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Purpose

1) This is a study of 100G/Lane Chip to Module for Yamaichi connectors.

2) The connectors are CFP2, CFP8, DSFP, OSFP, QSFP and QSFP-DD.

3) This study was inspected including mating looseness and influence of TH.

4) Offers of touch stone files are all connector model. Each connector touch stone files are
calculated from mass production Yamaichi connector’s 3D model.

- Connector types
CFP2, CFP8, DSFP, OSFP, QSFP and QSFP-DD

- Prepared Simulation Channel

Connector only
- with Normal mating position
- with Worst mating position

16 inch VSR channel (with ¢0.3mm via.)
- with Normal mating position
- with Worst mating position

16 inch VSR channel (with ¢0.2mm via.)
- with Normal mating position
- with Worst mating position



@ YAMAICHI
ELECTRONICS

C2M Channel Simulation

4/34

- Simulation Conditions of connector :Mating Stroke

- The mating stroke was calculated when the Locking structure of module and cage were hit.

- Worst Mating stroke was calculated by R.S.S.(Root Sum)

- Mating strokes of each connectors are shown below.

- Mating stroke works as a Stub.

[mm]

CFP2 0.65 0.9

CFP8 0.65 0.9

DSFP 0.75 1.06

OSFP 0.64 0.98

QSFP 0.80 1.10

QSFP- Legacy PAD=0.80 Legacy PAD=1.10
DD Additional PAD=0.85 Ad(ditional PAD=1.20

Lock Wall of Module

Lock Tab of Cage

P

Signal Direction
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- Simulation Conditions of connector : Host and Module Board

Host board: 1.5mm Line from the soldering PAD of connector. tan & of Board is zero and Line loss is zero.
Module board: They are shown the figures below. tan & of Board is zero and Line loss is zero.
Via of board: There are no Via of each boards for simulation model of connectors.

Plug connector Module board Connector AL
Coupling hModule IC
. o
l neCardtostic  Host Board o

Module Board

Soldering PAD CFP21,CFP8 DSFP,0SFP,QSFP QSFP-DD

Mating PAD Additional PAD Legacy PAD

[

Line Trace=1.5mm Line Trace=1.5mm Via + Line Trace=1mm Line Trace=1.5mm
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- Simulation Conditions of Channel Model

Simulation Channel Model Loss Budget TPO to TP1a

Host Module [dB] Megtoron6 PCB Loss
. 0 m——— =
Host insertion lossup to 11.5 dB  Module insertion lossupto 2.5 dB . S e N R N
= = = M““"M [
-10 ~M“‘~-¢.ﬁﬁ ~126.56 GHz
. ’&T{\‘ -2.481 dB
Transmitter > { ————» Receiver ——= —_
100GEL 100GEL -20 P “'--\\\
chip-to-module chip-to-module h
component component | -30
Recelver (| Transmitter Module Board(No Cap)
- ' ' " Host Board(Include 2TH) \

Connector insertion lossupto - 2 0 dB

Yamaichi Connector
Simulation Model

Channel Model loss budget is considered at IEEE 802.3.
Channel Model is all Simulation data.
Each connector touch stone files are calculated from mass production Yamaichi connector’s 3D model.

-50

10 20 30 40 50 60 70
Frequency (GHz)
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- Simulation Conditions of Channel Model : Host Board

[mm]
Megtoron6 SL Section Size
0.09 0.17 |0.09
Host Board Module Board
N
0.1 V¥ 0.012
oo = : 01 V Eps:3.4 tan0.004
- Host Board model inclum [mm]

1.20

Host Board Layer stack-up and routing

, TH Dimension ¢0.3
Connector is Surface mount
O O
—_— = —
e — & O Section B-B
] n | v | AN

@0.61

TH Stub : 0.178 [mm 90.31

10 Iayer B 0.026

28 layers i i e B BoEs N Back drill

BFEE B-B
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- Simulation Result: CFP2 (Top Channel / Connector only)

Normal Mating

[d B] S parameter
0 —
-5
-10
15 iy-\ VA
20 { % i
VAN
=00 !
30 | JI
-35 i |
-40 | Host Side Return Loss
45 Module Side Return Loss
-50 - - - - -
0 5 10 15 20 25 30 35 40 45 50 55 80
Frequency (GHz)
. [d B] CFP2 Crosstalk
10

50 55 60

15 20 25 30 35 40 45
Frequency (GHz)

[dB]

Worst Mating

S parameter

Host Side Return Loss
Module Side Return Loss

0 5 10

15 20 25 30 35 40 45 50 55 60

Frequency (GHz)

CFP2 Crosstalk

50 55 60

25 30 35 40 45
Frequency (GHz)

* This S-parameter is shown connector only.
* Channel mapping for 10ch is refer to following.
* Crosstalk is 2 NEXT and 9 FEXT for Top ch.
And 7 NEXT for Bottom ch.
* Bottom channel, 4ch and 8ch simulation files also
available. See detail to page 28.

Topch
Bottom ch

Top ch
Bottom ch

TX

RX

|FEXT5|FEXTA‘FEXT3|FEXT2|FEXTI|V|cum|FEXT||FEXT2|DATA‘NEXTI|NEXT2|UM]TlENlTlm]TlUN]TlDM]T‘EN]Tl
[ [ [ [ [ Jew[aw]

[eofee] [ [ | [ | |

|FEXT’S|FEXTS|FEXTA|FEXTS|FEX‘I’Q|FEXTI|DM]TlFEX‘I’QlDﬂTA|DMT[|DMT[|DMT[‘DMIT‘DMIT‘DM]T|DMTF|DMTF|
|DM]T|DM]T|

[eofven] | [ | | |
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- Simulation Result: CFP2 (Top Channel / Channel model)

Normal Mating

S parameter

W’M.

11‘

R,
Hos{ Side Return Loss
Module Side Return Loss

0 5 10 15 20 25 30 35 40 45 50 55 60
Frequency (GHz)

[d B] CFP2 Crosstalk

0 5 10 15 20 25 30 35 40 45 50 55 60
Frequency (GHz)

Worst Mating

S parameter

Host Side Return Loss
Module Side Return Loss

0 5 10 15 20 25 30 35 40 45 50 55 60

Frequency (GHz)

[d B] CFP2 Crosstalk

‘i ‘| ol A

0 5 0 15 20 25 30 35 40 45 50 55 60

Frequency (GHz)

* This S-parameter is shown the Channel model.
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- Simulation Result: CFP8 (Top Channel / Connector only)

[dB]

a
-5
-10
-15

20 |

=25

230

-35
-40
-45
-50

00 L

Normal Mating

S parameter

X
AA NN
A ) ,' h |
\ \/ L i |
. A Y
A i:l v
i o
¢S
I‘
" Host Side Return Loss
Module Side Return Loss
a 5 10 15 20 25 30 35 40 45 50 55 60

Frequency (GHz)

CFP8 Crosstalk

25 30 35
Frequency (GHz)

40 45 50 55 60

Worst Mating

S parameter

] IRENE
{ A \ f \
. .z\\ .‘/ ‘ .“_"‘ - \\.‘ | |‘
\ AW AR
AR AVAARY !
W \
W 1
1" \I:
[ I
| Host Side Return Loss
Module Side Return Loss
0 5 10 15 20 25 30 35 40 45 50 55 80

Frequency (GHz)

CFP8 Crosstalk

[dB]

10 15 20 25 30 35 40 45 50 55 60
Frequency (GHz)

o 5

* This S-parameter is shown connector only.

* Channel mapping is refer to following.

* Crosstalk is 2 NEXT and 7 FEXT.

* Bottom channel simulation files also available.
See detail to page 29.

RX X

~ ~
Top ch ‘umrr|umrr|qur|wn|m|m|m|‘w=ﬁm|mm|nm||wn|wrr|umrr|wn‘umrr|wrr|umrr|
Bottom ch ‘umrr|umrr|mn|wn|mr|m|m‘rﬁm¢|nmﬂ|wm| wrr|mrr|umrr|wrr‘uwrr|umrr|umrr|
Topch ‘DN]T|DM]T|DM]T|W]T‘FEX‘H|FEXTS|FEXT‘2|FEX‘I’I‘DATA|NEX‘I’I|DM]T|DNI]T‘DM]'I'|DMTI'|DMTI’|WT[‘DMTI’|
Bottam ch ‘wrr|umrr|qur|wrr‘racrr|racrs|ra<‘rs|w=ﬁm‘nna|mmz| mrr|wrr‘wrr|wrr|mrr|wrr‘wrr|
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Simulation Result: CFP8 (Top Channel / Channel model)

Normal Mating Worst Mating

[d B] S parameter [d B] S parameter
[ * This S-parameter is shown the Channel model.

