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135. z Protocol im nplementation conformance statement (PICS) proforma 人 for 

1OOGBASE.P® 

135.7. Introduction 

The supplier a? a protosel knplementation thar is claimed ta oanfieem to Chawe 138, Physical Median 
Atiachnient (PMA) sublayer, type SOGRASE-® and QUGRASE-F shall complete the following pratacel 

inplormentation conformance statement (PICS) proforma, 
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436.7.7 Encoding 
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136. Physical Medium Dependent (PMD) sublayer and baseband medium, 
type 50GBASE-CR, 100GBASE-CR2, and 200GBASE-CR4 

4136.1 Overview 

This clause specifies the SUG BASE-CR PME. die HOG 
the baschand medium, The specifications for the fires PY 

associated parameters and the MIR, 

BASE-CR? PMD, the SOQ RASE.CRA PMD. and 
Ds are similar, except for the manmiher of lines and    

There are dhres assaciated annexes, Annex IS6A provides infonmation at peramictors with test palais that 

may mot be testable in an. tplemented system. Annex [3465 specNies test Sxtares. Annex 136! describes 

S05 BASE-CR, [QOGBASE-CR?. and 200GBASE-CR4 host ard cable assembly form factors, 

Wher forming a complete Physical Layer, a PME shall be connected ag Hustrated in Figuce 136<1, fo ihe 

appropriate subhuvers (ge specified in Table 196-1, Teble 186-2, and Tsble 136-3), io the medion dirough 

ihe appropriate MDE and to the manapenient fincuens that ate aptonally aceessitie through the 
mansgementimerlice defined in Clause 44, or equivalent. 

  

Table 136-1-—-Physical Layer clauses associated with the SOGBASE-CR PMD 

  

  

  

  

    
  

  

  

  

  

  

  

  

        

Associated slause | SGBASE-CR 

RS Reanired 

132 Ophonal 

区 PCSirsorRaAsER = Reqnited — 

1a4~—RS-FEC Required 

YSSAPMAfrSOOBASER Required 
SSBB AUBS C2e Siptional 

LASD- SAUL Cac Optional 

PSSP—SQG ADE C2 Optional 

73d Newotialion REG 

ER Ophonal 
     

His a0 oppodel interkice, ‘Hoaever, 这 the SOGME 25 Fe implemented, a opalenne 
ine implementation must behave funotionalby as thouel fe RS ata SOG MEP were preset. 
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Table 136-2-—Physical Layer clauses associated with the T00GBASE-CR2 PMD 

  

Aasacinted chaise PEGBASE-CR? 
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80--COMIPF cational 
  

S-PCS fy POUGBASE-R: Required 
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Opficnal 
    站 ES 
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« Sptional 
  

    
74—Auto- Negofiation   Reqdired 
    7N-Enengy Efficient Ethereal Optional     

“The COME) is. an aptional imferface. However, the COME i nat miplerented, a conforming 
_ tape WOH Hat DO finnctionally as dhomeh the EX ga COMME were present. 

'PMA far LQUGRASE-R is required when vither CAURIO ar Cat} bs used. 

Fable 136-3—Physical Layer clauses associated with the 200GBASE-CR4¢ PMD 
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ipt 
  

Optional 
  

Required 
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eet. 
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hE RA and DOGG MIE were pres. 

For’ the “ BRAS EE, 7K and Weld ne ew PENS, i order t te Sappont the eae franke e oss mage we 

  

acd arent PMA are 5 required ta in » detec bite from ¢ a compliant igput siznal ; ata BER ie “that an 2 A * ie 4 
assuming sifors are suffiniontly uncorrelaind: This BER allocation snables a frame joss. rathy dower than 

» efter processing by ihe RA-FEC (Chimnse 134 or-Clanse. 31) and the PCS (Clanse. 133 or Clause 83) 4f 

there are nédligible arars dacte other slactrical interfaces (GOGAD Tn or TODGAUE) If the PMD and 
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PMA- create orrors that are not nuficiently aneorrelated, the BER is required to. be lower a5 appropriate 
maintain a fame loss.ndio lower than 10° °°, 

   

} af less than 
Aare required 

arors ars sufficiently 

Foribe JN0GBASE-CR4 FHY, in order to sapport the required frame loss ratio ise : 

6.2 10) for 6d-octet frarnes with minimum inierpacket gays, the PMD and the adjacent PM 
to detect bis from 站 ee puts Signal sia BER lower than 2.4.8 107? aeauming     

  

bes 

  

    

  

OH los @ frame loss ratio lower than 9.2 x 10°) aller processing by the 
PUSS i. yi 过 dare, are neg! caligible errors dus to other clectrical pterfaces COOL ihe PMD 

and PMA create crrarsihat are not sufficiently uncgrelaicd, the BER is required: ta be lower.as appropriate 
这 RS fame. loss ratio lower than 9.2 « Hy" 

A comiplion] ingit-sigoal iS a transmitter. output af a compliant PHY that hes passed through. compliant 

sable assernhly. 

   SGGBASE-CR, LOGGBASE-CR2 and 200GBASE-CRS PHYS with the optional Bnercy-Efficiont Edhemet 
(ERE) fast wake capability may enter the Low Power idle (LPT) mode to conserve energy during periods of 

low lik atilization (sep Clause 78). The deep sleep made of EEE is not supported. 

Fivore 136~1 shows the relationship of the SGGRASE40R, HONIBASE-CR2: ard 2OOGBASEACRE PMD 
sublayers and MDiIs to the IROTEC Open System Interconection (OS) rmlersnce model. 

436.2 Canventions 

(Jause }36. deseribes three PMPs, SOS ASE-CR, TOUGBRASE-CB2 and 2Q0GRHASE-CRa PMR, which 

have one, twa, and four Innes, respectively. Por efficient dascripions, the ponwueter a is used 16 describe the 
ET of lanes ina specific PMD. Acconlingty, n=) for SOGBARE-CRy n= 23 Jor LOOGBASE-CR2. and 

a4 for SQUGBASE-CR4. 

The pargieter fused as atiiadex. or a enfin te identify s specific lane ard takes the values 0.40% — 1 

Waibin this clause, the unqualified term “FMD refers to aay af SOGBASE-CR PMD, HOGBASE-CRS 
PMD, of SQOGRASE-CR4 PMD. 

136.3 PMD service interfaces 

This subcigusr specifies the serdicas peavided’ bey the SOGBASE-OR, TQ0GBASE-CR2 - and 
200GBASE-CR4 PMDs. The service Huertices far these PMDs are described uyan abstract manner snd do 

tathaply avy particalar pmplemeriation. The PMD service interface supports the exchange of encoded daia 
berween the FIM A entity that resides fast above the PMD, and the PMD entity. The PMP iransiaies the 

ancoded data ty anid from signals suitable for the specified nicdiunt. 

    

The SOGBASE-CR PMD serving uverface is an instance of tho inter-sablayer serviog interface defined In 
LS} 3 awith a single symbol stream (n= 14. 

The QOGBASE-CR? PMD service miteriuce is an instance of the initer-a: 了 iay ay service EECS defined in 

, with the oxoeptian that there are twa parallel synabel streams (sh 

  

    

The 2DOGBASE-CR4 PMD service interface ig an instances of the mnter-sublayer service interface defined i 
tis, with four paraiiel symbal streams tn = 4), 
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REFERENCE 

MODEL, ETHERNET 
LAYERS LAYERS 

HEGHER LAYERS 

4 LLCO DR OTHER MAC GUENT 
# natin - -~ 一 一 一 一 

i MAC CONTROL (OPTIONAL) 

oe ; MAC 

APPLICATION fey | RECONCILIATION | 

PRESENTATION i i SENGMIT CGY SOG Mes 

i ; I fy 
ore i ROGRASE POS TORGRASE-R POS 
SESSION Py 2hODBAGE-F FCS 

~ RSFEC RS-FEC 
TRANSPORT | / 5 acne -一 E 

> PHY 

NETWORK 

DATA LINK j 

PHYSICAL : 

MEDIUM 会 MEDIUM < 
人 he ~ oa 

ao 六 

5 {QOGSASE-CR2Z S50GBASE-CRS 

SGM = 200 Go's MEDIA INDEPENDENT INTERFACE MAC = MECHA ACCESS CONTROL 

SOOM = 50 his MEDIA INGEPENDENT INTERFACE POS = PHYSICAL CORING SUBLAVER 

AN = AUTOANEGOTANON PHY = PHYSICAL LAVER DEWICE 

COM= 100 Gh/e MEDIA INDEPENDENT INTERFACE SMA = PHYSICAL MECHIM ATTACHMENT 

Lit = LOGICAL LINK CONTROL PMI = PHYSICAL MEDIUM DEPENBENT 

MAC = MEDIA ACCESS CONTROL RS-FEC = REED-SGLGQMON FORWARD ERROR 

MDI = MEDIUM DEPENDENT INTERFACE CORRECTION 

Figure 136-1-—-SOGBASE-CR, 100GBASE-CR2, and 200GBASE-CR4 relationship to 

the ISOMEC Open Systems interconnection (CS reference model-and the 

The service interface primilives are sammarized as follows 

PMDAS UNITDATA, j request 
PMEXIS UNIPDATA dindication 
PMIDUS  SRONAL pidication 

    

The SOG BASE-SR PMD has a single symbol stream, henoe ¢= 0. 

The OUGRASE-SR2 PMD has two paralial eyinbol swreams, hence d= Ota, 

The 200GBASE-SR4 PMD has four paralle! symibal streanis, henes f= Oto 3. 

in the Wwansimnit direction, the PMA continugusly sends 2 alroamig af PAM4 synibals to the PMID. one per 

us lane. using the PMDXIS UNITDATA ~request primitive, ata nominal slanaling rate of 26.0525 GBd. Tha 

PMD convorts.these streams of symbols inte approgriste signals on the MDI. 
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In. the receive direction, the PMD contitacusly semis a streams of PAMA synbols io the PMA, 
corresponding to the  signale received from the MDI one per jane, using the 
PMDUS UINITDAT A, i indication primitive, ai a nominal sivnaling rate of 26-6425. GBd. 

    

The SIGNAL OK parameter af the PMIDUS SIGNAL imllowion pronitive conresponds to the Sartable 
Global. PMD siewal detect as defined in 136.4.4. When Global PMD signal 

shall be the value OR. When Global PMD: sional detect ie zero, AL 4 
the. value FALL. When SIGNAL OR, is FAT. ihe jb UNTTDATA. Sn paran peter is 

yndefined. 

    

   

136.4 PCS requirements for Auto-Negotiation (AN) service interface 

The POSs associated with the S@OBASE-CR, IOGGBASE-CR? and 200GBASE-CR4 PMD are required fa 

support the AN service interface primitive AN LINK indication defined in 73.8. (See D534, 22.6, and 
[19.63 

  

    

SOGBASE-CR, HUOGBASE-CR2 and 2D0GBASEWCR-4 PHYS may be oxiended using chip-to-chip (CEC) 
SOG ALTHYLAUBZ TROOADPOSC AUER, and 200GATU-n reepectively, ag physical inelindations af the 
inter-anblayer serving interface beaween’ devices. Ef such extension is. used, then. the 

AN LINK Gink status) indication. is relayed from the devics with the PCS aublayerto the device with the 
AN ‘sublayer by micane atthe discretion of te implomenter. As cxainiples, de implementer may eniploy use 
ofpervasive management or cmpley a dedicated electrical signal te relay the state of Nak status ue madicated 

by the PCS sablaver.on ane device ta the AN soblayer on. the otherdevice. 

136.5 Delay constraints 

The sam of the transmit and the receive delays al one end of the link contributed by the PMD and AN 
including the medium in one direction shall be nc amore than the maximum delays listed in Table 136-4. Tels 

Reamamed that ihe one-way delay through the medhun is po more than 2 RS 

    

Table 136~-4-—Delay constraints 

  

  

    
  

    

Pun : on pie 本 Nana 
ee ~ 一 一 

JOWWASELRE 4096 g 40.96 

IOIGBASKLCES | a9 ee 40,96           

“Ons Dit Rime is cqual to 28 ps for SORR) SEER, Hips for TOQGBASE-CRO, and S ps for QQQGBASE-CR. (See 
for the definition of bit 

on PAUSE - PANN is eal we 40: Sons der SDOBASE-CR. 5.32 ne tar TQOGHASE-CRI. and 2.o6@ne for 
LUGE SBASEC Rea (See SS 2 for the definition af yauise. quanta} 

    EN 

Deseriptions of overall gvstem delay covstrainis cap De found in 131.4 for SOGQBASE-CR, in Su4. for 

LUOGBASE-CR2. and in 116.4 dor 200GBASE-CRA. 
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436.5 Skew constraints 

The Skew (relative delay} beaveen the PCS or FEC danes must be kept wwhtlin dimnite so thal the Information 
onthe PCS or FEC lanes can be reassembled by the POS or FEC. The Skew Variation aiust also be limiled to 

ensore that a given PITS or FEC dane always raverges the same physical line, 

  

436.6.1 Skew Constraints for SOGBASE-CR 

Skew and Skew Variation are defined ip 191.3 aad specified at the paints SPO tn SPT shown. in Figure 141+ 
3 

if the PMD service interface is physically instaniated so. thal ihe Skew at SP2 can be measured, then. the 

Skew at SP2 as Hntited i 40m as defined by 135.5.4.5. Since the signal at the PMD service interface 
represents a serial bit stream, there 1s no Show Variation aithis point. 

The Show at SP3 Ghe transmitter MD) shall be tess than 34 ns. Since the signal at dhe MDE represents @ 

serial bit-stream, there is ao Skow- Varlatinn ab this point, 

The Show at S24 (he rerciver MDD shall be tess than 134 og: Sinton ie signal atthe MDT represents a serial 
bit stream, there i no Skew Variation at this pont. 

ithe PMD sersice interface Is physically instantiated so that the Skew. at SPS can be measured, then. the 

Shew at SPS shall be less than 145 ng. Sines the signal at the PMD serving interface represents @ serial DH 
Se there is no Skow Varndtion at this point, 

  

Por more hifonnalion. on Skew and Show Variation, see i314. The measurements of Skew and Skew 

Venation are defined in 82.7.2. 

  

436.6.2 Skew Constraints for (SOGBASE-CR2 and 200GBASE-CR4 

  

Skew. and Skew V; 
Fienre S-8 and f 

  

nation are defined i.80,3 ans .t and specified at the points SPL ice SP& shawn ta 

  

ifthe PMD service Interface is physically instantiated ao that the Skew at SPI can be measured, thes the 

Skew at SP2 is limited to 43 as and the Skew Varlation at SP2as linited fo 40 ps, 

The Skew af SP3 (ihe transmitter MDT) shall be Jess than S4 ns andthe Show Variahon at SP3 shall be less 
than 600 ps. 

   

The Skew at SPa (ihe soceiver MDD shall he fess ie ES aad she Akew Variation 过 SR Sa be Jess 

than 34 as. 

Hf the PMD service interface is physigally instantiated so chat the Skew at APS Ca be measured, thon the 
Skew at SPS shall be less Gran 144 ne and the Show Variation at SPA shall be less dan 3.4 ns, 

   

Por more biformation on Skow and Skew Variation saa 804 and Liss, 

136.7 PMD MDIO function mapping 

The optional MEO: capability described ‘n-(iause 43 defines:several registers that provide control and 

status information far and about fhe PMD IP MDIC is implemented. if shall map MBIO eol bits tc PMD 

Copyright @ 2017 IRES, All rights reserved. 
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showit in Tate 1] 26-4, and MINO SR ES ie PME statis varlatles as. shoot 这 

Table 136-5—MDIO/PMD control variable mapping 

  

PMAUPMD register name 
| Rogisteayblt 

dumber 
PAID contvel varishle 

  

PMASIPMD control t PMID reset 
  

Global PMD t transmit disable PMD transnnl disable Global PMD iransmil. disable le: 
  

sable 3 wo 

  

PREY fransadit d ae 0 ant isabis 

   

    

   RE 

  

  

  

  

  

  

  

ED transit dicdhix 2 PMD SSE 

PMD transmit disable 1° PMID ininsmit disable Ba PMD anal disable 

PMD transmit disable p PMD tranumail disable Pod PMD: trassini: disable: 2 

| Restart eng 六 4. PMED contrad 了 和 patreniant: tenn 

| Peimng cnable -R PMD control tT Jaa tir iraining cuabls 
  

Pobnomial identifier 3° BMD training pattern lane 3 二 
  

attend Lara? 3 
     

PMD trainme pation lane 9 

  

identifier 2 
  

  

PAUD traning } pattern fe wee seed 2 

  

  

# tolynomial identifier 1° PM—D inaning pattern lane i 

    

ddentifier i 
  

Sead 1* FMD training pation kane | LIAS hia) and} 
  

I Poboncotial identifier O PMD teins patient dare 3 Lis 
  

PMD trauntie pattem lane 3S | PdasGion 
  

} iniifed condition request 3° PME) training LP control fane 3 
  

    sefficis ant select <a 2 PAID gaind 3 : i: Pooninal f fine 3     
  

  

Coefficient request 4° 

  

PMD traimag LE contrad } anes 
  

} indisl condition rem 2 PMD) taming EP control anc 2 

  

  

Coefficient sekeet 2 PMD ialning EP contral ime 2 
  

Coalficie nt request = PME tratting LP cotta dane 2) 1) coed req (lane: 2) 
  

  

bmtial condition ssqucst i PME framing LP cannot linet inna dane £ 
  

Coeficiend sleet 二 PMD training LP control dane >) £1) ooefeel- dane 13 
  

  

¢ ‘efficient request 1° 

  

FT) traming 所 contre lane | 

  

eook pag Care 1D 
  

} Snatisl condition RE 0 PMD truining 1P canirel lame PAPER TS 认 Gane 1h 
  

E CoedBchent aabect th he 
PMD trating LP contral lane 0 | LRA coe? sel Hane} 
  

Cashficwst es equest O        PMD teak a. P cout famed   LEG bo     cont eq Ione: 8) 
  

         lable only in 206K 
e Avs aiisble ony é 4. HIGBARELC 

Pou 

ORE 
RQ dnd 2OUKGBASE-CRE 
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Table 136-6—MDICVPMD status variable mapping 

  

MIO status variable PMAJPMD register name 
"Reginter’hie 

number 
PMID states variable 

  

Fapkt BMACPMIN shatus § PMD fant 
  

“Transrait fruit PMD came 
  

Reeeive fault 

  

    
o Thali 

  

Global PMUG reoelvecsignad detect PMD receive signal detec: Global PMO senal detect 
  

  

      ive signal detect 3 to 
PAED receive signal detect 2° 
PAID rece 

  

  

   
PMP sooeive sirnal detect PMID sonal deivet 3 ta 

PMID signal dewet 2 
    

  

PMD roosts signal deatat Pp           PSD, oneal chistes      

‘PMD recebee signal detect 0     

  

  

Hevely ox alatue 3 

  

  

  

FE ‘rae tuck 3 

  

BASE-R PMD stems 

  

local fame. jock. 3 
  

Start-inn profacol stains 3* BASE-R PMD states SEE 3 
  

TREE failare 3° BABE-R. PMD aahis training edare 3 
  

  

Receiver statis 2° | BASE-R PMI stata ry inined 2 
  

Frune idck 2 BASE-R PMY states heed treme lock 2 
  

    HH protocal inte   

  

BE RPS AD 8 

  

framing 之 
  

  

       

dg faethe 2 ISASE-R PMID status tiiding: ‘failure, 2 
  

Bovelversintus 1? 

  

ER PMD status rx framed 3} 
  

  

Frat: look 1* 

  

BASE-R FMD states 

  

focal Hane: fock: } 
  

Startup protocol stats 1° BASE-R PMD states irining | 
  

‘Train failare 1° PASE PMD alas trams Tdare_ | 
  

Reasivér status 0 RASE-R PMD siates DR 0 
  

Prame dock 0 BASE PMN status toca] freme_ lock 0 
  

Statt-ep protoced sigtas 9 BASP-R FMD states 二 
  

“training fiche 0 BASE-B PMD sistas teiting failure 8 
  

Bécebver ready 3* | PMD taming LP sista dane 3 Leads 
  

Modulation and preceding s 

  

PARES SG 
  

    

  

initial ‘condition status 3      v
e
t
 

  

Creflictont statis Ss 

  

' 4. 279-8 
erat 

  

  

Ree! iver ready PM hh raining UP status dart 2 “Lens remote une ready dane. dQ 
  

Modilation and precoding stufuc 2° PMD draining EP status dane 2 RAQE2 EEG ipcmade Chine 2} 
  

er Bemme took 2 

  

PMN trading LP stats lane 2 F228 
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Table 138-4-—-MDIG/PMD status variable mapping (contnugd! 

  

MIDIO status variskle PMACPMRB register name 
Register/bit 

入 相让 和 er 
PAID states variable 

  

Coufligied Matus 24 PMID iranian LP sintus bm 3 enef sts Hane 2) 
  

Rensiver ready 1” 

  

L PME aston LE status dane } =     rensole oy ready Came 2) 
  

  

Modulation and precoding atatus 1° PM 1 training LP siatas lane } tp pide ¢ ane d} 

  

  

Receiver frame lock 证 PMD training LP status lane t } {225 S reniote if deck dane 13 
  

  

indiad covdition dans 1° PMPs tenaing LP stalus lane Po) (28 4 Sis Gane 1} 

Coefficient states 1° | PMD baining LP setae dane | | 1 1221 2:0 ager sis Gane P 
  

Reedivir ready 0 PMD wainnig LE status lane 0 te
e 了 veninle re ready (iatie 0) 

  

Masdlubition and preceding statey 0 | PMP) traaing LP stains lane 0 PIBR TPG. ip mode Gane 0} 
  

  

Revere fame lock 6 PMID trainin LP sistas ned) | 112809 reminte tf dock Gane 0} 

Iniiial cotudition tahis 6 PME treinme LP status lane 6) 1 TEER iG Sis Cancd) 
      | PMDDraining LP status lane 六   E2B.20 ~~

 

coud ste thane Q)       

   

    

   

  

& “Available only i “ane H2 and 2OOGRASE-CRA 

136.8 PMD functional specifications 

136.8.7 Link black diagram 

me direction of a SQGBASE-CR JUGGBASE-CR?, or 2OUOBASR-CR4 ok is. shown in Figure 136-2, 

Noite: that the source inne (SL) signals SL<po and SLo<n> are the posilive and nemstive. aides. af the 
wansnuitter’s differential simnal pair on lane. j and the destination 

the positive and negative sides of the receiver's diierential signal pair on dane 4 

  
lane ib)   LES ipnals 

  

人 DL <p 

For pirposes ab syaiem.- conformance, the PMD sublayeris standardized af the test points described In thi 
sabcliuse:. 

