AWG and 10 meter
24 AWG, will measure S21 of every pair, but
measure S11 of just pair S9S10.

* The short length, 0.5 meter 28 AWG, will measure
S21 of just pair S9S10, but measure S11 of every
pair.
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Typical S-parameters (SDD11) Measurement By Network Analyzer - ATN

s0oM

50.000
Date: 2/11/03

Temperature: 77.83 F
Relative Humidity: 11.9 %

Instrument: Network Analyzer HP8720ES &
ATN 4112A

Test Fixture: 4X Infiniband, FCI # SK-48295 10,00 dB / 0.000
Rev 2

DUT: 4X Infiniband Test Board & 0.5m.,
28 AWG, Skewclear, 100 ohm differential,
cable assembly with FCI plug board |

Transmit pair: Test portS1,S 2

-50.000

Receive pair: Test port S 15, S 16 50,000 10000000

MEASURED: Tuezday, Februare 11 2003, 11:59:30

Return Logs of 0.5 meter, 28445, Skewclear, 8 pairz, 100 ohmz differential , 4+ infiniband cable
azzembly with FCI Plug board

Transmitted pair: 51, 52 of Test board
Received pair: 515, 516 of Test board

1370.000 -12.239 dB <---
L560.000 -10.122 dB
1780.000 -11.80&8 dB
3130.000 -20.444 dB
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Typical S-parameters (SDD11) Measurement By Network Analyzer - ATN

Date: 2/11/03
Temperature: 77.83 F
Relative Humidity: 11.9 %

Instrument: Network Analyzer HP8720ES &
ATN 4112A

Test Fixture: 4X Infiniband, FCI # SK-48295
Rev 2

100048 /

DUT: 4X Infiniband Test Board & 0.5m.,
28 AWG, Skewclear, 100 ohm differential,
cable assembly with FCI plug board

Transmit pair: Test portS3,S 4
Receive pair: Test port S 13, S 14

MEASURED:

s0oM

50.000

0.000

-50.000

50.000

10000.000

Tuezday, Febrarny 11 2003, 12:38:30

Return Logs of 0.5 meter, 28445, Skewclear, 8 pairz, 100 ohmz differential , 4+ infiniband cable

azzembly with FCI Plug board

Transmitted pair: 53, 54 of Test board
Received pair: 513, 514 of Test board

1370.000 -11.662 dB <---
L560.000 -10.595 dB
1780.000 -12.263 dB
3130.000 -26.988 dB
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Typical S-parameters (SDD11) Measurement By Network Analyzer - ATN

Date: 2/11/03
Temperature: 77.83 F
Relative Humidity: 11.9 %

Instrument: Network Analyzer HP8720ES &
ATN 4112A

Test Fixture: 4X Infiniband, FCI # SK-48295
Rev 2

100048 /

DUT: 4X Infiniband Test Board & 0.5m.,
28 AWG, Skewclear, 100 ohm differential,
cable assembly with FCI plug board

Transmit pair: Test portS5,S 6
Receive pair: Test port S 11, S 12

MEASURED:

s0oM

50.000

0.000

-50.000

50.000

10000.000

Tuezday, Februarp 11 2003, 124403

Return Logs of 0.5 meter, 28445, Skewclear, 8 pairz, 100 ohmz differential , 4+ infiniband cable

azzembly with FCI Plug board

Transmitted pair: 55, 56 of Test board
Received pair: 511, 512 of Test board

1370.000 -11.690 dB <---
L560.000 -10.102 dB
1780.000 -11.5873 dB
3130.000 -12.793 dB

tyca / Flectronics / AMP



Typical S-parameters (SDD11) Measurement By Network Analyzer - ATN

s0oM

50.000
Date: 2/11/03

Temperature: 77.83 F
Relative Humidity: 11.9 %

Instrument: Network Analyzer HP8720ES &
ATN 4112A

Test Fixture: 4X Infiniband, FCI # SK-48295 10,00 dB / 0.000
Rev 2

DUT: 4X Infiniband Test Board & 0.5m.,
28 AWG, Skewclear, 100 ohm differential,
cable assembly with FCI plug board

Transmit pair: Test portS7,S 8

-50.000

Receive pair: Test port S 9, S 10 50,000 10000.000

MEASURED: Tuezday, Febrare 11 2003, 124353

Return Logs of 0.5 meter, 28445, Skewclear, 8 pairz, 100 ohmz differential , 4+ infiniband cable
azzembly with FCI Plug board

Transmitted pair: 57, 58 of Test board
Received pair: 59, 510 of Test board

1350.000 -11.5583 dB <---
1560.000 -10.2258 dB
1780.000 -13.567 dB
3130.000 -1Z2.787 dB
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Typical S-parameters (SDD11) Measurement By Network Analyzer - ATN

s0oM

50.000
Date: 2/11/03
Temperature: 77.83 F
Relative Humidity: 11.9 %

Instrument: Network Analyzer HP8720ES &
ATN 4112A

Test Fixture: 4X Infiniband, FCI # SK-48295 10,00 dB / 0.000
Rev 2

DUT: 4X Infiniband Test Board & 0.5m.,
28 AWG, Skewclear, 100 ohm differential,
cable assembly with FCI plug board

Transmit pair: Test portS 9, S 10

-50.000

Receive pair: Test port S 7, S 8 50,000 10000.000

MEASURED: Tuezday, Febrarp 11 2003, 124937

Return Logs of 0.5 meter, 28445, Skewclear, 8 pairz, 100 ohmz differential , 4+ infiniband cable
azzembly with FCI Plug board

Transmitted pair: 59, 510 of Test board
Received pair 57, 58 of Test board

BT
1350.000 -11.845 dB <---
1560, 000 -10.879 dBE

1780.000 -12.764 dB

3130.000 -12.234 dBE

tyca / Flectronics / AMP



Typical S-parameters (SDD11) Measurement By Network Analyzer - ATN

50071
50.000
Date: 2/11/03
Temperature: 77.83 F
Relative Humidity: 11.9 %
Instrument: Network Analyzer HP8720ES &
ATN 4112A
Test Fixture: 4X Infiniband, FCI # SK-48295 10.00 dB / 0,000
Rev 2
DUT: 4X Infiniband Test Board & 0.5m,
28 AWG, Skewclear, 100 ohm differential,
cable assembly with FCI plug board
Transmit pair: Test port S 11, S 12
Receive pair: Test port S5,S 6 £0.000 0000000 =00

MEASURED: Tuezday, Febrarp 11 2003, 14:20:02

Return Logs of 0.5 meter, 28445, Skewclear, 8 pairz, 100 ohmz differential , 4+ infiniband cable
azzembly with FCI Plug board

Transmitted pair: 511, 512 of Test board
Received pair: 55, SE of Test board

N
1350.000 -11.544 dB

1560.000 -9.799 dE

1780.000 -12.016 dB «<---
3130.000 -12.296 dB
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Typical S-parameters (SDD11) Measurement By Network Analyzer - ATN

Date: 2/11/03
Temperature: 77.83 F
Relative Humidity: 11.9 %

Instrument: Network Analyzer HP8720ES &
ATN 4112A

Test Fixture: 4X Infiniband, FCI # SK-48295
Rev 2

10,0048 /

DUT: 4X Infiniband Test Board & 0.5m.,
28 AWG, Skewclear, 100 ohm differential,
cable assembly with FCI plug board

Transmit pair: Test port S 13, S 14
Receive pair: Test port S 3, S 4

MEASURED:

s0oM

50.000

0.000

-50.000

50.000

10000.000

Tuezday, Febrarp 11 2003, 14:27.15

Return Logs of 0.5 meter, 28445, Skewclear, 8 pairz, 100 ohmz differential , 4+ infiniband cable

azzembly with FCI Plug board

Transmitted pair: 513, 514 of Test board
Received pair: 53, 54 of Test board

1350.000 -11.5963 dB <---
L560.000 -9.60% dB
1780.000 -11.523 dB
3130.000 -13.612 dB
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Typical S-parameters (SDD11) Measurement By Network Analyzer - ATN

Date: 2/11/03
Temperature: 77.83 F
Relative Humidity: 11.9 %

Instrument: Network Analyzer HP8720ES &
ATN 4112A

Test Fixture: 4X Infiniband, FCI # SK-48295
Rev 2

10,0048 /

DUT: 4X Infiniband Test Board & 0.5m.,
28 AWG, Skewclear, 100 ohm differential,
cable assembly with FCI plug board

Transmit pair: Test port S 15, S 16
Receive pair: Test port S 1, S 2

MEASURED:

s0oM

50.000

0.000

-50.000

50.000

10000.000

Tuezday, Februarp 11 2003, 14:55:25

Return Logs of 0.5 meter, 28445, Skewclear, 8 pairz, 100 ohmz differential , 4+ infiniband cable

azzembly with FCI Plug board

Transmitted pair: 515, 516 of Test board
Received pair: 51, 52 of Test board

1350.000 -11.478 dB <---
L560.000 -9.945 dB
1780.000 -12.417 dB
3130.000 -15.047 dB
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Typical S-parameters (SDD21) Measurement By Network Analyzer - ATN

sDD

0.000
Date: 2/11/03

Temperature: 77.83 F
Relative Humidity: 11.9 %

Instrument: Network Analyzer HP8720ES &
ATN 4112A

Test Fixture: 4X Infiniband, FCI # SK-48295 10,00 dB / 50,000
Rev 2

DUT: 4X Infiniband Test Board & 0.5m.,
28 AWG, Skewclear, 100 ohm differential,
cable assembly with FCI plug board

Transmit pair: Test portS7,S 8

-100.000

Receive pair: Test port S 9, S 10 50,000 10000.000

MEASURED: Tuezday, Febrare 11 2003, 124353

Ingertion Logs of 0.5 meter, 284W/ G, Skewclear, 8 pairz, 100 ohmz differential , 4+ infiniband cable
azzembly with FCI Plug board

Transmitted pair: 57, 58 of Test board
Received pair: 59, 510 of Test board

L560.000 -2.372 dB
3130.000 -4.303 dB <---
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Comment On Accuracy of Fixture Calibration
Structures

* The following two slides are Return Loss measurements of the calibration
structures of the fixture.