) MW‘\'“ :
15, F”fﬂlw\

-35 y
40 Host Side Return Loss <0 Host Side Return Loss
45 Module Side Return Loss <5 Module Side Return Loss
-50 50 -
Q 5 10 15 20 25 30 35 40 45 50 55 60 0 5 10 15 20 25 30 35 40 45 50 55 60
Frequency (GHz) Frequency (GHz)

0 [d B] CFP8 Crosstalk 0 [d B] CFPS8 Crosstalk

10 -10

20 -20

30 -30

0 5 10 15 20 25 30 35 40 45 50 55 80 o 5 10 15 20 25 30 35 40 45 50 55 @0
Frequency (GHz) Frequency (GHz)
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- Simulation Result: DSFP (Top Channel / Connector only)

[dB]

-5
-10
-15
-20

25 |/

-30
-35
-40
-45
-50

-10
-20
-30
-40
-50
-60

70 W
80 |/

|
90 ||

-100

Normal Mating

S parameter

Host Side Return Loss
Module Side Return Loss

0

[dB]

5 10 15 20 25 30 35 40 45 50 55 60
Frequency (GHz)

DSFP Crosstalk

15 20 25 30 35 40 45
Frequency (GHz)

50 55 60

Worst Mating

[d B] S parameter
I S —
T — ‘_‘\:, X //
° W AN
10 / AU/ —
Vi ! / 1
-15 —>/ N { T
., N { \[
20 | ' -
25 AV it \/
| v
-30
-35
40 Host Side Return Loss
4 Module Side Return Loss
-50
0 5 10 15 20 25 30 35 40 45 50 55 60
Frequency (GHz)
[d B] DSFP Crosstalk
0
-10
-20
-90 JI‘
|
-100
0 5 10 15 20 25 30 35 40 45 50 55 60

Frequency (GHz)

* This S-parameter is shown connector only.

* Channel mapping is refer to following.

* Crosstalk is 1 NEXT and 2 FEXT

* Bottom channel simulation files also available.
See detail to page 30.

RX ™
Top ch Victim | DATA | MEXT1
Bottom ch | FExT1 | DaTA | NEXTZ
Top ch FEXT1 | DATA |MEXTI
Bottam ch | vistm | DATA |NEXT2
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- Simulation Result: DSFP (Top Channel / Channel model)

-10
-15
-20

25 |[i

-30
-35
-40
-45
-50

-20
-30
40
-50
60

70 A
80 I< [V “J\' '\r' VW
50 "‘.‘

-100

Normal Mating

S parameter

S N\ e

Host Side Return Loss
Module Side Return Loss

0 5 10 15 20 25 30 35 40 45 50 55 60
Frequency (GHz)

DSFP Crosstalk

\ \awAY

WA AT

W L]

0 5 10 15 20 25 30 35 40 45 50 55 60
Freguency (GHz)

Worst Mating

S parameter

[dB]

Host Side Return L(;ss
Module Side Return Loss |

0

[dB]

5

10 15 20 25 30 35 40 45 50 55 60
Frequency (GHz)

DSFP Crosstalk

5

10 15 20 25 30 35 40 45 50
Frequency (GHz)

55 60

* This S-parameter is shown the Channel model.
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- Simulation Result: OSFP (Top Channel / Connector only)

Normal Mating
[dB] S parametr

Host Side Return Loss
Module Side Return Loss

0 5 10 15 20 25 30 35 40 45 50 55 60
Frequency (GHz)

:d B] OSFP Crosstalk

1Y
0 5 10 15 20 26 30 35 40 45 50 55 60
Frequency (GHz)

Worst Mating

[d B] S parameter
= T~ N = |
/"/_- [
/
Pl /T /
favat / ‘i |
/ \ A y I/
/ i:f \
Host Side Return Loss
Module Side Return Loss
] 5 10 15 20 25 30 35 40 45 50 55 60
Frequency (GHz)
[d B] OSFP Crosstalk

0 5

10 15 20 25 30 35 40 45 50 55 60
Frequency (GHz)

* This S-parameter is shown connector only.
* Channel mapping is refer to following.

* Crosstalk is 4 NEXT and 7 FEXT

* Bottom channel simulation files also available.

See detail to page 31.

Top ch
Bottam ch

Top ch
Bottom ch

RX

X

FEXT2

FEXT1

Wictim

DATA

NEXT2

MNEXT1

FEXTT

FEXTS

FEXTS

FEXT4

DATA

NEXT4

MEXT3

FEXT4

FEXTH

DATA

NEXTZ

MEXT1

FEXT?

Wictim

DATA

NEXT4

MEXT3
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- Simulation Result: OSFP (Top Channel / Channel model)

Normal Mating

S parameter

B
%I “Wf “\I‘ ‘l“ 77\7\\/"\
li W‘| k
-35
40 l\-lost Side Return Loss
45 Module Side Return Loss
-50 1

Frequency (GHz)

-d B] OSFP Crosstalk

AN

0 5 10 15 20 25 30 35 40 45 50 55 60

o 5 10 15 20 25 30 35 40 45 50 55 60

Frequency (GHz)

Worst Mating

S parameter

A MH
\I|‘

Host Side Return LOSS‘ \
Module Side Return Loss ‘

0 5 10 15 20 25 30 35 40 45 50 55 80

Frequency (GHz)

[d B] OSFP Crosstalk

0 5 10 15 20 25 30 35 40 45 50 55 60

Frequency (GHz)

* This S-parameter is shown the Channel model.
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- Simulation Result: QSFP (Top Channel / Connector only)

[d

-5
-10
-15
-20
-25
-30

-35

-40
-45
-50

-20
-30
-40
-50
-80

70 |7

i "‘,‘r "i‘
j"\a-: | "‘H‘lw “ . (
IARNARE |

-80
-90
-100

Normal Mating

S parameter

B]

Host Side Return Loss
Module Side Return Loss

o

5 10 15 20 25 30 35 40 45 50 55 60
Frequency (GHz)

:d B] QSFP Crosstalk

5 10 15 20 25 30 35 40 45 50 55 60
Frequency (GHz)

Worst Mating

0

[d B] S parameter
e N e
/'\ / ) i A
~ N
sV \ ]
\ { V-\‘.
|
Host Side Return Loss
Module Side Return Loss
5 10 15 20 25 30 35 40 45 50 55 @60
Frequency (GHz)
[d B] QSFP Crosstalk

LA
i

0O 5 10 15 20 25 30 35 40 45 50 55 60
Frequency (GHz)

* This S-parameter is shown connector only.
* Channel mapping is refer to following.
* Crosstalk is 4 NEXT and 3 FEXT

* Bottom channel simulation files also available.

See detail to page 32.

RX X

Top ch FEXT1 |Viatim | DATA | NEXT1 | NEXTZ

Bottaom ch FEXT3 | FEXT2 | DATA [ NEXTS | NEXT4

Taop ch FEXTZ | FEXT1 | DATA | NEXT1 | NEXT2

Bottam ch | FEXTS | Vietim | DATA |NEXTS | NEXT4
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- Simulation Result: QSFP (Top Channel / Channel model)

Normal Mating

S parameter

-35
40 Host Side Return Loss .
<5 Module Side Return Loss
5 | | I I

0 5 10 15 20 25 30 35 40 45 50 55 60

Frequency (GHz)

QSFP Crosstalk

20 | 1Nt Y
| ‘ kil

55 80

10 15 20 25 30 35 40 45 50

Frequency (GHz)

Worst Mating

S parameter

Host Side Returnl'\-!_oés \
Module Side Return Loss..|

10

15 20 25 30 35 40 45 50 55 60

Frequency (GHz)

QSFP Crosstalk

A

il
A
b}

15 20 25 30 35 40 45 50 55 60
Frequency (GHz)

* This S-parameter is shown the Channel model.
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- Simulation Result: QSFP-DD (Legacy Top Channel / Connector only)

Bl

-5
-10
15
20
25
30 [
35

Normal Mating

S parameter

Host Side Return Loss
Module Side Return Loss

[dB]

16 20 25 30 35 40 45 50 55 80
Frequency (GHz)

QSFP DD Crosstalk

15 20 25 30 35 40 45 50 55 60
Frequency (GHz)

-100

Worst Mating

[dB] S paramete
0 L
5 Ko
-10 ,.-\,‘"' R 7
-15 H‘/\‘-f'
2 | { VoV
25 ]
30 |
35
-40 Host Side Return Loss
e Module Side Return Loss
-50
0 5 10 15 20 25 30 35 40 45 50 55 60

[dB]

Frequency (GHz)

‘QSFP DD Crosstalk

10 15 20 25 30 35 40 45 50 55 60
Frequency (GHz)

* This S-parameter is shown Legacy Top channel
and connector only.
* Channel mapping is refer to following.

* Crosstalk is 8 NEXT and 7 FEXT

* Bottom channel simulation files also available.
See detail to page 33~34.