The tee 人 

The clecttical reecive signal 这 defined at TPS. Unioss apectfied otherwise, all receiver PASSES and 

tegis defined in 156.94 ave performed at TPS wilizing: the { 

A thaisd connector pair has been dnchided in- both the tmmsmiter and receiver specifications defined in 

G4. The recommended maximum insertion loss from TPO to TP2 or TPS to TPS including 
SA, Antex [364 provides Information on parameters associated with test 

16.9.3 and 136 

the ist fixture is provided in‘ 

tringl ER 人 signal is defined ar TP2. Uniess spe 
and teste defined iy 16.9.3 are made at TP? williving the te 

  

  

  

points TPO and TRS dat may nor be testable in an implemented system, 

The chanel (see 134 

transmitter and p 

Gopyight © 2017 HEE. All rights reserved: 

a, all inanisnitier measnrements 
st “foxture see si 这 136 下 

estdictare specified in PAGEL 

&9)is defined betwcen the pansmitter (TPA) and receiver CTPA} blocks to include the 

eceiver differential comrolled inpadarice printed circuit board Insertion loss and the sable 
assembly meertion fossa, as dlustrated in Fimure [36-2 All cable assembly messiremenis grec be made 

between TPL aad TR4 ag illustrated in Figure 126-2. The cable asserably toast fixture of 1303, 
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PMISES UNITDATA [request 

Figure 136-2—S0GBASE-CR, 100GBASE-CR2 or 200GBASE-CR¢ link 
ione direction is ustrated) 

PMOIS UNITBATA, iindication 
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PMD PMO 
service gervice 
interface MOE foe interface | Er | MO fea) i 

SOSSASE-GR! T= — : Png 

! an ae ! BONGBASE-ORM: 4x 
H ; LH . i 

Signal sp> 有 了 BESRr | 
i rho y 

Po) Bas Signgien> a yp of | Best emp | 
tes veri. 了 i \ Tete fad 

ape, Tense Bignat shied f io ii ane 
CR pb - See RR ee Se r oe ere eee 7 3 hoc TP ration i 

有 ES Png 

| eS ee oe Lee 
ae oe 

| | < 一 | RCR 1 
| ‘Ghanpet ， | 
H t a I 

| | 
PR 人 sb SSserby he PMD = _ 如 

i ! i 

enivalent, is required for meusuthig the cable assembly Specifications in L3G at TFL aad TR, Pwe 

mated connector pairs and the cable sesembly test fixture have been inchided tn the cable as 

specifications defined in (36.10. Transmitter and receiver differential contraiied impedance primed circuit 
sembly 

board insert losses defined between TPO and the MD and -bebveen the MOF and TPS, respectively, ar 

provided intormatively EN 二 

Table 136~7 desertbes the defined test points dustrated in Figure 186-2 

Table 136~-7-—Test points 

  

Test polats | Description 
  

SPOR TPS | Thea 

ch 

hantiel including the transmatier and receiver difien 
board hwerlion loss and the cable aecnbly 

     

      

  

  

   

    

Pio TP4 | Aut cable 
Prue BS the eat ably 
TBASRTING £ ; ebhes   

  

   
     

  

        Ce PRAY has heen. iach “e an froth Bre SHE dw 

  

THER 7 Aamaied oon Shyer spec 

  

TPS oe eat Hixhire is pronaded 

  

2 : stions dehiasd 

P30 TPS fan 156.93 and 136.94) The recommended SR insertion loss from TPO ay TPS of free FES we 

  

TRE ae ge o, all ransniiiter measntenicals ER £56.93 are made at TP? utilizing 

  

TP: Tap
s. 

360 LE:     
  

measurements and fests defiged fn 196.9.4 ave made at TPS     
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436.8.2 PMD transmit function 

The PME: transmit Ainction has two aperating mades, DATA and TRAINING. The operating made is 
contzolled by the PMD control state disgram (Figure SG 人 

When operate in DATA moxie, the PMD manent finction shall convert the syinbol stream requested by 

the PMID service interface dhessage PMDINIS UNTTOATA jxecmect(tx Se of cach lane mite aa 

electrical signal, and. defiver the clectrical signals to the MDI secording te the iraasmit clectrical 

specifications in 136.5.3. The highest differential auiput voltage (SL, <p> minus SL, <n} shall correspond ic 
ix symbol = three and the lowest differential outyut voltae shall cant spond i In syinbol = xere, 

      

  

  

When operating in TRAINING mode the PMD transmit function shall convert the symbol stream: generated 

by ihe PMD control funetion of each lane inte an electrical signal, and deliver the electrical signals t the 
MDI, according: # fs the RD clectrical specifications in 130.03. The hinhest difforential aupat voliaee 

shall. correspond te the synibal 3 and. the lowest diffsrengial auiput voltage shall 
correspond t 让 the § ayn bod G, 

    

436.8.3 PMD receive function 

The PMD receive fimetion shall convert the electrical sienal from each of the lames on the MDT into a 
symbol ostream for delivery. wo fhe PME service interface. using ihe messages 
PMDINIS LINITDATA. fandicationirs symbol). The highest dierential Input voltage (OL,“p> minus 

Blears “shall correspond ic. rx_syntbol = thres and the lawest differendal input vollage shall carrespend to 

rs symbol = vero. 

    

436.8.4 PMD global signal detect function 

For the SOGBASE-CR PMD, the warlable Global. PMID signal select is set to PMID stenal detect 0 Gee 

ES6.38.5}, For the MGOBASE-CR2 and 200GBASE-CR4 PMDs, the variable Global PR sipnal detect is 
sel inihe logios| AND of the values af PMB signal detect 7 from each of the PMD lanes. 

       

436.3.5 PMD jane-by-lane signal detect function 

The PMD lane-by-lane signal detect fimction is used by the PMD to indicaie the successial completion of 
the Start-up protacel by the PMD contre! fusotinn Gee 136.811), PMD sional deteot_¢ shall be set to zero 
when signal detect on ime fis sel to filse, and to one when. signal detect on lane dis gel io dhe. The 

signal detect variables are set independently on cack: lane by the PMD corral state diagram (Figure 136-7), 

If training is disabled by the naanagemiont variable nar trailing onabie (see 136.7), PMD signal detect. f 

shall be set-to. one forall ianes. 

When the MDIO is unplemented, tis fimction maps the variables to registers and bis as defined In 126.7, 

136.8.6 PMD global transmit disable function (optional) 

The PMD global ransnidt disable fimetion is optional. When implemented, 1 allows the mansmiiters an all 
lanes: be disabled with a single variable. 

When Global PME transmit disable variable ig set it ome, this Binction shall huen off all ihe transmitters 
auch that cach transmitter drives a constant level (ic, a inansitions) and does nol cxcedd the differential 

pwile-to-peak output voltage (ings > with Ty disabled a: Table: 36-11. 

a PMD fank (136.8 8) is deincisd, thea the PMD aay set Ginbal PMD transmit disable to one. 

Gopyight © 2017 HEE. All rights reserved: 
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136.8.7 PMD lane-by-lane transmit disable function 

The PMY) lnme-liy-lane transmit disable function ailows the wanemitier is each lane to be sciectively 

disabled. 

Wheta PMD transmit: disables variuble is set 这 dis Amcotion shall tum off the transnufiér inane? 45 

that # drives a constant love! ¢} ane does not exceed the differential pouk-to-peals aatpat 
voltage Gras with Tx disabled in Table 13h-bh, 

  

Tha PMID fhole (135.88) is detected, then the PMD may set cach PMD wansmil disable fie one, RS aff 

the frausmitier in cack anc: 

EF MDI} is noiimplemented, an alternative method shall be provided to: aocess the PMID: transmit disable 7 
~watiables bt order to enable Independently disubling each transmit hme for testing purposes. 

136.8.5 PMD fault function 

PMD fault i " he logical-OR af PMD: receive duale, PMD iransmit fault, and any other implementation 

specifi RE Ifthe MDED nterfaos is. impt lemented, ihox PMD: fault shall be mapped to the fault bu as 
specified nae 28 

136.8.9 PMD transmit fault function (optianals 

The PMD transmit fauit fimetion is optional, The fanlis detected by this faction are nuplementation 
specific, but tke assertion af Glabal PMD  transndt visable is not considered a transmit fault, 

TePMD. tomamit. Paull is set te one, dion Glohal PMD ans disable should also be set is ane. 

  

[the MDIO mierfacs is implemented, then PMD: ns Banlt shall be mapped to the Transmit fadt bit as 
specified 148.201 7.4, 

436.9.70 PMD receive fault function (optional) 

The PMD receive fault Ametion is optional, The faults detected by this diaction are iniplemeniation specific: 

A fault is indicated by setting the variable PMD. renebye: fault to one. 

ff the MENO interface is unplementad, then PME receive fault shall berapped tothe Receive fault bit as 
apeciiied ind S201 75, 

36.8.4 PMD control function 

The PMD central linction performs the PMD start-up protocol This protccal fReiliiates thning recovery 

and equalization while providing a mechanism Uiough which tie receiver can configure the trangnil tier to 
opthnize perlarnance, The protocol supports these fonctions through the continous exchange of fixed- 

fength raining francs. 

The PMD shall implement one instance of the PMY? control function described In. this subclause for cach 
lane. The PAED coniral Ametions operate Independently on ouch Jane, 
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136.8.71.4 Training frame structure 

The training frame is a sequence af PAM4 symbols whose values correspond to the passible values af the 
ix _eymbot and rsx. symbol variables Ghe aynibol wahies G, 1.2, and 3 correspond to ix symbot or rm symbol 

valags. xon, anc, two, and thrce, respectively). The stracdure of a toadine frame is shown in Fis gure TS 

  

   

  

    e 

  

  

  

  

  

  

  

  

          
  

  

16 3's followed by 16 Os Frame marker (92 UN} 

i ; ell 18 
Tranamission ardar is ieh- 
tetight ther top-te-botton: 

> Control field 4428 UN 

Cayaep J 
at 

Gell 15 

产 Status fielet (128 U0) 

Cell B / 
4 

’ ran Training pattem and zeres 
e coe Ppa TEE Aes a 

PaO T     

  

    
Figure 136-3—Training frame structure 

436.3.75,14.1 Frame marker 

‘Training frames are dchiniited by a specific sequence of PAM4 symbols. The taining frame marker is a nia 
of 16 consecutive “S" syrobole followed by a ronof [6 consecutive GO symbols. This sequence is not found 

im the couiral field, siatns Reld_ or teisiig paitern and Ht uniguely identifies the baginniie of « maining 

frame. 

   

436.8,71.1.2 Control and status flelds 

The conivol field comprises 16 bite with the structure defined In 136.8.14.2. The shies field comprises 16 

bie with the siracture defined in 136.8113. 

Each bit of the contral and staus fields is seut as a differential Manchester encoded cell where cack cell is 
ede anit itervals in denerh, The specific ruleedor this encoding falbyy, 

a} A tausitinn frasi 0 to 3 or from 3 fo 6 concurs atthe start of the cell. 

fb) A transition from 8 to 3 or Pram 3 ts @ at the midpoint af tie cell, ie,, Rear anit intervals from the 
transition atthe beginning of the cell, comesponds to a jogieal one. 

cj}. The absences of a transition at the midpoint of the cell corresponds to a logical zeta. 

The contd field is transmitted Gninediately after the diame nvarker where the first cell transmitted 
corresponds to ihe biehest bH index in the ficid. The stan field is ansmitiod immediately aver the control 

ficld where the firstcell tansranted corresponds to the highest bu index hi the Gehl. 
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136.8.41.1.3 Training pattern 

The training pattern is the resuh of & taining patiem generator aquivalens tothe steuchue shoom Ja 
Pigure 136-4, 

    

  

      

          
  

                  

  

  

一 一 x2 —pe| 68 

ER 

PRES cot Bray Pe Supul 
ganerabr cen opder 

| 

Paiynarnial selection 
identtier | 4 
seed i”             

Selector + - 
Ty = PARA with precoding 
40 = BAMA : 
GO = FAME 

  

Figure 136-4—Training pattem generator 

Asetoltow PRAS nenerator polynomials are defined te minimize correlated interference bemween PMBs, 
or physical lanes within @ PMD, daring the stariaip DEC The PRBS penetaior for gach lane shall 

  

    
inyplerment cach af four ecnersior polynomials defined in-Table 236-8. The nolynomial used in cach lane. 1s 

selegiahls by idengfier 4 Phe detault identifier for each kine is ies lane number [ES defadt wilues for 
ientifier G is 0 which selects polynantial_@). A sample. insplemeniation of the PRBS generator for 
identifier ¢= Gis shown in Flours ES 

Pi St 52159} 63185189) 87 | 334 se StG ss ak 

  

        

  

                                  

i
 

二 二
 

      

PRES paltern cuipal 

Figure 126-5—Training pattern PRES generator (identifier f= 0) 

At tw start of the EGG pattem, the site af the PRES generator shall be SR die value seed 6 71 
defynit value of seed. shall be the value given in Table 136-8 for n= 2% A seed of all gore is nal ws 
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The pohawmiais for cach identifier value w and the default sseds, as well as the firet 13 symibuls of the train- 
mg patient for each maxiulation and precoding made, using the default seed, are.provided in Table 136-8. 

Table 196-8—Training patterns 

  

Initial antput, 
PAM with 

precoding 

Delralt seed faitial guia, Initial ontpat, 
it Polyaomial a, Gx) hits PAM? PAMS 

  

fey ls 
0 ED RON ED23201 让 EROSBGEGE 
  

  

  

ttt | 96300300 SG2tStH3S | aon 

9 

000 

  

                

  

*The fefimast bitin fe saguenie cummmsponds te the Inihal waive of SO amd the cightminst bit correspunids to the initial 

value af S22. 
“This is egy 

  

For a giver configuration of the PRBS generator, there are three possible training patterns. The construction 
ofeach traming pattern boeing by demultplesing the PRBS generator output Into pairs of bls (A: By where 

A-comesponds to the: Ist, 3rd Ath cit. bits output by the PRBS generstor and B comeaponds to ihe 2nd, th: 

&th, ele. bite autpul by the PRBS generator. There is anew palr of bis each unit interval which Inplies that 
the PRBS cenerator is required to generis bite abiwice the signaling nite, Given thase pairs of bits, fhe three 
different raining pattems correspand to tree modulation and precoding modes: PAM?, PAM. PAM with 

precoding. 

When the modulation and precoding mode is set ia PAM, the iraitine pattern is ihe sequence of 18 383 
PAM symbals derived by manping only the A ints such that RCR Q Is transmutied as 0 and Jogical fois 

wansmitied as 3. 

When the modalation and precoding made is set ie PAMS: the training pattern is the sequence of 16 382 
PRAMS cymbals derived by Gray coding the {A, By. paises as specified in 135.5.7.4. 

When. the nodulation and preoading mode is set to PAM wlth precading, ihe training pation is the 
sequence of 16 382 PAM4 symbnis derived by Gray coding ihe {A,B} paive as specified i 135.5.7) and 
procating the resull-as specified in 138.3.7.2. The precader siute is mnidalized. io Oat ihe Deeinning of cach 
traning pattern, so that Puen) in Remations (195-7) is set to 0. 

  

  

The modulation and pracoding moda is set fo PAM? wpon entey io the INTTIALIZE state of the PMD control 
sate diagram (see Figure 136-7), 

See 
modi 

ine”), 

   

   
iting TRAINING meade toquires both sides fo ase PAM mindulation, thus the nayuest snd the-statas of the 

atiog and precading are hoth te to have values nother thin PAM (either "PAM" nr “RAMA with pracod- 
        

136.8.11.1.4 Zero pad 

  

Two 0" syinbols are wansmitted bmmediatehy after the traititie. patiom, This vere pad ensures the traning 
frame js DC balanced and helgs to. delineate the stan. of the frame marker fpr the next training frame. 
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136.8.14.2 Control field structure 

‘The structure af the contral field shall be as shaven In Table 136-9, 

Table 436-9-—Control field structure 

  

  

  

Bris Name Description 

tsst4 Reserva Vrangoat a8, penore tn receipt 

PURi | Tetial condition request 1 2 
: lod 

p83 
a}    

3 8. 0 = Individual caciicient contral 
  

  
FHLNG | Basoreed Tronsinif as 0, ignore. cn. receipt 

Fog Madelstion and precadkiag 28 
request oe: 

  

Oo = PAM? 
  

  

  

  

  

Pa Coedtisied sstect 

a Coeificiont aquest         

  

  

136.8.11.2.1 Initial cendiion request 

The initial condition request bus are used to selent one af die uiree pre-dectined wanurmiter eqnaleer 
configurations (preseis} epecified in I4G.8.1L3.4. When the. initiel cemdition request bits are OO, the 

cooficient select and coefficient rmquest bils are iised to update the ininsmitier equalizer configuration 

136.8.71.2.2 Modulation and precoding request 

The modulation and preendings request bus gre used in request that dhe Hak porter munsmitier trinsmit ane 
ofthe three training patiern fornuits defined in IS6.8.1 1.13. 

436.8.11.2.3 Coefficient selact 

The coefficient select bils are used by identify the coefficient that is the tarect of a coefficient request, The 

vaie-cof the fled is the two's complement sacuding af the coefficient index. For example, binary value 11) 
corresponds toa cuetMoient inde aff, 
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436.8.417.2.4 Coefficient request 

The 2 cocitinient yequest DES are used fo change the valne ofthe coxfficient epecified by the coafficiont select 
bis. A codficient may he changed by incrementing or decrementing its value or by setting if te “No 

aqualization”. “The “No equalization’ vihwe is 1 for e(@). amd 0 Tor 4-2), e¢-1), and ch. 

436.8.11.3 Status field structure 

The structure af the status ficid is shown in Table 136-10. 

Table 136-10—Siatus field structure 

  

             

  

  

  

  

   
  

  

  

  

   

  

   

  

         

Bitis} Rescription 

1a Kanelsar es i= Traimg is complete and the rec 
QO = Request lor ieibing ti cunts. 

Bei] | Reserved ‘Trmsmit ag}, aac SOR RE 

Lich Modalstion and precoding ee) 
AUS Po} = PAMA with prectehing 

18 = TAMA 

% Receiver fame fnck ny iden feed 

‘pot Nentified 

8 la ctiaa， 过 8 ae 
Q= Nebupdatad 

了 了 Even parity bit 

a Reserved ‘Trapani as 0, ignore on picerpt 

5:3 Cacticient seivet echo 

SO | Costficwrnt seatus 

eilicwntl at fimit al equalization lint 

b. . tion Yenit 
人 RE 
y 4 font al foul 
oR dats 

Ook Giipdated           
436.8.11.3.1 Receiver ready 

The reneiver ready isit is used te signal ihe focal receiver slate to the [nk paring, When tis be ds 1, 
hadicates that the Incal recelver has commpleied iraming and is prepared to receive data. When. this bit 1s bi if 

midicates that the logal receiver is requesting that traning contin. 
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136.8.14.3.2 Modulation and precoding status 

The madulation and preoading statas bits acknowledge the modulation and precoding request bins received 
fromthe lnk pariner. When a change in the recived modulation and precoding request bi are detected, the 

format of the training pattera is changed acnording|y (gee 136.8.) 14.3) The raodudation and. preonding 

atatus bits are then updated to conficm chat the change to the format of the training pattem was completed. 

4$36,3.41.3.9 Receiver frame fock 

When the reectver frame lock bit is set to], the receiver is Indicating that 8. has ide sitificd draining frame 

nurker pasitigme and isin. a state where the response tine ecquircments spocified in E689 1.6 are niet. 

Reesiver frame lock shall be ser ia O upon emer TRAINING mode and shall not be set to Pounul 
leeal_ uf lock ts true. 

436.8.41:3.4 Initial condition status 

The arial condition status bit acknowledges the hitial condition request bits received from. the link partner. 
The acknowledgmant reflects the value of ic sts rosuliing from the procedure describedin 150.8, 11.4 

136.8,71.3.5 Parity bit 

The pathy tit is calculated based on the other bite in the control field and status fleld to create even parity for 
these Nelds. Even party engures that the resulting pattern is DC balanced. This field may be ignored on 

receipt 

136,.8.11.3.6 Coefficient select echo 

The coefficient select ache bits acknowledes the coefficient selest hits received faut the lok partier. Whea 
a change to the cocfliciont select bus is detected, the coefficient select sche bits are updated to represent the 

same coctficient index. This serves as a-confirmaticn iy the Hoek partner that subsequent cceffiniont mxquests 
wil act on the turecied cocficient. 

  

436.8.74.3.7 Coefficient status 

The coeFRciont stati bits ucknowls dge the coefficient request bie received’ from dhe link ‘partner. The 

acknowledges reflects the walue of coef sis resalting from the procedure doscribed i, (56.8. 145 

  

136.8.114.4 Initial condition setting 

When a-change te the ia condition request bus is detected, fhe caefinieids are canigured in ammanner 
cotisistont with the following ulgorithnt 

por
e 
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The varidbles ie Pd and ic sts are defined in 1368.01.71. The transmitter. equalizer. onelTicients 
corresponding to cach of the three presets shall be within the ranges specified in Table 156-12. 

The ransmitter equalizer is set to preset 1 upon eniry to the INITIALIZE state af the PMD control state dis- 

EER 

136.8,.11.8 Coefficient update 

When a-change in the coefficient select or cneffcient request bits is detected, the corresponding coefficient 
update is performed in amanner consistent withthe following algorifim. 

480k ain -k List 

  

   

  

RN 
SEES 

  

a 
&k& ask = 2 

TL YTSSET RSE PAA LTO RVE Tee TOM TE AT. LESTT AND EQIALTSATION LINES 

  

a. eee 

GE IRIS     

   
      

  

SUR GET Ey aot OER ICES - 

rr 
COREE 

SRIENEME Pe EME nee Lente 
SERIES LEONE BY OAS PS 

Vhe wariaites coof neq, cot sts, and kare defined 56.8419 1. Phe sollowing additional variables and 
fonctions are weed: 

otk} 
Variuble that comaing the current value af the coefficient fh), 
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ck_ask 
Yartable that contains the value of c(i) that wold reauk trom the requested upslate: 

ck iin 
Variable ibal comings the minimum supported value of ctk). 

ck max 
Variable that contains the raxiniii supported valie af oho. 

ck “sip 
Varlable that contains ihe magnitude af the change CE for ane step un ar one sep doa 

fren jie carrent value. 

k Het 

The set of valid imanamitter cquahiwer conffichant ndings {2,1 0,1). 

CHECK. EGiick. ask} 

Compares the trangmutter’s stcady-stats voltage that would result from seitiig tranemil equal- 
ization cocificient c(h} value tock, ask, while keeping alLother cueflicionts unchanged, aegainet 

the tanentitier’s steady-state voltage (see 136.9.3:1,2) and aqualization capability. Reuss 
ime ifthe resulting combination of cociicients would exceed the muxinyom sieady-aiite volts 
sae or the transautier’s equalization capyblity. Otrerwise retumna false: 

  

436.8.71.6 Handshake timing 

Changes tothe configuration of the gansmitter equaliver ar the tradamiited inining patio may oocur al any 

point between dhe deme the request fer ihe new configuration is received andthe time that the request is 

acknowledged, 

The date front the receipt of « maw ratiiest to the time that request is acknowledged aball be less than 2 ns 

when the receiver frame lock bil in the status field of transmitied training frames ie set ta]. Anew requcet 15 

defined to be a seoatved taining frame whose control field differs front the cantral { field of the preceding 
training frame, An acknowledgement is defined as the fret transmiticd training frame that contains 4 status 

held ¢ encoding that Is an appropriate response for the manuested action. For asamnpis, a change is the -cacth~ 

clent select bits inthe control field would be acknowledged by a change in the ceefficlont select echo bls of 
the status field. Similarly, a change ii the modulation and precading request bits in the canta) field would 
be acknowledged by a change in the modulation and preceding status bits In. ie status Geld. All timing mea 

surements arc referred to a coimmon releronce poi within the Warming frame (e.g. the 3 to 0 transition ip 

the training frame marker). 

   
The thaing of requests and acknowledgment ie 1lusmaed th Figure 156-6. 

  

  

  

  

Lint partner Ss Request © Yo Request ¥ 
cK 

‘Propagatian « ‘ Response 
: time ， ime 

‘at Pt i 
Acknowle dament : 中 x Ackhewledgniant ¥ 

Local deyite: pecans : 
a ANS WY 总 WV x 

Tranarmdier donkguiration x WYN ae ‘ Af Wy y Te canfiguration Y 
Ni WA 网 

   
  

  

Figure 136-6—Tranamitter update timing 
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436.8.44.7 Variables, functions, timers, counters, and state diagrams 

The PMD implements one instance of each af ihe PMD contrel state diagranis, aid, the set of associated 
variables, fonctions, counters and taners defined inthis anbclanse, mdependently for euch of the nphysical 

lanes. 

