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P802.3bs Objectives

Provide physical layer specifications which support link distances of:
e At least 100 m over MMF
o At least 500 m over SMF
o At least 2 km over SMF
o At least 10 km over SMF

| XSR 4dB@14GHz
<50 2.0
\4 mm/2.0in C2EO0 8dB@28GHz
S VSR 10dB@14GHz
(— mm/ 4= c2Mm 20dB@28GHz
| . MR 20dB@14GHz
4 EE— - 500mm/19.7
< 500mm/19.7in coc 40dB@28GHz

* From goergen_03_1024_elect.pdf

alvalie alcater-Lucent @)
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System’s Applications

» Speed has quadrupled but connectivity reaches are the same

» Product breadth

Generally a system vendor has numerous product families across
product portfolio

Switching — low-end access to high-end core 3
Routing — low end access to high-end core i
Transport — low-end access to high-end core 2
Server — low-end server to high-end blade server I%

» Applications / Products — lots of different types =
High-end, mid, low-end 2

N

Different capacities to support
Different cost targets

The success of a standard is measured on how comprehensive it is
and how many projects/designs will adopt it

alvalie alcater-Lucent @)
C | s c o Enterprise

5] A Systems’ Perspective: Connectivity Applications | December 18, 2014




Example Applications (1)

e Chip-to-Chip channel - single-board

plications within the same

Daughter
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Cisco Example

e Chip-to-Chip channel -
multi-board (1 connector)

- 4107

Daughter board




Example Applications (2)

Alcatel-Lucent Enterprise Channels
Chip-to-Chip channel - single board Chip-to-Chip channel - multi-board (1 connector)

§ =
i i - 6.7" I

...........

' Alcatel-Lucent
CISCO Enterprise
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Example Applications (3)

Alcatel-Lucent Enterprise Channel
Chip-to-QSFP28 Module (SMT)

802.3ba - nAUI/nPPI recap

+ Distances for nAUI/nPPI were primarily driven out of nicholl_01_0708

CF Pusped Modala

1 port CFP 4 port CFP 1 port ‘XFP' 4 port ‘*XFP' 810 port “XFF*
CFP sized module (Retimed) CXP/QSFP sized module (Unretimed)
voSedy e 1port: 1.5" - 37 1 port: 1.5”
ervasanan 4 port: 3.0"- 8.07 4 port: 2.0"- 4.07

8 port: 3.0"- 8.0°

* |n keeping with the ‘Quad Phy’ rule-of-thumb, 802.3ba targeted 8" for
nAUI (retimed) and 4" for nPPI (unretimed)

As seen in nicholl_01_1111... and previously in nicholl_01_0708
Chip-to-module can be 1.5-8” depending on the module/interface.

dfrer]n, AlcatelLucent@
C | sc o Enterprise
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Design Choice Assumptions

e Materials
« Greater materials exist (have you heard of Megtron 77?)...

e Lower laminates Dk helps, now, copper roughness main IL
contributor

e But that doesn’t mean the general industry can use them!
e Same consistent pressure to use cost effective materials
e Used various Improved FR4 and better

e Trace width
e Design restrictions range
e Used 4-5mil to balance optimism/pessimism

e Cu Roughness

e Med roughness has become mainstream

dfrer]n, Alcatel-l_ucent@
C | s c o Enterprise
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Material and Cost Restrictions Still Exist

Loss of Line Card Materials - Improved FR4 and bhetter:
4-5mil wide traces, low-med Cu roughness
Losses calculated with DkDf model.
Represents a range of realistic Line Card
material and design rules -- Not all
combinations of trace width/Cu
roughness/material are shown.
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Where Do We Go From Here?

e To hold broad market potential, we need to be mindful of the wide
range of applications that will use this spec.

» Insertion loss is not the only metric; Be cautious to limit the loss
curves too much as rough Cu and dielectric loss is unavoidable.

o Are there other areas we can find margin or restrict bad designs?

e Channel reflection/ILD

« Silicon side - What equalizations could help open the eye? --Is
there untapped potential available here??
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Material Properties Used in Material/Loss Slide

“ersion 2.06

OS5 SMAPSHOT
Eackplane!Trace Material

LossatSGHz:  0.47dBE

Los=s at 12.53GHz:

Limecard A Material

0.35 4B

z: 165 dE
Limecard B Material

Length linch]
Trace ‘Width [mill
Cu Thicknesz [mil)
Diel. Thickness [mil]