RX Side

Legacy Top ch
Additional Top ch
Additional Bottom ch
Legacy Bottom ch

Legacy Top ch
Additional Top ch
Additional Bottom ch
Legacy Bottom ch

TX Side

FEXT1

“Wigtim

DATA

MEXT1 | NEXT2

FEXT2

FEXT3

DATA

MEXT3 | NEXT4

FEXT4

FEXTS

DATA

MNEXTS | NEXTS

FEXT3

FEXTT

DATA

MEXTT | NEXTS

FEXT1

DATA

MEXT1 | MEXT2

FEXT4

DATA

MEXTI | MEXT4

DATA

MEXTS | MEXTS

FEXTT

Wistim

DATA

MEXTT | MEXTS
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- Simulation Result: QSFP-DD (Additional Top Channel / Connector only)

Normal Mating Worst Mating

* This S-parameter is shown Additional Top
channel and connector only.

* Channel mapping is refer to following.

* Crosstalk is 8 NEXT and 7 FEXT

* Bottom channel simulation files also available.

D[d B] _ 757parame_ter . [d %] - S parameter
. SO A
-10 e 10 L \
-15 - SN s ~ S ~
I / \ (I I
20 | . ;'r\ { 1 \ { 20 | A / %
25 ‘; | ! ¥ "I”“I ! hY} 25 ‘J
a0 i | a0 ]
-35 : ¥ a |
40 | Host Side Return Loss 40 1\ Host Side Return Loss
45 Module Side Return Loss 45 ! Module Side Return Loss
-50 -50

o 5 10 15 20 25 30 35 40 45 50 55 60
Frequency (GHz)

QSFP DD Crosstalk_AT

Frequency (GHz)

-20

=1
4] 5 10 15 20 25 30 35 40 45 50 55 60

0 5 10 15 20 25 30 35 40 45 50 55 60

Frequency (GHz)
[dB]

QSFP DD Crosstalk_AT

0 5 10 15 20 25 30 35 40 45 50 55 60
Freguency (GHz)

See detail to page 33~34.

RX Side TX Side
Legacy Top ch FEXT1 | FEXT2 | DATA | NEXT1 | NEXT2
Additional Top ch FEXTS | Mistim | DATA | NEXTS | NEXT4
Additional Bottom ch FEXT4 | FEXTS | DATA | NEXTS | NEXTS
Legau:y Bottom ch FEXTS | FEXTT | DATA | NEXT? | NEXTS
Legacy Top ch FEXTY | FEXT2 | DATA |NEXT1 | HEXT2
Additional Top ch FEXT3 | FEXT4 | DATA | NEXTS | NEXT4
Additional Bottom ch FESTS | Vistim | DATA | HEXTS | NEXTS
Leg_'ac;y Bottom ch FEXTa | FEXT? | DATA |NEXT? | NEXTS
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- Simulation Result: QSFP-DD (Legacy Top Channel / Channel model)

Normal Mating ] Worst Mating

dB dB . .
. [ ] S parameter , [ S parameter * ThIS S_parameter is Shown Legacy TOp Channel
b - 5T p—— of channel model.
: T -10 o R — i R
s | I -15 ‘\n bty A" '( " : /
-20 R -20 ; ‘| “ [
25 ] 25 -
-30 W 30 \\‘
-3 AN 35
40 Host Side Retufn Loss “-‘I 40 Host Side Retum Losg” f, . .
-45 Module Side Return Loss | 45 Module Side Return Loss! RX Side TX Side
-50 1 50
0 5 10 15 20 25 30 35 40 45 50 55 80 1] 20 25 30 35 40 45 50 55 60
Frequency (GHz) Frequency (GHz) Legac;y Tgp ch FEXT1 |Victim | DATA [ NEXT1 | MEXTZ
[dB] QSFP DD Crosstalk [dB] QSFP DD Crosstalk Additional Top ch FEXTZ | FEXT3 | DATA |NEXTS | NEXT4
: 0 Additional Bottom ch FEXT4 | FEXTS | DATA | HEXTS | MEXTS
. o Legacy Bottam ch FEXTS | FEXT? | DATA | NEXTT | NEXTS
-20 -20
-30 30
40
- Legacy Top ch FEXTH | FEXT2 | DATA [NEXTI [ NEXTZ
-60
70 Additional Top ch FEXT3 | FEXT4 | DATA |NEXTS [ NEXT4
& Additional Bottom ch FEXTS | FEXTS | DATA [NEXTS [ NEXTS
90 el { Legacy Bottom ch FEXT? | Vistim | DATA |MEXTT | MEXTS
100 .

25 30 35
Frequency (GHz) Frequency (GHz)
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- Simulation Result: QSFP-DD (Additional Top Channel / Channel model)

Normal Mating Worst Mating

S parameter

S parameter

* This S-parameter is shown Additional Top

0 LIS
ST — s e g—— channel of channel model.
-10 . il vithay » [N . — -10 i o - e o ?\“. Was
15 15 1
\
-20 -20 \]
-25 -25
-30 LN -30
DAY
-35 i \ -35 ) U/
40 Host Side Return Loss | 0 Host Side Return/Loss . .
as Module Side Return Loss. -/ 45 Module Side Retum Loss RX Side TX Side
-50 : 50 Vo
0 5 10 15 20 25 30 35 40 45 50 55 60 0 5 10 1% 20 25 30 35 40 45 90 55 60
Frequency (GHz) Frequency (GHz) Legacy Top ch EEREREY DATA | NEXTH | NEXT2
. [dB] QSFP DD Crosstalk_AT [dB] QSFP DD Crosstalk_AT Additional Top ch Bl Bi=tim)| DATA [HEATS)| NEXTS
“ 12 Additional Bottom ch FEXT4 | FEXTS | DATA | HEXTS | NEXTS
2 » Legacy Bottom ch FEXTS | FEXTT | DATA |MEXT? | NEXTS
-0 30
-40 -40
-50 Legacy Top ch FEXT1 | FEXT2 | DATA | MEXT1 | NEXTZ
-60 et
70 i Additional TDD ch FEXT3 | FEXT4 | DATA | MEXTS | NEXT4
80 | Additional Bottom ch FEXTS | Victim [ DATA | NEXTS | NEXTS
w0 T A \"M»"': Legacy Bottom ch FEXTG | FEXT? | DATA |NEXTT | NEXTS
oo B il T PTUR A
o 5 10 15 20 25 30 35 40 45 50 55 60 o 5 10 15 20 25 30 35 40 45 50 55 60

Frequency (GHz)

Frequency (GHz)
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. All unit [mm]
- Comparison between ¢0.2mm and ¢0.3mm of TH
Model changed TH impedance was inspected.
Channel Model TDR
Juohm]
PCB Condition TH Dimension ¢0.2 os 122
o
100
EE :2 Host Board CN_Module Bdard
O L . Via $0.3
3 5 65 Via ®0.2
60 | | | | | | | | | |
O O 0.0 05 1.0 15 Z.Uf 25 3.0 35 4.0 4.5 5.0
S TH part
0.025 12[00hm]
ADS 115
110
: == oo
- - 95-]
o
80
=== o Via $0.3
= 85 Via ©0.2
A ‘ 60““\““\““\““\“‘
SeCtion A_A 0 50 100 150 200 250

time, psec

*Impedance was changed from S parameter in ADS.
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- Comparison of ILD:Connector , Mating Stroke and TH DIA

0.3mmeo TH 0.2mm o TH

Normal Mating Stroke Worst Mating Stroke | Normal Mating Stroke | Worst Mating Stroke
CFP2_TOP 0.1699 0.1571 0.0710 0.0786
CFP2_BOTTOM 0.2476 0.2575 0.1810 0.1802
CFP8_TOP 0.1558 0.1743 0.1104 0.1286
CFP8_BOTTOM 0.1644 0.2157 0.0743 0.1052
DSFP_TOP 0.2604 0.2767 0.1450 0.1764
DSFP_BOTTOM 0.2711 0.2366 0.1870 0.1649
OSFP_TOP 0.1669 0.2254 0.0722 0.1049
OSFP_BOTTOM 0.1514 0.1976 0.0501 0.0889
QSFP_TOP 0.1779 0.3105 0.1113 0.2343
QSFP_BOTTOM 0.1814 0.3165 0.1124 0.2386
QSFP-DD_Legacy top 0.2433 0.3934 0.1317 0.3093
QSFP-DD_Additional top 0.2260 0.4955 0.1052 0.4259
QSFP-DD_Additional bottom 0.2126 0.4569 0.0975 0.3796
QSFP-DD_Legacy bottom 0.1837 0.2682 0.0917 0.1840
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Conclusion

1) Connector Sl performance on both nominal and worst mating position were simulated for
CFP2,CFP8,DSFP,QSFP,QSFP-DD and OSFP module form factor.

2) Worst mating position showed some performance degradation specially at higher than 35GHz
on all module form factors. This condition should be incorporated into the 112G channel study.

3) Via. size makes impact to the ILD result

4) Yamaichi continues connector performance improvement study to make all module form factors
work on 112G channel.