436.8.11.7.1 Variables 

cont reg 
Enumerated variable derived from the “coefficient requesl” bis front the control field of the 
recgived taining frames (ste P96.2-71.2). This warlable tuay be one of the following vies: 

hold, decrement increnian, no equalization, 

  

Variable. derived for the “coefficient select” bin frany the Sat field af the received 
iniiing ROSS (gee 136. 8.12) leds assigned @ signed intewer value that ie dis twa's 
connplement interpre: station af the bits, 

coel sts 
Enumerated variable that may he assigned one of the Glowing valiics (abbreviations used by 
the stale diueramn are inchided in parentheses}: not updated (not bpd), yipdated, coefficient at 
limit, coefficient sot supported. This value is assigned by the ; Cn fonction and 

encoded inthe status field of transmitted iraining Raines wa the ENCODE STS function. 
       

      

ig reg 
Enumeraicd variable derived irora the “initial condition request” bite from. the contra! field of 
the received trainiig franies (sce 1368.11.23. This variable may be assigned one of the 
following valnes. Gibbreviations used ‘hy the siete dlagranr are included in. parentheses}: 

individual coptrol (id ot), preset, preset 2. preset 3. 

ic sts 
Enumerated variable thal may be assigned one of the followmg values (abbreviations used by 

ihe state diagram are included in parentheses): nat apdated (i0t_upd), updated 

Variable that stores the most recent wade of cont_sel. 

incal rx. teady 
Boolean variable that is set to nie by the amine siute diagram when local tramed is asserted 

and is setter false otherwise, This valde is encoded ay the “recetver ready” bitin thie status fleld 
of wansmiited training frames, 

local YF dock 
Boolean variable that is tie ifthe vaine of training ig ine and trining free marker positions 

have been identified and is false otherwise. 

Ra cwained 
Boolean variable. that is Set to tre when the local receiver has determined that the remate 

transmit and local receive equalizers have been. optimized and normal data transmission may 
commence, Hig sebie false otherwise, The exact criteria for setting this variable to wae are 

implementation specific. 

tharker valid 

Boolean variable that b ser to due when the candidate frame marker matches the frame marker 

pattern defined in 1568.11.) .] ans is set in false otherwise, 

mir restart. amine 

Boolean vanalin used by system nianagenort to restart che startip pratecol. When set to trad, 
it forces the PMD control state diagram to the INITIALIZE state. 
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mr training -cnable 
Reolean variubie used by aysiem manugement to enable or disable the start-up protocol, When 
Set to Ine ILenables the startup pratacal, and when set iy false it disables the start-ap prataogh. 

new marker 

Boolean variable that ig set to wne when anew candidate frame marker ie available Tor tesuag 

and de set io false whenithe TEST MARKER state is entered. A new frame marker is available 
for testing when the gaping frame lack DERCESS has accumulated 32 consecutive synibols 
starting at the candidate fname Sa position. 

  

Tene re ready 
Baolean variable derived from ihe “recciver Fed but of the status field af roecived training 
frames. [the brtis 1 the value of remote rx ready ds fue, olherwise 8 is false. 

reapote Hf look 
Boolean variable derived fron: the “receiver Paras lock” Ditof the status field of recel ved 

$ toc otherwise His false. 

os       

  

  

Boolena variwhle that resets the PMID. JL is true whenever a reset is necessary inching when 

reset is initiated from the MDIG. during power on, and when the MDIO has put the PMD into 
low-power mode. [pis falsc otherwise. 

alaual detect 
Boolean AHB thalis set dodme when the ireining process ie oonuplete and is set ig false 

ofhenwise, The value of signal detect is used by the PMD lane-hy-lane signal detect fonction 
CESG BS), 

  

slip done 

Baolean variable that is set. TRUE when. the SLE requested by the Training frame kick site 
Wagram (Figure 36-8) is completed pudicating that the next candidate framie eye position 
cad De insted, 

te _ofiget 

Boolean warlable thatis sel ic true whos receiving one fl raining framed 672 svinbols, see 

J36,8.1 ED) fellowing the resent frame start position, such that a ace drame marker Is 
expected, Otherwise His set iG false 

ip move 
Emuneraied varigbio that corresponds to the “metalation and precoding stanis” RS In the 
stanis Geld af reecived training frames. {i imay be assigned ane of the following values: pam?, 
pam, paum with precoding, 

inaining 
Boolean variable that is selia tree when the st preface! is it progress and is sel ta false 

otherwise, 

waning falbere 
Boolean variable thats set to gue when Gaining fated io complete successinlly within the 

allettod dine Ln. Otherwise it is cet ii false. 

¥36.8.74.7.2 Functions 

RTS 
i Encodes portions of the SERIES field of trmsmitted training HS local Wo lock is mapped to 

the receiver frame lock DR, kis aiagped to the caefficiont select eche bits, coef sts is mapped 
tothe coefficient status bite, ic_sis is mapped to the tukial condition status bit, Tacal ax ready 

ig mapped to the receiver ready bit, and gp biode is mapped to mandation and prconding DNs 
j isee 136.8. ESL 

ENCODE AS 
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SLIP 
Causes the next candidate frame murker positianio be tested) Repeaied invocations of SLIP 
cause all possible positions to be evaluated. The precise method for determining the text can- 
didate frame marker postions implementation dependent and beyond the scope of lus sian~ 

dard. 

TRANSMIT mode) 
Cantrals the output of the PMD. Hansmit fAmetinn on. the current lane. When 
tmumode= DATA, ihe PMD transmit faction outpul. is the parameter of the 
PMINIS. UNITDATA feequest pritmdve (sce 1563) When te anede = TRAINING, the 

PMD transmit finction output is the siream of symbols generated by the PMD control Anic- 
von. 

UPDATE Cr 
Uindates the valu of c(k} based on the current vahics of the variables k and coo? req. The 
result of the update is stored in the variable cof sts, This function aaplemente the sleorithn 
specified in [30.8.07.4, 

UPDATE IC 
Uindaics all iransmit equaliver.cocfiicionis based ‘ow the current-value-of the wiriable ic. req. 
‘The renal is stored 19 the variable ic ats. This fiction implements die algorithm specified ip 
PGR TA. 

436.8. 74.7.3 Timers 

holdoft timer 
This timer is started when the PMD cool siate diagram enters the TIMEOUT state, The ton 
minal countof holdefl timerde 80 me 2 2%, 

gun wall: titer 

walt _Uner 

  

“8 timer sets the Hout for how long the PMID start-op pretocol is alowed to uperate. 1 is 
started upon entry fo die INITIALIZE state af the PMD control state diagram. If the dimer 

expires hefore the LINK. READY state is reached, then a. Eilure te train is indigated, The tore 
minal com of max wall thoris ] 86: 2%, 

‘Phis timer ts stariod who the local receiver has completed training and detects that the remate 
receiver is ready 4 receive data. The local tranantitter sends additional training Staimes sintil the 

timer expires to ensure that the ink partner cortectly detects the Incal reeeiver state, The tonmi- 
nal count of wait_Giner is benysen. 25 ps and P25 ps, equivalent t approsimately 40 to 200 
raining framies, 

436.8.14.7 4 Counters 

bad markers 

aunt of the muniber ef cousecative ame marker amsniaiches. 

good markers 
Count of the number of Genscantive frame marker maiches. 

136.8.44.7 5 State diagrams 

The notation used in the state dlagmas follows the conventions of 2 
conventions of 

  

S. Binte diagram timers follow the 
DSO, The natation ++ after 4 counter madicates that ais walne is ta be incremented, 

  

The PMD control state diagrani (F bare 156-73 defines the operation of te start-np protocol. 

ING. 
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Ifthe LINK READY state is entered while the modulation and preceding siatas bits Indicate “PAM4 with 
precaditie’ > then the PMD shall cause the adiacent PMA to RES afl subsequent data on the correspumd- 

ine Jane with precoding (see 154.4.7.2 and 120.872}. 

  

   
   

ifthe LINK READY stale is entered while the modulation aml presading requcst Dis are set lo “PAM 
whh precadine”, then the PMID shall inforin the adiacent PMA that all subsequently received data. on the 

comesporiding lane inchides preceding (see 135.5.7.2 and 120,3,7.7). 

  
  

  

The PMD contral siate diagram ie sapported by te teaisine franie lock and coefGclent update state 
diagnens. The training drame lock stute dlagram (Fimare 136-8) delermines when the PMD control finction 
has deincied inning frame boundaries, The epefficiast update state diagrain {Figure 136-9) defines the prae 
cose tor updating the Jocal iransmitier equalizer coefficients in respotse to requests from the lisk partie, 
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reget ae 
| tomr feetart training: 

  

  
INITIALIZE 

signat_detect = false 
training = false 
training failure <= falee 

  

  
hv tegining enable int_training enable 
  

  

    
SEND TF 

local ox teady <= false 
inaining f= die 
TRANSMITITRAINING$ 

        

iocal i flask “remote tf jock 

  ¥. 
TRAIN LOCAL 

Start max wait timer 

  

  

      

irax: wall Wher done Max walt timer done 
“ineal trained 
* tip mode < pamZ} 

    
¥ 

TRAIN REMOTE 

fagal jx ready = tue 

  

  

      
. 7 ¥ eam ees wait tir : trai 

imax await fimer cone f © bi MRK, Wok time eal 
yemain mm, ready 
  

    

ISEE Draft PRO? Sodi4.2 
Srd Febaiary 2017 

    
UNK READY. ¥ 

Slarh wait finer: TIMEOUT 
        training <= false 
Sart holdaft. inner 

    | walt tinier done 

  
SENCDATA | pet 

RE 

  
  
Sn 

FRAINING FAILEE 
  

TRANSMITIDATA}       
Raining en false Naining, failure <= buve       

Figure 136~-7-—-PMD contral state diagram 
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    maw TERRY = false 
  

UOT (unconditional taneitian) 

  

    

  
RESET. ODUNT 
  
good markers <0 
bad yviarkers om G 

    Sig dane <= false 
  

ta] 
7 UOT 

KEES Dra PBO2 SEE 2 
aed February 2037 

  

  
GET_NEW- MARKER 
  
# offset << falga 
  

| naw mareer 

  
TEST MARKER, 
  
new_mearker 40 faise       

marker vatid 

  
imarker vedic 

  

  
VALID_MARKER 
  
goud_imarkers++ 

    bad markers <= 8 
  

    

atsat 
markers < 2 

| 
  

INVALID, MARKER 
  
bad markers++ 

  good markera 22.0     

bad markers = & 
+ Hocal lack 

goad markers. = 2. ae t 
  

iN_FRAME 
  

  
focal ff lock ee true 

    

[tome 
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J | focal HW fock se 
SLI   

false 

    

    

Figure 136-8—Training frame lock state diagram 
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Figure 136-0-Caefiicient update state diagram 
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436.9 Electrical characteristics 

The MEM dase T36.)2) is a low-swing AC-coupled differential imerface, AC-coupling within the ging 
connectors, as defined in 136.12, allows for Interoperability between components oper: ding from diviarent 

suphly von, rage eS. 

436,.8.2 Signal paths 

  

The MDI ER and reocive paths are point-iepanit cenrectigng Rach path corresponds ta ane MIT lane 
and comprises hws complementary signals, which form a balanced differential pair, 

For SQGBASE<CR, here is one differential path in each direction for a-tetal of two pairs, or four 

connections, Por [UOGRASEACR 2, dere are twe differential pathe in-cach Girection fir a total of four pairs, 

or eight commactions. For JWOOBASB-CR4, there are four differential paths in each direction, for a total of 

eight pairs, or sixteen. Commentigns. 

    

  

436.5.3 Transmitter characteristics 

  

The transmitter on cach lane shall meet the specifications given in Table 136-1) and detailed in the 
relerenced subclauses, Unless specified otherwise, all inansmitier measurements are made for each lane 

separately, at TPR uithzine the fest fixtures speciGed te (AGB), using a iest systerm vail @ iourth-arder 
Bossel-Thomsan low-pass response with 33 GHe 3 de bandwidtit 

The tanemitter charicieriafics at TPO are provided informatively in [36A42; 

Table 136~11-—Stanmary of transmitter specifications at TP2 

  

  

    
  

  

  

  

  

    
  

  

  

    

Parameter Subeiatee Vatu: Units 

_EiBerential gh-ph entpat eoltage Gras) with Tx disabled® mV 

DC gomian-mds voltage (ian ¥ 

AC cominonimod: EMS ocutpul vollage, ¥,,,, mass wv 

Diffevential ph-pk voltage. 4, Guan, my 

Debacohial oalpw relarh loss (min) as 

Coraptcn-made ta diferential made ET loss Cin} db 

Common-mode fo commande culpa retaum loss (mit) aE 
yr 

Linear fit palace peak (aie) ¥ 

Level sepmaiioninamdish matin REED       
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Table. 136-11—Sunimary of transmitter specifications at TPZ 

  

  

  

    

  

           
      
  

  

  

  

    

  

            

1 5 | ¥ % 4 “es . CYS 

Parameter Sub chaune ¥alue Dats 
FeTOTENCe 

EST ated wavelann 
ahs Step sige for nt=1), (0) and 1S 3 UN}S me 
abs sep alge fox 这 ~ 让 二 Rh 让 day. 5 E36 ~~ 

2 站 
TSG ~ 

value al vibtinmuin Stade foe Peand cc} oes} PERS Ta RBS Ee 

valic at nueinnan slate dor a2} (nae) 这 -一 

Dissantrgistioriieap ratle (ea, } dB 

30 us 

UY 

ui 
Ut 

26.5h35 2 000 ppar ¢ 

Unitimerval nondnal 37. FOG _ ops 

@Mieasuremend uses the method desnribed ip (43123 with the ekoeption thal the PRAS TIO test pattem is ned. 

436.9.3.4 Transmitter output waveform 

The ER finction tachides programmable equalization to compensate for the irequonoy-dependent loss 
afihe channel and fhcilitale data reeawery af the receiver. The fimetional model for the transmit equalizer on 
each lane is the-four-iap tranaversal filter showtiin Figare 16-10, 

  

  Input Dm Output 
r% 

  

      

wo
) 

  

      

    
          

Figuye 126-10—Transmit equalizer functional madel 
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The state of the transmit equativer and bene the tranamilted auipat wavelorn nay be manipalated via the 
PMD control function defined in 136.811 or via the munusement inierikee, The transmit fimetion responds 

iy @ set af commands issued by the link -partner’s receive fumetion and conveyed thy a bach-channel 
communications path. This command set inchides inginiclions to Increment, decrement, hold, or set to zero. a 

selenite caaffinient-cfA}, where k=" -2-to Tin additinn. 1 includes comimands to set all seofficionis to ons of 

ieee initial condigans. 

  

onse, the ES fection relays stanss infermaton to the link pariner’s receive Tanclion, The states 

ees indicate the sclecind cocHicinat index. & the slatas of the oseffiniont c(h) Capdatedl, patvapdated, of 
al linet), and the stains ofthe inidal condition dupdated or not updated. 

fires     
   

436,9.3.3.1 Linear fit to the measured wavefarmn 

The toliowing procedure i¢ nsed to determine the lear At pulse response, Hnear it etror, and normalized 

transmitter coufficient vahies 

   
Set the tranamiiter umder fest to transmit the PRBSI3G test pattern (defined in 1, 

conligurition of the transmit cqualizer, caphire atdeast one complete cycle of The te 

specified in ‘Sa. The clook mcoveny unit (CRD) used it the measureniont has a corer freque HEY at 
4 MHz anda slopes of 20 dB decade. 

    

  

In the following calculations, Af should be an Integer not less than 22. Interpolation of the captured 

‘wavelorm may beusad to nchieve this, 

    

    

  

; from: the captured. waveform, ae speoified in 
= mbals sn) are assigned normalized amplinides 

@ @ represent the PAM symbol values G1, 2; ams 3 respectively, dof is. defined as 
CEST + on ¥ hen e ikf and AS? ave calculated according to £ 

  

Define AX) tobe the ie fit pulse response when transmit equaliver coefficients have been. set io the “pra- 

set" valucs. The normalized coctficients for ary couflauration of the transmil equalizer are oxanpated 
ueing the following niethad. 

Por cack value afm athe range 2 to. A 2-1 vhon Jy is even and 4-1/2 to (AGILE when Af is odd: 

     a Tefine.an Ars! rp 

wheres FD tel ad f 

byed matrix #,.. The cloments of 2, aré assigned salves per Equation (136-1) 

=] te MAN, 

  

    

RGie3) = Lrimity- Mei if isartf-Atx iS MSN, 
， ie eee sce : 

" | 9 etharwise 
(136-1) 

M
r
 

azed eaeiReieRES af the iranantit equalizer are computed using Equation (136-2) 

pals 
Lag? hp oy A 

= {RB d R ves (136-3) 

plat 
Ny) 

  

¢} The Rnear § pulse response is reconstnicied from the matax 4, and the normalized coefficients 

ustig Equation (136-34 
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@ eta) is computed using Equation (36-45, 

AP Me 

ee 

The normalized ES equalizer cociisients cli} fora given linear fit milac pulp are:-the values ¢.(9) for the 
1 es . woe 人 3 

ss 

RS 

136.9.3.1.2 Steady-state voltage and linear fit pulse peak 

‘The steady-staie voltage vy is defined ta be die sum of the Rnear fic pilse p(X} divided by Ay (refer to § 
step 2). The steady-state voltage shall be gteater than or equal to 0.34 V arid less than or equal to 0.6 ¥ affer 

the ansnit equalizer initial candition has leas set fo preset | (no. cqualization). 

    The poak value of pit) shall be greater Uran O89 S v after the transmil equalizer initial condition has been 
set to preset Tine equalization), 

   

  

Editor's note: ihe baseline proposal is based on clause 82 wil specifies the peak-lo-y; ratio minimurn ae 
O48. This speciiieation was changed to 0.48 in clause 710 due lo consideration of iransition time in 
S02. Shy. The editor considers the intier valve fo Qe mune adequate here. 

    

      
436,9.3.4.3 Coefficient initialization 

When the Coefficient Dale state diugraim. (Figure 186-9) is dn either the QUT OF SYNC state.or the 
EW IC state, the coalfigients of the transmit aqualiver shall be canfigurad to valuss within the FeeS 
specified in Tube 136-12 according to the value of the variable ic reg). These requirenrenis apply upon ihe 

asseriion of initial condaion stitas of “Lindated”. 

Table 136-12—Coelficient initial conditions 

  

Crefficient apdate sinte fe req ef-2y ett} ete) rae) 
  

DUT OP SYRC NEA Ga G85 02 0.08 1ad.08 | EN 
  

Oe G028 H20.08 Leon Qs G5 
  

NEW IC HE D.ES Ga {08 QISA OOS | ~O25-20.08 

  

              prsed | UaG0 | -a2se0ee | arsaany — bs Gas 
  

436.8.3.1.4 Coefficient stap size 

Wher coef sel is +1, G) or J, dhe change Jn the normalized tranamit equalizer coefficient cfcoef. sed 

corespondiie to a haynest to “horemest” shall be boteear 0.005 and 0.05, and the change in. the nommatized 
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tranarnit equalizer cooffinient ofcae!_sed corresponding fo a request to “decrement shall be beavean D5 
and ~O 005, 

When coef sel ig—-2, the change in the normalized iransmit equalizer cociiicient c(-2} corresponding to a 

reyuest io “increnveret” ghall be between (4008 and G28. and the change in the norrealized transmaat 
equalizer coefficient c(cocf_sel} corresponding to.a raynest to “decrement” shall be between -@.025 and — 

€.008, 

  

The change in the normalized ts oyaadiver coofficlont ié defined to be fe difference 2 ip the valie 
measured prior 个 the assertion ofthe “increment” or “decrement” request (Le., coef. req is “Hold") and the 

value upon the assertion ala cociicient state af SEE 

136.9.3,1.4 Coefficient range 

When ‘safficient “increment” or “decremont” roquests have been received Jor a given cosffictont, the 
cosfictent reaches a lower or upper bound based on the range of that coeficiont or the combination of 

can ffictenis. 

Wak co-2) and att} beth set to zero and hate) and cll) having received sufficient “decrement” requests 
so that they are at their respective minimun values, off} shall be ress ‘than ar equal to “25, 

Wah of2) and c€}) set to vero. snd both of-1) and cf) having received suificiont “decrement” requesis 40 

that they are at thei respective mininzam values, c-~1) shall be Joss tian or equal to-0.28, 

With co-}) and cf 1) set to zero, c(0) having received sufficient “desrement” requests sg that it is at Rs 
mibuimunt value, and o(-2) having received saificient “incremont” requesis so that if is al Hs mashonni 

value, cf-2) shall be preater than or equal us O01, 

  

NOPR—s catficient may be set te wero by asserting a cuelligient request of “nd equalidion” for that cocihicleng wing 
the csondral RCH specied pa EMER Lar by implementation specedic means, 

136.9.4 Receiver characteristics 

Receiver electrical chatacteristics ave Speciied. at TPS, The reontver shall meet the retin loss requirements 
specified in So an addition, the requirements by 136.9.4.1, T869.4.8) 1369.43 9nd 

136.94 4-apphy. 
   

The fecetver specifications at TPS are provided nformatively in 1364.3. 

436.3.4.4 Receiver input amplitude talerance 

When a PMD receiver is connecicd (6 ¢ compliant Ga whose peak-to-peak differents output 

wattage (see Table P36~11 feommote a} measured at the preset 1 equalizer ene is} 200 i, using a 
it cable asacinbly with the tiamimivm insertion Joss specified Bi 196.112, the PMD receiver shall 

  

  

Edity's note do he removed aller draft 7.2) The rasporise to comment #148 againet dealt 7.7 was te 
replace the reference far peak-to-peak differential ouigut voltage fom 92.034 to 136.83 Since P6835 is 
a general transmitter chanscferiatics subciause, ihe editor judged thal the specific reference fo fatve 136- 
{? fadinate a weed be preferable in this case, arcf hence the impleniantatian differs from ite resolved 
comment       

The reesiver is allowed to control tie iagsmifier equalizer coefficients, using the PMD: control timeson 

defined i 156.8081 ar an equadent process, to mest these requirements, 
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436.9.4.2 Receiver interference tolerance 

Recelv roy interference uderance is measured accarding te the procedure decoribedd in 146.9.4.201 threugh 
U4 3. Receiver interference tolerance fest reqniremenis ue specified mm Table 136-15. t

e
d
 

a c
o
 

Two teats arc defined. Test binchades a low-loss chiwmel. Teat 2 Inclades a hieh-inad channel The cable 

assembly ised pi the test channel (s 2} shall neat the cable assembly Channel Operating Maret 

(COM) as specified in S607. 
    

Table 136-13—Iinterference tolerance test parameters 

  

  

      

Fest 2 flaw toss} | Test 2 (higk loss} 
Parameter nits 

| Min Mas: Min Mix 

“Test patiern Scrambled idle encoded by RE-PEC 
  

eynibal aie x Tata required 

  

  

  

  

  

  

  

      

  

‘festchannel insertion doss 8013 2B cH | 443 278 dB 

& 16.08 aR 

a 3 

SR ear 

DER used in COM cahoutahen. ies           
   

  

   
S34 tor defiration af F abut Skrae x 
hepsuen The ten test pefercnces (sce 

    

436.9.4.2.4 Test setup 

  

The interference tolerance testis performed with the setup similar to the one described in (10 
fest sotin includes tioise injection forall lanes of fhe pattern generator. 

  

436,9.4.2.2 Test channel 

     The fest chamel! is the sume asthe one defined in except thatthe cuble assembly meets the 
requirements of 136,71 and fhe cable asscnibly test fixture meets the requirements af DGB) 1. 