Length linch]
Trace YWidth [mil]
Cu Thickness [mil)
Qigl. Thickness [mill

Length [inch]
Trace ‘Width [mil]
Cu Thicknezs [mill
Digl. Thickneszs [mill

Freg

Ok

Freg

Ol

Freq

Ol

1.00E+05

3.67

1.00E+05

1.00E+05

1.00E+03

3.65

1.00E+03

1.00E+03

£ 00E+03

3.593

£ 00E+03

2. 00E+03

2.00E+03

3.576

2.00E+03

2.00E+03

1.00E+10

3.3434

1.00E+10

1.00E+10

3.00E+10

\ersion 2.06

3

OS5 SMAPSHOT
EBackplane!Trace Material

0.55 4B

3.00E+10

Loss at 12.89GHz:
Limecard A Material

137 dB

3.00E+10

Fa 2.55dB

Limecard B Material

Length [inch)
Trace ‘Width [mill
Cu Thickness [mil)
Diel. Thickness [mil

Length (inch]
Trace ‘width [mil]
Cu Thickress [mil)
Qigl. Thickness [mill

Length (inch]
Trace ‘wWidth [mil]
Cu Thickness [mill
Diel. Thickness [mill

Freq

[l

Freq

[l

Freq

Ol

1.00E+05

3.6

1.00E+05

1.00E+0:5

1.00E+03

3.6

1.00E+03

1.00E+03

£ 00E+03

3.5

£ 00E+03

2. 00E+03

2.00E+03

3.5

2.00E+03

5.00E+03

1.00E+10

3.4

1.00E+10

1.00E+10

3.00E+10

Medium Boughness

3.2

J SMAPSHOT
EBackplane!Trace Material

3.00E+10

Limecard A Material

142 dB

3.00E+10

z: 27dE
Limecard B Material

Length [inch]
Trace Width [mil)
Cu Thickness [mill
Diel. Thickness [mill

123

Length [inch]
Trace wWidth [mil)
Cu Thickress [mil)
Qigl. Thickness [mill

Length [inch]
Trace Width [mil)
Cu Thickness [mil)
Digl. Thicknezs [mill

Freg

Ol

0f

Freg

Ol

Freg

Ok

1.00E+03

3.98

D.OIETE

1.00E+03

1.00E+03

1.00E+03

3.95

0.01255

1.00E+03

1.00E+03

Z.00E+03

3.965

0.01237

2. 00E+03

2.00E+03

5. 00E+03

3.92

0.0132

5.00E+03

2. 00E+03

1.00E+10

3.855

0.0135

1.00E+10

1.00E+10

3.00E+10

Medium Boughness

3.8

0.015

3.00E+10

3.00E+10




Material Properties Used in Material/Loss Slide

ersion 2.06

OS5 SMAPSHOT
Backplane!Trace Material

Los=s at SGHz:

Length linch)
Trace ‘Width [mil]
Cu Thicknessz [mil)
Diel. Thickneszs [mill

12.3

Freg

Ol

0f

1.00E+05

3.95

0.127E

1.00E+03

3.95

0.01255

£ 00E+03

3.965

001237

2.00E+03

3.92

0.0132

1.00E+10

3.895

0.0135

3.00E+10

3.5

Backplane/Trace Material

.05

Length [inch]
Trace ‘Width [mill
Cu Thickness [mil)
Diel. Thickness [mil

10.14

Freg

Ok

0f

1.00E+03

3.98

D.OIETE

1.00E+03

3.98

0.01255

2. 00E+03

3.365

001237

2.00E+03

3.92

0.0132

1.00E+10

3.895

0.0135

3.00E+10

Medium Boughness

EBackplane!Trace Material

3.5

[ SHNAPSHOT

.015

Length [inch]
Trace ‘Width [mil]
Cu Thickness [mill
Diel. Thickness [mill

Freg

[l

1.00E+05

367

1.00E+03

3.65

2 00E+09

3.593

5. 00E+09

3.576

1.00E+10

3.3434

3.00E+10

3

0.57 dB

0.7 dE

0.4 4B

Los==s at 12.536GHz:

Limecard A Material

1.31d6

24346
Limecard B Material

Length (inch)
Trace YWidth [mil]
Cu Thickness [mil)
Qigl. Thickness [mill

Length [inch)
Trace ‘width [mil]
Cu Thicknessz [mil)
Digl. Thickneszs [mil)