5) For more information, please contact,

Hiroaki Kukita: (Japan, S| Engineer)
Toshiyasu lto: (Japan)
Takeshi Nishimura (Nish) : (USA)

David Binder : (Germany)


mailto:kukita@yamaichi.co.jp
mailto:kukita@yamaichi.co.jp
mailto:takeshin@yeu.com
mailto:david.binder@yamaichi.de
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Comparison of Insertion LoSs

[dB] Normal Mating [dB] Worst Mating
0 ————_ — S 0 — _2"-:-4;’_
: . N
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15 | —osgse. 1) 15 | —oaisen)
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20 ||—Dbegs(z.2)) 20 |—DB(st22))
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25 | Tose 25 | “oere
—DB(|S(15,3)|) —DB(|S(15,3)|)
-30 OSFP -30 OSFP
—DB(|S(10,2)]) — DB(|S(10,2)|)
35 QSFP 35 QSFP
— DB(IS(18,2)) —DB(S(182))
QSFP DD QSFP DD
-40 -40
5 10 15 20 25 30 35 40 45 50 55 60 5 10 15 20 25 30 35 40 45 50 55 60
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PCB model touchstone files

Module Board and Host Board(®0.3mm / ©®0.2mm)

Module Board : Module Board.s4p

. Cap
Line Card Host IC gg

Host Board : Host Board_2via0.3.s4p (via ¢0.3mm)
Host Board_2via0.2.s4p (via ¢0.2mm)

27/34
[dB] Megtoron6 PCB Loss
0 —————
o 7‘&:\*— -
\\’w«. \\‘\ m1
10 e ~{26.56 GHz
g -2.481 dB
m2: \Hl"\\‘
-20 Tiarde T
30 Module Board(No Cap) \\\
Host Board(Include 2*TH) ‘\\
-40 A
-50
0 10 20 30 40 50 60 70

Frequency (GHz)

Maximum Frequency = 70GHz / 10MHz Step
Minimum Frequency = OHz
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Connector simulation model touchstone files

CFP2 Connector

Mormal Mating

Warst Mating

GFP2 top side

GFP2_5_top_normal_THRU s4p

CFP2_S_top_worst_THRU s4p

GFP2_5_top_normal_FEXT1sdp

CGFP2_S_top_worst_FEXT1sdp

GFP2_S_top_normal_FEXT2 sdp

GFP2_S_top_worst_FEXT2sdp

GFP2_5_top_normal_FEXT3=dp

GFP2_S_top_worst_FEXT3sd4p

GFP2_5_top_normal_FEXT4 cdp

CFP2_S_top_worst_FEXT4 =dp

GFP2_5_top_normal_FEXTS sdp

CFP2_S_top_worst_FEXTSsdp

All touch stone is used at 10ch.

GFP2_5_top_normal_FEXT6 s4p

GFP2_S_top_worst_FEXT6sd4p

CFP2_S_top_normal_FEXT? sdp

CFP2_S_top_worst_FEXT7s4p

Red touch stone is used at 8ch.

GFP2_5_top_normal_NEXT1sdp

GFP2_S_top_worst_NEXT1sdp

GFP2_5_top_normal_NEXT2 =dp

GFP2_S_top_worst_NEXT2 s4p

B is used at 4ch.

Connector only GFP2 bottom side

CFP2_5_bottom_normal THRU =sdp

CFP2_S_bottom_worst_THRUsdp

GFP2_5_bottom_normal FEXT1s4p

CFP2_S_bottom_worst_FEXT1.sdp

GFP2_5_bottom_normal_FEXT? s4p

CGFP2_S_bottom_worst_FEXT? sdp

GFP2_S_bottom_normal_ FEXT3sd4p

CGFP2_S_bottom_worst_FEXT2 sdp

GFP2_5_bottom_normal_FEXT1s4p

CFP2_S_bottom_worst_FEXT4 sdp

GFP2_S_bottom_normal FEXT5=4p

CFP2_S_bottom_worst_FEXTS cdp

GFP2_5_bottom_normal FEXTG6 s4p

CGFP2_S_bottom_worst_FEXTE sdp

GFP2_5 bottom_normal FEXT? s4p

CGFP2_S_bottom_worst_FEXT? sdp

CFP2_5_bottom_normal NEXT1s4p

CFP2_S_bottom_worst_NEXT1.s4p

GFP2_5_bottom_normal NEXT2sd4p

CFP2_S_bottom_worst_NEXT2.sdp

Normal Mating

Warst Mating

GFP2 top zide

Channel model

GFP2_5_C_top_normal_THRU =dp

CFP2_S_G_top_worst_THRU =4p

GFP2_5_G_top_normal_FEXT1=dp

GFP2_S_G_top_worst_FEXT1sdp

GFP2_5_C_top_normal_FEXT2 s4p

CFP2_S_G_top_worst_FEXT2 sdp

CFP2_5_C_top_normal_FEXT3=dp

CFP2_S_C_top_worst_FEXT2=4p

GFP2_5_G_top_normal_FEXT4=dp

CGFP2_S5_G_top_worst_FEXT4sdp

GFP2_5_G_top_normal_FEXTS=dp

GFP2_S_G_top_worst_FEXTSsdp

CFP2_5_C_top_normal_FEXT6sdp

CFP2_S_C_top_worst_FEXT6sdp

GFP2_5_C_top_normal_FEXT7=dp

CFP2_S_C_top_worst_FEXT7sdp

GFP2_5_G_top_normal_NEXT1=dp

CGFP2_S_G_top_worst_NEXT1=sdp

GFP2_5_GC_top_normal_NEXT2 sdp

CFP2_S_G_top_worst_NEXT2 sdp

Host Board via diameter is |2 bettom side
0.3mm.

GFP2_5_C_bottom_normal_THRU =dp

CGFP2_S_G_bottom_worst_THRU sdp

GFP2_5_C_bottom_normal_FEXT1=sdp

CFP2_S_G_bottom_worst_FEXT1=dp

GFP2_5_C_bottom_normal_FEXT2 sdp

CGFP2_S_G_bottom_worst_FEXT2sdp

GFP2_5_G_bottom_normal_FEXT3s4p

GFP2_S_G_bottom_worst FEXT3 sdp

CFP2_5_C_bottom_normal_FEXT4s4p

CFP2_S_C_bottom_worst_FEXT4.sdp

CGFP2_5_C_bottom_normal_FEXTS=sdp

CFP2_S_C_bottom_worst_FEXTHsdp

GFP2_5_C_bottom_normal_FEXT6 s4p

H B NI BE Bpn BE B BE B B

GFP2_S5_G_bottom_worst_FEXT6 sdp

§E B B BE N i B B BN 0§

GFP2_5_G_bottom_normal_FEXT7 sdp

CFP2_S_G_bottom_worst_FEXT7 sdp

GFP2_5_C_bottom_normal_MEXT1.sdp

CFP2_S_G_bottom_worst_MEXT1 sdp

CGFP2_5_C_bottom_normal_NEXT2=4p

CFP2_S_G_bottom_worst_MEXT2cdp

Please use in combination a connector and board touch stone file (P25) at

channel model of ¢0.2.

Maximum Frequency = 70GHz / 10MHz Step
Minimum Frequency = OHz
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Connector simulation model touchstone files

CFP8 Connector

Connector only

Channel model

Host Board via diameter is
0.3mm.