« Comparing these measurements to those where the test fixture and cable
assembly are the devise under test shows that the return loss of the calibration
fixture exhibits phase errors relative to the actual test fixture traces. Note that
the fine return loss structure of the cable assembly length is superimposed on
the coarse return loss structure due to the fixture contribution, and that the
coarse structure due to the fixture does not match the coarse structure when
measuring just the calibration portions of the fixture.

» This means great care must be taken if an attempt is made to manually subtract
fixture contribution from the cable assembly measurements.

* This means that complex mathematic subtraction of fixture contribution from
the cable assembly measurement is NOT accurate because of an error in the
phase.

* Similar errors occur with Insertion Loss measurements, but the effect 1s not as
easily seen as it is for Return Loss measurements.
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Typical S-parameters (SDD11) Measurement By Network Analyzer - ATN

Date: 2/11/03
Temperature: 77.83 F
Relative Humidity: 11.9 %

Instrument: Network Analyzer HP8720ES &
ATN 4112A

Test Fixture: 4X Infiniband, FCI # SK-48295
Rev 2

DUT: Single length calibration trace of FCI
Test Board

10,0048 /

MEASURED:

s0oM

50.000

10000.000

Tuezday, Febrare 11 2003, 11:34:33

Return Losz of 1% Calibration Line of 4% |nfiniband Test Fisture # SK-43295 Rey 2

540,000
L560.000
2060.000
3130.000

-27.090 dB
-19.197 dB
-15.8% dB <---
-24.691 dB

50.000

0.000

-50.000
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Typical S-parameters (SDD11) Measurement By Network Analyzer - ATN

Date: 2/11/03
Temperature: 77.83 F
Relative Humidity: 11.9 %

Instrument: Network Analyzer HP8720ES &
ATN 4112A

Test Fixture: 4X Infiniband, FCI # SK-48295
Rev 2

DUT: Double length calibration trace of FCI
Test Board

10,0048 /

MEASURED:

s0oM

50.000

10000.000

Tuezday, Febrarp 11 2003, 11:4257

Feturn Losz of 2 Calibration Line of 4 |nfiniband Test Fisture # SK-43295 Rey 2

1040.000
L560.000
1310.000
3130.000

-19.671 dB <-
-21.255 dB
-15.254 dB
-23.675 dB

50.000

0.000

-50.000

tyca / Flectronics / AMP



S-Parameter Measurements
Thinh Nguyen
Dean Vermeersch

Test system Reference Plane 1s the SMA interface
of the launch connectors on the test fixture.

Network Analyzer HP8720ES & ATN 4112A, 3.5mm
calibration kit 85052C.

18 inch length RG-58 Coaxial test leads with SMA plugs
both ends.

S-Parameter measurements are made in accordance with
SFF-8410.

This report shows the S-Parameter measurements of the
FCI MicroGiga CN fixture mated to a 5.0 meter length, 28
AWG, 100 ohm differential, cable assembly with FCI

MicroGiga CN connectors.
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S-Parameter Measurements
Thinh Nguyen
Dean Vermeersch

* Note that all S-Parameter data will be made
available as full complex export files for those
who wish.

* Please contact Thinh Nguyen (717-985-2027)
tpnguyen@tycoelectronics.com, or Dean
Vermeersch (717-986-3143)

dean@tycoelectronics.com and advise what export
format 1s desired.
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Test Fixtures with Cable Assembly as DUT
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S-Parameter Measurements
Thinh Nguyen
Dean Vermeersch

e (Cable assembly measurements made at this
reference plane includes the test fixture as part of
the device under test.

* The long lengths, 5 meter 28 AWG and 10 meter
24 AWG, will measure S21 of every pair, but
measure S11 of just pair S9S10.

* The short length, 0.5 meter 28 AWG, will measure
S21 of just pair S9S10, but measure S11 of every
pair.

tyca / Flectronics / AMP



Typical S-parameters (SDD21) Measurement By Network Analyzer - ATN

Date: 2/11/03
Temperature: 77.83 F
Relative Humidity: 11.9 %

Instrument: Network Analyzer HP8720ES &
ATN 4112A

Test Fixture: 4X Infiniband, FCI # SK-48295
Rev 2

10,0048 /

DUT: 4X Infiniband Test Board & 5m,
28 AWG, Skewclear, 100 ohm differential,
cable assembly with FCI plug board

Transmit pair: Test portS1,S 2
Receive pair: Test port S 15, S 16

MEASLIRED:

SDDE

0.000

-50.000

-100.000

50.000

10000.000

Tuesday, Februarp 11 2003, 1216:13

Inzertion Lozs of B meter, 28806, Skewclear, 8 pairz, 100 ohmes differential , 4= infiniband cable

azzembly with FCI Plug board

Tranzmitted pair: 51, 52 of Test board
Received pair: 515, 516 of Test board

1560.000
3130.000

-g.268 dB
-12.686 dB <---
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Typical S-parameters (SDD21) Measurement By Network Analyzer - ATN

Date: 2/11/03
Temperature: 77.83 F
Relative Humidity: 11.9 %

Instrument: Network Analyzer HP8720ES &
ATN 4112A

Test Fixture: 4X Infiniband, FCI # SK-48295
Rev 2

10,0048 /

DUT: 4X Infiniband Test Board & 5m,
28 AWG, Skewclear, 100 ohm differential,
cable assembly with FCI plug board

Transmit pair: Test portS3,S 4
Receive pair: Test port S 13, S 14

MEASLIRED:

SDDE

0.000

-50.000

-100.000

50.000

10000.000

Tuesday, Februarp 11 2003, 12:33:40

Inzertion Lozs of B meter, 28806, Skewclear, 8 pairz, 100 ohmes differential , 4= infiniband cable

azzembly with FCI Plug board

Tranzmitted pair: 53, 54 of Test board
Received pair: 513, 514 of Test board

1560.000
3130.000

-g.427 db
-12.652 dB <---

tyca / Flectronics / AMP



Typical S-parameters (SDD21) Measurement By Network Analyzer - ATN

Date: 2/11/03
Temperature: 77.83 F
Relative Humidity: 11.9 %

Instrument: Network Analyzer HP8720ES &
ATN 4112A

Test Fixture: 4X Infiniband, FCI # SK-48295
Rev 2

10,0048 /

DUT: 4X Infiniband Test Board & 5m,
28 AWG, Skewclear, 100 ohm differential,
cable assembly with FCI plug board

Transmit pair: Test portS5,S 6
Receive pair: Test port S 11, S 12

MEASLIRED:

SDDE

0.000

-50.000

-100.000

50.000

10000.000

Tuesday, Februarp 171 2003, 12:53:53

Inzertion Lozs of B meter, 28806, Skewclear, 8 pairz, 100 ohmes differential , 4= infiniband cable

azzembly with FCI Plug board

Tranzmitted pair; 55, 56 of Test board
Received pair: 511, 512 of Test board

1560.000
3130.000

-g.2%56 dB
-13.076 dB <---

tyca / Flectronics / AMP



Typical S-parameters (SDD21) Measurement By Network Analyzer - ATN

Date: 2/11/03
Temperature: 77.83 F
Relative Humidity: 11.9 %

Instrument: Network Analyzer HP8720ES &
ATN 4112A

Test Fixture: 4X Infiniband, FCI # SK-48295
Rev 2

10,0048 /

DUT: 4X Infiniband Test Board & 5m,
28 AWG, Skewclear, 100 ohm differential,
cable assembly with FCI plug board

Transmit pair: Test portS7,S 8
Receive pair: Test port S 9, S 10

MEASLIRED:

SDDE

0.000

-50.000

-100.000

50.000

10000.000

Tuesday, Februarp 171 2003, 133307

Inzertion Lozs of B meter, 28806, Skewclear, 8 pairz, 100 ohmes differential , 4= infiniband cable

azzembly with FCI Plug board

Tranzmitted pair, 57, 58 of Test board
Received pair: 59, 510 of Test board

1560.000
3130.000

-§.108 dB
-12.424 dB <---
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Typical S-parameters (SDD21) Measurement By Network Analyzer - ATN

Date: 2/11/03
Temperature: 77.83 F
Relative Humidity: 11.9 %

Instrument: Network Analyzer HP8720ES &
ATN 4112A

Test Fixture: 4X Infiniband, FCI # SK-48295
Rev 2

10,0048 /

DUT: 4X Infiniband Test Board & 5m,
28 AWG, Skewclear, 100 ohm differential,
cable assembly with FCI plug board

Transmit pair: Test portS 9, S 10
Receive pair: Test port S 7, S 8

MEASLIRED:

SDDE

0.000

-50.000

-100.000

50.000

10000.000

Tuesday, Februarp 171 2003, 135403

Inzertion Lozs of B meter, 28806, Skewclear, 8 pairz, 100 ohmes differential , 4= infiniband cable

azzembly with FCI Plug board

Tranzmitted pair; 59, 510 of Test board
Received pair. 57, 58 of Test board

1560.000
3130.000

-§.151 dB
-12.833 dB <---
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Typical S-parameters (SDD21) Measurement By Network Analyzer - ATN

Date: 2/11/03
Temperature: 77.83 F
Relative Humidity: 11.9 %

Instrument: Network Analyzer HP8720ES &
ATN 4112A

Test Fixture: 4X Infiniband, FCI # SK-48295
Rev 2

10,0048 /

DUT: 4X Infiniband Test Board & 5m,
28 AWG, Skewclear, 100 ohm differential,
cable assembly with FCI plug board

Transmit pair: Test port S 11, S 12
Receive pair: Test port S5,S 6

MEASLIRED:

SDDE

0.000

-50.000

-100.000

50.000

10000.000

Tuesday, Februarp 171 2003, 1414:34

Inzertion Lozs of B meter, 28806, Skewclear, 8 pairz, 100 ohmes differential , 4= infiniband cable

azzembly with FCI Plug board

Tranzmitted pair: 511, 512 of Test board
Received pair. 55, 56 of Test board

1560.000
3130.000

-g.362 dB
-13.076 dB <---
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Typical S-parameters (SDD21) Measurement By Network Analyzer - ATN

Date: 2/11/03
Temperature: 77.83 F
Relative Humidity: 11.9 %

Instrument: Network Analyzer HP8720ES &
ATN 4112A

Test Fixture: 4X Infiniband, FCI # SK-48295
Rev 2

10,0048 /

DUT: 4X Infiniband Test Board & 5m,
28 AWG, Skewclear, 100 ohm differential,
cable assembly with FCI plug board

Transmit pair: Test port S 13, S 14
Receive pair: Test port S 3, S 4

MEASLIRED:

SDDE

0.000

-50.000

-100.000

50.000

10000.000

Tuesday, Februarp 171 2003, 1435:21

Inzertion Lozs of B meter, 28806, Skewclear, 8 pairz, 100 ohmes differential , 4= infiniband cable

azzembly with FCI Plug board

Tranzmitted pair: 513, 514 of Test board
Received pair. 53, 54 of Test board

1560.000
3130.000

-8.355 dB
-12.922 dB <---
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Typical S-parameters (SDD21) Measurement By Network Analyzer - ATN

Date: 2/11/03
Temperature: 77.83 F
Relative Humidity: 11.9 %

Instrument: Network Analyzer HP8720ES &
ATN 4112A

Test Fixture: 4X Infiniband, FCI # SK-48295
Rev 2

10,0048 /

DUT: 4X Infiniband Test Board & 5m,
28 AWG, Skewclear, 100 ohm differential,
cable assembly with FCI plug board

Transmit pair: Test port S 15, S 16
Receive pair: Test port S 1, S 2

MEASLIRED:

SDDE

0.000

-50.000

-100.000

50.000

10000.000

Tuesday, Februarp 171 2003, 1451:23

Inzertion Lozs of B meter, 28806, Skewclear, 8 pairz, 100 ohmes differential , 4= infiniband cable

azzembly with FCI Plug board

Tranzmitted pair: 515, 516 of Test board
Received pair. 51, 52 of Test board

1560.000
3130.000

-5.373 dB
-12.639 dB <---
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Typical S-parameters (SDD11) Measurement By Network Analyzer - ATN

Date: 2/11/03
Temperature: 77.83 F
Relative Humidity: 11.9 %

Instrument: Network Analyzer HP8720ES &
ATN 4112A

Test Fixture: 4X Infiniband, FCI # SK-48295
Rev 2

10,0048 /

DUT: 4X Infiniband Test Board & 5m,
28 AWG, Skewclear, 100 ohm differential,
cable assembly with FCI plug board

Transmit pair: Test portS7,S 8
Receive pair: Test port S 9, S 10

MEASLIRED:

sS0oM

50.000

0.00a

-50.000

50.000

10000.000

Tuesday, Februarp 171 2003, 133307

Retum Logz of b meter, 2848W/G, Skewclear, 2 pairg, 100 ohme differential , 4+ infiniband cable

azzembly with FCI Plug board

Tranzmitted pair, 57, 58 of Test board
Received pair: 59, 510 of Test board

1040.000 -15.091 dB
1560.000 -15.570 dB
2650.000 -10.807 dB <---
3130.000 -19.136 dB
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Comment On Accuracy of Fixture Calibration
Structures

* The following two slides are Return Loss measurements of the calibration
structures of the fixture.

« Comparing these measurements to those where the test fixture and cable
assembly are the devise under test shows that the return loss of the calibration
fixture is not the same as the actual test fixture traces. Note that the fine return
loss structure of the cable assembly length is superimposed on the coarse
return loss structure due to the fixture contribution, and that the coarse
structure due to the fixture does not match the coarse structure when
measuring the calibration portions of the fixture.

» This means great care must be taken if an attempt is made to manually subtract
fixture contribution from the cable assembly measurements.

* This means that complex mathematic subtraction of fixture contribution from
the cable assembly measurement is NOT accurate because the calibration
performance is not the same as the actual fixture.

* Similar errors occur with Insertion Loss measurements, but the effect 1s not as
easily seen as it is for Return Loss measurements.
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Typical S-parameters (SDD11) Measurement By Network Analyzer - ATN

Date: 2/11/03
Temperature: 77.83 F
Relative Humidity: 11.9 %

Instrument: Network Analyzer HP8720ES &
ATN 4112A

Test Fixture: 4X Infiniband, FCI # SK-48295
Rev 2

DUT: Single length calibration trace of FCI
Test Board

10,0048 /

MEASURED:

s0oM

50.000

10000.000

Tuezday, Febrare 11 2003, 11:34:33

Return Losz of 1% Calibration Line of 4% |nfiniband Test Fisture # SK-43295 Rey 2

540,000
L560.000
2060.000
3130.000

-27.090 dB
-19.197 dB
-15.8% dB <---
-24.691 dB

50.000

0.000

-50.000
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Typical S-parameters (SDD11) Measurement By Network Analyzer - ATN

Date: 2/11/03
Temperature: 77.83 F
Relative Humidity: 11.9 %

Instrument: Network Analyzer HP8720ES &
ATN 4112A

Test Fixture: 4X Infiniband, FCI # SK-48295
Rev 2

DUT: Double length calibration trace of FCI
Test Board

10,0048 /

MEASURED:

s0oM

50.000

10000.000

Tuezday, Febrarp 11 2003, 11:4257

Feturn Losz of 2 Calibration Line of 4 |nfiniband Test Fisture # SK-43295 Rey 2

1040.000
L560.000
1310.000
3130.000

-19.671 dB <-
-21.255 dB
-15.254 dB
-23.675 dB

50.000

0.000

-50.000
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S-Parameter Measurements
Thinh Nguyen
Dean Vermeersch

Test system Reference Plane 1s the SMA interface
of the launch connectors on the test fixture.

Network Analyzer HP8720ES & ATN 4112A, 3.5mm
calibration kit 85052C.

18 inch length RG-58 Coaxial test leads with SMA plugs
both ends.

S-Parameter measurements are made in accordance with
SFF-8410.

This report shows the S-Parameter measurements of the
FCI MicroGiga CN fixture mated to a 10.0 meter length,
24 AWG, 100 ohm differential, cable assembly with FCI

MicroGiga CN connectors.
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S-Parameter Measurements
Thinh Nguyen
Dean Vermeersch

* Note that all S-Parameter data will be made
available as full complex export files for those
who wish.