436.3.4,2.3 Test channel calibration 

The seattering parameters of the test chanel are measured al the test references as Hucirated hn 
busing the esble assembly test fiatares specified SRB. LE 

  

Streis withie the     

The COM is calculated using the. method dud parameters of 135.) 1.7 with the following considerations: 

a} The chanel slenal path is SCHS, seascade( ee! SE}. SHON y where cascadetyis defined in 

_ MOSES 

  
  

Sn? 

et EO PSPS a ; x oe cain 8 Xen, 
ig defined in 136.11-7.11, and SO"? is the measnred channel between fhe test 

    

ees hi PA, 

bp The c OM paranteters are ag modified by Table 136-13, 
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ty OMois calcul ated using both Test Pand Test 2 devies package made! transmission line Jeozths 
Nested in Table 135-15 on the receiver side, The value of COM is taken asthe lower of the two cal- 
saulated values. 

ad} The augmented signal path in 938.12 Js replaced by 5. determined from Equation (136-7) 

(effeattvely omuting the iansmitter device packaxe model SPH. The filtered voltage transite 
fusiction 全 4) onlouluted in Equation (934-19) ases the Ger fdf dened by Sour AWTS 

whore fis 2 and 7) is the 20% to 80% transition thine at the Tx test reference. 7) is measured t using 
the method in So with dhe exception That The observation fitter band thi ie 8 GHe insiead 

af LeGHic Fis ineastired with the transmit equalizer hurned off (ve., cocficiants set to the preset | 
wads, $88 (38.9.2.1 3). 

     

  

      

  

  

  

    

&} Ever-odd Htter, 14, and Jaa without aaise injection (gen 136.9:4,2.4) are measured av the Ts test 
reference and conmiply with the specification by Table 130-11, In the calculation af COM) dian and 

Gpy are caladaied from ihe measured values of J4 and Jaa using Equation (136-5) aad 

Equation (136-4), replacing the wulues in Table 136-15. iis recommended to adfust the pattern 
generator jiger sucl +h that 4 and Jp wee ae as clase as practical to their isints in Table (38-11. 

f Tho SN&.ny value thal results in the required COM value for the test ig caloulated, The injecied noise 
{see 196.9.4.2 4)as set. such that the SNDOR matches the calnulated ANA; value, SNDR is measured 

  

    

  

  

atthe Tx test relerence using the procedureiy (20035 1.6, gdih he flowing sxcepthms: 

te YES 

J4 sa badt fag? F POE OES 1D Tras ‘ce 
tng = > ~ {63} 

Oars t 

fA iy 
= 六 a 227 

Say ee ae 
O4 : 

where G4 1 8906 

NOTE OM is an approximated sdlation of O(O3) = SG where the O Ametion is defined in £< 

    

5, = cascade SC HS, avery 4236-75 

where 

cascsde(} is defined 2S 4 72.3 

SCHS,, is defined in item a abos 

  

aur) is defined imo: 

196.9.4.2.4 Patiemn generator and noise infection 

The pationi geticrator transmits data to all lanes aff dhe dewice under fest, At the start of iransmiitter indning, 
the pattern generuier PT amplitude on all dance shall be SO peak-to-peak differential when 

jneusured on an elemating ero-thres pation. The output auiplitude, mictsared onan altemating wero-thiee 

pation is not permitied to execed 8} mV per ak-icepoak: diffirential during transmitter training. The outer 

waveform of the pattern generator shall cornply with (36.9.3. 

Broadband ngise is added tc the signal bafore the Tx test referenoe, with noise devel set according to step fin 
186. S423, 
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The broadband noise required for cach lane is calibrated, The noise may be added cither to one lane at a nw 
orusing multiple noise sources to all lanes at the same time, 

136.9,4.2.5 Test procedure 

The pilliern generator 16 a configored to transmit the amine patiom defined my TS6.8.11 Dum tag this 
initialization period, the device ander test (DUTY configares the pattern generatgn transl ‘equal rm 
coefliciont settings Hh would select using the profoce! described in 1368.1) andthe receiver is tuned using Hs 

optimization mothad. The coctcicnt settings may ho commnmicated via the starbap protonal ar by other 
pease. 

               

After the patter generatar CR has been configured and the receiver tuned, the patlern ponerator is set 

ic. generate the lest pattern specified in Table 136-13. During the test, the transmnitiers in the devios under 
fest inansinit the same patiom type specified for the test with equalization anmned off (preset | condition). 

Synibol error ratio is measured using the per-lage RS-FEC ayvinbol error counters (see 41 oy in the adkacent 

RS-FEC sublayer, or the perdane PCS symbol error. counters see 7199.1) in the adjacent PCS, as 
appropriate. 

    

The FEC aynbol error tae ds defined.as the sum-of we symbol cirer counters on all lanes divided by the 

nuipber of aymbols wansmitted an all lanes, which may # estimated from the test Hore, 

A PHY shall mest the PEC Sn cror-ratke requirement in all tests defined in Table 146-13 «vith 
broadband noise added to all Runes (Ace 136.94 2.4) 

  

        
NOTE-~Hf anise 8 spphed te cach of the planes ane at a ime, rosilis of then xagasuremenis are. summed ip yieid the 
FEC symbol cror mtn, Theresulf many need 二 be corrected, based on the PEC symbol error raiic alin note: added on 

any lane. 

136.9.4.3 Receiver jitier tolerance 

136.3.4.3.7 Test setup 

Jitter uilerance is measured with.a charmel nesting die msertion lass af Tost 2 as specifiad iy Tale: (36-13. 
The pattem generator bichudes Sinusoidal jitter injection. 

136.9,4.3.2 Test procedure 

The jitter tolerances fest procedure is shnilar to that of 136.9.4.2. with the exception that no moise 18 infected 

fie, slap Fit 136.90.2.5 js not performed), Instead, jiner with the specified frequency and aniplitude is 
applied to the patern generator s aod the jer asta 38 adpasted to obluin the peak-to-peak jhter spevified 

for thal frequencs | ia SED gilda 

      

   

    

A PHY shall meet the FEC symb 
fraguency and peak-to-peak amolitude values Hsted ia Vale 12 

q eae 

NOTE 
FEC sbala et ai， ‘The result may nead to vee Sci paved ot the 
Gn. axtey dane. 

   

of dhe n mee Fements are stunmed to qield the 

"EC eynihol exter ralic. with no fitter appliod 

  

136,9.4.4 Signaling rate range 

A PHY shall t comply with the receiver raquremients of 1469.42 and 196.5.4.3 for any signaling rate. the 
ranged 2E.S625 GBd & LOG bynes. The correspendine anit interval is approximately 27.44 796 ps. 
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436.10 Channel characteristics 

The chumel is defined between TPO and TPS ts include the iansmitter and receiver differential controlled 

nnpedance printed circuit board and the cable assembly as Whistrated in Figure 136-2. The channe? insertion 

toss, refum joss, COM, and the transmitter and receiver diferential controlled inwedarce printed: cireult 
bourd parameters are provided Infommatively in P3640 drough 13644 

  

Channel definitions aoply for links between two PHY s of the same type, SOGBASE-CR, INUGEASE-CR2, 

or DDOGRASE-CRA, 

136.11 Cable assembly characteristics 

Cable assomblices defined wi this aubclatise contain imadated conductors terminated tna conmectar at cach 

end for use as Ink seemenis beiween Di Cable assemblies are primarily imended as point-to-golnt links 
betwert SUGBASE-CR. TOOGBASE-CR2. or 200GBASE-CRS PHYS usitig controlind inipedance cables, 

Three cable assembly types are specified: 

a} S0GBASE-CR: Cable assombly that supports single-lane links between two JOGBABE-CR PHYS 
pith achiew sib ecable length of ab leat 3 mm. 

bb} LWGBASE-CR2: Cable assembly thar supparts two-lane Hinks between two TGNSBASE-CR? 
PHY s with achievable cable feneth of at least 3 mm. 

c} 2QOGBASE-CR4: Cable assembly thar supporis. four-lane links between, bvo 2OOGBASE-CR4 

PHY s with achiovable cubic leneth of at least 3m: 

MOTE—Homay be p 
does nobinysbhy comyy 

  

gible bo consdcuel comiphant cable aasembhes longer than indicated, Longih of s cable sssemtedy 
hasnt 1G specications. 

    

  

  

BY and 
gnalti-line (OSEP28. specified i 8212), deve are three possible canibinations of the comnectors af cack end, 
The possible SOGRBASE-CR cable assembly types are described in Annex F35C. WOGBASE-CR2 uses twa 

lanes of the multilane QSPPIS (spectiied in OLS) 2OGGBASE-CRS4 uses four lanes of the maltidane 
QSFP28 (specified in O22 

Since SOGBASE-CR has twa. specified MDI connectors, single-lane (SFP28, specified in Pd 
yy 

    

        

  

  

All cable assembly measurements are to be made between TPi and TP4 with cable assembly lest fixtures as 

specified. in Annex T36B. These cable assembly specifications are baand ugon ovinaxial cable 

characteristies, bat other cable pypes are acceplable df ihe specifications af this subclause are met. 

  

Table 136-14 provides a summary af the cable assembly chanicteristes for SGGRASE-CR, 

LOGIBASE-CRS. and 2NUGBASE-CR4, and referenees to the subclanses addressing cack parameter. 

The specifications for the diree cable assembly types are identical except the number of lanes. 

736.114 Characteristic impedance and reference impedance 

The nominal differentia! characteristic bnpedanee of the cable assembly is 1) Q. The diflerential reference 

inypedanece for cable assembly specifoutions shall be 100 Q. 

  

426,.71.2 Cable assembly insertion loss 

The measured insertion jess of a cabls assembly shall bs erester 让 

assembly insertion loss given in hand desinted inf 
     anor eqpral te the aibiimm. cable 

     

The measdred msertiog Joss a1 13.28 GRy of a cable assenibly shall be less dian or equal to. 16.06 dB. 

Copyright @ 2017 IRES, All rights reserved. 
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Table 136~14-Cahle assembly characteristics suninary 

  

  

  

  

  

  

  

  

  

Beserintion Reference Value Unit 

Moximumi insertion luss af 13.28 hte 了 和 六 1.06 as 

Mintiram SEE kiss at 13.28 Hy 二 这 六 a 

Kinin diieesntial etiam foss at 3.28 Gib: | 13632,3 % 3 

Differential to contme-meds return Ins Betta aR 

Differential 16 ccommod-atinde camversion loss | PS6 0005 us 

Canmorerinde ty common-mode retunn dase. TBE Ea dB 

Minimum COM J3640-7 3 a8             
136.11.3 Cable assembly differential return loss 

The cable assembly difiorential return. lose shall meet the requirements of S205. 

436.17.4 Differential to common-mode return joss 

  

The cable assembly diflerential io common-mode retnm Jose shall meet the requirements of! 

1236.11.85 Differential fo common-mode conversion loss 

The cable assembly differential io common-mode conversion loss shall mest the reqniremente of 82.108, 

436.11.8 Comman-mode to camnon-mode return loss 

  

The cable assembly common-mode to common-mode return less shall mest the requirements of ©. 

436.11.7 Cable assemily Channel Operating Margin 

The cable assembly Chi GE Cperiiing Margin (COM) for cuch land is derived fram measurements of the 

    

   

  

   
  

sable i sear-ord crosstalk and far-ond crosstalk paths. COM is conmputed using thie path 
calortls sod by 196.7171 and the procedure in G34. 1, where 7) is 8 ps and Ais 2 for AUS) aaneed 

a ne specific paths used depend on cable assembly form faetor (see Agnes 136C), ag 

Tear Land Test 2 differ in the value. of the device nsckage model wansmission line length < q- COM for any 

channel within the cable assenably shall be greater than ar equal to 3.dB for both Test | and Tost 2. 
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TERE Pato Gad Taek Force ard February ZN? 

Table 4360-15—COM parameter values j 
“~ 

Cr 一 -一 — -一 5 

j Parameter Symbal) Value Units 3 

Signalinp rate ds Po BASES OoBd x A 

MMaxhnun start treqiency fain. 3.08 Che + 

Masimum frequency sag Af tun te 8 
9 

ge nintel . 
: 、 、 = 5 1G 

J device capacitance ty : ~ pk 4 
Treen 3p mia aa 
Tp 8 : Bp ene 2 
Single sided i: tga C8 He ee ve nk 13 
Package TFBS fe Q {4 

Se 2-orided fefmrence TRNA Ra at 如 

17 

18 

i 

28 

24 
oF 

23 
44 

» : 7 3 
i Ta cqualizer, 2" precursor contficiont ee ~ 一 as 

Mininuain vale: 8 26 
ay of 

at 

Trsneruliter oqualizen, pdsthascecr cncifelent ath. 一 人 
Mihi Se A258 36 
RE value i) 

0.05 

Continuans time Giter, TRC gain Shc 
Ri sabe: 26 db 

: u ap 
} G8 

Contioucns time fitter, D0 gain 2 Sed 7 
Minimenyvale: fi as 3 
Maxirtant valie u ap 38 
Rlop sive j ae 49 

Continions tine flier, zera frequencies GHe ; 。 
ria a 

Conibainus tame Hite pole frequencies. Bf es Cie 44 
Aid ". 

AS me Ec saaehencee 4s 

AG 
¥ ay 

A 48 
da Ce 49 

Nunes se of vignal 上 30 

3] 
上 ER ailamatch rahe 2g = <9 

SAR ys ap 33 

这 

Gooyright G 2047 JERE, All rights reserved. 
This js an unaperdved IEEE Siendards draft, subject fo change.

Marvell Semiconductor, Inc. - Ex. 1002, Page 000280



Draft Amendment to 证 攻克 SH 02 2 IEEE 六 相让 和 人 
{EEE P8028 Bed Task Force Sri February 2047 

Table 136~-18—COM parameter values (continued) 

  

  

  

  

Paranieter Symbeal) Value Units 

Nungher al sanyples per uniUinterval Ag 32 a 

Deubtion Raadback einihzer GET fenath ws ey wa 

Nommelized DER enefficisnt magninds hoxt ee 2 en 
forges Bb 
fares Sto AG 
  

Randent Bitten, RMS 
      

Dual-Dirse Jitter, peak 
  

_Oite sided noise spevhid density 

pay: get dete 

  

    
  

  

               
“Ber cable lenatbs & aregter thant na. a frequency step Car} mo hanger than 5 MAy is recommended, 

4136.11.74 Ghannel signal ani crasstalk path calculations 

  

The channel geths between TR) and TPS ased for esleulation of the cable assembly COM consist of 

measured cable assembly Signal and crosstalk paths, represeniative mansmitter PAB signal paths, and 
representative receiver ATR signal paths. 

    The wansnitter and receiver PCB signal paths are caloulated using the method defined iy PS. )0.3. The 

SEE parameters for 8 2» PCB are.defined by re ~fa}, and the parameter 
values given in SHI S ve PCB trace lene “th parameter 2, | has different value for each specific aiznal 

path, ag spontfincd in. 136, LEAT and 256.2172. 

    wet Sy     

  

    

The channel path caleulations use the function cascade’) defined in SSA U2, 

436.71.7.4.7 Channel signal path 

‘Che seatiorag parameters af the channel signal path dian: TPO to TPS are cated lated using Equation (136-3), 
The transmitter and receiver: PCR SR al HY pails are bot denoted ae S85" and are calenlated from 
oe PSE gad RQ : EN 2p = {Si xo in leagtl, representitig.an insertion dogs of 

at dB sf 13.38 Gx on ouch PCB. 

   
   

celp red : i EMORY ESE | aS PY cpa w SCHSE = casmidetoascadey SON SIM EES (186-8) 

where 

SCHS? is the channel signal path 

Sess is the hoat (aneniilier or receiver} PCB signal path 
<f SaSPY 4 is the cable assembly signal park (TP) jo TP) 

区 is oqualin vere 

4S6.11.7.1.2 Channel crosstalk paths 

The MDI is the significant: contoibutor fo crosstalk and is inciuded tm and characterized by the cable 
asscoibly crosstalk measurements, Orosstallc inclales. a neai-cad path where the aggressor is the PMD 

Gopyight © 2017 HEE. All rights reserved: 
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transmitter, and for specific farm factors, near-ond and alien famend orassiath paths where the aggressors are 
other PMD minsmitters that are consected to. the same cuble assembly. 

全 机 - 四 eae 
For the channel crosstalk pals, the ¢ ree CVE PC wR aad Ss “e ION “as irs iQ 4 Ae LAA The 

FVSPD ; 

  

   

    

   ery ene iy ™ = 72min in ia sebresentinia an insertion. ss of 3. 1 23. 2h GHz The 
transmitter host PCH insertion Joss isdewer than that used for the signal path, to allow fora reasonable 
worstaase crosstalk in ihe COM caloulation. 

     

The scaticring parameters af the channel near-end crosstalk paths are calculated using Ronation (196-9). 

The scattering paramsters of the chante! alien for-end crosstalk paths are caleulated using Equation (136- 
10, 

   

rep 、 - 人 EX PRY, — gf OSPY, eee 
SCHNATO = cascade(caccade¢ SPOT, SOS GER (136-9) 

  

where: 

$33 
SCHNAT, ig the pear-end crossilk path 

AROSE 
S 
EOI 
* is the ageressor transmitter PCB signal path 

is the host receiver PCR signal path defined in. PSG 01711 

  

is the cable assembly near-ond crosstalk path & (TPL te TR 

  

& is the index of the ncar-end crosstaik garth 

Shp peg EGER? PRY dHOSPH, mars 
SCHAPXTS = cascades cascadet se Sy GRO 《SS 

where 

SCHARN ye isthe alien fhr-end crasstalk path 

Sees is the host receiver PCR signal path defined in SQL) 

ER 
ose ig the aggressor transnitiey PCB Signal pati 
Rae Tones 2 2 "to PN; x . oo Et gn: 7 

gs ig the cable assembly fhr-and cmsstalk path & TPT to TP) 

k ig the index of the alien far-ond crosstalk path 

S8.417.7.2 Signaland crosstalk paths used in calculation of COM 

x Cable assemblies have several form factors, as described-in Annex 136C. The choles of signal and erasstalk 
paths for caleulation of COM is specific to cuch cable assembly form fictor, ua specified In 1367.21 

through 13601-7.2.4, 

V6.11.7.2.1 SFP2E to SFPSS 

ead crosstalk, The signal dnd nearond crogstalk p athe are used | in calcal ation of COM: 

fhe signal path is calenlated using Exnartion (136-8), 

‘The nearend crossivlk path ig calcnlaied using Equation (1369), 

Copyright @ 2017 IRES, All rights reserved. 
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FERTILE 2 QSPP28 to SFR2E 

The OSFP28 to SFP2S channel stnyctare includes ihe Menal path, theee allen faread and one near-ond 

erosatalk path. T “hese five paths are used in calculation of COM. Crosstalk: frome franamitiers on other SPP28 

ommmectors is assumed in he Insieniicant, 

‘The signal pauicis calenlated nsing Equation (136-2), 

  

The near-end crosstalk path is caloulated using Equation (36-9), with & equal te 1, 

‘Thc-thres ation far-cad crosstalk paths are caleulaid using Equation (156-1), with & valaos fang] 全 

436.41.7.2.3 SFP28 to OSFP28 

The SEP28 to QSPP28 channel structure iclades the Sa path, three alien far-cnd and four near-ond 
crosstalk paths, These 总 sight paths sre used In calculation of COM. 

The signal path is caloilated using Equation (136-8). 

The new-end criestalk patie are caloulsied nsing Rqaation (35-9), with évalaes ffont 1 te 4. 

The three alien far-ond crosstalk paths are calculated using Equation (186-Hh, with &yalues from] to 3. 

The OSEP25 to OSFP2S channel structure inchides the same paths defined: for the SFPIS to QSFP2S 

channel, aad COM as calmdated in the sane way, as defined in 136,017,239, 

136.12 MDI specifications 

This subclause defines the SQQBASE-CE, the JQUGBASE-CR? and the 2GQQBASE-CR4  Modix 
Dependent Interface (MDIs}, The MDI couples the PMD {specified in 136.8 and 136.9) to the cable 
assembly (specified a 136.10), 

For SOGBASE-CR. the mecharical interfice between the PMD and the cable assembly may be ether « 

aied palraf connectors mecting the requirenients ar ivaata 
comnectors meeting the requirements af 82.12.17 (imalti-lane MDD. The plug conmmectir is ased an the cable 

assembly and the receptacte is used on die PMD. For the rotl-lane MDL each of the paired transmit and 
receive lanes (S10, 0900), (SE4 6)), (SL2, DE ty or Sb3, DLS) aay be used for dhe transmit and rensive 
connections (SE and DE}. 

   
        

  For LWGGRASE-CR? or 200GBASE-CR4. the mechanical interfaces between the PMD and the cable 

assembly is aanated pair af connectors Eee the requirerpents of 82.15.11 Gindtiane MDD. The plas 
connector is ised on the cable assembly and the receptacle is used on the PMD. For OOGRARE-CR2 nih. 

lune MDI, the paired transmit. and receiv © lanes for one PAY shall be (SLG, DLOVand (SL), DELI), and ifa 

second PHY uses the same MDI connector if uses (SL, DLS} and (Si3, DES). 

  

For. SOGBASE-CR, IQUGBASE-CR2. gad 2OQCBASECR4. plie connectors, Ine receive lanes care 

AC-couplat the AC-coupling shall be withik the plue conncotors. It should be noted that there may be 

various, methods for AC-cogpling in actual implementations. The low-frequency 362 ee of the 

Ac-ooupling shall be less than SO kHe. 二 is recommended that the value of the couploag capacitors be 
LO ak. The oupacitor limits the inrmch chares and-baschine wander, 
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136.13 Environmental specifications 

AH equipment subject to this clause shall conform id the ayplicable requirements of 4), 
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136.14 Protacol implementation conformance statement (PICS) proforma for 
Clause 136, Physical Medium Dependent (PMD) sublayer & and baseband medium, 

type SOGBASE-CR, TO0GBASE-CR2. and 200GBASE-CR49 

4136.74.41 Introduction 

The supplier af a protoral leplementation that ie claimed te oonfarm to Clause 136, Physical Median 
Dependent (PMD) sublayer and baseband medium, type SOGRASE-CR, TGQUBASE-CR?. and 

ZUDGBASE-CR4. shall complete the following patios) implementation comformarice statement (PICS) 
proforma. 

A detailed description of tha symbols weed. in the PICS proforind, slong with instnictions for completing the 

PICS praforn, canbe frund in ¢ 

  

436.74.2 Identification 

136.44,2.7 Implementation identification 

  

Supplier’ 
  

Contact point for inquixies abet the PICS? 
  

  

lnwlomentating Name(s} and Mersion(as> * 
  

RS ay y for Hay Meni Baation 28   

    

  

NOTE [-~ Requited for all inipletientanions. 

NOTH 2-~ May he canpleted as appropiate inameetiog the requirements ter the dentification KE, 

  

NOTE 3—The terns Name and Version should be interpreted appropriately tu correspond with a supplies’s 
ieominology fe.g., Type, Series, Maced.         

