
IEEE P802.3ba May 2008 Interim, Munich, Germany

Level Setting –
I nter f a c es  a nd  A r c h itec tu r e 

Gary Nicholl, Cisco
M ark  Now e ll, Cisco

J ohn  D ’A m b rosia, F orce 1 0  Ne t w ork s
I lan g o Gan g a, I n t e l
A d am  H e ale y, L S I



2I E E E  P 80 2. 3b a  M a y  20 0 8 I n t e r i m ,  M u n i c h ,  G e r m a n y

Introduction - A rch ite cture  /  Inte rf a ce s
• P r o p o s a l  - g a n g a _ 0 1 _ 0 3 0 8  ( s e e  f i g u r e s  b e l o w )
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D is cus s ions  to da te   
• T h e r e  a r e  a  n u m b e r  o f  i s s u e s  w h i c h  h a v e  b e e n  i m p a c t i n g  

f o r w a r d  p r o g r e s s :
• E l e c t r i c a l  I n t e r f a c e  D e f i n i t i o n

• X L A U I / C A U I  
• P M D  s e r v i c e  i n t e r f a c e  ?
• L i n e a r  /  L i m i t i n g  /  R e t i m e d  I n t e r f a c e  D i s c u s s i o n s
• M M F  R e a c h  D i s c u s s i o n s

• M M F  O b j e c t i v e
• C o s t  /  p o w e r  /  d e n s i t y  s e n s i t i v i t y  o f  1 0 0 m  a p p l i c a t i o n s
• R e a c h  e x t e n s i o n  b e y o n d  1 0 0 m  f o r  O M 3  f i b e r
• E v e n  f u r t h e r  e x t e n s i o n  u s i n g  O M 4  f i b e r
• I n f o r m a t i v e  a n n e x ?

• T e s t  P o i n t  d e f i n i t i o n  ( T P 1 , T P 2 , T P 3 ,  e t c , e t c )
• N e e d  t o  r e v i s i t  a r c h i t e c t u r e  t o  s e e  i f  t h e s e  i s s u e s  c a n  b e  

s e g m e n t e d .



4I E E E  P 80 2. 3b a  M a y  20 0 8 I n t e r i m ,  M u n i c h ,  G e r m a n y

Revisiting the Proposed Layer Diagram for 100GbE

• “O p t i o na l ” P M A  s u b l a y e r s  a r e  no t  o p t i o na l   B U T   d e p e nd e nt  o n w h i c h  
P H Y  i s  b e i ng  b u i l t

• P M D  s e r v i c e  i nt e r f a c e s  w i l l  h a v e  l o g i c a l  d e f i ni t i o ns  ( “n” x  1 0 G ,  4 0 G  
s e r i a l ,  4 x 2 5 G ,  1 0 0 G  S e r i a l )

• N e e d  t o  e ns u r e  c o ns i s t e nc y  b e t w e e n a p p r o p r i a t e  P M A  a nd  P M D  
s e r v i c e  i nt e r f a c e  d e f i ni t i o ns  
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T he Probl em …. .  ( u sing 100GE as an ex ampl e)

• C A U I  d e f i ne d  a s  a n o p t i o na l ,  1 0 G  c h i p -c h i p  
i nt e r f a c e  
• C A U I  no t  d e f i ne d  t o  a c c o u nt  f o r  P M D  o r  M e d i a  
• F i ne  f o r  4 x 2 5 G  ( S M F )  P M D .  T h e  P M A  ( 1 0 -4 )  
i s o l a t e s  C A U I  f r o m  P M D  S e r v i c e  I nt e r f a c e .
• F o r  t h e  1 0 x 1 0 G  ( M M F )  P M D  i t  g e t s  m o r e  
c o m p l i c a t e d .  D e f i ni t i o n o f  C A U I  g e t s  b l u r r e d  
w i t h  t h e  P M D  s e r v i c e  i nt e r f a c e  a nd  M M F  
c h a nne l .

PMA (20:10)

10 L a n e  PMD

10x 10G  (MMF )

PMA (20:10)

PMA (10:4 )

4  L a n e  PMD

4 x 25 G  (S MF )

The Problem

C AU I C AU I  ? ? ? ?
Pr o b l e m  ? ?