* Please contact Thinh Nguyen (717-985-2027)
tpnguyen@tycoelectronics.com, or Dean
Vermeersch (717-986-3143)

dean@tycoelectronics.com and advise what export
format 1s desired.
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Test Fixtures with Cable Assembly as DUT
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S-Parameter Measurements
Thinh Nguyen
Dean Vermeersch

e (Cable assembly measurements made at this
reference plane includes the test fixture as part of
the device under test.

* The long lengths, 5 meter 28 AWG and 10 meter
24 AWG, will measure S21 of every pair, but
measure S11 of just pair S9S10.

* The short length, 0.5 meter 28 AWG, will measure
S21 of just pair S9S10, but measure S11 of every
pair.
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Typical S-parameters (SDD21) Measurement By Network Analyzer - ATN

Date: 3/5/03
Temperature: 77.65 F
Relative Humidity: 12.09 %

Instrument: Network Analyzer HP8720ES &
ATN 4112A

Test Fixture: 4X Infiniband, FCI # SK-48295
Rev 2

DUT: 4X Infiniband Test Board & 10m,
24AWG, Skewclear, 100 ohm differential,
cable assembly with FCI plug board

Cable End : P1
Transmit pair: Test portS1,S 2

Receive pair: Test port S 15, S 16

SDDE

0.000

10,0048 / -50.000

-100.000

50.000 10000.000
MEASURED:  “Wednesday, March 05 2003, 14:03:09

Inzertion Lozs of 10 meters, 24 AW 3G, Skew-clear, 8 pairz, 100 ohmz differential, 4= |nfiniband cable
azzembly with FCI plug board

Tranzmitted pair; Test port 51,52
Received pair: Test port 515, 516

1560.000 -11.070 dB
3130.000 -17.385 dB <---
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Typical S-parameters (SDD21) Measurement By Network Analyzer - ATN

Date: 3/5/03
Temperature: 77.65 F
Relative Humidity: 12.09 %

Instrument: Network Analyzer HP8720ES &
ATN 4112A

Test Fixture: 4X Infiniband, FCI # SK-48295
Rev 2

DUT: 4X Infiniband Test Board & 10m,
24AWG, Skewclear, 100 ohm differential,
cable assembly with FCI plug board

Cable End: P1
Transmit pair: Test portS 3, S 4

Receive pair: Test port S 13, S 14

SDDE

0.000

10,0048 / -50.000

-100.000

50.000 10000.000
MEASURED:  “Wednesday, March 05 2003, 14:23:00

Inzertion Lozs of 10 meters, 24 AW 3G, Skew-clear, 8 pairz, 100 ohmz differential, 4= |nfiniband cable
azzembly with FCI plug board

Tranzmitted pair; Test port 53, 54
Received pair Test port 513,514

1560.000 -11.143 dB
3130.000 -16.840 dB <---
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Typical S-parameters (SDD21) Measurement By Network Analyzer - ATN

Date: 3/5/03
Temperature: 77.65 F
Relative Humidity: 12.09 %

Instrument: Network Analyzer HP8720ES &
ATN 4112A

Test Fixture: 4X Infiniband, FCI # SK-48295
Rev 2

DUT: 4X Infiniband Test Board & 10m,
24AWG, Skewclear, 100 ohm differential,
cable assembly with FCI plug board

Cable End: P1
Transmit pair: Test portS S5, S 6

Receive pair: Test port S 11, S 12

SDDE

0.000

10,0048 / -50.000

-100.000

50.000 10000.000
MEASURED:  “Wednesday, March 05 2003, 14:34:56

Inzertion Lozs of 10 meters, 24 AW 3G, Skew-clear, 8 pairz, 100 ohmz differential, 4= |nfiniband cable
azzembly with FCI plug board

Tranzmitted pair; Test port 55, 56
Received pair Test port 511,512

1560.000 -11.80&8 dB
3130.000 -19. 466 dB <---
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Typical S-parameters (SDD21) Measurement By Network Analyzer - ATN

Date: 3/5/03
Temperature: 77.65 F
Relative Humidity: 12.09 %

Instrument: Network Analyzer HP8720ES &
ATN 4112A

Test Fixture: 4X Infiniband, FCI # SK-48295
Rev 2

DUT: 4X Infiniband Test Board & 10m,
24AWG, Skewclear, 100 ohm differential,
cable assembly with FCI plug board

Cable End: P1
Transmit pair: Test portS 7,S 8

Receive pair: Test port S 9, S 10

SDDE

0.000

10,0048 / -50.000

-100.000

50.000 10000.000
MEASURED:  “Wednesday, March 05 2003, 14:42:39

Inzertion Lozs of 10 meters, 24 AW 3G, Skew-clear, 8 pairz, 100 ohmz differential, 4= |nfiniband cable
azzembly with FCI plug board

Tranzmitted pair; Test port 57, 58
Received pair Test port 59, 510

1560.000 -11.581 dB
3130.000 -15.766 dB <---

tyca / Flectronics / AMP



Comment On Quality of Bulk Cable

The 1nsertion loss of pair S9S10 is 37% greater than the other pairs in
the assembly (following slide).

Note that this pair passes the proposed Insertion Loss specification of
17 dB maximum, but may not function in a system because the
emphasis and equalization are not designed for this different loss
curve.

Cursory examination of mode conversion measurements hint that the
problem is related to mode conversion, and that this cable will also
have Cross Talk and EMI performance issues.

It would be of great value if someone used this data to evaluate if this
different performing pair has an effect on system performance.

Bulk cable suppliers have so far been unable to prevent shipment of
product with significant performance variation from pair to pair.

Perhaps this 1ssue warrants discussion in the standard.
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Typical S-parameters (SDD21) Measurement By Network Analyzer - ATN

Date: 3/5/03
Temperature: 77.65 F
Relative Humidity: 12.09 %

Instrument: Network Analyzer HP8720ES &
ATN 4112A

Test Fixture: 4X Infiniband, FCI # SK-48295
Rev 2

DUT: 4X Infiniband Test Board & 10m,
24AWG, Skewclear, 100 ohm differential,
cable assembly with FCI plug board

Cable End: P1
Transmit pair: Test portS 9, S 10

Receive pair: Test port S 7, S 8

SDDE

0.000

10,0048 / -50.000

-100.000

50.000 10000.000
MEASURED:  “Wednesday, March 05 2003, 14:52:24

Inzertion Lozs of 10 meters, 24 AW 3G, Skew-clear, 8 pairz, 100 ohmz differential, 4= |nfiniband cable
azzembly with FCI plug board

Tranzmitted pair; Test port 59, 510
Received pair. Test port 57, 58

1560.000 -15.326 dB
3130.000 -22.683 dB <---
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Typical S-parameters (SDD21) Measurement By Network Analyzer - ATN

Date: 3/5/03
Temperature: 77.65 F
Relative Humidity: 12.09 %

Instrument: Network Analyzer HP8720ES &
ATN 4112A

Test Fixture: 4X Infiniband, FCI # SK-48295
Rev 2

DUT: 4X Infiniband Test Board & 10m,
24AWG, Skewclear, 100 ohm differential,
cable assembly with FCI plug board

Cable End: P1
Transmit pair: Test port S 11, S 12

Receive pair: Test port S5,S 6

SDDE

0.000

10,0048 / -50.000

-100.000

50.000 10000.000
MEASURED:  “Wednesday, March 05 2003, 14:58:15

Inzertion Lozs of 10 meters, 24 AW 3G, Skew-clear, 8 pairz, 100 ohmz differential, 4= |nfiniband cable
azzembly with FCI plug board

Tranzmitted pair; Test port 511, 512
Received pair. Test port 55, 56

1560.000 -11.105 dB
3130.000 -17.321 dB <---
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Typical S-parameters (SDD21) Measurement By Network Analyzer - ATN

Date: 3/5/03
Temperature: 77.65 F
Relative Humidity: 12.09 %

Instrument: Network Analyzer HP8720ES &
ATN 4112A

Test Fixture: 4X Infiniband, FCI # SK-48295
Rev 2

DUT: 4X Infiniband Test Board & 10m,
24AWG, Skewclear, 100 ohm differential,
cable assembly with FCI plug board

Cable End: P1
Transmit pair: Test port S 13, S 14

Receive pair: Test port S 3, S 4

SDDE

0.000

10,0048 / -50.000

-100.000

50.000 10000.000
MEASURED:  “Wednesday, March 052003, 15:05:12

Inzertion Lozs of 10 meters, 24 AW 3G, Skew-clear, 8 pairz, 100 ohmz differential, 4= |nfiniband cable
azzembly with FCI plug board

Tranzmitted pair; Test port 513, 514
Received pair. Test port 53, 54

1560.000 -11.201 dB
3130.000 -17.185 dB <---
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Typical S-parameters (SDD21) Measurement By Network Analyzer - ATN

