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Goal of This Presentation

§ To share informat ion wi th HSSG about major  des ign 

issues with implement ing a Ser ia l  PMD, and 

observat ions on technology feasib i l i ty.

§ To ident i fy  obstac les and make recommendat ions i f  

appropr iate.

§ To provide an implementat ion perspect ive on Ser ia l  

P M D .
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The Big Picture

§ We are very optimistic about the performance and 

cost-effect iveness of ser ial  PMD implementat ions.

§ There are no show-stopper obstacles, but there 

are several design issues and decis ion points.
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Some Design Issues

§ Link model ing

§ SerDes width

§ Coding for transmiss ion

§ H A RI interface
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Link Modeling

With 802.3z as a start ing point, we should explore 

ref inements in the l ink model and parameter inputs:

§ Laser Relat ive Intens i ty Noise 

§ Jitter, VCO and 1/ f   No ise

§ Method of est imating ISI Penalty

§ Mode Part i t ion Factor 
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Link Modeling – RIN, Reflections

§ RIN: need lower va lues,  for  example,  less than –130 
dB/Hz fo r  DFB.

§ Improved laser opt ical  isolat ion may be required to 
achieve lower RIN i f  receiver return loss remains at 
12 dB as in 802.3z.

§ Must determine the lowest cost  t rade-off between 
improved laser  iso lat ion and increased rece iver  
return loss.

§ Laser RIN test condit ion must represent worst-case  
l ink return loss.
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Jitter, VCO and 1/f  Noise

§ VCO phase noise causes j i t ter and affects sensi t iv i ty.

§ VCO des i gn  may  be  code-dependent .

§ A Ser ia l  PMD wi l l  inc lude a deser ia l i zer. The 1/f noise 

of VCO can translate to j i t ter.  Cost-per formance 

tradeoff.



IEEE 802.3ae
Higher Speed
Study Group Rev. G        Slide 8 January 18,  2000SSIG Serial Special Interest Group.

Link Modeling Methods

§ Accurate est imate of ISI Penalty is crucia l

§ One alternat ive to the 802.3z l ink model method is to 

combine s imulat ions and analyt ic  computat ions

§ Should be based on signal waveform as i t  may improve ISI 

Penalty est imate

§ Can take into account laser and receiver non-l inearit ies

§ Can take advantage of better receiver description, i .e. 

Receiver f i lter order
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Link Modeling – MPN

§ To accurately predict Mode Part i t ion Noise Penalty, k 

factor should be determined accurately.

§ This factor for 850 nm V C S E L s has been adopted 

f rom data on 1310 nm FP lasers .

§ Need to establ ish a more accurate value of  k  us ing 

exper imenta l  data and analys is  for  both FP and 

V C S E L  l a s e r s .

§ Need to examine a l ternate MPN model  by S.  J .  

Wang.



IEEE 802.3ae
Higher Speed
Study Group Rev. G        Slide 10 January 18,  2000SSIG Serial Special Interest Group.

SerDes Width
For  G a A s or SiGe implementations, a width of  4, 8 or 

16 has c lear benef i ts.

§ At h igh speeds,  power consumpt ion is  strongly 
inf luenced by architecture.

§ Three bas ic  archi tectures for  SerDes are – shift 
register,  phased c lock and binary tree.

§ Binary t ree has advantages at  10G, but requires 
SerDes width to be 2^N: 4, 8 or 16. 

§ Width of 10 can be achieved with a two-block des ign, 
with 8:10 or 16:10 converter feasible in CMOS.  [3 ]
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Serial PMD Functional Blocks
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Coding for Transmission

§ Codes  w i th  8B10B,  sc ramb led  encod ing  and 64B66B - all 

have dist inct advantages. Therefore, at this stage, i t  is 

necessary to  keep opt ions open.

§ Some codes need large div isors in c lock mult ip l ier units.  

The PLL implementat ion complex i ty  has  been d iscussed 

on the 64B66B ref lector.  No major obstac les are foreseen. 

(Zero overhead codes do not have th is  problem).
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HARI Interface

§ It is necessary to bui ld ear ly prototypes of HARI 

interface chips and learn about technology 

feasibi l i ty. Lack of consensus on str iping is 

inconsistent with establ ishing a sense of direct ion. 
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Further work
§ Prove concepts wi th exper iments.

§ Spec i fy  reduced RIN.

§ Quantify j itter and any 1/f noise effects.

§ Def ine power spectra l  dens i ty and base l ine wander 
data for  proposed cod ing schemes.

§ Determine correct  k for  FP lasers and V C S E L s.

§ Explore i f  more accurate methods of est imating ISI 
penal ty are needed.

§ Achieve consensus on st r ip ing.



IEEE 802.3ae
Higher Speed
Study Group Rev. G        Slide 15 January 18,  2000SSIG Serial Special Interest Group.

References

1. Chapte r  38 ,  IEEE 802 .3z

2. Hakk i et al . ,  “Dispersion and Noise of 1.3-um 

Mult imode Lasers in Microwave Dig i ta l  Systems”,  

Journal of L ightwave Technology, Vol .7,  No.5,  May 

’89, pg. 804

3. M. Fuka ish i et al., “A 4.25- G b/ s  CMOS  F i be r  

Channe l  Transce iver  w i th  Asynchronous Tree-type 

Demul t ip lexer and Frequency Convers ion 

Archi tecture”,  IEEE Journal  of  Sol id- State Circuits, 

Vol.  33, No. 12, Dec. 98