436.14.2.2 Protocol summary 

  

identiicatiog of protacol standard 

  

  

ie nlifieation of amendments and corigenda to this 
OS proforma thal have bmn completed as part af this 

  

       

      

lon tens heen teguired? . Ned} Yes?) 
i; the answer “Yes means that the inmplementation does not confirma te Hi 

  

Sid 803 Sed 20Ts 3 
  

      ‘Dake of 

  

  
BREMEN 
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Tene Fiture Subcisiuse Value Comment Support 
  

CR 

  

SOS BASEAR PROG Can aperaie as 3 SUOBASE-CE. 
PED 
  

WOOBASE-CRS PMD 

  

  

SQUGBASE-CR4A PMD) 22 

  

(Can operiic as a 
2000 ASEACRA PMD 
  

    

SOORASE-R PM: Devi ite implemens Clas Oe 3 a8 
PALA for SOC ASER 
  

PMATOG LIOGRASE-P PMA Device implements Clause: 135 
PATA or LQOCHIASE-P 

   

  

CRIM 

  

PMAQQO RIO BASE- PMA 
BSG A far P2006 IBASE 
Desioe anphoents (fanse 126 

aR 

  

LEM 

  

  

  

  

   LAUDE? Cac or 
CAD Sr Cae 

  

peri ee er     

SIME OGM or 

2OGMET aad RS 
  

    

  

Apisencentiation, 
Nat 38 
Deadie implements Ankienego- 

  

  

  

SER REPEC 

  

RSF 和 a 
22 rape ements Clapar 让 a ERS 

fAUHPME 

MM 

  

  

POS) AKIBASE-R PES PB} Device amplenienis Cisse 133 
PCS 

  

sGMIEM 
  

FECT TRGB ASE-R RS.PEC 330.4 

  

Re imiplemer nig Clause 4 
| RS-PEC with RS(S44, 514) 

Cho" 
LARTIPMD 
“Mi 

  

  

PCSTOU IDOGTASE-R POS CR2s 
ROMIEM 

  

  

    

ROUGBASE-R. PCR 

  

JQUGHASE-R PCS 

  

Ra 
RE 

  

AEE fast wake capabil<    
Ry 

Capgbilite ys supported nOMIRD 

  

POSAN POS sequiremenia Rip 

    

tide interface 
   

   

  

PCS Shy 
RES 

nGMIEM 

  

Delay constraints + Condoms to Constom abs 
      Skew and Skew Vana 

orl CAAsirAts     Conforms ta consivabnte     
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Subchune 
  

  

  
    
   

  

SERIS to SERZE 

ters Foature Valve Comment States Apart 

=p MIRED capability 1367 Device Haplemonis Change #5 Q Veet} 
MDID No fy 

*C BL Cabis sssonihly 1364) 3 Yes] 

s, Ne} ] 
tan 

; 和 ASE bo 
andare aot applicable te PHYs. 

EPSA AFPIR wy SEP2S SLE |: Cable assembby fami dactor is GALS 

  

  

  

  

      

  

    
OSFPIES te SN SPPIS CREA 

PROD Q Si SBIR tp OSERIS CHL Q. 3   

  

    

ae ates we SSSNSN an“ teny identifier indicaies there ave other PACS thar depend on sehether cr net this Nem is supported. 

136.14.4 PICS proforma tables for Physical Medium Dependent (PMD) sublayer and base- 
hand madium, type SOGBASE-CR, 100GBASE-CR2, and 200GBASE-CR4 

436.14.4.1 PMB functional specifications 

  

  

  

   
   

  

    

  

  

   

  

   

  

  

  

  

  

  

  

    
          

  

    

Iter Feature Subchause ¥alueComiment Status | Support 

PPL ¢ Franemit Risction in DATA ISG.83 Converts cach syrabol sircant M Yea [] 
PS frorthe PMD service infer ince 

into art Slecirical signal ae speni- 

Bed a and delivers ite + the SUD 

PRF2 | Transm aas j in TRARS- {3643 Converts Re ayrat samigen-. | Af Yeast} 
ING rade: oxalnd by the PS 4 fonc- 

hon tite an electrical gional as 
specified, and delivers i¢in the 
MEN 

PIS | Rewelve netioy 1.83 Converls each electrical signal N Veet) 
from: the MF tas 

stream ss specified, and delivers it 

tothe PMD service: interince 

PRS | Lane-by-hine sipsal datoct J3685 Sef té one dining is disabled, Mi Yee] 
otherwise set EEC tt Signal. 
dgtect 

PPS |] Gtohel PMD transraif disable G86 Pinctlon is implemented as spect. 1 0 Yer} 
find Ne 

REY | Lanie-bydane PMD irananal Daa? Punches. ie implemented as speci: (-M Yes? 
disable fed 

PES (BMD tank 68.8 PM hull variable MRAP ding be MDIDM 
fault bit se gpecriied } S. 
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Tien Feature ¥ahieComiment Status Support 

PMD transmit faall L688 fuplemented, PMID brs “MD: QO +t Yee Py 
Sault xatishie amy ped wei the Nod 

: especie’ i BALI 

PPLO | PMD receive fal  Y36.818 Implemented, PMD Un RE UL GD 
Vs ronpi 
faull ba 

136,14.4.2 PMD control function 

Ttom Feature Subclause ¥alueComiment | Status | Suppart 

PCL | PMD control function | 186.811 tmplenented as Sy J, one wstance for M Yes {] 
wach lane, opetsting independently 

PCD | Traintne patter: DIGELLES | Boch dome piplements four peaerator pols | MM Yes?) 
TS defined in Table 136-8 

POS. | Yeshiing patterns M Yes fd 

PCH | Control held stenctuve =| TQRRIL2 | As alive area Fable P68 M Yes {| 

POS) | Revolver fame lock be | EG. 77.9.3. Ra eet fat seta buntd LM Yes fp] 
E local 

PCO | fbitiel condibca sstting When eqiiested, sat according fe the M As 
request, with values per | fable 13612 

pec? | Himdghaks Ging PAS Wher the M Yeap? 
x mmowwledge 1 rege 2503 Wi 
2 NK 

PCR | “Prnemit precaded data | 156.8 017.8 | M Yes bl 

ing by madnls6on and precoding statis 这 

POO | Receive TECH 的 六 | PMD intpems adiacent PMGA abort preood. | MoM Yee { 
nig of yecerved data sccurding to modnila- 
RG and preceding reuniest DH 

196.14.4.3 Transmitier specifications 

Diane Feature Subchnuse: Vahey Comment Status | Sappert 

Pet Onhneb vollage spectiiaicns Per Table 138-18 M Mae fi) 

TOS | Eifferential ontmat return docs Meets equatiog oongiraints | M. Yea (| 

TOS | Contoriode to ch ferential mods RSA Sissies equation constraints M Yes bt 
RE loss 

TC4 | Cormen-made te DO aut Mecte aquation conairaints | M4 Yer] 
pat K SOE, des 

TCS Sisndy-staie voltage, 生 Per Yable 136-14 M         
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      i near tt pulse peak daha} 
  

TO? | evel separation mismatch me Per Table G-1 M Yes (| 2
 

  

a
 

Ex
 

me
 

a
 

ee
 a
 

TOR | Abuolate cocflicient step sive Por Table P30} 

aw
h   

POR | Cociheiont ranges Per Isble 136-4) DM Yee {4 ey 
  

  

Signal innoiseand-dstertion ratio Per Table 136-1) M Yes ; 
  

  

  

                

从 Bi 

en
d 

PCH [ANE pp aor Per Table } 50-1) iM Yeoh] iy 

spay 2 vg oo " : : : eee ge 33 
FOS | Chapyt Phe ha Per Table (36-1) iM Wes C7 tee 

TCh. | Transontier signaling rate E33 26.5628 GBd 2.100 pret Mi You ft {4 
  

438.14.4.4 Receiver specifications VF 

  

Pio Feature: SEEN RE | Status | Sapper? 3Q 
  

j RO} | Daglerontial return Joss a7 P3 Moots cqnation consti LM Yest a3 

   
       Dp 二 ES bo sommiioriatiode Af ats sai Jum consirains iM Yea? ] 23 

reheat iss-a : 
     

136.94.1 PMD. BER. bevter than 104 wader M yest] se 
nits ms a 

  

i RCS itstfe POM oleratise (36.242 PoEY meets aE : vented axyar mip M Wes £4 38 
reguiremiont nal wats deinen a 39 
“Pablo 136-1] avith the qneoified test : 
sap and procedars ~ 

  

  

    

  

    

     

RS | ties iolerance PIO8A3. | PHY aisets PEC synrbal aren matin MM Yes (I ce) 
rerement wih the specified test 24 
RENE wp and proved ture - 

  

RS | Signaling rahe range 

815 cd               
    

  

  

  

  

Sion Feature ¥ abue? Comment Status | Support 44 
gh 

j CAL | TaGlcrontial eofieane 六 {EQ CBIIM 36 
impedance + 
  

  

  

i CAR | Adteiema psestion boss Petts Per OBL 
, 

49 

CAS | Mibvenuen inserting loss at PME 6 dB CREM ~ 

15.28 GH 了 
  

      i Xerential yetrn. fos               
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Subclanse 
  

  

Differenial fo commiod-anode 
wiprd aad oudpud yearn Tass 

  

  

Ti Qerondial te cnndmen-mede 

convert doas 

CAL 

  

CBE 

  

CR fp caminon- 

mods retarn dass 

RAS 

    

CHLOM 

  

iableaussembly Et 
Operating Margin (COM) 

    iaeates Haron canal i393 dl ior bath 
Test Land Fest 3, tor all channels 
within the cade assesably 

wr
e 

CALM 

  

CAG | AC-couphie         Within the plig connector, on the 

receive fend, 2 dR cata frequency 
tess hay 30 Ee   CALM 

  

      

436.74.4.8 MDI connector specifications 

  

Rea Feats Subclause VYalne/Comiment Status Suppert 
  

MEMS | Suiele-hie MDT cotnectar Pigs Fievies uses SPP2S receptacle. as MDT 
conesior 

Od Yeo | ] 
No {| 

  

RMIBIO: | Quad-lane MIDT commecker       PROD 

  

      
   

Device ase GS INF PIS peeeptacte as 
DE camccter   bos   AR SN     

186.44.4.7 Environmental specifications 

  

    

  

        

    

    

Feature Subcluase Valew Comment Status i Support 

Cel | Exviranmental specifications. | [6 PS anton to applicable requbemenis af | MM Yeah] 
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137. Physical Medium Dependent (PMD) sublayer and basehand medium, 
type S50GBASE-KR, 100GBASE-KR2, and 200GBASE-KR4 

437.1 Overview 

     This clause specifies iho SOGBASE-RE PMD. the HOBASE-RR2 PME) the 2G0G BASEKRR4 PMD. and 
the -baschand medium, The specifications for the three PMDs are similar, except for the aumber of lanes and 

agsocinied parameters and the MDI. 

When fonaide a complete Physical Layora PMO shall he connectod ag Hustrated in Figure 137-1, to the 

apnropriste sublayers (as specified in Table 197-1, Table 13742, and Table 197-3). 16 the medion through 

ihe appropriate MDI, gad ig the aiarazemont fimetions that ave optionally aoressitde through «the 
Management imerfuce defined im Classe 44. or equivalent, 

    

Fable 137~1-—-Physical Layer clauses associated with the SOGBASE-KR PMD 

  

as 

  

related chinse SNGBASE-KR 
  

  

  

  

  

  

  

  

  

  

  

        
PSS-—PALA fur SOBA: Required 

SSB LAUR? C2e Stoel 

ISD S0GAUL CAS Optional 

iS8PSGG AULA] Cac Ophogal 

Fa Aube Negotiation SIR 

RS Optional 
      

“fhe S0001 ix ani optional intertace. Bawever, (f the SOGMIT is net iaplemenied, a coufar- 
ing imedonientation must behave funoteomalby as though the RS and SOOMIT wert present, 

  

For the SOGBASE-ER amd HGBASE-RR2 PHYs, ni order io support the required Fame lass ratio (sce 
: Jad oss than 6.2 10°" for dd-octot thames with minimem interpackel aap, the PMD and the 

wd 
     

aSSUININ esrors ave sufficiently encarrelated. This BER allocation enables a frame: loss ratio lower than 
10° after processivig by the RS-PEC (Clause 134 or Clause 91) ard the PCS (Clause 133 or Clause 82) if 
there are-negligible orrers: due to other electrical Inferfhees (AUG. AUT-a or TOGGALT En) 让 he PME and 
PMA create-crrors that are not sufficiently encorrelated, die BER is required ta be lower as appropriate to 

maintain. a frame loss ratlo kewer than 10°!" 

  

For the JUUGBASE-RR4 PHY. in oner-to-gupport the required frame loss ratio ieee 14.225) of less than 
62% 10°" for 64-citel frames with ouninnum idterpacket gap. the PMD: and the adjacent PMA are required 

to detoct bits from a compliant input signal at a BER lower than 2.4% 10%: SsuMNE errors are sufficiently 
‘This BER. allocation enables a frame logs ratio lower than. 9.2 © 10°! after processing by the 
19} there are neelioible errors due to other elecivical imerfices QUDGAUT4). ithe PMD 
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Aasacinted chaise 
  

BU-RS ‘Required 
  

80--COMIPF caption 
  

S-PCS fy POUGBASE-R: Required 
  

  

QJ HS Required 
  

SLUPMA for loGBASER Onder” 
  

Opficnal 
    站 ES 
  

Reauired 
  

  

Optional 
  

  

POG AUT-2 Cat SS 
  

RD 
  
GENE   ES 
    7N-Enengy Efficient Ethereal Optional     

“The OGMA is antaptional inferface. However, he CGME iw nat impleraanted, a conforma 
y ipleniontagion baiaee finctionall yas fhomeh the BS and COME were present 

PMA lar LQUGRASE-R is required when vither CAUL16 or CALI Is used. 

Table 137-3—Physical Layer clauses associated with the 200GBASE-KR4 PMD 

  

Assnelated clause RGHGBASE-K RA 
    

  

“RS 

  

Roquned 
  

Optional 
  

‘Roquired 
    Required 
  

ipt 
  

  

Optional 
    

    73——Anhe Nes cad Required 
    ThEneroy hilient there Spina     

* 

    

fanning implamenistwn must behave Ionctionally as ual the RA and ZOOM UE swore pres. 

Ca. 

and PMA. creste errors that are not sufficiently uncorrelated, the BER is required to be lower as appropriate 

io maintaina fame loss ratio lower than ax” 

A ooniliant inpadt sigmd is a transmitter ougput of a comphant PHY that has passed through a complianr 
channel, 
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SOGBRASE-ER, [OOGBASE-KRR? and 2OGGBASE-KR4 PHY s with the opuonal Enerey-Efficient Ethemat 
(RER) fast wake caupabuity may enter the Low Power Idle {LPD mods to conserve energy during periods of 

lnw lnk utilization (ase Clause TR} The deep seep node of REE is not supported.    

Figage 137-1 shows the relationship af the PMD and MDT ito the ISOAEC Open System Interconnection 
(OND reference madel. 

  

  

  

        

  

  

              

  

  
  
  

Si 

REFERENCE ; 
MODEL ETHERNET 
LAYERS LAYERS 

HIGHER LAYERS 

; LEO. GR OTHER MAG CLIENT 

, MAG CONTROL (GPTIONAL) 
了 MAG 

APPLICATION 了 | RECONCILIATION | 

PRESENTATION; { ¢ BOGMI— eH | 六 NE 一 各 2 

SEssiOK S0GRASE-R POS | | WOSBASE-R PCS ; 
en iy 20RGBASE-R POS f RS-FEC REPEC 

FRANSPORT [| fy -一 | 一- 
nay PMA PMA               

  

  

  
  

      
     

    

  

RETNORE Ro 、 \ \ 
ATA LINK AK } 

PHYSICAL ? wo 一 中 NE — | 
MEDIUM <> MEDIUM <> | Meus 

x, Pow, ees a 
se yr Se 

SOGBASE-KR TOOGBASE-KE? 2OUGBASE-KRA 

SOOBMI = 20 Givs MEDIA INDEPENDENT INTERFACE MAT = MEDIA ACCESS CONTR. 

S0GMiH = 50 Ghis MECHA INDEPENDENT INTERFACE POS = PHYSICAL CODING SUBLAYER 

AN = AUTPONEGOTATION: Boy = PHYSICAL LAYER DEVICE 

CGM = 300 Gbis MESA INDEPENDENT INTERFACE PMA = PHYSICAL MEDIUM ATTACHMENT 

Lins LOGICAL LINE CONTROL PMD = PHYSICAL MEDIUM DEPENDENT 

MAC = MEDIA ACCESS CONTROL RS-FEG = REED-SOLOMGN FORWARD ERROR 

30 = MEDIUM DEPENDENT INTERFACE CORRECTION 

Figura 137~1--5OGERASE-KR, 1G60GBASE-KR2, and 200GBASE-KR4 relationship to 

the ISQHEC Open Systems interconnection (O8) reference model and the 
IEEE 802.3 Ethernet mode! 

137.2 Conventions 

Clause 137 describes three PMDs, SOGBASE-RE, [GGG BASE-KR® and SDOGBASE-ER4, svhicl have 

one, two, and four hes, respectively: For efficient descripthm, the paramcter nis tised io describe the 

number of lanes ig a specific PMD. Accordingly, n= 1 for SOGBASE-RR, = 2 for HOGRASE-RR2, and 

no for 20Q0BANE-RRA, 
    

The parantcter fis used ae an index ar a salfix fo idemily a specific lane, and takes the vahies Gia a 1. 

Within this clause, the unqualified term: “PMD refers to any of AQGBASE-KR PMD, IGQGBASE-KR? 
PMD. or 20)G8A5E-RRa PMD. 
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437.3 PMD service interfaces 

    The service imeriaces of the SOGBASE-KE, LQUGBAGE-KR2: amd 2G0GBASE-KR4 PMDs are identical ic 
thase of fe SQGBASE-CR, IQOGBASE-CR2 und 200 0B ASE-CR4 PMDs, respectively (gee 136.3), 

  

137.4 PCS requirements for Auto-Negotiation (AN) service interface 

The PCS ine with the 

AS CINK iidication defined. ir: 

PMD is required. ts sugpert fhe AN service interfkee primitive 

The reéquivemenis ave the same as chose spear fied in 1364. 
   

x 
—_
 

137.5 Delay constraints 

The sum ofthe ranamit and receive deluvs atone end athe link contributed by ihe ee and AN ancluding 
the medina drone direction shall bene mare than the maximim-delave Heted in Table 137-4. tic assumed 

thal the one-way delay through the medinm is no more thas. 20 ns. 

Table 137—1—Delay constrainis 

  

  

    

  

pun Maxton asim | Mason 

SUBASE-KE. 238 | 3 4.96 

LOOASE-RR? 405% 8 IO26 

2OIGBASE-KRA e192 16 40,98           

“One bit tine is equal to 20 ps for SOCBAST CRY Hi ps for TOOURASE ~KR2, and 3 ps for 200GBASE-ARA (See 
L ? for the definition af dee time. 

Sone panise_yaniuar i oqual ks 10.24 98 for SUGRASE-KR, S.i2ns for (OQGBASE-KR2. and 256¢n8 for 
-区 区 Se he definingn aigenss qnarts) 

    

      

  

Dessriptions of avcrall system. delay constraints can be an by ]O)4 for RMS AGE-RR, in Std for 
LUINSBASE-KR? and in 116.4 for SDOGRASE-RRS. 

137.6 Skew constraints 

Tre Skow (rclanve deluy) bepween the PCS or FEC lanes must be kept within Tyntts so that the isformation 

anithe PCS af FEC lances can he reasseiubled hy the PCS or FEC. The Skew Variation aust alse be limited to 
emure thata given PCS or PEC lane always ravorses the same physical dane. 

437.6.4 Skew Constraints for SOGBASE-KR 

Skew and Skew Vurlation are defined in. 31.5 and epecified at the points SPO te SPT shown in Figure 131~ 
3 

Tf the PAD service interface fs oloysically insiagtiatad so that the Skew at SF2 can be measured, dion the 

$38. Sinve the signal ar the PMID service interface 
fepresents a serial bit straany, thorejs no Skow Variation at this point, 

   Skow af SP2 is Hnwiced to 93 05. as defined by 138.8. 
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The Skew at SPS (the transmitter MEN) shall be less than Sons. Sines the sienal at the MDT represents. 
serial bit stream, there fs no Show Variation at iis point. 

The Skow st SP4 (ihe recelver MDT) shall be less than 134 ns. Since the signal arthe MDI represents. 4 serial 

bir giveant, there isa Show Variation at this pola. 

if die PME cerviog interface is physically instantiafed sa that dio Skew at SPS can. be measired, then the 
Skew at SPS shall be loss than 149 ns, Since the signal at the PMD service Interface represents a serial bit 

stream, there is no-Skow Varlating ac this pent, 

For more inforiaatien on Skow and Skew Variation, sce 1318: The measurements of Skew and Skew 

Varlation are defined fa 4 

  

437.8.2 Skew Constraints for JOUGBASE-KR2 and 200GBASE-KR4 

Skew and Skew Variation are defined NS and 115.9 and speciicd. at the points SPL fo SPG shown in 

Figs 80-8 and * :     SESE, 

Ifthe PMD service interface is physically instaxtiated so that the Shew at SP2 can be measured, then the 
Skew at SP? is Hmited to 43 ma and the Skew Variation at SP2 is na to 40) ps, 

he Skew at SP3 dhe transmitior MDD shall bedess than 54 ns und the Skew Variution a¢ SP3 shall be less 

tan GU} YE. 

The Skew at SP¢ the receiver MDD shall be Jess than 134 -ns and the Skew Variation at SPd shall be dess 

Gan 3.4 ns. 

ifthe PMD service Inferfaee. is physicully instantiated so that the Skew at SPS can be meusnred, then the 
Shove at APS shall beless than T4ans and the Skew Variation ac SPS shall be less that 3.6 ns. 

  

For He information on Show and Skew Variation see ROS and | 

137.7 PMD MODIO function mapping 

The PMD MDIC finction mapping requirements for he PMDs defined mn. this clause. aré identical ta those 

of 1363, 

137.8 PMD functional specifications 

1237.38.41 Link block diagram 

Cre direction ofa SOGBASE-KR, OGGQBASE-E-R2, or 2000 BASE-KRA link is shown in Figure 1 S72, 

137.8.2 PMD transmit function 

The PME transndt flarction specification a6 identionl to hat of 136.8:2 with the exception that decirical gh 
nals are delivered to the MDI, according to the transmit cloctrical shectiications in 137.9.2. 

  

437.8.3 PMD receive function 

The PMD dransmit hinction specification is identical to tharaf 36.8.3, 
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TERE Poe God Taek Force ard February SANT 

PMOUS -UNITOATA Trequest PMDUS UNITDATA: lindication 

feat {Tes} 
- Nt Ne . 

PMO UF Channel eo PMD 
La el Lotte “| 

i 
PR | 11 BMD 

和 SSE 六 rN receive 
| function i : function 

i | 
i ， i 

i \ 

i | Device 
i Mated i Package 

RE AC-coupling wae q 
ma a \ ; “ae tt 机 

oe PL Par Se : saa) ¥ cocoa a ee - Space ke 9 Js DE Sp» aed 

站 a * {oo “if : 
f Sist> NY ou Bian 

Packagedo + po it 
board-idteriace             

Figure 137-2--S0GBASE-KR, 100GBASE-KRS or Z00GBASE-KR4 link 

tone direction for ona fane is Hlustrated} 

137.8.4 PMD global signal detect fiction 

The PMD global signal fimction specification is identical to that af 146.84, 

137.8.8 PMD lane-by-lane signal detect function 

The PMD lane-by-lane signal farotion specification is identical te that of 136.8.5, 

137.8.8 PMD global transmit disable function (optional) 

The PMD zfobal transmit disable hnction is aptional, Rs specifinanon is identical to that of 1368.8, 

137.8.7 PMD lane-by-lane transmit disable function 

The PMD global transit disable finction spocification is identical fo Unat oF 136.87, 

437.8.8 PMD fault function 

The PMD full Rinction specification js identical to that af 136.8:8. 

437.8,9 PMD transmit fault function (optional) 

The PMD ER fant finetion is opuonal. ES speci Geation is ideation to that ar 148 8.8. 

4137.8.70 PMD receive fault function faptional) 

The PMD receive fant! finetian is optional is specification fa identical to fat of PAG BG. 