Date: 3/5/03
Temperature: 77.65 F
Relative Humidity: 12.09 %

Instrument: Network Analyzer HP8720ES &
ATN 4112A

Test Fixture: 4X Infiniband, FCI # SK-48295
Rev 2

DUT: 4X Infiniband Test Board & 10m,
24AWG, Skewclear, 100 ohm differential,
cable assembly with FCI plug board

Cable End: P1
Transmit pair: Test port S 15, S 16

Receive pair: Test port S 1, S 2

SDDE

0.000

10,0048 / -50.000

-100.000

50.000 10000.000
MEASURED:  “Wednesday, March 05 2003, 15:35:44

Inzertion Lozs of 10 meters, 24 AW 3G, Skew-clear, 8 pairz, 100 ohmz differential, 4= |nfiniband cable
azzembly with FCI plug board

Tranzmitted pair; Test port 515, 516
Received pair. Test port 51, 52

1560.000 -11.055 dB
3130.000 -16.5843 dB <---
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Typical S-parameters (SDD11) Measurement By Network Analyzer - ATN

Date: 3/5/03
Temperature: 77.65 F
Relative Humidity: 12.09 %

Instrument: Network Analyzer HP8720ES &
ATN 4112A

Test Fixture: 4X Infiniband, FCI # SK-48295
Rev 2

DUT: 4X Infiniband Test Board & 10m,
24AWG, Skewclear, 100 ohm differential,
cable assembly with FCI plug board

Cable End: P1
Transmit pair: Test portS 9, S 10

Receive pair: Test port S 7, S 8

sS0oM

10,0048 /

50.000

0.00a

-50.000

50.000

10000.000

MEASURED:  “Wednesday, March 05 2003, 14:52:24

Retum Logz of 10 meters, 24 AW 06, Skewclear, 8 pairz, 100 ohme differential, £+ Infiniband cable

azzembly with FCI plug board

Tranzmitted pair; Test port 59, 510
Received pair. Test port 57, 58

B

640,000
1560.000
2730.000
3130.000

-20.410 dB <---
-13.371 dB
-d.626 dB
-12.428 dB
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Typical S-parameters (SDD11) Measurement By Network Analyzer - ATN

Date: 3/5/03
Temperature: 77.65 F
Relative Humidity: 12.09 %

Instrument: Network Analyzer HP8720ES &
ATN 4112A

Test Fixture: 4X Infiniband, FCI # SK-48295
Rev 2

DUT: 4X Infiniband Test Board & 10m,
24AWG, Skewclear, 100 ohm differential,
cable assembly with FCI plug board

Cable End: P1
Transmit pair: Test portS 7,S 8

Receive pair: Test port S 9, S 10

sS0oM

10,0048 /

50.000

0.00a

-50.000

50.000

10000.000

MEASURED:  “Wednesday, March 05 2003, 14:42:39

Retum Logz of 10 meters, 24 AW 06, Skewclear, 8 pairz, 100 ohme differential, £+ Infiniband cable

azzembly with FCI plug board

Tranzmitted pair; Test port 57, 58
Received pair Test port 59, 510

1350.000
1560.000
Z620.000
3130.000

-15.051 dB
-15.732 dB
-9.61% dB <---
-156.147 dB
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Comment On Accuracy of Fixture Calibration
Structures

* The following two slides are Return Loss measurements of the calibration
structures of the fixture.

« Comparing these measurements to those where the test fixture and cable
assembly are the devise under test shows that the return loss of the calibration
fixture exhibits phase errors relative to the actual test fixture traces. Note that
the fine return loss structure of the cable assembly length is superimposed on
the coarse return loss structure due to the fixture contribution, and that the
coarse structure due to the fixture does not match the coarse structure when
measuring just the calibration portions of the fixture.

» This means great care must be taken if an attempt is made to manually subtract
fixture contribution from the cable assembly measurements.

* This means that complex mathematic subtraction of fixture contribution from
the cable assembly measurement is NOT accurate because of an error in the
phase.

* Similar errors occur with Insertion Loss measurements, but the effect 1s not as
easily seen as it is for Return Loss measurements.
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Typical S-parameters (SDD11) Measurement By Network Analyzer - ATN

Date: 2/11/03
Temperature: 77.83 F
Relative Humidity: 11.9 %

Instrument: Network Analyzer HP8720ES &
ATN 4112A

Test Fixture: 4X Infiniband, FCI # SK-48295
Rev 2

DUT: Single length calibration trace of FCI
Test Board

10,0048 /

MEASURED:

s0oM

50.000

10000.000

Tuezday, Febrare 11 2003, 11:34:33

Return Losz of 1% Calibration Line of 4% |nfiniband Test Fisture # SK-43295 Rey 2

540,000
L560.000
2060.000
3130.000

-27.090 dB
-19.197 dB
-15.8% dB <---
-24.691 dB

50.000

0.000

-50.000
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Typical S-parameters (SDD11) Measurement By Network Analyzer - ATN

Date: 2/11/03
Temperature: 77.83 F
Relative Humidity: 11.9 %

Instrument: Network Analyzer HP8720ES &
ATN 4112A

Test Fixture: 4X Infiniband, FCI # SK-48295
Rev 2

DUT: Double length calibration trace of FCI
Test Board

10,0048 /

MEASURED:

s0oM

50.000

10000.000

Tuezday, Febrarp 11 2003, 11:4257

Feturn Losz of 2 Calibration Line of 4 |nfiniband Test Fisture # SK-43295 Rey 2

1040.000
L560.000
1310.000
3130.000

-19.671 dB <-
-21.255 dB
-15.254 dB
-23.675 dB

50.000

0.000

-50.000
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Comment On Quality of Bulk Cable

The following slide shows the Insertion Loss measurement of a
different 10 meter length assembly, wherein one of the differential
pairs of the bulk cable performs differently than all the other pairs.

Note that this pair fails the proposed Insertion Loss specification of 17
dB maximum. A similar defect could occur that barely passes 17 dB,
but may not function in a system because the emphasis and
equalization are not designed for the defective loss curve.

This data is included for those who wish to evaluate the effects of this
type of defect on system performance.

Bulk cable suppliers have so far been unable to prevent shipment of
this type of defective product.

Perhaps this issue warrants discussion in the standard.
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Typical S-parameters (S21) Measurement By Network Analyzer - ATN

50021

0.000
Date: 2/11/03
Temperature: 77.83 F
Relative Humidity: 11.9 %
Instrument: Network Analyzer HP8720ES &
ATN 4112A
Test Fixture: 4X Infiniband, FCI # SK-48295 10,00 dB / 50000
Rev 2
DUT: 4X Infiniband Test Board & 10m, 24
AWG, Skew-clear, 100 ohm differential, cable
assembly with FCI plug board
Transmitted Line: Test port S7, S8
Received Line: Test port S 9, S10

100,000

50.000 10000000

MEASURED: Tuesday, Februarp 11 2003, 13:28:47

Inzertion Lozs of Bad 10m, 24 &G, 100 ohm, Skew-clear, 4 Infiniband cable azzembly with FCI
plug board

Pair Label # 3
Tranzmitted pair; 57, 58 of Test port
Received pair: 53, 510 of Test port

1560.000 -13.126 dB
3130.000 -35.329 dB <---
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Insertion Loss Measurement Methods
Frequency Domain Acquisition Compared to
Time Domain Acquisition
Spectral Characteristics [S-Parameter]

* The Time Domain system (Tektronix TDS 8000
Digital Sampling Oscilloscope) used the same
test leads as the Frequency Domain system.

* The Time Domain test system has had the fixture
effects added, so a direct comparison may be
made to the Frequency Domain system (which
cannot remove fixture effects).
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S-Parameter Measurements
Thinh Nguyen
Dean Vermeersch

Test system Reference Plane 1s the SMA interface
of the launch connectors on the test fixture.

Network Analyzer HP8720ES & ATN 4112A, 3.5mm
calibration kit 85052C.

18 inch length RG-58 Coaxial test leads with SMA plugs
both ends.

S-Parameter measurements are made in accordance with
SFF-8410.

This report shows the S-Parameter measurements of the
FCI MicroGiga CN fixture mated to a 0.5 meter, 5.0 meter
length 28 AWG, and 10.0 meter length, 24 AWG, 100
ohm differential, cable assembly with FCI MicroGiga CN

connectors.
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S-Parameter Measurements
Thinh Nguyen
Dean Vermeersch

* Note that all S-Parameter data will be made
available as full complex export files for those
who wish.

* Please contact Thinh Nguyen (717-985-2027)
tpnguyen@tycoelectronics.com, or Dean
Vermeersch (717-986-3143)

dean@tycoelectronics.com and advise what export
format 1s desired.
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Test Fixtures with Cable Assembly as DUT
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S-Parameter Measurements
Thinh Nguyen
Dean Vermeersch

* Cable assembly measurements made at this
reference plane includes the test fixture as
part of the device under test.

* The long lengths, 5 meter 28 AWG and 10
meter 24 AWG, will measure S21 of every
pair.