Prop os ed  S olu t i on
PMA (20:10)

10 L a n e  PMD

10x 10G  (MMF )

• C a n s t i l l  c o nne c t  P M D  d i r e c t l y  t o  P M A  ….  i t  i s  
j u s t  t h a t  t h i s  i nt e r f a c e  i s  no t  C A U I   ! !
• T o  u s e  C A U I  w i t h  a  1 0 x 1 0 G  P M D ,  ne e d  t o  a d d  
a  P M A  ( 1 0 : 1 0 )  t o  d e c o u p l e  C A U I  f r o m  t h e  P M D  
s e r v i c e  i nt e r f a c e
• C A U I  m u s t  a l w a y s  h a v e  a  P M A  o n b o t h  e nd s  o f  
t h e  l i nk  

PMD  S e r v i c e  I / F
(N O T  C AU I ! )

PMA (20:10)

PMA (10:10)

10 L a n e  PMD

10x 10G  (MMF )

C AU I
S o l u t i o n  
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R e v is iting  B a s ic L a y e r D ia g ra m s

NEW

Notes:
1 . X L / C A U I  i s a n  op ti on a l  E l ec tr i c a l  I n ter f a c e
2 . B U T  i f  u sed  m u st b e b ou n d ed  b y  P M A  a t 

b oth  en d s.   
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PMD Service Interfaces 

• L e t ’s  s w i t c h  g e a r s  a n d  t a l k  a b o u t  t h e  
P M D  S e r v i c e  I n t e r f a c e  !

• I t  i s  n o w  s e p a r a t e   f r o m  t h e  
X L A U I  /  C A U I  d i s c u s s i o n  ( s e e  p r e v i o u s  
c h a r t s )  

• T h e r e  a r e  m u l t i p l e  P M D  s e r v i c e  
i n t e r f a c e s  ( n x 1 0 G ,  1 x 4 0 G ,  4 x 2 5 G ,  
2 x 5 0 G , 1 x 1 0 0 G )  a n d  e a c h  w i l l  h a v e  a  
l o g i c a l  d e f i n i t i o n

• F o r  n  x 1 0 G  P M D  s e r v i c e  i n t e r f a c e :  
• D e f i n e  a n  o p t i o n a l  e l e c t r i c a l  s p e c  ?
• W h e r e  s h o u l d  t h e  e l e c t r i c a l  

d e f i n i t i o n  o c c u r ?
• I n sid e  t he  I E E E ?
• O u t sid e  t he  I E E E ?

SF
I

T e s t  p o i nt s
T P 2  – T P 3  – N o r m a t i v e  ( I E E E )
T P 1  – T P 4  - ?
T P 0  – T P 5  - ?

(h o s t  c h a n n e l )

(h o s t  c h a n n e l )

H o s t  C D R  c h i p
o r

H o s t  AS I C ,  e t c
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Example
I mplemen t at i o n s
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Example 1 - A S I C  D r i v i n g  10 0 G  ( 10 x10 )  M o d u le 
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Example 2 - A S I C  D r i v i n g  1 0 0 G  ( 1 0 x1 0 )  M o d u le w /  Ext er n al C D R

LLC (Lo g i c a l  Li n k  Co n t r o l ) o r  o t h e r  M A C Cl i e n t
M A C Co n t r o l  (O p t i o n a l )

M A C – M e d i a  A c c e s s  Co n t r o l

LA N
CS M A  /  CD
LA Y E R S

H I G H E R  LA Y E R S

R E CO N CI Li A T I O N

CG M I I

P M D
M D I

P M A  (20:10)
P CS

M E D I U M

CA U I
P M A  (10:10)

LLC (Lo g i c a l  Li n k  Co n t r o l ) o r  o t h e r  M A C Cl i e n t
M A C Co n t r o l  (O p t i o n a l )

M A C – M e d i a  A c c e s s  Co n t r o l

LA N
CS M A  /  CD
LA Y E R S

H I G H E R  LA Y E R S

R E CO N CI Li A T I O N

CG M I I

P M D
M D I

P M A  (10:20)
P CS

CA U I
P M A  (10:10)