437.8,11 PMD control function 

The PMD control fiuictian spechication is identical ta fararlie 8.1, 

Copyright @ 2017 IRES, All rights reserved. 
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437.9 Electrical characteristics 

437.9.4 NDI 

The MDI dar the SQ@OBASE-KR, 1Q0GBASE-RR2 aad 2D0OGBASE-KRA -PHY's as an igplemontation- 
dependom direct clecirieal connection between the PMD and the medium, The MDL comprises 2 « n differ- 
ential pairs, one pair for the tranemil fmnction aad one pair for the receive finction on each lane, marked by 
TRO and TPS in Figure [A7-2, 

  Transmitter and recebver characteristics ure defined 4 iFPOa and TPSs, vehich are connected to tke MDI 

throuxh. the test fistires desorbed in 3.8.1 f and 3.55) | 
a    

137.9.2 Transmitter characteristics 

  

The transmitter shall meet the specifications given in ~E with the following exoepiions: 

ty} The value of Hnear fit pulse peak (mia) is 0.75.% 45 

2). The ouot waveibrin Pre-cursor equelizauon and Postcursor equalization parameters ave replaced 
by ihe “Tranamitior DO wavelorn” specifications summarized ti Table 136-1} and detatied in 
[SGV 

3} SMRyoy 18 cOMpated wilh A, set to 12 ands), set to 3. 

4) The value of SVAyey Gi) is 49-dB, 

  

  

Editor's note to be runoved pHor io publication! The specified mininnan SNDR in Anvex 7200 ig 37 0B: 
which matches the value of the COM paramater SNR yr, in that annex. in this dralt, SNB py mn Table 77-5 
is $2.8 gR. due jo the more chalenging channel objectived. iLis posable that he SNOR Speciisation 
fecomes another excepiian fo fhe fransmutier characteristics of Annax TO       

437.9.8 Receiver characteristics 

    

   
given in ho er elentrioal characteristios are specified at TPSa. The receiver shall meet the specifications 

VS with the following esxceplions: 
     

  

5 
Pare ha? 

2) . Insertion logs at 13.28 GHe values for Test | are 14.9 Gain) and 15.5 (man). 

3)... Insertion loss at 12.28 GHz values for Test 2 are 29.9 Gavin} and 30.3 Gna), 

43 BSS DFE 

§} Recelver fitter tolerance (see |. 

  

   
S22) 1s tested using the test chumnel in Heat 3}, 

Treaddition, (he retum loss specifications in. 139.9:3.) apply: 

137.9.3.1 Receiver input return joss 

The differential return loss, in dB, of the receiver inpur shall meet Equation (197-1) where fs the Peqnency 

in GH The reference impedance for differential sotuncloss measirements shall be G0 12 

了 

orepawh U~f GPSereagb y aga ¥ RL ANZ a a 了 0.08 S/S . dB eae) 

63-8075 Ga fst | 

The differential return loss Himit is Hnetrated by Figure 147-3, 

The dicrential to common-mode return loss, in dB, of the seceiver inant shall meet Rguation (137-2), 
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Ra
tu
rn
 

jo
es
 {

dB
} 

  

      48 
i & 30 46 ig. 

Frequency TH 

Figure 157-3—-Recelver differential return joss limit 

r Wo} ae oP EOS A 7 a 

wt is 69 cfs 19 | 

jf The differential ie cormtann-made return lose finait is Nustrated by Fieure 137-4.     
  

Re
to

re
 

to
ss
 
(4
B)
 

    
Frequency {GHz} 

Figure 137-4-—Receiver differential to common-mode return dogs Ho 

137.10 Channel characteristics 

“Phe Channel acl eee (COM) is: computed. using the procedare | in SSA) with the values da 

Table 137-5, where 7 de lps amd fis 2 for FACS as used in Sag 8AW{9) COM shall be greater 

Gas or tual 403 ta 

  

Channels shall ive AC-counling as specified 1. 9S 94. 

Channels are fecorumended io meet dhe insertion loss limits i 1387.10.12, 

xt, 
J Channels shall yneet the return loss limits is 137 10.2. 
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Parameter’ 1
 

bo
) ey
 = Fan
 

aa
 

a
 

oe
 Valine 

  

Signaling rate 26.3058 Oofd 
  

Maximeim sail fguency G08 ONE 
  

Mastatun frequency step CH my 
  

  Device packsee RE 
Single-snded device capacitance 
Trane Rs length, Test i 
Travshosion dane tenet! 
Single-snded p. 

   

  

nk 

Ri 
RE 

ne 
Q 

  

  

  

  

    

  

  

Trennition aquadizen, 
Mimencian valine 

Maximinn value 

  

  

  

Maximo valve 
Shop size 

Slop sive GOS bee 

Tranentitier aqualizer 2" pre-oarsor coefficient as 
Minin: sa hae 和 
Maxinnari value ai ~ 
Risp sige QUES. box 

Travemitier SHE posl-carser coctficient a) 
Mirna vibe ANSE Bae 
Maxi valu ra) er 
Shop sive QDS. be 

Cuntimmons tine filter, PRO gain. ane 
Mien vit hae -20 db 

  

  

Continsens ime Dlter, GC sain 2 Shes 
Mineman. vale oat i68 

Maxis valor ra) aR 
Step sive i ae 

Cantons hid Sits, zero froquencics i ; 
fae 

  

  

Contianus tinge Hite, pole frequencies 

    

  

   
   

TREE di 
Vieiin 

Par-end agpteasar 
Nearer 

      

  

  

  

  Level separation ausmatch ralic 
  

‘Trinsmniticr signal-fo-meiae. rate   
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Table 137-5—COM parameter values fcontinued) 

  

  

  

  

  

  

  

  

  

                  

  

  

Parameter ‘Syarkol Value Units 

Whoiber af samples per unt interval Ag #8 om 

Se feedback dyuaieer (PE) fenath Ny ik UT 

Maunabzed DEE cocdlicint magminde hant Bruelith 

UW 

Re 

PE doctor arr rae DER, PHP bee 

137.404 Channel insertion loss 

The niaxaninn recommended insertion loss of the channel is giver by: Eqitation (237-3), 

Aw, DES SAGs Laese GOS PSAVE Lag, =. 
LEU SS 了 HOLS IS fy © £2B3 G33} 

i (2543.29 

  

Eoltor’s nofe to be removed afer draft 7.2): The re Spanse iG comment 87 againe orak 77 induded a 
macdification of Equation (137-3) with the second line Being “12.5 - 2.2F. The oditor realized that to 69 car 
sistent with the first line and ine previous equation, ths expression should be negated. and hence the 
implementation differs irom the resolved comment. 

  

      

where 

f is the frequency in GHz 

ts ig Uke signaling rat (26.5625) it GHz 

后 . is the iasentian loss at freqacacy £ 

The dnsertion Jose limit is Hluatrated by Figore 137-5, 

437.10,2 Channel return loss 

The mitinna differential peturn loss of the channel is aiven by Equation (137-4), 

i HOS fs fed | 
READS eB ‘ f fs , an (ah) 

, 12+ Tog 4d 74 <P sy, 

bed
 

where 
7 in the frequency in GHz 

ds isthe Signaling rat (26.5625) it GHe 

REG. is the return lose af dequeacy 三 
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Frequency (GHz) 

Figure 127-5—Ghannel insertion loss Nmit 

The differential reusmn toss Bt is ustrated by Figure 137-6. 

  

TE Res 
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13
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15   

    

  这 16 Rat) 24 #8 

Fesquency {GHz} 

Figure 137-6—Channel differential return joss limit 

137.11 Environmental specifications 

All equipmarit sulject wo this chinse shall conform fo ihe appheable regeirements of 
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137.12 Protacol implementation conformance statement (PICS) proforma for 
Clause 137, Physical Medium Dependent (PMD) sublayer « and baseband medium, 
type 50GBASE-KR, 100GBASE-KR2, and 200GBASE- «RAY? 

137.424 briroduction 

The sipplier afa pratoral, lplementation that ie claimed te confirm to Clause 197, Physical Median 
Benenden (PMD) seblayer and hbaschand di type SOGBASE-RR, INUGRAS “KR2, and 

ZUOGBASE-RE4, shall cotmpleie: the fellowing pavccal iinplemeniation. conformance statement (PICS) 
proforma. 

    

A. detailed description of the symbols weed. in the PICS proforma, slong with instnictions for completing the 

RCS proforma, can be found iy ¢ 

  

437.12.2 Identification 

137 .412.2.14 Implementation identification 

  

Supplier’ 
  

Contact point for inquixies abet the PICS? 
  

  

lnwlomentating Name(s} and Mersion(as> * 
  

    
Other information mx 
SEN and ver stoma) 

wy for fall identification—o.g., 
fog iachines andar EUR     

    yin conrespiad with a supplier x 

  

lenmindloey (ee Type, Series, Model).       
437.12.2.2 Protocol summary 

    

   
    

  

Identification of prowxci slandard: ae P37, Phesical Medium 
nd baseband SN 
ERG. and SRRSNA 

  

Dependent 二 Be 
S0GHASE-RR, HQOBASE 

   
  

       Sid 803. Scd-200g4 
  

  

  

  

  

  
Date oft S     

4137.12.23 Major capabilities/options 

      RE sc sey HAT TL ess 

sad for jis intended puree and may dither publish the dt Pi cS. 
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tren Feature Subchiunie ¥alueComment States Sappart 

FRR ail Can opens ag a SUGR ASEKR ol 
PMD 

立民 正信 pF Cant aperate a6 4 3.4 

TOUCBASE-KRO PMA 

*ERA QDOGBASE-RRS PMID ASP. Cian) opetrale 25 3. O}     

  

O80 B. AR EMD 

  

  

PMASG SOSBASE-R PMA Device itp! ements Claas 135   

PALA far SC BASE-R 
  

PMATOG IDOSHASE-P PMA, A371 

  

    meee WOGBASE-P 
RRM 

  

PMAZO0 SQUGRASER PMA Br Devine iaplements Clare 120 
PMA dbs MIDOBASE- 

  

RRUM 

  

        

  

    

*AUIEMD 7 Service inferface af PMA alja- 全 人 
bent © PMD is phyocally 
insianatal 

isi IKRASIQ Service intertier Oreos 

  

pie sionally iostantiated 

  

  

GM SOGMIL C83 

  

SHOGME and RS” 
Interface i implomented of 
fchonaliv cqunvadint 

Oz Yee (] 

  

Ate Aglo-pegotiahcan Deviee anplements Aulo-neg 
Gation 

M Yes} | 

  

FRCSG Device piplementy Clause 134 
RS-PEC 

ER* 

LAUIPMD 
MM. 

  

POSAG SOGHASE-B:PCS By Device nuplemonis Clagse 135 
PCS nUiMIEM 

  

PEC TO HRROBASEAR BS-PEC | U9. Meshes inher 
g th R 
   
     

KRD* 
TALTEMD 

M 

  

  

  

JOQGHASESR PUS Device impleraents Clause 82 
{OUGBASE-R PCS    

EEO 

GMO 
    

  

POS200 SDUGBASE-R POS Deviee imp ements. is Clause Ts RRA 
ROMIEM    

  

*REE 
   

B fast wake capatal. 
   

OME 

  

  

   
AS s8rviow inter! 

  

face 

    

      DC Doky con EES:     & Condoms io canstraizs         
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Feature 

   

  

Comment 
  

  

ania 

  

aw Vi 

  

Bot coustnaints 

    

   

  

Candasns to consirabats 

  

  

  

        
   

   chamnei sp ations, These: 
NEEDS sre thst only TSS apg igas 

bis f0 chansels and are nat 
applicable lo PHYS   

YE SDDSIRE Sh? Desive ioyslonients ES 45 Yes pi 
RE Se 

SCHIE. Chancel T7480 Hera snarked with CHINE are Yee fd 

      

24 precoding an “Tein” demifier iadicaies there ave other PICS that depend on whether or not this Hern is sppportad. 

437.12.4 PICS proferma tables for Physical Medium Dependent (PMD) sublayer and base- 
hand medium, type SOGBASE-KR, 100GBASE-KR2, and 200GBASE-KR4 

137,.42.4.1 Functional specifications 

  

tte Feature Sulsolagse Shabys Support 
  

    

       

  

    
    

  

    

  

    

  

                  

    

   
PMD fhall variable mapped to 
Realt bt specced i 2   

Valet mmmecnt 

PER “Peattexalt Rendhicn. at DATA. 1368.2 Converts ouch avmiboal area M You 
fics trom: the PMD serve mh ariace 

inte any eke NA igeal ay Syke 

PE? | Transouidunetion in PRAIN- be M Yes} i 
ING mock Es 

tion inte ani n electtieat 8 
Specified, ar delivers it 
MDL wi ih the electrical specifice- 
Hone i Lay OF. 

Receive function {36.83 Bs each electrical signal M Yeal] 
from the SDT inte a syenbal 
aire as specified and delivers it 
in the PMD service intertbee 

PPS) 1 Lane-by-lasie signal detect LGR Sette one iPiraiing is disabled, Mi Yea 
piferwine set accorchde ta signal + 
detect 

PR6 | Global PMEMramaint disable 1368.6 Puacbot as paplemented as spect 全 Yeu] i} 
Hed Nef] 

PED 1 Tane-tecinne PATS teunsnait y308.7 Function fs noplemenied ae spect [ M Yas (3 
disalte Bed 

PRS | PME} find: {26.8.8 the 1 MECM       
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Tien Peature rubdlaise ¥ahieComiment Statue. | Sappart 

“PMD transmit faall L688 fuplemented, PMID brs MEQ. 7 Yes?) 
Sault xatishie amy ped wei the Nod 

; wspecutied a REAL G 

PPLO | PMD receive fal  Y36.818 Implemented, PMD Un RE UL GD 
Vs ronpi 
faull ba 

137.12.4.2 PMD control function 

Teor Feature Subclause ¥alueComiment | Status | Suppart 

PCL | PMD control function | 186.811 tmplenented as Sy J, one wstance for M Yes t] 
wach lane, opetsting independently 

PCD | Training patter: DIGELLES | Boch dome piplements four peaerator pols | MM Yes?) 
TS defined in Table 136-8 

POR. | Yeshiing patterns M Yes fd 

RCA pCombrel Beds stractase WRAL | As ahs wit a Fable 136-9 M Yeo { 

BUS | Recoiver frame lock bit | 1SG.87) 43 | faitially ael te ger, not set ta dam LM Yeap 

PCO | tbitiel condiscal sstting When reqiiested, Sef according fe the M Yes (J 
request, with values per | fable 13612 

Pe) Handshake tiring PAS Wher the M Yeap? 
x mmowwledge 1 rege 2503 Wi 
2 NK 

PCR | “Prnemit precaded data | 156.8. 117.8 | M Yes bl 

ing by madnls6on and precoding statis 这 

POO | Receive preecabad data 7 和 全 | PMD intbrms adiacent PMA abumt | MM Yee { 
nig of yecerved data sccurding to modnila- 
RG and preceding reuniest DH 

187.12.4.3 Transmitter characteristics 

Phen Feat Subchruase Vahey Comment Status | Sappert 

PCH EPO-TEia tent Ppcture: ‘Meets spocihicabans M 

RES. 1 Rapa -volinge JS 3 sf AM. 

YO3 4 Differential outpal rekuns joss VS Rit RS cquation constrands | M 

V4 | -Cofmen-meds te cummonemiods aut iA Meets equation cunslrainte | M 
pat rehyn ss | 

Steady is voltage, € i Per Vest]       
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E eature 

   
  

  

Linewr th pulse peak Onin) 
  

2
 

TO? | Level separation mismaich nie 

  

  

pea
s 

TOR | Absoletw coefligent siep size Ge A Per Fable 136.11 M Yes] 

wh
 

  

C9 | Coefdiont range IWHRLA | Per fable (36-11 iM. Fee fy @ 
  

  

TCHi. | Signalio-noise-and-dhstartiot ratio 
  

}reny ue 

i . 站 ® + 

areater than specitiod ein- D 

i   

TCU Dasarj HE Por Reble 8 全 iM Yea it ig 
  

  

TOL | Fomenitter Menaling rate 26.3625 GE s HO pra MM. Yee}               

i 

i 

i 

I 

i 
| BCT | ANE {aT ea Calonlated ay specitiod, M Yes tf] 

i 

i 
  

437.42.4.4 Receiver characteristics 

  

ftem Feature Subclause VYalve/Comment | States | Suppart a4 
  

PS RS PAG    RC’ | TE Mecls specifications: M Year] 
  

RCI | Inperdifferomiairetamiess | E8791 | Mots equation constrains iM ¥es {| 35 
  

8 aquation constrams iM Yeast] PS7 OE OOM     

  

RSS Interference solerance 这 和 人 REITs tM Ves ft 39 

yequiremtent in. all teste defined hy ; 
3-8 with ‘pe ed ‘fest 

soup nd procedure, & 

tions fisted in 197.8. 

     

       
  

  

BCS | JXter tolerance {3793 BEY RES BE e Se POET raha M Yes T] 

  

setup arid prox edu a “wd thes XU cp。 

Sivas fisted in 137.43                 
437.12,.4.5 Channel characteristics   

  

  

Hem Feature Subclause V¥alue/Commnent Sintue | Suppart 
  

j GO} Bellereniiat retard boss PFAQs Meets equation constraints CHAT OM 

  

i OCR. | Cable assembly Chaainel Wy 
Oper ang Man eit 起 2M) 

18 Greater thant or equal te 3 dis CHNLM     
Henseen a Ad 用 法 8 
frequetisy leas than 30 Rie NAT] 

  

  

      Toe. 

  

ES                 
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Fem    Status Suppert 
  

    

  

            

MB 
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138. Physical Medium Dependent (PMD) sublayer and medium, type 
50GBASE-SR, 100GBASE-SR2, 200GBASE-SR4 

138.1 Overview 

   This clause specifies the SOGBASE-SR, IGOGRASE-SR2. and 200GRASE-SR4 PMDs together with the 
miuhtiniods (ber medium. The PMB sublavers provide point-to-point. SG, FOG, and 200 Cieabit Ezhemat. 

bnks over one, two, ar four pairs af nrahiniods fiber, with a reach oft kat least Wm, 

    

  

When forning a complete Physical Layer, a PMD shall be connected to the aupropriate PMA, as shown in 
Table 138-1. Table 138-2) or Table 138-3 jo the medhim through the MEY and optionally with the man- 

agement finctions that may be arcessible thraugh the manggemiont interface defined. in Claase 45, of equiv 
alent. 

   

Table 138-1—Physical Layer clauses associsted with the S0GBASE-SR PMD 

  

or BR Amociated clause SOGBASE 
  

  

    
  

RedRiesd 

    

  

Reauined 
  

TSP MA for SG ASE-B Required 
  

TSS p—-LALTA2 O80 HR 
  

    
  
PSC. dA OOM Optional 

TSS SOG ADL? CAC: Oytiatal 
  

LSSE-SOGALE2 COM nuomd 
  

Tak   SUGAUE C2C Optional 
  

ISG SO AUEL C2M Chstioral, 
        TR—Energy Eiicient Ethernet Options! 

“The S0GMBE is an optional interface. However, Wf the SOGMH is not maplemented, a conforming 
implementation past behave fuiclicnslly as hough the. RS and SUGMU were present, 
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Table 138-2-—-Physical Layer clauses associated with the 100GBASE-SR2 PMD 

  

  

  

  

  

  

  

   

      

  

  

  

  

  

      

  

  

  

    

Associated chase HUIGBASE-SRI 

SRS Required 

80-0 MIF Optimal 

S2e—-PUS fay DORIBASE-R: Rained 

SRS-EG RCR 

RAT LQUQBASE-R Optional 

CAULEY Opianal 

AUC 有 ptinnal 
机 ALTA CIM Owonal 

LSPA for IOBGRASE-P Reid 

让 SSD TOG ALT A Cae Optional 

Laake GAGE CaM : ia a 

Optional 

ESG-1UGAL = = oe Optional 
nergy Eien Mhemet Ophonal     oh

 
g
f
 4
 

站
 

  

  

ne ah iy Optional inte ROR rer ae the € “GME 38 HN Hiplemented, 8 cantirmiag 
inyplementation must behave fmetionally as though the RS and COMI were present, 

    

Fable 138-3--Physical Layer clauses associated with the Z00GBASE-SR4 PMD 

  

Asspchrted claus HRC EASE-SR4 

Rumuired 

  

   
  

  
J00GMIF Cptional 

LSPCS inp 2O0GRASE-B Required 
  

   
  

  

   

  

  

PN-PAA for SUG BASIE Remared 

PO 2A TLS C2? Cptional 

OOGAULS C2M Optional 

GAGE Optional 
  

               

二 时 | 3 

TS Ophasal 

‘The FIOGMIEL is ant aptional inferthoe. However, ihe ZUGMI is nehimplonented a confining 

  

  
  ig as though the HS and   inplementation PRE behave fonctional 200GME were present. 

Fizure 138-1 shows the relationship of dhe PMDs and MOls (shown shaded) with ather cublayers to the 
JSOARC Gipen System diverconmection GOSH reference model, 50 Gigabit Ethernet is iatrodaced in 

Clause 13) and the purpose of each PHY sublaver ie sammarized in 13].2. 100 Gloabit. Ethemiet is intro- 

Gopyight © 2017 HEE. All rights reserved: 
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deced in Clause 80 and the purpose af each PHY suldayer is summarized in $0.2, 200 Gigalsir Ethernet is 
hitraduced in Clause 116 and the purpose of each PHY sublaver is summarized in 116.2. 

SAG BASE-SR, LUGGBASE-SR2, and HINOBASE-SR4 PU's with the optional Enerey Efficienr Ethemet 
(EEE) fast wake capability may endice the Low. Pawer Idle (LP made to-conserve cnergy during perinds of 
low lnk uiilization (sce Clanse 78). The deep sleep miode oP EEF ts nat supported. 

Further relevant information may be found in Clause | ferminoloey and conventions, references, definitions 

atel abbreviations} aed A A (biblisgraphy, referenced as TBH, PB? etc. The SOGBASE-SR, 
fUINSBASE-SR? and 20G0BASE-SR4 sublavers provide point-to-pomt 30, (U0, and 200 Gigabit Ethemet 
links over ofie two cor four, pins af randtinieds fiber, wp ap atleast 106 th. 