* The short length, 0.5 meter 28 AWG, will
measure S21 of just pair S9S10.
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Insertion Loss Measurement Methods
Frequency Domain Acquisition Compared to
Time Domain Acquisition
Spectral Characteristics [S-Parameter]

* The following slides will be in the order of
Frequency Domain acquisition data, followed by

Time Domain acquisition data of the exact same
device under test.
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Typical S-parameters (SDD21) Measurement By Network Analyzer - ATN

sDD

0.000
Date: 2/11/03

Temperature: 77.83 F
Relative Humidity: 11.9 %

Instrument: Network Analyzer HP8720ES &
ATN 4112A

Test Fixture: 4X Infiniband, FCI # SK-48295 10,00 dB / 50,000
Rev 2

DUT: 4X Infiniband Test Board & 0.5m.,
28 AWG, Skewclear, 100 ohm differential,
cable assembly with FCI plug board

Transmit pair: Test portS7,S 8

-100.000

Receive pair: Test port S 9, S 10 50,000 10000.000

MEASURED: Tuezday, Febrare 11 2003, 124353

Ingertion Logs of 0.5 meter, 284W/ G, Skewclear, 8 pairz, 100 ohmz differential , 4+ infiniband cable
azzembly with FCI Plug board

Transmitted pair: 57, 58 of Test board
Received pair: 59, 510 of Test board

L560.000 -2.372 dB
3130.000 -4.303 dB <---
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Typical S-parameters (S21) Measurement By Oculus Software

Date: 3/12/03

Temperature: 77.49 F

Relative Humidity: 14.39 %

Simulated: Oculus Software

Test Fixture: 4X Infiniband, FCI Test Board
Oculus Set Rise-Time: 15 %

Cable: 0.5 m, 28AWG, 100 ohm, Skew-clear
cable assembly with FCI plug board

With Test Fixture
Transmitted Line: Test port S 7, S 8
Received Line: Test port S 9, S 10
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Typical S-parameters (SDD21) Measurement By Network Analyzer - ATN

SDDE

0.000
Date: 2/11/03

Temperature: 77.83 F
Relative Humidity: 11.9 %

Instrument: Network Analyzer HP8720ES &
ATN 4112A

Test Fixture: 4X Infiniband, FCI # SK-48295 10,00 dB / 50,000
Rev 2

DUT: 4X Infiniband Test Board & 5m,
28 AWG, Skewclear, 100 ohm differential,
cable assembly with FCI plug board

Transmit pair: Test portS1,S 2

-100.000

Receive pair: Test port S 15, S 16 50,000 10000.000

MEASURED: Tuezday, Febrarp 11 2003, 121613

|ngertion Logs of 5 meter, 28806, Skewclear, 8 pairs, 100 ohms differential , 4+ infiniband cable
azzembly with FCI Plug board

Transmitted pair: 51, 52 of Test board
Received pair: 515, 516 of Test board

1560.000 -d.265 dB
3130.000 -l2.6686 dB <---
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Typical S-parameters (S21) Measurement By Oculus Software

Date: 3/13/03

Temperature: 77.87 F

Relative Humidity: 16.25 %

Simulated: Oculus Software

Test Fixture: 4X Infiniband, FCI Test Board
Oculus Set Rise-Time: 15 %

Cable: 5m, 28 AWG, 100 ohm, Skew-clear
cable assembly with FCI plug board

With Test Fixture

Received End: P1

Transmitted Line: Test port S 15, S 16
Received Line: Test port S 1, S 2
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Typical S-parameters (SDD21) Measurement By Network Analyzer - ATN

Date: 2/11/03
Temperature: 77.83 F
Relative Humidity: 11.9 %

Instrument: Network Analyzer HP8720ES &
ATN 4112A

Test Fixture: 4X Infiniband, FCI # SK-48295
Rev 2

10,0048 /

DUT: 4X Infiniband Test Board & 5m,
28 AWG, Skewclear, 100 ohm differential,
cable assembly with FCI plug board

Transmit pair: Test portS3,S 4
Receive pair: Test port S 13, S 14

MEASURED:

SDDE

0.00a

-50.000

-100.000

50.000

10000.000

Tuezday, Febrarp 11 2003, 123340

|ngertion Logs of 5 meter, 28806, Skewclear, 8 pairs, 100 ohms differential , 4+ infiniband cable

azzembly with FCI Plug board

Transmitted pair: 53, 54 of Test board
Received pair: 513, 514 of Test board

1560.000
3130.000

-g.427 db
-12.652 dB <---
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Typical S-parameters (S21) Measurement By Oculus Software

Date: 3/13/03

Temperature: 77.87 F

Relative Humidity: 16.25 %

Simulated: Oculus Software

Test Fixture: 4X Infiniband, FCI Test Board
Oculus Set Rise-Time: 15 %

Cable: 5m, 28 AWG, 100 ohm, Skew-clear
cable assembly with FCI plug board

With Test Fixture

Received End: P1

Transmitted Line: Test port S 13, S 14
Received Line: Test port S 3, S 4
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Typical S-parameters (SDD21) Measurement By Network Analyzer - ATN

Date: 2/11/03
Temperature: 77.83 F
Relative Humidity: 11.9 %

Instrument: Network Analyzer HP8720ES &
ATN 4112A

Test Fixture: 4X Infiniband, FCI # SK-48295
Rev 2

10,0048 /

DUT: 4X Infiniband Test Board & 5m,
28 AWG, Skewclear, 100 ohm differential,
cable assembly with FCI plug board

Transmit pair: Test portS5,S 6
Receive pair: Test port S 11, S 12

MEASURED:

SDDE

0.00a

-50.000

-100.000

50.000

10000.000

Tuezday, Febrarp 11 2003, 125359

|ngertion Logs of 5 meter, 28806, Skewclear, 8 pairs, 100 ohms differential , 4+ infiniband cable

azzembly with FCI Plug board

Transmitted pair: 55, 56 of Test board
Received pair: 511, 512 of Test board

1560.000
3130.000

-g.2956 db
-13.076 dB <---
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Typical S-parameters (S21) Measurement By Oculus Software

Date: 3/13/03

Temperature: 77.87 F

Relative Humidity: 16.25 %

Simulated: Oculus Software

Test Fixture: 4X Infiniband, FCI Test Board
Oculus Set Rise-Time: 15 %

Cable: 5m, 28 AWG, 100 ohm, Skew-clear
cable assembly with FCI plug board

With Test Fixture

Received End: P1

Transmitted Line: Test port S 11, S 12
Received Line: Test port S5,S 6
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Typical S-parameters (SDD21) Measurement By Network Analyzer - ATN

SDDE

0.000
Date: 2/11/03

Temperature: 77.83 F
Relative Humidity: 11.9 %

Instrument: Network Analyzer HP8720ES &
ATN 4112A

Test Fixture: 4X Infiniband, FCI # SK-48295 10,00 dB / 50,000
Rev 2

DUT: 4X Infiniband Test Board & 5m,
28 AWG, Skewclear, 100 ohm differential,
cable assembly with FCI plug board

Transmit pair: Test portS7,S 8

-100.000

Receive pair: Test port S 9, S 10 50,000 10000000

MEASURED: Tuezday, Febrarp 11 2003, 123307

|ngertion Logs of 5 meter, 28806, Skewclear, 8 pairs, 100 ohms differential , 4+ infiniband cable
azzembly with FCI Plug board

Transmitted pair: 57, 58 of Test board
Received pair: 59, 510 of Test board

1560.000 -3.105 dB
3130.000 -12.424 dB <---

tyca / Flectronics / AMP



Typical S-parameters (S21) Measurement By Oculus Software

Date: 3/13/03

Temperature: 77.87 F

Relative Humidity: 16.25 %

Simulated: Oculus Software

Test Fixture: 4X Infiniband, FCI Test Board
Oculus Set Rise-Time: 15 %

Cable: 5m, 28 AWG, 100 ohm, Skew-clear
cable assembly with FCI plug board

With Test Fixture

Received End: P1

Transmitted Line: Test port S 9, S 10
Received Line: Test port S 7, S 8
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Typical S-parameters (SDD21) Measurement By Network Analyzer - ATN

SDDE

0.000
Date: 2/11/03

Temperature: 77.83 F
Relative Humidity: 11.9 %

Instrument: Network Analyzer HP8720ES &
ATN 4112A

Test Fixture: 4X Infiniband, FCI # SK-48295 10,00 dB / 50,000
Rev 2

DUT: 4X Infiniband Test Board & 5m,
28 AWG, Skewclear, 100 ohm differential,
cable assembly with FCI plug board

Transmit pair: Test portS 9, S 10

-100.000

Receive pair: Test port S 7, S 8 50,000 10000000

MEASURED: Tuezday, Febrarp 11 2003, 125403

|ngertion Logs of 5 meter, 28806, Skewclear, 8 pairs, 100 ohms differential , 4+ infiniband cable
azzembly with FCI Plug board