10x10 P M D  S e r v i c e  I n t e r f a c e

10x10 P M D  S e r v i c e  I n t e r f a c e

M o d u l e
M D I

M E D I U M

CA U I
CD R

M o d u l e
M D I

CA U I
CD R

A S I C
(CA U I  Co m p l i a n t )

T P 1

T P 2
T P 3

T P 4

CA U I  T P  N e a r

CA U I  T P  F a r

CA U I  T P  N e a r

CA U I  T P  F a r

A S I C
(CA U I  Co m p l i a n t )

T P 0

T P 5
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Example 3 – A S I C  D r i v i n g  C A U I  t o  1 0 0 G  ( 4 X 2 5 )  M o d u le w i t h  I n t er n al M u x

N o te:  1 st Gen Mo d ul e
( 1 0G I/ O )
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Example 4 - A S I C  D r i v i n g  C A U I  t o  1 0 0 G  ( 4 X 2 5 )  M o d u le w i t h  Ext er n al M u x

N o te:  2nd  Gen Mo d ul e
( 25 G I/ O , no n-retimed )

LLC (Lo g i c a l  Li n k  Co n t r o l ) o r  o t h e r  M A C Cl i e n t
M A C Co n t r o l  (O p t i o n a l )

M A C – M e d i a  A c c e s s  Co n t r o l

LA N
CS M A  /  CD
LA Y E R S

H I G H E R  LA Y E R S

R E CO N CI Li A T I O N

CG M I I

P M D
M D I

P M A  (20:10)
P CS

M E D I U M

CA U I

LLC (Lo g i c a l  Li n k  Co n t r o l ) o r  o t h e r  M A C Cl i e n t
M A C Co n t r o l  (O p t i o n a l )

M A C – M e d i a  A c c e s s  Co n t r o l

LA N
CS M A  /  CD
LA Y E R S

H I G H E R  LA Y E R S

R E CO N CI Li A T I O N

CG M I I

P M D
M D I

P M A  (10:20)
P CS

CA U I

4x25 P M D  S e r v i c e  I n t e r f a c e

4x25 P M D  S e r v i c e  I n t e r f a c e

A S I C
(CA U I  Co m p l i a n t )

M o d u l e
M D I

M E D I U M

CA U I

M o d u l e
M D I

CA U I

A S I C
(CA U I  Co m p l i a n t )

T P 1

T P 2
T P 3

T P 4

CA U I  T P  N e a r

CA U I  T P  F a r

CA U I  T P  N e a r

CA U I  T P  F a r

P M A  (10:4) 10:4 M U X

P M A  (4:10) 4:10 D e M u x

T P 0

T P 5



1 3I E E E  P 80 2. 3b a  M a y  20 0 8 I n t e r i m ,  M u n i c h ,  G e r m a n y

Example 5  - A S I C  D r i v i n g  C A U I  w i t h  D i f f er en t  1 0 0 G  ( 4 x2 5 )  M o d u les

N o te:  1 st Gen Mo d ul e
( 1 0G I/ O )

N o te:  2nd  Gen Mo d ul e
( 25 G I/ O , no n-retimed )

LLC (Lo g i c a l  Li n k  Co n t r o l ) o r  o t h e r  M A C Cl i e n t
M A C Co n t r o l  (O p t i o n a l )

M A C – M e d i a  A c c e s s  Co n t r o l

LA N
CS M A  /  CD
LA Y E R S

H I G H E R  LA Y E R S

R E CO N CI Li A T I O N

CG M I I

M D I

P M A  (20:10)
P CS

M E D I U M

CA U I

M D I

4x25 P M D  S e r v i c e  I n t e r f a c e

A S I C
(CA U I  Co m p l i a n t )

M D I
M E D I U M

CA U I

M D I

T P 2

CA U I  T P  N e a r

CA U I  T P  F a r
P M A  (10:4) 10:4 M U X

M o d u l e

T P 1P M D P M D

LLC (Lo g i c a l  Li n k  Co n t r o l ) o r  o t h e r  M A C Cl i e n t
M A C Co n t r o l  (O p t i o n a l )