  

  

  

    

      

  

  

  

              
  

  

  
  

              

  

ETHERNET LAYERS 
| 

Ost HIGHER LAYERS 

. DEL Q LLC OR OTHER MAC CLIENT 

LAYERS / MAC CONTROL (OPTIONAL) 

~ APPUCATION an ，” MACS 
fog ECONCILIATIO 

PRESENTATION eg RR fON 

i ¢ Ee 下 CGM 4 DOGG 
SESSION 六 、 
re BASE-R POS {OOGBASE-R PCS | \ 
TRANSPORT foe 4 i 

poy | RS-FEC 
NETWORK |" 

aaraunk | 7/ 

PHYSICAL          
  

7 an “5 
SSGBASE-SR IHOGHASE-SRa 2OOGBASE-SR4 

SHOGMiIE = 200 Gb’s MECHA INDEPENDENT INTERFACE = PHY = PHYSICAL LAYER DEVICE 
SOGMiI= 30 Gh’s MEDIA INDEPENDENT INTERFACE PMA = PHYSICAL MEDIUM ATTACHMENT 
CGM = 100 Gis MEDIA INDEPENOENT INTERFACE PMD = PHYSICAL MEDIUM CEPENDENT 

LLO = LOGICAL LINK CONTROL RS-FEC = REEDSOLOMON FORWARD ERROR 

MAD = MEDIA ACCESS GONTROL CORRECTION 

MD) = MECRUM OEPENDENT INTERFACE 
POS = PHYSICAL CODING SUBLAYER SR = PMG FOR MULTIMODE FIBES 

Figure 138-1-—S0GBASE-SR, 100GBASE-SR2, Z00GBASE-SR4 PMD relationship to the 
ISQHEC Open Systems interconnection (OS!) reference model and the [ERE 862.3 

Ethernet modal 

438.1.4. BY errar ratio 

For the SOGBASE-SR and HGGBARE-SR? PMDs, the bit error ratia (BER) when processed by the PMA 

(Clase 145) shall he fess dian 24 * 10°* provided thar dee error siatistics are sufficiently randoni that this 
results in a frame lnee ratlo (see 94.053) of less than 9.2% 10°)* for tern frames wath minim 

inferpacket.gap when additionally processed by the PEC (Clause §34 or Chae 91} yan POS (Clause 133 or 

Clause 82). Fora oxamplete Physical Laver, the fran toss ratio may. he Noone io Gs LT? for Gantt 

frarnes wilh mihiimun mterpackst gap due i additional errors Homi dee clectrical inrerfuces, ifthe erar 
statistics ure not sufficiently random. to meet this requirement, then The BER shall be Jess than that required 
ic give a frame loss fatio of less than 9.2 S$ 10° 3S for @-actet frames with minima inferpacket gap. 

x 
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Por the 200GBASE-SR4 PMD, the bit error ratie (BER) when processed by the PMA (OC) Sy) shall ise 
lessthan 24x FO “prow AN that the error shitistica are sufficiently random that this results 3 is fr: amd logs 

tatia (see fA pei for Sducter thimes edith minim interpackel Rap when 

addnionally processed yt the PC . For a complete Physical Laver, the frame loss ratio may be 

degraded to6.2 « 16° for 64-ocixt frames with miniinum interpacket gap due to additional errors from the 
electrical interfaces. If the error statistics are not sufficiently random to mest this feauireneat, then the BER 
shall he tes a an tbat SR to give 4 frame logs ratio of less than 1.7% 10°)" Ronadaonte 

  

        

     

    

138.2 Physical Medium Dependent (PMD) service interface 

This subslauee specifies the services provided by the SKOGBASE-SR, LIOGBARE-SR3 amd 20GB ASE-SR4 

PMDs. The servioe interfaces for ihess PMDs are deserted in an abstract manner and de net imply any 

Particular implementstion The PMD service interface supporis the exchange of ancoded dara betweeti the 
PMA entity thai resides fist shove the PMID, and the PMD entine The PMD wanslates the encoded data ta 

and irom signals suitable for the specified machum. 

  
  

The SOOBASE-SER PMD service unterface is an inistaace of the intcr-aublever service inferiaos defined in 
Pas] So with a single symbol sireani (n= 1), 

Tt be TOUGBASE-SRO PME service interface is an Instance of the inter-sublayer service iverface defined In 

PiGsS with Iwo parallel Srnibo! stragais Un 24. 

  

The SNGELASE-SR4 PMD service interfaces Js andnetance of the intersaublayer sendce interfnes defined in 

vhs 4, with four paraticl syinibel stream (p kp, 

  

The service Interface primitives are summarized as follows: 

PMONIS UNITDATA  Litequest 

PMD: iS FTIDATA Mindication 
PMOZIS. SIGNAL. jodination 

     
    

The S0GBASE-SR. PMD has 2 single eyaybol siream, hence £= 0, 

The HOOGBASE-SR2 PMD hue twa parallel aymbal areinw, hence 7 =O te 1. 

The 20UG BA4ASE-SR4 PMD has four parallel symbol streams, hence =) ta 3. 

fy the trmannt direction, tre PMA. oontigsonaly sends 9 streams of PAMA symbols to the PME: one per 

lane, usnig the PMDUIS UNITOATA /redpest orimitive, Ca nonunal Gengling mi of 26.6325 Gd. The 
PMD converts these streams of eymibals Into apprapriaic signals on the MBL 

  

in the reeeive direction, the PMD. continously sends » streanis of PAM symbols ta the PMA, 

corresponding te abe signds received ftom. odie MIDE ones per dane, using the 

  

PMDUS UNDIPDATA, “isdication printiive, at agiominal signaling rate of 26.6425 GRd. 

The SIGNAL OF parameter of the PMDUIS SIGNAL indication primitive corresponds to the variable 
SIGNAL. DETECT panuneter as deftied in 128.3.4. The SRSNAL DETECT parameter can dake an one of       
two wiles: OR on FAEL. When SIGNAL DETECT = FAIL. the ps, synibal parameters are undefined, 

  
  

NOTE+-SIGNAL DETECT =O8 dees not guarantee that the rx, ba parsmeters are known. to be good, His 

possible for a poor ai link to provide sufficient light for a SIONAL _ SOT = OR indication and still not mest 

Ths BER defined in Te. 
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138.3 Delay and Skew 

438.3.4 Delay constraints 

An upper bound to tke delay dhacagh the PMA. and PMD is required for predictable operation of the MAC 
Control PAUSE operation. 

The sum-of the transmit and reecive delays atone ond of the lnk conmibuted by the SIGBASE-SR PMD 

iuchuling 2m of fiber in one direction shall be no more than 1 G24 bu times (2 Da qaanta or 26.4% ag). 

thes seh of the EN anil recehve det NS at one end of 上 « Bink coneibuied oy dl the TOOGBASE-SRe PM p 

Descriptions of overall sveient delay constraints. and she definithims for Di Unses and pause guanta,.can be 
found ia i314 for SOOBASE-SR. im 804 for HAYBASE-SRA and inp i64 sad is references for 
POGGBASE-SR4, 

  

438.3.2 Skew cansiraints 

The Skow (relative delay) between the PCS or FEC lanes must be Kept within limits so that the information 
onthe PCS or FECT lanes can be reassembled by the PCS or FRC. The Skew Variation must alse be Tanited 

wenciure that a given PCS or FEC lane always traverses the same pliysical lane,     

438.321 Skew Constraints for SOGBASE-SR 

Skew and Skew Varlation are defined in 151.5 and specified at the points SPO ts SPY chown. in Figure 131~ 
3. 

ifthe PMD service interface is physically instantiated so that the Skew at SP2 con be mcasured, then the 

Skew at SP2 ig hntited i¢ 48 ns as defined by 134,5.5.5. Since the signal at the PMD service. interface 
represents 2 serial bit stream, ihere js no Skew Varig ition alibi point, 

The Skew at SPA che transmitter KADY) shall be less than Sdons. Since the signal at the MDI represents 2 
serial bit stream, there is ac Skew: Vordition ac this pom, 

The Skow at SP4 ihe receiver MDD sisal he dese than 154 ns, Sites the signal at ihe MDI represents a serial 
bif-stream, there ie no Skew Variation at this point, 

         

Pfibe PMD service inferfaee Is physicully instantiated so thai the Skew at SPS can be measured, then the 
Skew at SPS shall De less than HS ne. Since the sigual at the PMD service interface represents a-serial bit 
vireani, there is ng Skew Variation atibis pois. 

  For more deformation.on Skew and Skew. Variation, ace US) 8, The meaguremenis-of Shew and Skew 

Neriation are defined by SS0.0 

  

138,3,.2.2 Skew Constraints for M0GBASE-SR2 and 200GBASE-SR4 

Sand specified at the points SP] ic SPG shawn. in 
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Tf the PMD service interface is.physically instantiated so that the Skow at SP2 can he measured, then tte 
Skew af SP2 te hmitest te 43 ws and the Skew Variation at SPs is Niniled to 400 pa. 

The Skew at SPS Ghe transmitter MDP shall be Jess than 34a and the Skew Variation at SPS shall be fess 

than G00-ps. 

The Skew st SP4 dihe receiver MDT) shall be fess than P34. ns and the Skew Variation ar SP4 shall be less 

than 34 na. 

TPYhe PMD service interface is physically bnstaniiatest so thai the Skew at SPS can be measured, den the 
Skew at SPS shall-be less than 145 ns andthe Show Variation at SPS shall he dess than 3.6ns. 

  

For more. information on Skew ard Skew Vaniation see Siy8 and 3 

738.4 PMD MDIO function mapping 

The optional MBIO capability described mn Clause 45 detines several variables that say prowide control and 
status information for and about the PMD, Li the MDIO Race is implemented, the mapping af MDIO 
covtvol warlables. io PMD control variables shall be as shown Table 138-4, and dhe mapping of MDIO sie- 

tus varlables to PMID sintus variables shall be ag shown in Table 138-3. 

Table 135-—4--MDIO/PMD control variable mapping 

  

  

  

  

  

  

  

  

MDI control variable PMA/PMD register name Repistanviit PMD control variable 

Reset PMLACPMYS ceantrol f reeister: | Ets PMD reset 

Global PMP transmit disable) PMD tradeout disaile register | Lae PAU Global transl disable 

PMID transmit disable 3 PMD tranuat disshle reaster | LOS PMD fansite disoble: 

PMD transnuii disuble 2 PMD transnut disable regiater | 193 PMD inunaniit disable, 2 

PMED vane sisalds } PMD trangmit disable recister | Lao PME} trancrt disable. t 

PME Ransridit disable} PMD iransmdf disable segister | Pot PMD franbwait_ disable @             
738.5 PMD functional specifications 

The IGQGBASE-SE4 PME perfarms the Transmit and Receive fimictions which-comvey datd between .the 
PMD service interfaces and the MDT. 

138.5.4 PMB block diagram 

The PMD block diagram is shown. in Phare 135-2. 20UOBASE-SR4 consists of four fm . Be direction, 

LOOGBASE-SR? consists af bwo bines. and SOGBASE-SR consists of just ons lane per direc 

For purpases of system conformance, the PMD sublayer is standandized at the ports described in this sub- 
chase, The optical iransmit stenal is defined at dhe output end of a mniltimode fiber patch cord (TPS), 

between 2 m and 4 ot in length. Unless specified otherwise, all waneniitter measurements amd tests defined 
in 138.8 are made al TP2. The optical receive signal is defined at the owtpat of the fiber optic cabling (TRS) 

at ths MDE (sse 158.10/3), Unless spocttied otherwise, all receiver measurements and teats defined in 138.8 
are made at TPS. 
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FRO service inter For darity, only one direction of PMO setvite 
face inamemiasion ig. shown wderince 

PMOUS UNITOATA O.request PMDUS UONITDATA 0 indication 
io PMEIS UNITOATS, 3 renuest iO PMOUS UNITOATA_Sundication 

Figure 128~3--Block diagram for Z00GBASE-SK4 transmit/receive paths 

Table 138-5—MDIOVPMD status variable mapping 

  

Register! 
it namber PMD status variskh MIO sistus variable PMIAUPAIB register name 

       
  

  

  

    

  

     

  

      

        

Foul . F 3 stk i is caster 

TREE taalt der ee PMD Iransnat dault 

Receive Rat PAMASPMD status S register LB.10 PMD receive Prult 

Ginhal PMD receive sional detect PME pecenve signal deteers 1.7033 PMD global signal detect 

PMI mooekvs slgtial detect 4 PMD teonive signal datect register tos PMD) sional delect 4 

PMD receive signal detect 2 PMY receive signal detoot repist Liga BMY) siemal detect 

PMD receive signal detect t PMD reseive signal detect register ER ER I 

下 ER signal detect PMD receive Rdafect register ， Lhd PMD siemal detect 0 
  

TRLGES> and TP4s0:2> are informative teference points that may be usefid to Mnplemetiters for testing 
components (these test points will pol typically be accessible in an doiplemented system). 
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138.8.2 PMD transmit function 

The PME: Transreit finction chall convert the one, two, or {hor signal streame reyjucsiod ty the PMD service 

interface qessages PMDIS UNITDATA. Urcquest to PMDIS UNITDATA. S.request info one, pvo, of 

four sepanks optical signal streants. Each  apting! signal saxam shall then be delivered to the MDI which 
contains one, two, or four paraliel light paths for iransmil, according 16 the transmit optical specifications in 

Ws clause. The hisher optical power level ut auch al shall carrespand fot, synibol  thres and the low 
ost shall comespand toi symbol = zerd, 

  

      

   

      

436.5.3 PMD receive function 

The PMD Receive fimetion shall convert the one, avo, or four parallel optical signal stream received from 

ihe MDE imo separate sytnbol streams for deliver y it the PMD servins interface aging the messares 
PMOCIS UNITDATA, Ojndication to PMDIS ONITDATA. Aindication all according to the receive opti- 
cal specifications inth Slanse: The higher So pone fevel in cach siznal shall: corespond tare synibal 
= three and the lo 

    
   

41238.5.4 PMD global signal detect function 

The PMD global signal detect finetion aball report Tie shuts of SIONAL DETECT via the PMD service 
interes, The SIGNAL DETECT . parameter ois signaled  camtmmoushy, hile the 
PMIVIS SIGNAL indication message ig generated when a chauge in. the value of SEGNAL DETECT 

occurs. The SIGNAL DETECT paranieter defined in this clause maps to the SEAM AL. OF parameter in the 
~ 

interssublayer service interface pravtives defined in. Sh, 

  

   

      

SIGNAL DETECT shail be a giabal indicator of the presence of optical. signals on sli four lanes. The value 

of the SIGN AL DETECT parameter shall be generated ancomling us ihe conditivms defined in Table 138-5, 
The PMD reeciver is not required to verily whether a contpliant SUGBASE-SR. LOOGBSE-SR2. or 
20GQBASE-SRS signal is bet sived. This. standjcd impases tin respotigs time roquiremiests on the gen 
eration ofihe SHGNAL DETECT psranieter. 

      NT 

    

Table 138-6—SIGNAL DETECT value definition 

  

  

  

  

Receive conditions SIGNAL DETECT 
Yale 

For any lane: Average opiical power at TPI7 4-3) dita PAIL 

For all laces; OK 
i@iptiosl power at TRS & average feonve power, cach ise (inivjag ‘Pable 138-2) 

AND 
(compliant SMOBASE-SR, IGQGRASE-SRT or 200GKASE-SHS gional input} 

All other conditiens Unspecified         

AS an umaviddabls consequence of the requirements jor ike setting of the ANSWATL DETECT parameter, 
inlementations must provide adequate marin ‘betweeti. tie iput optical power level at which fhe 

WAL DETECT parameter is set ie OK, and the nvherent noise level of the PMD moeloding the effeeis of 

crosstalk, power supply noise, ato. 

   

Wi an IE at the Signal nee funeting are RN by this standard, i ticlading | bnplemet 
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tion of the optical signal and implementations that respond to the average optical power of the madulaind 
optical signal. 

138.8.5 PMD lane-bylane signal detect function 

Serious linplementations ofthe Signal Detect fimetion are permitted by this standard. Wil ren the MDID is 
HE cack PMD: signal detect. wheres represents the lane mumiber ar the pange O03, shall be con- 
RS get di yesnonse to the mmeninids of ihe optical signal on Hs associated lane, according to the 

requirements of Table 138-6, 

po
r         

  

438.5.6 PMD reset function 

i cee MDIO interfane is Iniplernented, and if PMD reset is asserted, the PMID shall be reset: as defined. in 

  

138.8.7 PMD global transmit disable function (optional) 

The PMD. global transmit disable fimetion js oplisnal and allows all of the optical transmitters to be 

disabled, 

a} Whenthe PMD ginbsl iransnit dissble variable is set to one, his fimetion shall gun off all af the 

uptical Wansmitiers so that cach transnitior nests the requiremernis of the average launch power a! 
the OFF ransmilterin Talis 138—8, 

b). Ifa PMD faultis detected. then the PMD may set the PMID. global inuismit disable to one, turning 

offthe optical ramsimitter in cach lane. 

4138.5.8 PMD lane-by-lane transmit disable function (optional) 

The PMD. transmit disable. 7 Gvhere ¢ represents the lane number fh ths nine DT fiction is options! and 

allows the optical fansinitier be each lane to be selectively disabled, 

a} Whera PMD transmit disable 7 variable is set to one, this fniction shail hirn all the optical trans~ 

milter associated wath thal warlable so thar the tnursmitter miaets. the mwquiremients of the average 

faaieh poser of the OFF irasismiticr ha Table 138-8. 

by Wa PMD fanleis detected, then the PMD may set cach PMD iranamit disable. 7 ic one. tuning olf 
the optical transmilier in-cach lane. 

be ne provided t fe independently ¥ denies cael h bh tranentit ‘tone. 

138.8.9 PMB fault function fontional) 

ifthe PMD has detected’ a local firulbonany af ihe manent or receive paths, ihe PMD shall ser PMD Tal to 
GHEE. 

If ike MDIO interfanc is inpleniented, PMD fault shall be mapped to the faut hitas specified in 48.2.1.2.3, 

438.5.70 PMD transmil fault function (optional) 

ffike PMD has detected ajocal fault on any transmit lane, the PMD shall set PMD transmit fan te one, 

ithe MOO interface is todlemented PMD: transmit fauic ¢hall be mapped to the trangmit Brult Git as gpec~ 
ified ind 274 
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138.8.17 PMD receive fault function (optional) 

ifthe PMID has detected a. lecal fault on any receive Jane, the PMD shall set the PMD. xeceive fault yariaide 

RO ONE. 

ithe MDIO interlace is hnplemented PMD receive fault shall be mapped 6 te receive Tull Dit ae speci- 
fied ws 45.2.1.7.5 

438.6 Lane assignments 

There arene kine assignments (within a group of iatismit or receive lanes) for INOGBASE-SRY or 
2U0GBASE-SRA. While if ig expected that a PMD will map electrical lane ¢ to optical lane band vice versa, 
there is.no seed to define the physical ardeving of the lanes, an the BS-PEC sublayer is capable of receiving 

the lanes bn any arrangement. The positioning af transmit and recetve James at the MDT is speotfied in 
LSS ORL, 

138.7 PMD to MDI optical specifications for 5SOGBASE-SR, 100GBASE-SR2, and 
2O0GBASE-SR4 

The operating range for the SGGBASE-SR, 1Q0GBASE-AR?. and 20GGBRASE-SR4 PMDs is defined dn 
Table 138-7. A compliant PMD operates on. 50/125 pene DER fibers. ype Ala? COMA) Iype Alad 

(OMA), or fiber coraphant io TIA-dO2AAAB. according ia the specifications defined in Table 138<14. A 
PMD that exceeds the aperating range requirement winle meeting all other optical specilications ia consid- 
ered compliant (6.8. a SOGBASE-SR PMD operating at 120m meets the cperating range requirement of 
G3 m-te [00 na). 

Table 138~-7-—~Operating range 

  

Required operating range* 
  

SIGBASE-SR 0.3.99 te Fi for OMG 
     2OAGBASE- BRA | 0.3 nto 106 nt Por OM4 

O05 mip [00m for wideband MMF { TAHOIAL AAR) 
  

        
* Che PIES PSC cornentitay fhaction mee nat Ge bypassed dor any operating shetarnd. 

138.7.4 Transmitter optical specifications 

Each lane of a SOGBASE-S@. MOOGBASE-SR2 and 20UGBASE-SR4 TEST shall pinet tie. specifica 
tions in Table 138~8 per the definitions in LASS. 

138.72 Receiver optical opecifications 

Rach lane ofa MNSBARE-AR, IDOGRASE-SR2 and SQOGHASE-SR4 receiver shall meet the specifications 
in Table 148-9 por the definitions in 148.8, 

738.7.3 Hhustrative tink power budget 

An dlusteaties power badeet and penalties for SOGBASE-SR, 1OGGBASE-SR2 ‘and 200GBASE-SRa. CH- 
nels are shown in Table 135-10. 
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Table 138-5—-Transmit characteristics i 
“~ 

-一 -一 一 一 一 Cr -一 一 — 5 

Description Value Unit 4 

Simuling rate, cack Isne (range) 26.3625 & TOO pra Ge 总 

Modulation foneit BAMA 6 
7 

Cent war oh Heth 证 ange} Sideto 860 ae 8 
Jann nine hein cnn nnd i pin a nn nr nr bn nr nr nr nnn nr nr nr nnn fn nr nn nnn sneer nannies oe Be 

RMS ape sctral swidih® fax) a6 nin i) 

Averape brimmed paver, ach BE (ras) 4 dBm 1G 

VY 
Average nunc Ht power: each dane (nin) a SB. 14 
— rr - trea none nanan qr nan thy. 

Quite or Opti Inlationt Amplinndy @ Ay 3 aR 13 

Chater Giptical Modulation Aaobtude (OMAY wank dane Se aim if 
— is 

Launch power in 站 nines 1D oO (atin) {Bin ' & 

Tranemitior and dispersion oye closure (TOECO} a Sane (pa) ds VF 

Awerape launch power of OFF TREEE each lade (eax). dfn i8 

Extinction rate Gx) i; dB x0 

Optical retin loss folerenve (max) t ub xy 

Raotoledd fhax® 8686 at 19 nem. 28 
: Rat) 33 

Sern ges rere aoe mA a4 
ARMS specine) width jo the sianchid deviathar of the spout 本 
Seven the TREC < dk, tbe OMA Guin) mal excend this vahtc o 
“Sf ynensucad itG type Alabor type Ala3, S0 pm fiber ae accordance wath INC €128-] GOT fiber complisnt to 26 
TIAMQ2 SAAB. 2 

Table 138-9—-Receive characteristics 

Dovription Unit 

E Stonating rate, RE (enn JER) pow oma Rel 

L Madulaticuy forest PAM. xf 
mS] 

P Center wavelsngth (rage) R40 to Bad ton ar 

[| Psmeve threshokd Gviny 六 adBri 

F Averge receive power, cach je (max) 4 1 Be $2 

: a A 
| Average focuive power cach lane & ire dan a3 

| Reegive power, cach lane (OMA er) (OR) 3 | Bin 43 

ay 4 
rr es as 

IMA nuh ack bane das) dian AG 

y ? 
» dane” inaax on : iv st ck 48 

| Conditions of sires: vity tes! 49 
Ps eviews 30 
E Streamed eye closures (SINCOR: lade der fest d& <j 

LOMA soto Of euch aReeessoy mel a | ie x2 
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2 ip-an optical mpal- signal have te 
oy does ¢ nat st ha ve tp oparle comenily at this tapad power. 

SS and not the principal indleaior of signal strengih..A received 
“pale ehis value e: canines 让 onc hawey i tls dows nat ensure coanphance, 

asured we wth & ERROR feat sign at PPA ises 13 specified in TSR Eh. 

    

        

这 meee < SPE COMIN ROS are for measnring stressed recebver semanvidy, They ane aol channteristes of the receiver, 
‘Daly applies to IGQGBASE-SR2 and MOOGHASE SRY. 

    

Jable 133~1)-—Ifustrative link power budget 

  

  

  
  

  

  

     
  

  

  

  

Parameter OMS OMA Unk 

Re modal banthetaih at S90 nid 200 | 4a SEE 

Power budget Gormasg TDECQ) ap 

Operating diclanes ixt 

Chanol insertion foes” LS | 18 an 

Aflogation for ponalties® Gor max TOROO) 4 dB 

Additional insertion joss allmsesd a 5 ap           
  

whe. TEC. AOR 2 EE 
The channel insertion loss is © Siac wing the SiRR ss RCR wx stifled it Table (38-7 ead cabled optical fiber 
alienation of 33. diikm at 8S ee ven me LSS 1O2 

ef abies are ised for hak bade viel ations. {hh ements and are net meant to bet 
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138.8 Definition of optical parameters and measurement methods 

Al wansniitter optical nieasuremenis shall be made through a short paich cable, between 2m and 3 mn. in 
length, unless otherwise specified. 

438.8.4 Test patterns for aptical parameters 

While compliance is to be achieved in-normal operation, specific fest patterns are defined for mossurement 

consisieney and ke cnable measuncnent of sane paramcios. Table 138-12 gives the feet pattems to be used 
in each meusnroment, unless othorwise specified, and also lists references to the anbclauscs In which cach 
parameter is defined, Any af ihe test patterns given fora particular fest in Table [38-12 may be used to per 
form that test, The test patierns used inthis clanse are shown. in Table 138-11. 