Transmitted pair: 59, 510 of Test board
Received pair 57, 58 of Test board

1560.000 -3.151 dE
3130.000 -12.833 dB <---
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Typical S-parameters (S21) Measurement By Oculus Software

Date: 3/13/03

Temperature: 77.87 F

Relative Humidity: 16.25 %

Simulated: Oculus Software

Test Fixture: 4X Infiniband, FCI Test Board
Oculus Set Rise-Time: 15 %

Cable: 5m, 28 AWG, 100 ohm, Skew-clear
cable assembly with FCI plug board

With Test Fixture

Received End: P1

Transmitted Line: Test port S 7, S 8
Received Line: Test port S 9, S 10
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Typical S-parameters (SDD21) Measurement By Network Analyzer - ATN

50021
0.000

Date: 2/11/03
Temperature: 77.83 F
Relative Humidity: 11.9 %
Instrument: Network Analyzer HP8720ES &
ATN 4112A
Test Fixture: 4X Infiniband, FCI # SK-48295 10.00 dB / 50.000
Rev 2
DUT: 4X Infiniband Test Board & Sm.,
28 AWG, Skewclear, 100 ohm differential,
cable assembly with FCI plug board
Transmit pair: Test port S 11, S 12
Receive pair: Test port S5,S 6 — F— +100.800

MEASURED: Tuezday, Febrarp 11 2003, 14:14:34

|ngertion Logs of 5 meter, 28806, Skewclear, 8 pairs, 100 ohms differential , 4+ infiniband cable
azzembly with FCI Plug board

Transmitted pair: 511, 512 of Test board
Received pair: 55, 56 of Test board

1560.000 -d.362 dB
3130.000 -13.076 dB <---
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Typical S-parameters (S21) Measurement By Oculus Software

Date: 3/13/03

Temperature: 77.87 F

Relative Humidity: 16.25 %

Simulated: Oculus Software

Test Fixture: 4X Infiniband, FCI Test Board
Oculus Set Rise-Time: 15 %

Cable: 5m, 28 AWG, 100 ohm, Skew-clear
cable assembly with FCI plug board

With Test Fixture

Received End: P1

Transmitted Line: Test port S 5, S 6
Received Line: Test port S 11, S 12
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Typical S-parameters (SDD21) Measurement By Network Analyzer - ATN

Date: 2/11/03
Temperature: 77.83 F
Relative Humidity: 11.9 %

Instrument: Network Analyzer HP8720ES &
ATN 4112A

Test Fixture: 4X Infiniband, FCI # SK-48295
Rev 2

10,0048 /

DUT: 4X Infiniband Test Board & 5m,
28 AWG, Skewclear, 100 ohm differential,
cable assembly with FCI plug board

Transmit pair: Test port S 13, S 14
Receive pair: Test port S 3, S 4

MEASURED:

SDDE

0.00a

-50.000

-100.000

50.000

10000.000

Tuezday, Febmarp 11 2003, 14:35:241

|ngertion Logs of 5 meter, 28806, Skewclear, 8 pairs, 100 ohms differential , 4+ infiniband cable

azzembly with FCI Plug board

Transmitted pair: 513, 514 of Test board
Received pair: 53, 54 of Test board

1560.000
3130.000

-3.355 dB
-12.822 dB <---
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Typical S-parameters (S21) Measurement By Oculus Software

Date: 3/13/03

Temperature: 77.87 F

Relative Humidity: 16.25 %

Simulated: Oculus Software

Test Fixture: 4X Infiniband, FCI Test Board
Oculus Set Rise-Time: 15 %

Cable: 5m, 28 AWG, 100 ohm, Skew-clear
cable assembly with FCI plug board

With Test Fixture

Received End: P1

Transmitted Line: Test port S 3, S 4
Received Line: Test port S 13, S 14

o

"
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Typical S-parameters (SDD21) Measurement By Network Analyzer - ATN

Date: 2/11/03
Temperature: 77.83 F
Relative Humidity: 11.9 %

Instrument: Network Analyzer HP8720ES &
ATN 4112A

Test Fixture: 4X Infiniband, FCI # SK-48295
Rev 2

10,0048 /

DUT: 4X Infiniband Test Board & 5m,
28 AWG, Skewclear, 100 ohm differential,
cable assembly with FCI plug board

Transmit pair: Test port S 15, S 16
Receive pair: Test port S 1, S 2

MEASURED:

SDDE

0.00a

-50.000

-100.000

50.000

10000.000

Tuezday, Febrarp 11 2003, 14:51:23

|ngertion Logs of 5 meter, 28806, Skewclear, 8 pairs, 100 ohms differential , 4+ infiniband cable

azzembly with FCI Plug board

Transmitted pair: 515, 516 of Test board
Received pair 51, 52 of Test board

1560.000
3130.000

-3.373 dB
-12.639 dB <---
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Typical S-parameters (S21) Measurement By Oculus Software

Date: 3/13/03

Temperature: 77.87 F

Relative Humidity: 16.25 %

Simulated: Oculus Software

Test Fixture: 4X Infiniband, FCI Test Board
Oculus Set Rise-Time: 15 %

Cable: 5m, 28 AWG, 100 ohm, Skew-clear
cable assembly with FCI plug board

With Test Fixture

Received End: P1

Transmitted Line: Test port S 1, S 2
Received Line: Test port S 15, S 16
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Typical S-parameters (SDD21) Measurement By Network Analyzer - ATN

Date: 3/5/03
Temperature: 77.65 F
Relative Humidity: 12.09 %

Instrument: Network Analyzer HP8720ES &
ATN 4112A

Test Fixture: 4X Infiniband, FCI # SK-48295
Rev 2

DUT: 4X Infiniband Test Board & 10m,
24AWG, Skewclear, 100 ohm differential,
cable assembly with FCI plug board

Cable End : P1
Transmit pair: Test portS1,S 2

Receive pair: Test port S 15, S 16

SDDE

0.000

10,0048 / -50.000

-100.000

50.000 10000.000
MEASURED:  “Wednesday, March 05 2003, 14:03:09

Inzertion Lozs of 10 meters, 24 AW 3G, Skew-clear, 8 pairz, 100 ohmz differential, 4= |nfiniband cable
azzembly with FCI plug board

Tranzmitted pair; Test port 51,52
Received pair: Test port 515, 516

1560.000 -11.070 dB
3130.000 -17.385 dB <---
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Typical S-parameters (S21) Measurement By Oculus Software

Date: 3/13/03

Temperature: 77.87 F

Relative Humidity: 16.25 %

Simulated: Oculus Software

Test Fixture: 4X Infiniband, FCI Test Board
Oculus Set Rise-Time: 15 %

Cable: 10m , 24AWG, 100 ohm, Skew-clear
cable assembly with FCI plug board

With Test Fixture

Received End: P1

Transmitted Line: Test port S 15, S 16
Received Line: Test port S 1, S 2
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Typical S-parameters (SDD21) Measurement By Network Analyzer - ATN

Date: 3/5/03
Temperature: 77.65 F
Relative Humidity: 12.09 %

Instrument: Network Analyzer HP8720ES &
ATN 4112A

Test Fixture: 4X Infiniband, FCI # SK-48295
Rev 2

DUT: 4X Infiniband Test Board & 10m,
24AWG, Skewclear, 100 ohm differential,
cable assembly with FCI plug board

Cable End: P1
Transmit pair: Test portS 3, S 4

Receive pair: Test port S 13, S 14

SDDE

0.000

10,0048 / -50.000

-100.000

50.000 10000.000
MEASURED:  “Wednesday, March 05 2003, 14:23:00

Inzertion Lozs of 10 meters, 24 AW 3G, Skew-clear, 8 pairz, 100 ohmz differential, 4= |nfiniband cable
azzembly with FCI plug board

Tranzmitted pair; Test port 53, 54
Received pair Test port 513,514

1560.000 -11.143 dB
3130.000 -16.840 dB <---
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Typical S-parameters (S21) Measurement By Oculus Software

Date: 3/13/03

Temperature: 77.87 F

Relative Humidity: 16.25 %

Simulated: Oculus Software

Test Fixture: 4X Infiniband, FCI Test Board
Oculus Set Rise-Time: 15 %

Cable: 10m , 24AWG, 100 ohm, Skew-clear
cable assembly with FCI plug board

With Test Fixture

Received End: P1

Transmitted Line: Test port S 13, S 14
Received Line: Test port S 3, S 4
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Typical S-parameters (SDD21) Measurement By Network Analyzer - ATN

Date: 3/5/03
Temperature: 77.65 F
Relative Humidity: 12.09 %

Instrument: Network Analyzer HP8720ES &
ATN 4112A

Test Fixture: 4X Infiniband, FCI # SK-48295
Rev 2

DUT: 4X Infiniband Test Board & 10m,
24AWG, Skewclear, 100 ohm differential,
cable assembly with FCI plug board