M A C – M e d i a  A c c e s s  Co n t r o l

LA N
CS M A  /  CD
LA Y E R S

H I G H E R  LA Y E R S

R E CO N CI Li A T I O N

CG M I I

P M D

P M A  (10:20)
P CS

CA U I

4x25 P M D  S e r v i c e  I n t e r f a c e
M o d u l e

CA U I

A S I C
(CA U I  Co m p l i a n t )

T P 3

T P 4

CA U I  T P  N e a r

CA U I  T P  F a r

P M A  (4:10) 4:10 D e M u x

T P 0

T P 5
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Example 6  – 2 5 G  A U I  B as ed  M o d u les  W i t h  I n t er n al C D R

N o te:  2nd  Gen Mo d ul e
( 25 G I/ O , retimed )

LLC (Lo g i c a l  Li n k  Co n t r o l ) o r  o t h e r  M A C Cl i e n t
M A C Co n t r o l  (O p t i o n a l )

M A C – M e d i a  A c c e s s  Co n t r o l

LA N
CS M A  /  CD
LA Y E R S

H I G H E R  LA Y E R S

R E CO N CI Li A T I O N

CG M I I

P M D
M D I

P M A  (20:10)
P CS

M E D I U M

LLC (Lo g i c a l  Li n k  Co n t r o l ) o r  o t h e r  M A C Cl i e n t
M A C Co n t r o l  (O p t i o n a l )

M A C – M e d i a  A c c e s s  Co n t r o l

LA N
CS M A  /  CD
LA Y E R S

H I G H E R  LA Y E R S

R E CO N CI Li A T I O N

CG M I I

P M D
M D I

P M A  (10:20)
P CS

A S I C
(25G A U I   c o m p l i a n t )

M D I
M E D I U M

P M D
M D I

T P 1

T P 2
T P 3

T P 4

P M A  (4:10)

P M A  (10:4)

P M A  (4:4)
25G A U I

P M A  (4:4)
25G A U I

P M D

CD R

25G A U I

CD R

A S I C 
(25G A U I  c o m p l i a n t )

25G A U I  T P  N e a r

25G A U I  T P  F a r

25G A U I  T P  N e a r

25G A U I  T P  F a r
25G A U I

T P 0

T P 5

M o d u l e

M o d u l e

4x25 P M D  S e r v i c e  I n t e r f a c e

4x25 P M D  S e r v i c e  I n t e r f a c e
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Example 7  - A S I C  D r i v i n g  4 x25 G  t o  4 x25  M o d u le
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Example 8  - A S I C  D r i v i n g  4 x1 0 G  t o  C u  C ab le A s s emb ly
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S um m a ry

• W h a t  d o e s  t h i s  p r e s e n t a t i o n  d o  ?  
• R e cog n iz e s t he  f act  t hat  w e  are  sp e cif yin g  an  archit e ct u re , an d  t hat  t he re  w ill b e  

m an y d if f e re n t  im p le m e n t at ion s
• P rop ose s a com m on  f ram e  w ork  w hich d e cou p le s X L A U I / CA U I  f rom  t he P M D  

se rv ice  in t e rf ace
• P rop ose s a se t  of  n on -am b ig u ou s t e st  p oin t s f or b ot h X L A U I / CA U I  an d  t he  P M D  

se rv ice  in t e rf ace , t hat  are  com m on  across all im p le m e n t at ion s
• W h a t  d o e s  t h i s  p r e s e n t a t i o n  n o t  d o  ?

• P rop ose  e le ct rical sp e cs f or e it he r X L A U I / CA U I  or t he  n x 1 0 G P M D  se rv ice  
in t e rf ace

• P rop ose  w he re  t he  d e f in it ion  of  t he  e le ct rical sp e cs f or t he  n x 1 0 G P M D  se rv ice  
e le ct rical in t e rf ace  shou ld  b e  d on e  ( i. e .  in sid e  or ou t sid e  of  8 0 2 . 3 b a)

• D iscu ss w he t he r com m on  e le ct rical sp e cs cou ld  b e  u se d  f or t o cov e r b ot h 
X L A U I / CA U I  an d  n x 1 0 G P M D  se rv ice  in t e rf ace
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