Normal Mating

Warst Mating

GFP8 top side

GFP8_5_top_normal_THRU s4p

GFP8_5_top_worst_THRU =sdp

GFP8_5_top_normal_FEXT1sdp

GFP8_5_top_worst_FEXT1sdp

CGFP8_5 top_normal FEXT2s4p

GFP8.5_top_worst_ FEXT2 sdp

CGFP8_5_top_normal_FEXT3s4p

GFP8_5_top_worst_FEXT3sip

CFP8_5_top_normal_FEXT4c4p

CFP8_S_top_worst_FEXT4 clp

CFP8_5_top_normal_FEXTS5=4p

CFP8_S_top_worst_FEXTS=ip

CGFP8_5_top_normal_FEXTGs4p

GFP8_S_top_worst_FEXTbsip

CGFP3_5_top_normal_FEXT7sd4p

GFP8_S_top_worst_FEXT7=sdp

CGFP3_5_top_normal_NEXT1=sdp

GFP&_5_top_worst_NEXTI1.sip

GFP8_5_top_normal_NEXT2s4p

GFP8_5_top_worst_NEXT2 =4p

GFP#8 bottom side

GFP8_5_bottom_normal_THRU s4p

GFP8_5_bottom_worst_THRU sdp

GFP8_S_bottom_normal_FEXT1=sdp

GFP8_5_bottom_worst_FEXT1.sdp

GFP8_S5_bottom_normal_FEXT2 sdp

GFP8_5_bottom_worst_FEXT2 =dp

CGFP8_5_bottom_normal_FEXT3sdp

GFP8_5_bottom_worst_FEXT3 sdp

GFP8_5 _bottom_normal_FEXT4 =dp

GFP8_5_bottom_worst_FEXTH =dp

CFP3_5 bottom_normal_FEXTS5=sdp

CFP8_S bottom_worst_FEXTS sdp

CFP3_5S bottom_normal_FEXTEsdp

CFP8_5 bottom_worst_FEXTE sdp

CGFP3_S _bottom_normal_FEXT? sdp

GFP&_S_bottom_worst_FEXT? =dp

CGFP3_5_bottom_normal_NEXT1=sdp

GFP&_5_bottom_worst_NEXT1.sdp

CFP3_5_bottom_normal_NEXT2=dp

CFP8_5_bottom_worst_NEXT2.sdp

Normal Mating

Warst Mating

GFP#8 top side

CGFP8_5_C_top_normal_ THRU sdp

GFP8.5_G_top_worst_ THRUs4p

CGFP8_5_C_top_normal_FEXT1=s4p

GFP8_5_G_top_worst_FEXT1=sdp

CFP8_5_C_top_normal_FEXT2=4p

CFP8_5_GC_top_worst_FEXT2=dp

CFP8_5_C_top_normal_FEXT3s4p

CFP8_5_C_top_worst_FEXT3.sdp

CGFP3_5_C_top_normal_FEXT4 sdp

GFP8_S5_GC_top_worst_FEXTd.sdp

CGFP3_5_C_top_normal_FEXTS5s4p

GFP8_5_G_top_worst_FEXTS.sdp

CFP3_5_CG_top_normal_FEXTGsdp

CFP8_5_GC_top_worst_FEXT6.sdp

GFP8_5_G_top_normal_FEXT? s4p

GFP8_5_C_top_worst_FEXT?sdp

GFP8_5_G_top_normal_ MEXT1s4p

GFP8_5_G_top_worst_NEXT1=sdp

GFP8_5_C_top_normal NEXT2 s4p

GFP8_5_G_top_worst_NEXT2 sdp

GFP#8 bottom side

CGFP8_5_C_bottom_normal_ THRU sdp

GFP8_5_G_bottom_worst_ THRU sdp

CGFP8_5_C_bottom_normal_FEXT1s4p

GFP8_5_C_bottom_worst_FEXT1.sdp

CFP8_5_C_bottom_normal_FEXT2=4p

CFP8_5_C_bottom_worst_FEXT2 cdp

CFP8_5_C_bottom_normal_FEXT3.s4p

CFP8_5_C _bottom_worst_FEXT2.sdp

CGFP8_5_C_bottom_normal_FEXT4.s4p

GFP8_5_C _bottom_worst_FEXT4.sdp

CGFP3_5_C_bottom_normal_FEXT5.s4p

GFP8_5_G_bottom_worst_FEXTS. sdp

CFP3_5_C_bottom_normal_FEXT6.s4p

GFP8_5_C_bottom_worst_FEXTG sdp

GFP8_5_C_bottom_normal_FEXT?sdp

GFP8_5_G_bottom_worst_FEXT? sdp

GFP8_5_C_bottom_normal_NEXT1sdp

GFP8_5_C_bottom_worst_NEXT1=s4p

GFP8_5_C_bottom_normal_NEXT2sdp

GFP8_5_C_bottom_worst_ NEXT2 s4p

Please use in combination a connector and board touch stone file (P25) at

channel model of ¢0.2.

Maximum Frequency = 70GHz / 10MHz Step
Minimum Frequency = OHz
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DSFP Connector

Connector only

Channel model

Host Board via diameter is
0.3mm.

Please use in combination a connector and board touch stone file (P25) at

channel model of ¢0.2.

Mormal Mating

Warst Mating

DSFP top channel

DSFP_S_top_normal_THRU =ip

DSFP_5_top_worst_THRU . sdp

DSFP_S5_top_normal_FEXT1sdp

DSFP_5_top_worst_FEXT1sdp

DSFP_S5_top_normal_NEXT1s4p

DSFP_5_top_worst_NEXT1s4p

DSFP_S5_top_normal_NEXT2sip

DSFP_S5_top_worst_NEXT2.sdp

DSFFP bottom chan

DSFP_S_bottom_normal_THRU . =dp

DSFP_S5_bottom_worst_THRU sdp

DSFP_S_bottom_normal_FEXT1s4p

DSFP_S5_bottom_worst_FEXT1sdp

DSFP_5_bottom_normal_NEXT1=s4p

DSFP_S5_bottom_worst_NEXT1sip

DSFP_5_bottom_normal_NEXT1=s4p

DSFP_S5_bottom_worst_NEXT2 sip

Mormal Mating

Warst Mating

DSFP top channel

DSFP_5_G_top_normal_THRU =sdp

DSFP_5_G_top_worst_THRU sdp

DSFP_5_C_top_normal_FEXT1=dp

DSFP_5_C_top_worst_FEXT1sdp

DSFP_5_C_top_normal_MEXT1=dp

DSFP_5_C_top_worst_NEXT1.=dp

DSFP_5_G_top_normal_NEXT2 s4p

DSFP_5_G_top_worst_NEXT2 sdp

DSFP bottom chan

DSFP_S5_G_bottom_normal_THRU sdp

DSFP_5_G_bottom_worst_THRU s4p

DSFP_5_G_bottom_normal_FEXT1sip

DSFP_5_G_bottom_worst_ FEXT1s4p

DSFP_5_C_bottom_normal_MEXT1.=dp

DSFP_5_C_bottom_worst_NEXT1.sdp

DSFP_5_C_bottom_normal_MEXT1.=dp

DSFP_5_C_bottom_worst_NEXT2.sdp

Maximum Frequency = 70GHz / 10MHz Step

Minimum Frequency = OHz
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Connector simulation model touchstone files

OSFP Connector

Connector only

Channel model
Host Board via diameter is
0.3mm.

Mormal Mating

Warst Mating

OS5FP top side

OS5FP_5_top_normal_THRU sdp

OSFP_5_top_morst_THRU sdp

OSFP_S_top_normal_FEXT1s4p

OSFP_S_top_worst_FEXT1s4p

O5FP_S_top_normal_FEXT2=dp

OSFP_5_top_worst_FEXT2=dp

OSFP_S_top_normal_FEXT3sdp

OSFP_S_top_worst FEXT3sdp

OSFP_S_top_normal_FEXTi=s4p

OSFP_S5_top_worst_FEXT4=4p

OS5FP_S5_top_normal_FEXTS5.sdp

OSFP_S_top_worst_FEXTSsdp

OSFP_S_top_normal_FEXT6s4p

OSFP_5_top_worst_FEXT6 s4p

OS5FP_5_top_normal_FEXT7 =dp

OSFP_5_top_worst_FEXT7 =dp

OSFP_S_top_normal NEXT1s4p

OSFP_S_top_worst_ NEXT1s4p

OSFP_S_top_normal_NEXT2.sdp

OSFP_S_top_worst_NEXT2s4p

OS5FP_S5_top_normal_NEXT3sdp

OSFP_S_top_worst_NEXT3sdp

OSFP_S_top_normal_NEXT4 sdp

OSFP_5_top_worst_NEXT4s4p

OS5FP bottom side

OS5FP_S5_bottom_normal_THRU s4p

OSFP_S5_bottom_worst_THRU s4p

OSFP_S_bottom_normal_FEXT1.sdp

OSFP_S_bottom_wmorst_FEXT1s4p

O5FP_S_bottom_normal_FEXT2sdp

OSFP_S _bottom_worst_FEXT2<dp

OSFP_S_bottom_normal FEXT3sdp

OSFP_S _bottom_worst FEXT3sdp

OSFP_S_bottom_normal_FEXT4 sdp

OSFP_S_bottom_worst_FEXT4s4p

OS5FP_S_bottom_normal_FEXTSsdp

OSFP_S_bottom_worst_FEXTSsdp

O5FP_S_bottom_normal_FEXT6 sdp

OSFP_S5 _bottom_wmorst_FEXT6s4p

Please use in combination a connector

O5FP_S_bottom_normal_FEXT7sdp

OSFP_S _bottom_worst_ FEXT7cdp

OS5FP_S_bottom_normal_NEXT1sip

OSFP_S _bottom_morst_ NEXT1sdp

and board touch stone file (P25) at

OSFP_S_bottom_normal_NEXT2s4p

OSFP_S_bottom_wmorst_NEXT2s4p

O5FP_S5_bottom_normal_NEXT3 . sip

OSFP_S_bottom_worst_NEXT3 sdp

channel model of ¢0.2.