Cable End: P1
Transmit pair: Test portS S5, S 6

Receive pair: Test port S 11, S 12

SDDE

0.000

10,0048 / -50.000

-100.000

50.000 10000.000
MEASURED:  “Wednesday, March 05 2003, 14:34:56

Inzertion Lozs of 10 meters, 24 AW 3G, Skew-clear, 8 pairz, 100 ohmz differential, 4= |nfiniband cable
azzembly with FCI plug board

Tranzmitted pair; Test port 55, 56
Received pair Test port 511,512

1560.000 -11.80&8 dB
3130.000 -19. 466 dB <---

tyca / Flectronics / AMP



Typical S-parameters (S21) Measurement By Oculus Software

Date: 3/13/03

Temperature: 77.87 F

Relative Humidity: 16.25 %

Simulated: Oculus Software

Test Fixture: 4X Infiniband, FCI Test Board
Oculus Set Rise-Time: 15 %

Cable: 10m , 24AWG, 100 ohm, Skew-clear
cable assembly with FCI plug board

With Test Fixture

Received End: P1

Transmitted Line: Test port S 11, S 12
Received Line: Test port S5,S 6
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Typical S-parameters (SDD21) Measurement By Network Analyzer - ATN

Date: 3/5/03
Temperature: 77.65 F
Relative Humidity: 12.09 %

Instrument: Network Analyzer HP8720ES &
ATN 4112A

Test Fixture: 4X Infiniband, FCI # SK-48295
Rev 2

DUT: 4X Infiniband Test Board & 10m,
24AWG, Skewclear, 100 ohm differential,
cable assembly with FCI plug board

Cable End: P1
Transmit pair: Test portS 7,S 8

Receive pair: Test port S 9, S 10

SDDE

0.000

10,0048 / -50.000

-100.000

50.000 10000.000
MEASURED:  “Wednesday, March 05 2003, 14:42:39

Inzertion Lozs of 10 meters, 24 AW 3G, Skew-clear, 8 pairz, 100 ohmz differential, 4= |nfiniband cable
azzembly with FCI plug board

Tranzmitted pair; Test port 57, 58
Received pair Test port 59, 510

1560.000 -11.581 dB
3130.000 -15.766 dB <---
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Typical S-parameters (S21) Measurement By Oculus Software

Date: 3/13/03

Temperature: 77.87 F

Relative Humidity: 16.25 %

Simulated: Oculus Software

Test Fixture: 4X Infiniband, FCI Test Board
Oculus Set Rise-Time: 15 %

Cable: 10m , 24AWG, 100 ohm, Skew-clear
cable assembly with FCI plug board

With Test Fixture

Received End: P1

Transmitted Line: Test port S 9, S 10
Received Line: Test port S 7, S 8
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Typical S-parameters (SDD21) Measurement By Network Analyzer - ATN

Date: 3/5/03
Temperature: 77.65 F
Relative Humidity: 12.09 %

Instrument: Network Analyzer HP8720ES &
ATN 4112A

Test Fixture: 4X Infiniband, FCI # SK-48295
Rev 2

DUT: 4X Infiniband Test Board & 10m,
24AWG, Skewclear, 100 ohm differential,
cable assembly with FCI plug board

Cable End: P1
Transmit pair: Test portS 9, S 10

Receive pair: Test port S 7, S 8

SDDE

0.000

10,0048 / -50.000

-100.000

50.000 10000.000
MEASURED:  “Wednesday, March 05 2003, 14:52:24

Inzertion Lozs of 10 meters, 24 AW 3G, Skew-clear, 8 pairz, 100 ohmz differential, 4= |nfiniband cable
azzembly with FCI plug board

Tranzmitted pair; Test port 59, 510
Received pair. Test port 57, 58

1560.000 -15.326 dB
3130.000 -22.683 dB <---
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Typical S-parameters (S21) Measurement By Oculus Software

Date: 3/13/03

Temperature: 77.87 F

Relative Humidity: 16.25 %

Simulated: Oculus Software

Test Fixture: 4X Infiniband, FCI Test Board
Oculus Set Rise-Time: 15 %

Cable: 10m , 24AWG, 100 ohm, Skew-clear
cable assembly with FCI plug board

With Test Fixture

Received End: P1

Transmitted Line: Test port S 7, S 8
Received Line: Test port S 9, S 10
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Typical S-parameters (SDD21) Measurement By Network Analyzer - ATN

Date: 3/5/03
Temperature: 77.65 F
Relative Humidity: 12.09 %

Instrument: Network Analyzer HP8720ES &
ATN 4112A

Test Fixture: 4X Infiniband, FCI # SK-48295
Rev 2

DUT: 4X Infiniband Test Board & 10m,
24AWG, Skewclear, 100 ohm differential,
cable assembly with FCI plug board

Cable End: P1
Transmit pair: Test port S 11, S 12

Receive pair: Test port S5,S 6

SDDE

0.000

10,0048 / -50.000

-100.000

50.000 10000.000
MEASURED:  “Wednesday, March 05 2003, 14:58:15

Inzertion Lozs of 10 meters, 24 AW 3G, Skew-clear, 8 pairz, 100 ohmz differential, 4= |nfiniband cable
azzembly with FCI plug board

Tranzmitted pair; Test port 511, 512
Received pair. Test port 55, 56

1560.000 -11.105 dB
3130.000 -17.321 dB <---
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Typical S-parameters (S21) Measurement By Oculus Software

Date: 3/13/03

Temperature: 77.87 F

Relative Humidity: 16.25 %

Simulated: Oculus Software

Test Fixture: 4X Infiniband, FCI Test Board
Oculus Set Rise-Time: 15 %

Cable: 10m , 24AWG, 100 ohm, Skew-clear
cable assembly with FCI plug board

With Test Fixture

Received End: P1

Transmitted Line: Test port S 5, S 6
Received Line: Test port S 11, S 12
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Typical S-parameters (SDD21) Measurement By Network Analyzer - ATN

Date: 3/5/03
Temperature: 77.65 F
Relative Humidity: 12.09 %

Instrument: Network Analyzer HP8720ES &
ATN 4112A

Test Fixture: 4X Infiniband, FCI # SK-48295
Rev 2

DUT: 4X Infiniband Test Board & 10m,
24AWG, Skewclear, 100 ohm differential,
cable assembly with FCI plug board

Cable End: P1
Transmit pair: Test port S 13, S 14

Receive pair: Test port S 3, S 4

SDDE

0.000

10,0048 / -50.000

-100.000

50.000 10000.000
MEASURED:  “Wednesday, March 052003, 15:05:12

Inzertion Lozs of 10 meters, 24 AW 3G, Skew-clear, 8 pairz, 100 ohmz differential, 4= |nfiniband cable
azzembly with FCI plug board

Tranzmitted pair; Test port 513, 514
Received pair. Test port 53, 54

1560.000 -11.201 dB
3130.000 -17.185 dB <---
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Typical S-parameters (S21) Measurement By Oculus Software

Date: 3/13/03

Temperature: 77.87 F

Relative Humidity: 16.25 %

Simulated: Oculus Software

Test Fixture: 4X Infiniband, FCI Test Board
Oculus Set Rise-Time: 15 %

Cable: 10m , 24AWG, 100 ohm, Skew-clear
cable assembly with FCI plug board

With Test Fixture

Received End: P1

Transmitted Line: Test port S 3, S 4
Received Line: Test port S 13, S 14
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Typical S-parameters (SDD21) Measurement By Network Analyzer - ATN

Date: 3/5/03
Temperature: 77.65 F
Relative Humidity: 12.09 %

Instrument: Network Analyzer HP8720ES &
ATN 4112A

Test Fixture: 4X Infiniband, FCI # SK-48295
Rev 2

DUT: 4X Infiniband Test Board & 10m,
24AWG, Skewclear, 100 ohm differential,
cable assembly with FCI plug board

Cable End: P1
Transmit pair: Test port S 15, S 16

Receive pair: Test port S 1, S 2

SDDE

0.000

10,0048 / -50.000

-100.000

50.000 10000.000
MEASURED:  “Wednesday, March 05 2003, 15:35:44

Inzertion Lozs of 10 meters, 24 AW 3G, Skew-clear, 8 pairz, 100 ohmz differential, 4= |nfiniband cable
azzembly with FCI plug board

Tranzmitted pair; Test port 515, 516
Received pair. Test port 51, 52

1560.000 -11.055 dB
3130.000 -16.5843 dB <---
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Typical S-parameters (S21) Measurement By Oculus Software

Date: 3/13/03

Temperature: 77.87 F

Relative Humidity: 16.25 %

Simulated: Oculus Software

Test Fixture: 4X Infiniband, FCI Test Board
Oculus Set Rise-Time: 15 %

Cable: 10m , 24AWG, 100 ohm, Skew-clear
cable assembly with FCI plug board

With Test Fixture

Received End: P1

Transmitted Line: Test port S 1, S 2
Received Line: Test port S 15, S 16

tyca | cecronics AMP