Freg

Ol

Freq

Ol

1.00E+05

1.00E+05

1.00E+03

1.00E+03

£ 00E+03

2. 00E+03

2.00E+03

2.00E+03

1.00E+10

1.00E+10

3.00E+10

Lasz a Hz:
Linecard A Material

155 4B

3.00E+10

= 5 dB
Limnecard B Material

Length (inch]
Trace ‘width [mil]
Cu Thickness [mil)
Qigl. Thickness [mill

Length [inch]
Trace ‘wWidth [mil]
Cu Thickness [mil)
Diel. Thickness [mill

Freg [0]3

Freq Dl

1.00E+03

1.00E+03

1.00E+03

1.00E+03

2. 00E+03

2. 00E+03

2.00E+03

2.00E+03

1.00E+10

1.00E+10

3.00E+10

Linecard A Material

S.00E+10

z 143 4dE
Limecard B Material

Length [inch)
Trace ‘Width [mil]
Cu Thickress [mil)
Oiel. Thickness [mill

Length (inch]
Trace ‘width [mil]
Cu Thickness [mill
Diel. Thickness [mill

Freg

[l

Freg

Ol

1.00E+05

1.00E+05

1.00E+03

1.00E+03

2 00E+09

2.00E+09

5. 00E+09

5.00E+09

1.00E+10

1.00E+10

3.00E+10

J.00E+10




Material Properties Used in Material/Loss Slide

O35 SMAPSHOT

Version 2.06

Eackplane!Trace Material

Los=s at SGHz:

Length linch]
Trace ‘Width [mil]
Cu Thicknesz [mil]
Diel. Thicknezs [mill

10.56

Freg

Ol

O

1.00E+05

4.35

0.0135

1.00E+03

4.3

0.0143

£.00E+03

427

0.0144

5. 00E+09

4.22

0.01475

1.00E+10

4.155

0.01524

3.00E+10

Medium Boughness

\ersion 2.06

4.13

LS55 SMAPSHOT
Backplane!Trace Material

0.01655

Length [inch]
Trace ‘width [mil]
Cu Thickrnessz [mil)
Diel. Thickness [mill

Freg

[l

Of

1.00E+05

4.35

0.0135

1.00E+03

4.3

0.0143

2 00E+09

427

0.0144

5. 00E+09

4.22

0.01475

1.00E+10

4.155

0.01524

3.00E+10

“ersion 2.06

4.13

OS5 SMAPSHOT
Eackplane!Trace Material

.016E5

Length linch]
Trace ‘Width [mill
Cu Thicknesz [mil)
Diel. Thickness [mil]

Freg

Ok

1.00E+05

3.6

1.00E+03

3.592

£ 00E+03

3.43

5.00E+09

.46

1.00E+10

3.44

3.00E+10

Medium Boughness

.41

0.74 d5

Lo=s at 12.53GHz:

Linecard A Material

172 dB

Limecard B Material

Length [inch]
Trace 'Width [mil]
Cu Thickness [mil)
Qigl. Thickness [mill

Length [inch]
Trace ‘Width [mil]
Cu Thicknezs [mill
Digl. Thicknezs [mill

Freg

Ol

Freg

Ok

1.00E+05

1.00E+05

1.00E+03

1.00E+03

£.00E+03

Z.00E+03

5. 00E+09

5.00E+09

1.00E+10

1.00E+10

3.00E+10

Los=s at 12.89GHz:
Linecard A Material

145 dB

J.00E+10

z: 278dE

Limecard B Material

Length [inch)
Trace ‘width [mil]
Cu Thickrezs [mil)
Qigl. Thickness [mill

Length (inch]
Trace ‘width [mil]
Cu Thickness [mill
Digl. Thickness [mil)

Freg

[l

Freq

Ok

1.00E+05

1.00E+05

1.00E+03

1.00E+03

2 00E+09

2.00E+09

5. 00E+09

5.00E+09

1.00E+10

1.00E+10

0.63 dB

3.00E+10

Los=s at 12.53GHz:

Limecard A Material

144 dB

3.00E+10

F Z.6dB

Limecard B Material

Length linch]
Trace YWidth [mil]
Cu Thickness [mil)
Qigl. Thickness [mill

Length [inch]
Trace ‘Width [mil]
Cu Thicknezs [mill

Digl. Thickneszs [mill

Freg

Ol

Freq

Ol

1.00E+05

1.00E+05
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Material Properties Used in Material/Loss Slide

\Version 2.06 OS5 SMNAPSHOT  Lossat5GHz: 05146 Loss at12.83GHz; 1.16d6 0s: Hz: 2.4 dB
Backplane!Trace Material Linecard A Material Limecard B Material
Length linch) Length [inch) Length (inch)
Trace ‘Width [mil] Trace 'Width [mil] Trace ‘Width [mil]
Cu Thicknessz [mil) Cu Thickness [mil) Cu Thickness [mill
Diel. Thickneszs [mill Qigl. Thicknes=s [mill Digl. Thickneszs [mil)
Freg Dk Freg Dk Freq Dk

1.00E+05 3.6 1.00E+05 1.00E+05
1.00E+03 3.52 1.00E+03 1.00E+03
Z.00E+03 3.43 Z.00E+03 2.00E+03
5. 00E+03 3.46 5. 00E+03 2. 00E+03
1.00E+10 .44 1.00E+10 1.00E+10
3.00E+10 3.41 3.00E+10 3.00E+10
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