OS5FP_S_bottom_normal_NEXT4 sdp

OSFP_5 bottom_wmorst_NEXT4s4p

Normal Mating

Warst Mating

OS5FP top zide

O5FP_5_G_top_normal_THRU edp

OSFP_5_CG_top_worst_THRU sdp

OS5FP_S5_C_top_normal_FEXT1sdp

OSFP_5_C_top_worst FEXT1sdp

OS5FP_S_C_top_normal_FEXT2=4p

OSFP_5_C_top_worst_FEXT2s4p

OS5FP_S5_G_top_normal_FEXT3=dp

OSFP_5_G_top_worst_FEXT3=dp

OSFP_S_CG_top_normal_FEXT4 s4p

OSFP_5_G_top_worst_FEXT4 s4p

O5FP_5_G_top_normal_FEXT5.sdp

OSFP_5_C_top_worst_FEXThedp

OS5FP_S5_C_top_normal_FEXTG.sdp

OSFP_5_C_top_worst FEXThsdp

OS5FP_S_C_top_normal_FEXT7=4p

OSFP_5_C_top_worst_FEXT7sdp

OS5FP_S5_C_top_normal_NEXT1sdp

OSFP_5_G_top_worst_MEXT1sdp

OS5FP_5_C_top_normal_NEXT2.sdp

OSFP_5_C_top_worst_HEXT2.sdp

OS5FP_5_G_top_normal_NEXT3sdp

OSFP_5_G_top_worst_MNEXT3=dp

OSFP_S5_C_top_normal_NEXT4.s4p

OSFP_5_G_top_worst_NEXT4 sd4p

OSFP bottom side

O5FP_S5_G_bottom_normal_THRU =4p

OSFP_5_CG_bottom_worst_THRU =1p

OS5FP_S5_C_bottom_normal FEXT1sdp

OSFP_S5_C_bottom worst FEXT1sdp

O5FP_S5_C _bottom_normal_FEXT2.sdp

OSFP_5_C_bottom_worst_FEXT2.s4p

O5FP_5_G_bottom_normal_FEXT3sdp

OSFP_5_G_bottom_worst_FEXT3=sdp

OSFP_S_CG _bottom_normal_FEXT4 sdp

OSFP_S5_G_bottom_worst_FEXT4 s4p

O5FP_5_G_bottom_normal_FEXTSsdp

OSFP_5_C_bottom_worst_FEXTS5<cdp

OS5FP_S5_C_bottom_normal FEXTOsdp

OSFP_5_C_bottom_worst FEXTGsdp

OS5FP_S_C _bottom_normal_FEXT7.sdp

OSFP_5_C_bottom_worst_FEXT7.s4p

O5FP_S5_CG_bottom_normal_MEXT1s4p

OSFP_5_G_bottom_worst_NEXT1sdp

O5FP_5_C _bottom_normal_NEXT2 s4p

OSFP_5_C_bottom_worst_NEXT2.sdp

Via

Ximum Frequency = 70GHz / 10MHz Step

O5FP_5_G_bottom_normal_NEXT3sip

OSFP_5_G_bottom_worst_NEXT3sdp

OS5FP_S5_C _bottom_normal_NEXT4 s4p

OSFP_S5_G_bottom_worst_NEXT4 sdp

Vi

imum Frequency = OHz
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QSFP Connector

Connector only

Channel model

Host Board via diameter is

0.3mm.

Mormal Mating

Warst Mating

QSFP top side

QS5FP_S5_top_normal_THRU.sdp

QSFP_S_top_worst_THRU =ip

QS5FP_S5_top_normal_FEXT1sip

QASFP_S_top_worst_FEXT1sdp

GQS5FP_5 _top_normal_FEXT2sip

QSFP_S_top_worst_FEXT2s4p

QSFP_S_top_normal_FEXT3sip

QSFP_S_top_worst_FEXT3.s1p

QS5FP_5_top_normal_HEXT1s1p

QASFP_S_top_worst_NEXT1.sdp

GQS5FP_5 _top_normal_MEXT2 sdp

QSFP_S_top_worst_MEXT2=dp

QSFP_S_top_normal_MEXT3 sdp

QSFP_S_top_worst_MEXT3sdp

QS5FP_5_top_normal_HEXT1 s1p

QASFP_S_top_worst_NEXT4.sdp

QSFP bottom side

QS5FP_5 bottom_normal_THRU =d4p

QSFP_5_bottom_worst_THRU sip

QS5FP_S _bottom_normal_FEXT1sip

QSFP_S_bottom_worst_FEXT1s1p

QS5FP_5_bottom_normal_FEXT2s4p

QASFP_S_bottom_worst_FEXT2 sdp

QS5FP_S5_bottom_normal_FEXT3=4p

QSFP_S_bottom_worst_FEXT3 sdp

QSFP_S _bottom_normal_MEXT1sdp

QSFP_S_bottom_worst_MEXT1.sdp

QS5FP_5_bottom_normal_NEXT2 sdp

QASFP_S_bottom_worst_NEXT2 sdp

QS5FP_S5_bottom_normal_NEXT3 =dp

QSFP_S_bottom_worst_NEXT3 sdp

QS5FP_S5 _bottom_normal_MEXT1sdp

QSFP_S_bottom_worst_MEXT1.sdp

Hormal Mating

Warst Mating

QS5FP top side

Q5FP_5_G_top_normal_THRU s4p

Q5FP_5_C_top_worst_THRU s4p

QS5FP_5_C_top_normal_FEXT1.=1p

QSFP_S_C_top_worst_FEXT1=dp

QS5FP_5_G_top_normal_FEXT2 =4p

QASFP_S_C_top_worst_FEXT2 =dp

Q5FP_5_G_top_normal_FEXT3 s4p

QSFP_5_C_top_worst_FEXT3sdp

QS5FP_5_C_top_normal_NEXT1=dp

QSFP_S_C_top_worst_ NEXT1=dp

Q5FP_5_G_top_normal_NEXT2 =dp

QASFP_S_C_top_worst_NEXT2 =dp

QS5FP_S5_G_top_normal_NEXT3sdp

QSFP_S5_C_top_worst_NEXT3s4p

QS5FP_5_G_top_normal_NEXT4 sdp

QSFP_S5_C_top_worst_NEXTd sip

QSFFP bottom side

QS5FP_5_G_bottom_normal_THRU s4p

QASFP_S5_C_bottom_worst_THRU s1p

QS5FP_5_G_bottom_normal_FEXT1s4p
QSFP_S_G_bottom_normal_FEXT2 sdp
QS5FP_5_G_bottom_normal_FEXT3 sdp
GQS5FP_5_G_bottom_normal_NEXT1s4p
QS5FP_S5_G_bottom_normal_NEXT2 =s4p
Q5FP_5_G_bottom_normal_NEXT3 sdp
QS5FP_5_G_bottom_normal_MEXT4 s4p

QSFP_S5_C_bottom_worst_FEXT1sdp
QSFP_S_C_bottom_worst_FEXT2 sdp
QASFP_S5_C_bottom_worst_FEXT3 sdp
QSFP_S5_C_bottom_worst_NEXT1s4p
QSFP_S_C_bottom_worst_NEXT2 sip
QASFP_S5_C_bottom_worst_NEXT3sip
QSFP_S5_C_bottom_worst_NEXT4 s4p

Maximum Frequency = 70GHz / 10MHz Step

Please use in combination a connector and board touch stone file (P25) at . _
Minimum Frequency = OHz

channel model of ¢0.2.
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Connector only

Warst Mating
QS5FPDD_5_legacy_top_worst_THRU sdp
Q5FPDD_S_legacy_top_worst_FEXT1.sdp
Q5FPDD_S_legacy_top_worst_FEXT2.sdp
QSFPDD_S5_legacy_top_worst_FEXT3 =dp

Normal Matineg
QS5FPDD_5_legacy_top_normal_THRU.=4p
Q5FPDD_S_legacy_top_normal_FEXT1.sdp
Q5FPDD_S_legacy_top_normal_FEXT2sdp
QSFPDD_5_legacy_top_normal_FEXT3=dp
Q5FPDD_S_legacy_top_normal_FEXT4 sdp
QSFP-DD legacy |QSFPDD_5_legacy_top_normal_FEXTS sd4p

top channel Q5FPDD_S_legacy_top_normal_FEXT6.sdp
Q5FPDD_S_legacy_top_normal_FEXT7.sdp
QSFPDD_S_legacy_top_normal_NEXT1.=dp
Q5FPDD_S_legacy_top_normal_NEXT2.sdp
QS5FPDD_S_legacy_top_normal_NEXT3.sdp
Q5FPDD_S_legacy_top_normal_NEXT4 sdp
Q5FPDD_S_legacy_top_normal_NEXTS.sdp
QS5FPDD_5_legacy_top_normal_NEXT6 =dp
Q5FPDD_S_legacy_top_normal_NEXT7 sdp
Q5FPDD_S_legacy_top_normal_NEXTS.sdp

Warst Mating
Q5FPDD_S_additional_bottom_worst_THRU sdp
QSFPDD_S_additional_bottom_worst_FEXT1.sdp
QS5FPDD_S_additional_bottom_worst_FEXT2.sdp
QSFPDD_S_additional_bottom_worst_FEXT3.sdp
QSFPDD_S_additional_bottom_worst_FEXT4.sdp
QSFPDD_S_additional_bottom_worst_FEXTS.sdp
QSFPDD_S_additional_bottom_worst_FEXT6E sdp
QSFPDD_S_additional_bottom_worst_FEXT? sdp
QSFPDD_S_additional_bottom_worst_HEXT1sdp
QSFPDD_S_additional_bottom_worst_NEXT2 =dp
QSFPDD_S_additional_bottom_worst_HEXT3 sdp
QSFPDD_5_additional_bottom_worst_NEXT4 sdp
QSFPDD_S_additional_bottom_worst_HEXTS sdp
QS5FPDD_S_additional_bottom_worst_NEXT6G.sdp
QSFPDD_S_additional_bottom_worst_HEXT? sdp
QSFPDD_S_additional_bottom_worst_HEXTS sdp

Mormal Mating
QS5FPDD_S_additional_bottom_normal_THRU =dp
QS5FPDD_S5_additional_bottom_normal_FEXT1.sdp
Q5FPDD_S_additional_bottom_normal_FEXT2.sdp
QS5FPDD_S_additional_bottom_normal_FEXT3.sdp
QS5FPDD_5_legacy_top_worst_FEXT4 s4p QS5FPDD_S5_additional_bottom_normal_FEXT4 sdp
GSFPDD_S_legacy top_worst FEXTS sdp QSFP-DD  |GSFPDD § additional bottom normal FEXTS s4p
QSFPDD S legacy top worst FEXT6 sp additional h'l’“'"" QSFPDD_S_additional bottom normal FEXT6 sdp
QSFPDD_S_legacy_top_worst_FEXT? =dp QS5FPDD_S_additional_bottom_normal_FEXT7 sdp
QS5FPDD_S_legacy_top_worst_NEXT1sip QSFPDD_S_additional_bottom_normal_NEXT1.s4p
QS5FPDD_S_legacy_top_worst_NEXT2sip QSFPDD_S_additional_bottom_normal_NEXT2 sdp
QSFPDD_S_legacy_top_worst_NEXT3sip QSFPDD_S_additional_bottom_normal_NEXT3s4p
QSFPDD_S_legacy_top_worst_NEXT1sip QS5FPDD_S_additional_bottom_normal_NEXT4 sdp
QS5FPDD_S_legacy_top_worst_ NEXTSsip QSFPDD_S_additional_bottom_normal_NEXTS.s4p
QSFPDD_S5_legacy_top_worst NEXTG s4p QSFPDD_5_additional_bottom_normal_NEXT6.sd4p
QS5FPDD_S_legacy_top_worst_NEXT?sip QSFPDD_S_additional_bottom_normal_NEXT? sdp
QS5FPDD_S_legacy_top_worst_NEXT8sip QSFPDD_S_additional_bottom_normal_NEXT8.s4p

Q5FP-DD
additional top

QS5FPDD_S_additional_top_normal_THRU sdp

Q5FPDD_S_additional_top_worst_THRU s4p

QS5FPDD_S_additional_top_normal_FEXT1.s4p

QS5FPDD_S_additional_top_worst_FEXT1sdp

QS5FPDD_5_additional_top_normal_FEXT2 sdp

QS5FPDD_5_additional_top_worst_FEXT2sdp

QS5FPDD_S5_additional_top_normal_FEXT3.s4p

QS5FPDD_S_additional_top_worst_FEXT3sdp

QS5FPDD_S_additional_top_normal_FEXT4.s4p

QS5FPDD_S_additional_top_worst_FEXT4 sdp

QS5FPDD_S5_additional_top_normal_FEXTS.s4p

QS5FPDD_S_additional_top_worst_FEXThsdp

QS5FPDD_S_additional_top_normal_FEXTG.s4p

QS5FPDD_S_additional_top_worst_FEXT6 sdp

QSFPDD_S_additional_top_normal_FEXT? sdp

QS5FPDD_S_additional_top_worst_FEXT7sdp

QS5FPDD_S_additional_top_normal_NEXT1.s4p

QS5FPDD_S_additional_top_worst_MEXT1.sdp

QS5FPDD_S_additional_top_normal_NEXT2.s4p

QS5FPDD_S_additional_top_worst_MEXT2 sdp

QS5FPDD_S_additional_top_normal_NEXT3.s4p

QS5FPDD_S_additional_top_worst_MEXT3.sdp

QS5FPDD_S_additional_top_normal_NEXT4.s4p

QS5FPDD_S_additional_top_worst_MEXT4 sdp

QS5FPDD_S5_additional_top_normal_MEXTS5 sdp

QS5FPDD_5_additional_top_worst_NEXTHsdp

QS5FPDD_S_additional_top_normal_NEXT6.s4p

QS5FPDD_S_additional_top_worst_MEXTG.sdp

QS5FPDD_S_additional_top_normal_NEXT? s4p

QS5FPDD_S_additional_top_worst_MEXT? sdp

QS5FPDD_S_additional_top_normal_NEXT&.s4p

QS5FPDD_S_additional_top_worst_MEXT8.sdp

QS5FP-DD legacy
bottom channel

Q5FPDD_S_legacy_bottom_normal_ THRU sd4p

Q5FPDD_S_legacy_bottom_worst_THRU sdp

Q5FPDD_S_legacy_bottom_normal_FEXT1sdp

QS5FPDD_S_legacy_bottom_worst_FEXT1.sdp

Q5FPDD_S_legacy_bottom_normal_FEXT2 sdp

Q5FPDD_S_legacy_bottom_worst_FEXT2sdp

Q5FPDD_S_legacy_bottom_normal_FEXT3 sdp

Q5FPDD_S_legacy_bottom_worst_FEXT3.sdp

QSFPDD_5_legacy_bottom_normal_FEXT4 =dp

QS5FPDD_S_legacy_bottom_worst_FEXT4 =dp

Q5FPDD_S_legacy_bottom_normal_FEXThsdp

Q5FPDD_S_legacy_bottom_worst_FEXThsdp

QS5FPDD_5_legacy_bottom_normal_FEXT6 =dp

Q5FPDD_S_legacy_bottom_worst_FEXT6 =4p

Q5FPDD_S_legacy_bottom_normal_FEXT7 sdp

Q5FPDD_S_legacy_bottom_worst_FEXT7.sdp

QS5FPDD_5_legacy_bottom_normal_NEXT1.sdp

QSFPDD_S_legacy_bottom_worst_NEXT1.sdp

Q5FPDD_S_legacy_bottom_normal_NEXT2.sdp

QS5FPDD_S_legacy_bottom_worst_NEXT2.sdp

QS5FPDD_S5_legacy_bottom_normal_NEXT3.sdp

GSFPDD_S_legacy_bottom_worst_NEXT3.sdp

Q5FPDD_S_legacy_bottom_normal_NEXT4.sdp
Q5FPDD_S_legacy_bottom_normal_NEXT5.sdp
Q5FPDD_S_legacy_bottom_normal_NEXT6 sdp
QS5FPDD_S legac_bottom_normal_NEXT7 sdp

Q5FPDD_S_legacy_bottom normal_NEXTS.sdp

Q5FPDD_S_legacy_bottom_worst_NEXT4.sdp
Q5FPDD_S_legacy_bottom_worst_NEXT5.sdp
Q5FPDD_S_legacy_bottom_worst_NEXTE.sdp
Q5FPDD_S_legacy_bottom_worst_NEXT7.sdp
Q5FPDD_S_legacy_bottom_worst_ NEXTS.sdp

Maximum Frequency = 70GHz / 10MHz Step
Minimum Frequency = OHz
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OSFP-DD Connector (2)

Channel

model

Normal Mating

Warst Mating

Normal Mating

Warst Mating

QS5FP-DD legacy
top channel

Q5FPDD_S_G_legacy_top_normal_THRU=s4p

Q5FPDD_5_G_legacy_top_worst_THRU =d4p

QS5FPDD_5 _C_legacy_top_normal_FEXT1=4p

QS5FPDD_5 _C_legacy_top_worst_FEXT1.=sdp

Q5FPDD_S_G_legacy_top_normal_FEXT2sdp

Q5FPDD_5_G_leeacy_top_worst_FEXT2.=dp

Q5FPDD_S_G_legacy_top_normal_FEXT3sdp

Q5FPDD_5_G_leeacy_top_worst_FEXT3sdp

QS5FPDD_5_C_legacy_top_normal_FEXT4.s4p

QS5FPDD_S5_C_legacy_top_worst_FEXT4.sdp

Q5FPDD_S_G_legacy_top_normal_FEXTSsdp

Q5FPDD_5_G_leeacy_top_worst_FEXTS.sdp

Q5FPDD_S_G_legacy_top_normal_FEXT6sdp

Q5FPDD_5_G_leeacy_top_worst_FEXTh.sdp

Q5FPDD_S_G_legacy_top_normal_FEXT7sdp

Q5FPDD_5_GC_legacy_top_worst_FEXT7 =dp

Q5FPDD_S5_G_legacy_top_normal_NEXT1.sdp

QS5FPDD_5_GC_leeacy_top_worst_NEXT1sdp

Q5FPDD_S5_G_legacy_top_normal_NEXT2 sdp

QS5FPDD_5_GC_leeacy_top_worst_NEXT2 sdp

Q5FPDD_S5_G_legacy_top_normal_NEXT3.sdp

Q5FPDD_5_GC_leeacy_top_worst_NEXT3 sdp

Q5FPDD_S5_G_legacy_top_normal_NEXT4 sdp

QS5FPDD_5_G_leeacy_top_worst_NEXT4 sdp

Q5FPDD_S_G_legacy_top_normal_NEXTh sdp

QS5FPDD_5_G_leeacy_top_worst_NEXTS sdp

Q5FPDD_S5_G_legacy_top_normal_NEXT6.sdp

QS5FPDD_5_GC_leeacy_top_worst_NEXT6 sdp

QS5FPDD_5 _C_legacy_top_normal_MNEXT7 =dp

QS5FPDD_5 _C_legacy_top_worst_NEXT7sdp

Q5FPDD_S5_G_legacy_top_normal_NEXTSsdp

QS5FPDD_5_G_legacy_top_worst_NEXTE sdp

QS5FP-DD
additional bottom
channel

Q5FPDD_5_G_additional_bottom_normal_THRU s4p

Q5FPDD_5_G_additional_bottom_worst_THRU sdp

Q5FPDD_5_G_additional_bottom_normal_FEXT1.sdp

QS5FPDD_5_G_additional_bottom_worst_FEXT1.s4p

Q5FPDD_5_G_additional_bottom_normal_FEXT2 sdp

Q5FPDD_5_G_additional_bottom_worst_FEXT2 s4p

QS5FPDD_S_G_additional_bottom_normal_FEXT3sdp

QS5FPDD_S_G_additional_bottom_worst_FEXT3.sdp

QS5FPDD_5_G_additional_bottom_normal_FEXT4.sdp

Q5FPDD_5_G_additional_bottom_worst_FEXT4 s4p

Q5FPDD_5_G_additional_bottom_normal_FEXTS.sdp

Q5FPDD_5_G_additional_bottom_worst_FEXT5s4p

QS5FPDD_S_C_additional_bottom_normal_FEXT6sip

QS5FPDD_S_C_additional_bottom_worst_FEXT6 sdp

Q5FPDD_5_G_additional_bottom_normal_FEXT? sdp

Q5FPDD_5_G_additional_bottom_worst_FEXT7 s4p

QS5FPDD_5_G_additional_bottom_normal_HEXT1sdp

QS5FPDD_5_G_additional_bottom_worst_NEXT1.sdp

QS5FPDD_5_G_additional_bottom_normal_HEXT2 sdp

QS5FPDD_5_G_additional_bottom_worst_NEXT2 sdp

QS5FPDD_5_G_additional_bottom_normal_HEXT3 sdp

QS5FPDD_5_G_additional_bottom_worst_NEXT3 sdp

Q5FPDD_S5_G_additional_bottom_normal_NEXT4 sdp

Q5FPDD_S_G_additional_bottom_worst_NEXT4.sdp

QS5FPDD_5_G_additional_bottom_normal_HEXTS sdp

QS5FPDD_5_G_additional_bottom_worst_NEXTS sdp

QS5FPDD_5_G_additional_bottom_normal_HEXT6 sdp

QS5FPDD_5_G_additional_bottom_worst_NEXT6 sdp

QS5FPDD_S_G_additional_bottom_normal_NEXT7 sdp

QS5FPDD_S_G_additional_bottom_worst_NEXT7 sdp

QS5FPDD_5_G_additional_bottom_normal_HEXT§ sdp

QS5FPDD_5_G_additional_bottom_worst_NEXT8 sdp

QS5FP-DD
additional top

QS5FPDD_5_G_additional_top_normal_THRU sdp

QS5FPDD_5_G_additional_top_worst_THRU sdp

Q5FPDD_S5_G_additional_top_normal_FEXT1s4p

Q5FPDD_S5_G_additional_top_worst_FEXT1sdp

QS5FPDD_5_G_additional_top_normal_FEXT2 s4p

QS5FPDD_5_G_additional_top_worst_FEXT2sd4p

QS5FPDD_5_G_additional_top_normal_FEXT3s4p

QS5FPDD_5_G_additional_top_worst_FEXT3.s4p

QS5FPDD_5_G_additional_top_normal_FEXT4.s4p

QS5FPDD_5_G_additional_top_worst_FEXT4 s4p

QS5FPDD_5_G_additional_top_normal_FEXTS.s4p

QS5FPDD_5_G_additional_top_worst_FEXT5.sd4p

QS5FPDD_5_G_additional_top_normal_FEXTG.s4p

QS5FPDD_5_G_additional_top_worst_FEXT6.s4p

QS5FPDD_5_G_additional_top_normal_FEXT? s4p

QS5FPDD_5_G_additional_top_worst_FEXT7 s4p

QS5FPDD_S_C_additional_top_normal_NEXT1.=sdp

QS5FPDD_5_C_additional_top_worst_NEXT1sdp

QS5FPDD_5_G_additional_top_normal_NEXT2 sdp

QS5FPDD_5_G_additional_top_worst_NEXT2 sdp

QS5FPDD_5_G_additional_top_normal_NEXT3 sdp

QS5FPDD_5_G_additional_top_worst_NEXT3 =sdp

Q5FPDD_S5_C_additional_top_normal_NEXTH1 =dp

QS5FPDD_5_C_additional_top_worst_NEXTH1sdp

QS5FPDD_5_G_additional_top_normal_NEXTS sdp

QS5FPDD_5_G_additional_top_worst_NEXTS sdp

QS5FPDD_5_G_additional_top_normal_NEXT6 sdp

QS5FPDD_5_G_additional_top_worst_NEXT6 sdp

Q5FPDD_S_G_additional_top_normal_NEXT7 sdp

QS5FPDD_S G_additional_top_worst_NEXT7sdp

QS5FPDD_5_G_additional_top_normal_NEXT§ sdp

QSFPDD_S G_additional_top_worst_NEXTS sdp

QS5FP-DD legacy
bottom channel

Q5FPDD_S_G_legacy_bottom_normal_THRU.sdp

Q5FPDD_S_G_legacy_bottom_worst_THRU sdp

QSFPDD_5_C_legacy_bottom_normal_FEXT1=s4p

QSFPDD_5 _C_legacy_bottom_worst_FEXT1.=dp

Q5FPDD_S_G_legacy_bottom_normal_FEXT2.sdp

Q5FPDD_S_G_legacy_bottom_worst_FEXT2sdp

Q5FPDD_S_G_legacy_bottom_normal_FEXT3.sdp

Q5FPDD_S_G_legacy_bottom_worst_FEXT3sdp

Q5FPDD_S_G_legacy_bottom_normal_FEXT4 sdp

Q5FPDD_S_G_legacy_bottom_worst_FEXTd sdp

Q5FPDD_S_G_legacy_bottom_normal_FEXTS5.sdp

Q5FPDD_S_G_legacy_bottom_worst_FEXTSsdp

QS5FPDD_5_C_legacy_bottom_normal_FEXTG.s4p

QS5FPDD_S5_C_legacy_bottom_worst_FEXT6.sd4p

Q5FPDD_S_G_legacy_bottom_normal_FEXT7 sdp

Q5FPDD_S_G_legacy_bottom_worst_FEXT7sdp

Q5FPDD_S_G_legacy_bottom_normal_NEXT1.sdp

Q5FPDD_S_G_legacy_bottom_worst_NEXT1sdp

QSFPDD_5_C_legacy _bottom_normal_NEXT2=dp

QS5FPDD_5 _C_legacy_bottom_worst_NEXT2=sdp

Q5FPDD_S5_G_legacy_bottom_normal_MNEXT3.sdp

Q5FPDD_S5_G_legacy_bottom_worst_NEXT3 sdp

QS5FPDD_S_G_legacy_bottom_normal_NEXT4.sdp
QS5FPDD_S_G_legacy_bottom_normal_NEXTS5.sdp
Q5FPDD_S_G_legacy_bottom_normal_NEXT6 . sdp
Q5FPDD_S_G_legacy_bottom_normal_NEXT7 sdp
Q5FPDD_S5_G_legacy_bottom_normal_NEXTS.sdp

Q5FPDD_S5_G_legacy_bottom_worst_NEXT4 sdp
Q5FPDD_S5_G_legacy_bottom_worst_NEXT5.sdp
Q5FPDD_S5_G_legacy_bottom_worst_NEXT6.sdp
QS5FPDD_S5_G_legacy_bottom_worst_NEXT7sdp
Q5FPDD_S_G_legacy_bottom_worst_NEXT3.sdp

Please use in combination a connector and board touch stone file (P25) at
channel model of ¢0.2.

Maximum Frequency = 70GHz / 10MHz Step
Minimum Frequency = OHz