  

     
  

Pattern: DPotined he 
  

  

  

            

Table 158-12-—Test-patiermn definitions and related subclauses 

  

Related 
Paranteter Pattern ; 

snhchinse 
  

Wavelength, spectral wath 

  

Average sptical pawer 

  

  

Coster Optical Modulation Amplitudes {lI A, Sates) 
  

Tranumnitier and dispersion eye cleare -unatenry 有 LIBS S 
(IDES 

  

  

ER rable            

  

od revels Yer SeHIDADY 

  

3 alkd S00) 
HOGBASE- SR? or 2N0€ SB 4 gisneal 

  

  

Stressed eve close (SEC), calbrauon & (3k BS           

138.8.7.4 Multitane testing considerations 

   Stressed soceiver sensitivity is defined for each lane at die BER specified in 148.) .1, Measurements with 

Patton. 3 PRES3 IO) allow lane-by-lane BER measurements. In stressed receiver acnaiivity measdraments, 

unelressed: lance may be creaied by setiing ihe power at the recelver under test well above Hs sensitivity 
andor fot stressing those Janes with TSfand pitter,or by other meass. Bach roceiys lane is stressed in fur 
while all are aperated, AH ageressor kines are operated as specified. Where relevant, paraniciers are defined 

with al! co-propagating and counterspropagaiing lanes operational sc that crosstalk ofiecis are incladed. 
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Where notothenvise specified, the maxima amplitads (OMA or VMAs for a partioutar situation is used, 
and for connter-propagating lines, the Tin transition. time is used. Altemative fest methods that gener- 

aie oquivalent resulis may be used. While the lanes in a particular direction may Share a-commion clock, the 
Tx and Rx directions are not synchronous to each other, Pattern 3 is used for the lanes not wider test using 

aconmon clock, there is at least: : delay between the PRBS3 EQ pattems an one lane and any ather 
litle. 

   

    

138.8,2 Genter wavelength ami spectral width 

The center wavelength und RMS Spectral width of cach optical lance shall be within the range given in 
Fable [S88 if measured per Tl 27-A or TEC G1280- 1-3. The lane under tost ig modulated using 
one of the test patierns specilied in Table everes 

      

138.8.3 Average aptical power 

The average omical power of cach lane shall be within. the limits given in Table J38-8 i measured using the 

methods given in TEC 61280-1-1. The average optical | iy measured using one of the test paticms 
defined in Fable 138-12, perthe setup shown ay \ 

     

  

438.8.4 Outer Optical Modulation Amplitude (OMA. ter) 

The OMA wiee Of Gack kine shall be within the limits given in Table 138-8 [fmeasared as defined tn. 

TDECO is a meusure of each optical fransmitter’s vertical eve closure as RH throagh. an optical to 

electrical ognvericr (OVE) wally a bandwith aquivalent to a combined reference receiver and worst case optt- 
cal channel, and equalized with the reference equalizer specified i. Ay Table 138-9 species the fest 
Hater to he weed for measurement of TOECQ. 

  

  

    

TDECQ of each lane shall be within the lenis green in Table 128-8 if measured using the methods spe 
A with the following exceptions: 

soe ‘The polarization contraiier and jest ber shawn. ii 4 are not uscd 

Sido nat apply 内 

- Phe combination of the GE arid dhe oscilloscope used to measure the opticalyavefarm fas a fourth- 

ander Bessel-Thomsan. fierrcesponse with a- bandwidth af 12.6 GHz. 

— The reference equalizer to be used for TDECQ for JUGBASE- 

2DOGBASE-SR4 is specified in 198.8.5. 1. 

    

we The. optical channel requitements in 12 

   
SR, HOGBASE-SR2, and 

438.3.5.1 TOECG reference equalizer 

      ‘The refirence equalizer for SOGBAS 2, and 200GBAS xe . SR4 is a S tap, 
tsed-forward equaliver (FFE), where Tis the ayn shal pe ted, 

  

  

136.8.6 Extinction ratio 

The extinction ratio of cach lane shall be withty the fanits given. in Table 118-8 if measured using the 

methods specified in 121.8. 

  

133.8.7 Receiver sensitivity 

Receiver sensitivity, which is defined for an ideal input signal, is informative and oampllance is mnt 
required, Wuneasnred. the test signal should have negligible ampairmenis such as interavnbol interference 
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GSD, tise'fall times. Hitter and REN, Instead, the normative requiremorit Gir receivers ix stressed receiver sen- 

atv: 

138.88 Stressed receiver sensitivity 

Stressed receiver sensitivity shall be within the himlts etven dn Table } 138-9 ‘a measured vsine fhe methodol 

oey defined in 13) JP and Powith She conlormaines test. sign 

with fhe following except ions: 

   
Pex: 
descr       

The test patterns ased. for stressed receiver sensitivity are specified in Table 158-12 

o~ ‘Phe stenalng rats and the required stressed ove closure (SECO) of the siressed recelyer conformance 

fest signal is specified in Table 138-9 

~~ The applied sinusoidal Hier is speciiied In T3881 

~~. Far HOGBASE-SR2 and 2OOGRANSE-SRA. the OMA, co Of The ageressor lanes is speclied. in 
Table 138-9 

om ‘Phe SECO of the stressed receiver comornance test! signal is measured according  I38.4.4, excent 

that the cambination af ihe OVE and the oseiiloscops bas.a fyarth-order Bessel-Theavieon falter 
PESpOHTe W ih a + bandwidth of and the optical splitter and variable reflector shown 

  

   

      

The BER. is required to be met for cach dasio umder test an tis Own, Stresend receiver sensitivity is defined 
with all transmit and receive lanes in operation, Any of the pattemis specilied for stressed receiver sensnivity 

in Table 138-12 is sent fram the RSI sectien of the PMD ondertest, The signal being transmitted is 
agynchronons to the received signal, 

138.8.8.1 Sinusoidal jitter for receiver conformance.test 

The sinusoidal jitter ts used to test receiver Jitter iolenimee. The amplitude of the applied sinusoidal iiter is 

dependent am. frequency as specified in Table 138-13. 

  

Table 135-13--Applied sinusoidal jitter 

  

Frequency range Sinnsoldal fitter peak-fo-pesk (19) 
  

Mot epeortied 
  

  

  

      

  

  

® 28 = foop bandwidth: upper incqnency beimd for added stonsoidal jitter shonkd be af least LO times the lop bandwidth 
ver bong tested, 

  

138.9 Safety, installation, environment, and labeling 

136.9.1 Ganeral safety 

Al equipment subject to dus cleanse shall confirnr to TEC 6@5S0- 1. 
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138.3.2 Laser safety 

MHOBASE-SR, TQOGBASE-SR? and 2H0GBASE-SR4 optival wansesivers shall conform to Hazard Level 
VSG Taser requirements as defined | TEC G0825-] and TEC 60825-2, onder any condition of operation. This 

ine tades shagle fault conditions wheihtex coupled inte a fiber ar out of an. open bore, 
     

Confonnaace to additional laser safety standards may be required for operation within specific geugraplic 
FORIONS. 

Laser safely standards and regulations require that the mamuifscturer of a laser product provide information 

aban. the: product's laser, safe 
   

ety Ikahures, Inboling, use, minicnance, and. services. This daeumentation 
exphoily defies requiremeus and usage resivichons am the host aysiont necessary to meet these salety 

eertifications .3 

438,.9.3 Installation 

  

I. is recommended that proper installation practloes,.ag defined ky applicable local codes and regulation, be 

followed in every bistance in which seach practices arc. applicable. 
  

438.9.4 Environment 

Normative specitications ig this. clause shall be met by a sysierm iitegrating a SOOBASE-SR, 

LOOGBASE-SR2, ar JOS BASE-SR¢ PMD over the Iie of the praduet while the product aperaias within 
the manufaeturer’s range of smvironmen§ial, power, und other specificutions: 

Itis recommended that mianulacnuers indicate, i the literature associated with ihe PHY, the operating SR 

ronmental conditms ia facilitate selection, metallacion, and mainicnance. 

  

Tt 这 resominended Het minifachwrers ER ia the ieratire associated with the conipanenic of die 
optical link, the distance and operating environmental conditions over which ihe specications of this chiuse 

will be. mat, 

  

438,3.5 Electromagnetic emission 

A. gystent intemrating a AROBASE-SR,. [QOGBASE-SB2. or 2DOGBASE-SR4 PMD shall oanply with appli- 
cable local and national codes for the Hmitation af clectromuanotic interference: 

{38.9.6 Tamperature, humidity, and handling 

The optical beak js expected to operate over a reasonable ninge of environmental conditions related to: tem- 

perature, homidity, and physinal handling (such as shack and vibratinn}. Spectlic requirements and vahies 
for these parameters are considered 6 be beyond the scope of this standard. 

138.9.7 PMD labeling requirements 

itis recommended that each PHY (and supporting decumentation) be labeled in a manner visible to the aser 
with al feast the applicable safety warnings and the applicable port type designation (e.g, SOGBARE-| 
TOOUBASE-SE. or 200GB ASE-SR4), 

        

Labelme reaniremients Jor Havard Level TSO 

1358.3,2. 

lasers are given inthe laser aafepy standards referenced in 
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138.10 Fiber optic cabling model 

The fiber optic cabling (chamiel) contains 1, 7 or 4 apnical fibers for cach divection to suppor 

SOGBASE-SR, TOQGBASE-SR2, ar 2G0GBASE-SR4, respectively. The fber optic cabling interconriosts 
the transmitters al the MDT on one cad of the channel te the recetvens at the MDI on the other end of the 

channel. As defied 19°138.1.0:3 the optical lanes appearin defined locations af die MDD but the locations 

are not assigned specitic Jane murbers within. ths. standard becanse eny nemsmitecr dane may be-connecked 

{6 any receiver lane, 

   

138.10.1 Fiber optic cabling model 

The fiber aptis cabling model is shown in. Fivare 138-3. 

    

  

Fiber apie cabling SS 

    
    

  

  

本 Lik Faich 
Las cord : 

PRO Cennediion pi —Wel Connection pete! pages 

                  
      

Figure 138-3-—-Fiber optic cabling model 

The channel insertion loseis givenin Tabled Sh-14. A channel may contain additional comectors as lang a 

the aptical characteristics of the channel (such as attenuation, modal dispersion, reflections and losses of all 
connectors and eplices) mect the specifications. Insertion loss measurements af installed Mer cables are 

made in accordance wiih FEC 61 280-4- 1-200) As OMe and wideband MMF (TIA-497 AA AE} optical fiber 

meet the requirements. for OMS, a channel compliant ro the “OMI” calumn may use OH or widehand 
MMF (TIAd92 AAAB} optieal fiber, or a combination of OM3, OM4 and witeband MMP (TEA- 
S92 AA AE). The fiber optic cabling model (channel) defined here is the same.as a sitaplex fiber optic ink 

SEE The teri channe/.is ased here for consistency with generic cabling standards. 

Yable 138—14—Fiber. ontic cabling (channel) characteristics 

  

   

    

    

    

  

  

    

Description OMB OMe TIASDAA Ey | bat 

| Operaling distance Cmax} ai iO re 

Cabling Show Guan n 5 

Cabling Skew Vivistion” (omc) a4 AS 

pe aagertion Loss" Gnas) 12 ia 8B 

| insertion ES QR ap           
   

   

df DIRURASEARRA 

ew Variation could be cased by waryelength changes, which are.athibulable to the = 

Waly apphes-te LOUGB 
An additional 400 ps of § 
Ransnuiies med the chamiel, 

“These channel insertion loss values includ cable loss plus 1.5 dB allocated Jor connection and splice loss, over 
the vwavdlength mined S40 ani to Shen, 
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138.10.2 Characteristics of the fiber optic cabling (channel) 

The fiver optic cating shall mect.the specifications defined in Table [58-14 The fier optic. cabling con- 
sists af ote or more sections of fiber optic cable and any infermediate connections required to connect sac- 

tions together, 

138.10.2.4 Optical fiber cable 

The. hor contained ‘within the fiber optic cabling shall comply with the specifications and parameters of 
Table 38-15, variety of maltmode cable types may satisty these requirements, provided the resulting 

channel algo ments the specifications of Table 138-14. 

    

Table 138-15-.Optical fiber and cable characteristics 

  

  

      

  

  

  

    

     
  

ome Wideband MES init 

Namtins) care dlanieter ， 四 So imu — 

Nonunal fiber specification wavelength : BAG TaN. 

Effective modal bandwidth (min) | 200 TI ~MH2 kan 

3 divin 

fed dispersion wavelenglh (Ag 205 < Ags f 340 {287 < Ags 1328 JE 

CE diggetsian shape TS | D106 for 285 Ags TSHR bag 24 84Or}—- Gy Stay yy | Beare? lon 

EDOOIIA sl 站 一 

for 1310s         

  

  

SIC GOTIRL LO 
EC OWL IO ty 
   

     

    

When measured with the launch conditions specttied m Table P88 

498.10,2.2 Optical fiber connection 

An optical fiber connection, as showtime Figure 138-3, consists of amated pair of optical cantiecions, 

438.40,2.2.4 Connection insertion joss 

The manimum link distance Is based onan allocation of 1.4.dB ital connecting and splice loss. For exam- 

ple dis. allocation supports three scnmections with an average hieertion loss per connection of oS aS. Con 

hactions with lower loss characienstics may be used: provided the requirements of Table 138—14 are met 
However, the loss of a single connection shall not exceed O73 dB. 

138.16.2.2.2 Maximum discrete reflectance 

  

The memimuan diserete reflectance shall be fess than-«s 
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438.10.3 Medium Dependent Interface (MD} 

The SOGBASE-SR, IDUGBASE-SR2 or OOGBASE-SR4 PMP is coued te the fiber opie cabling af the 
MDL The MDLis the inferlace between the PMD and the “Aber optic cabling” (as shown. in Figure 138-3): 

Examples af an MOG include ihe flowing: 

a} PMP witha cotmectorized fiber pletall phigged inte an adapter 

by PMD receptacis. 

NOTE —Comolanes testing as porfbomed at TP2 and TES as definatin 1525.1 notalthe MDT. 

136.70.3.4 Optical lane assignments for (Q0GBASE-SRe and Z0OGBASE-SR4 

The twn transmit and tee receive aptical lanes of TQNSBASE-SR2 shall accopy the postions depicied in 
Frepre 158—~d when locking into the MDI receptacle with the connector keyway feature.on top. The interlace 
cottaine four active Janes withie 12 toed positions, The cuht oxeter positions are unased, The trmsimit opti- 
cal lanes ocoupy the lefimast ie positions, The reesive optical lanes aceupy the rightmasl nwo pasitions, 

  

  

        

CRORC BORG RORSES LO LOLOL Se: 

      

The four transmit and four receive optical lanes of SOGGBASE-SR4 shall occupy the positions depicted in 

Figare 138-3 when lonking into the MEM receptacle wiih the connector keyway feature on top. The interies 
comlains ciaht active limes within, 12 total positions. The four center positions are unused. The transmit apil~ 
oal lanes occupy Uke lefisnast four pasitions. The receive optical lanes occupy the nightnast fsur positions, 

  

        

TR FR FR Fe Re Re Ry. Rx 

Oooo oooo oo oo 

      

I Figure 138-5-Optical lane sasignmuents for 200GBASE-SR4 

1388.10,3.2 MDI requirements for SOGBASE-SR 

The MDI shall optically nate wih the compatible plage on the sptical Gber cabling, For S@GBASE-SR, 
when the MDL is a comector ping and receptacke connection, it shall mact the interface performartice speci LE 

ouions oP TEC G17S3-1 and TRC G1 753-022-2 for performance grade Bra/2in. 
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138.10.4.3 MOL requirements for 1S0GBASE-SR2 and 200GBASE-SR4 

The MDP shall optically amie wit the compatitte plug aa the optical fiber cabling: For TOQUHASE-SR2 
aad ZOOGBASE-SR4 the MDT adapter or receptacle shall meat the dimensional specifications for inierface 

Tel-S; MPO adapter iilerface ~ opposed kevvay configuration, or interlace 7-P-10: MPO ceric device 
reauacte, fat hiferface, as defined in IEC 61754-7-L. The plag terminating the optical fi ing shall 
meet the dintensional sp ations of piteriace 7-1-4: WPO joale plee connectos fat interiiee far 2 fa i2 
bers, xs defined in TEC GI7TS4.7-1, Figure 138-6 shows an MPO female plug commector with fiat iterfhee, 

aad an MDT. The MEN connestion shall meet the interface performance speciicatinns af TEC 61 753-1 ana 
TEC G17S3-022-2 for performance grade Bow2nn, 

     
   

      

  

        
            

  

  

Fiber cable: | Keyway 

} i 
an i 
Ce ? 

了 

i 后 
Alignment nals: Algnetent pir 

MPOQ female plug connector with fat MOlLas an active device receptacte 
interface } wilt flat interface 

Figure. 138-6-—MPO femaie plug with flat interface and MDI active device 
receptacle with flat interface 
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138.11 Protocol implementation conformance statement (PICS) proforma for 
Clause 138, Physical Medium Dependent (PMD) Sgublayer and medium, type 
S0GBASE-SR, 100GBASE-SR2, 200GBASE-SR4* 

138,714 Ineduction 

The supplior af a protoral aplementation thatis clammed te confiens to Classe 138. Physical Median 
Dependent (PMD) sublayer and mediam, type SUOBASE-SR, LONGBASE-SR?. 2UNGBASE-SR4. shall 

complete the folowing protosd! knplementation onnfarmance statenient {PUCS) profertna. 

A detailed desorigtion af the symbol s used i in- the PICS profornia, along with instructions for completing the 

PICS proforma, can be found it 

  

438.71.2 Identification 

138.11.2.1 hnplementation identification 

  

Supplier’ 
  

Contact point far inquiries about the FICS! 
  

  

ERY Name     inipheme: 
  

        
   

  

May he compl 
: forms Manne     fierminntogy ioe. Type, Sones, Node 
  

138.71,2.2 Protocol summary 

  

    

   

  

fdordiflostion of protocol stamiand i TERE ioal Soda: Dopens 
dent PM aE IBASE-SR, 

} HOGRASE. 
  

ido) feation af amendients arid corriperida te this 
preload tht have been pomiplaied 44 parhal    

   

    
pion Hens bead repared’: “Naf Yee fd 

the answer Yes means thal the nnpleneniation docs not confornt fo JERE Std 802 SOI} 
  

  

Tate of Stateuent:         

   

  

esi Heal dt oan 
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Liens Feature Sahelaase ¥elueCommmat Situs | Suppert 

PSR MEIBASE-SR PMD 138.7 u} 

S23 TRO ASE-SR2 PMD Y38.7 0 

SHA 20UGBASE-SR4 PME L387 & 

#INS Installation / 全 下 天 Q 

ation fat applicable ta 
HY mianulboturer 

TR Reference paimi TEL exposed PSR i be made QO 
ahd available aries use by itaples 

rhe sn ip comity corapenent 
confimmance 

FPR Reference pamt TE exposed 1SR.S 1 ‘This pou may be made avail 10 
ahd availsble dor lestiar able for nseby inpleraanters fe 

gertiiy component 
contormance 

+ DO Delay constraints JSR Desice conforms to delay MM Yes ff 
t RSGRESS 

SG Skew cunsiraints Doce conforms Ip Show and MM Yes {] 
Show Varahor constraints 

; SSID MDIO capskihny 88.4 Registers and interlace a Yea] 
: PRET Naf}     

188.11.4 PICS proforma tables.for Physical Medium Dependent (PMD) sublayer and 
medium, type 50GBASE-SR, 1G0GBASE-SR2, 200GBRASE-SR4 

438.17.4.4 PMD functional specifications 

  

  

         

    

  

    

  

  

  

  

          

Hers Feature Subclause Valued Somiment Sistas | Support 

PEE Codapaithle with SOGHLA SER {38.4 M Yea} ] 
or TODCRASE-R or 
SOK sDAS POS and PMA 

RR ptegriion wih matiagement 了 全 
BE 

3 Rae error ratio be BER apeoified in M Yes (] 

Pe “Trabant fonction BENS MM Yee] 
interface £0 MD 

CBS Maphing between ap WAL Higher opheal payer is a aie M Yes {4 
anil Ingtcal signal fort tranemuticr     

Gopyrighhe 2077 绒 BE. Ab rights reserved. 
This San unapproved IEEE Standards draht, subject te change: 

270 

Be
 

EE
S 

BS
 

ta
re

Marvell Semiconductor, Inc. - Ex. 1002, Page 000329



| Drat Amencmentio ike Std 二 三 二 2015 
IEEE POOR God Taek Foros 

KEES Dra PBO2 SEE 2 
aed February 2047 

  

  

  

  

  

  

   

  

  

     

   
  

  

  

   

  

            

  

    

  

  

  

  

  

  

  

      

  

  

    

      

Tent Feature Subclause Yalud/ Comment Status | Sapport 

LPS Roooive fhnction ER SRSS ¥ ais Bens} wt i iM Yes {| 
PAVED service: interface 

PE Conversion ofp aptical signals {38.5.3 For delivery to the PMD service 1 Mo Yeada 
ton electrical signals misriace 

FER Mapping between gptics) signal f JAN 4.5 tigher opfical paweris a gue M Yes {| 
audingival signal for receiver 

EY. Gintad Ahad Detect Anchen {S854 Reportte the PMP semace imters | M4 Yas T 
face the nissage PME-ES SI. 
NAT indication’ SIGNAL “DET 

了 

PPE Glotal Sign Detect behasier 38.5.4 SEINAL DETECT isa ghvbal M You} ] 
indicator of the presence of optl- 
oul signals on afl a bees 

PBR Lane-by-lane Sinaal Detect {38.5.3 Sete PMD Ai detect tyak | MBO 
fiction: des on ¢ lan i 

requirements 

RY? PAID reset function. 人 Resets the PMD sublayver Mr 

138.11.4.2 Management functions 

Eien Feature Subclawce Vehee Cam ment Status | Support 

Mi» | Management register se 18.4 MIM 

MG | Global transmit disable PSS Dizables all of the optical MDNG 
| Simetion lransniiiters with the PMD. - 

wlobal Bansmit disable var- 

able 

Ma | PMD lane by Tare trans- PISS Dinubles the optical ranemitter | MDsG 
 yeit_ disable function ovt the lane associated with the 

PMP trmennt, disable: ? 

variable 

Ma | PMD lane-hy-lene transralt LIRA Disables each optival sransnitile IMDO 
| theahle for nedependontiy if Ne 

MS PRD fault Taeetion LSE 8 Sep PMD. faltto one df ay MDG 
focal fadt is detected 

Mo | PMB_bansmit fault function 138.3016 Sets PMID FanSRG fault to MDW 
ae ae local fault is detected 
on any fansnilt & 

MY | PMS ssocive: Haat function 138.5.14 Sets PAYED receive. Paulie ome fb MoD 
if wtoval flint is detected an 
any reperee harae               
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Feature Sabclause YalaeComent Status Sappert 
  

Hons if Table 138-8 
RH ments Speciica- TSR Per definitinns i [8.8 Yes] 
  

    Receiver meets specifications 
in Tale 138-0             

138.11.4.4 Optical measuremem methods 

  

  

人 na ae S30 过 Tengtle 

Hens Featare Subclause Yahi’ Camient Status | Sappart 

CMI Measurement cable tM 
  

  

ie enter w aveleng hand sp 
Wi 

    

A SS SA 

iE AE 2R0-4- 3 whder sind 

lated coniditiots 
   

Mo 

  

    Per Tet G28 4-1 
  

Ovid 

    

  

CBS SR and disperal 
nlosure ~ qualerpary    

  

Rach lane 

  

  

OM Extinction rads Be TEC 6128-22 
    OM?   Stressed receiver aenuthaly     if

 

ee
n 

pee
d 

o
e
 

ea
e 

Oe
         

  

  

  

   

    

    
  

      

  

  

  

        

Her Peabare Salchitne ET States Suppare 

ES! faeneral sately [SRA Confornis to TEC 60950- 1 UM Yes] 

ES2 Lager saieiy--ih EEC 二 3 Conforms to Hazard Level M Yes} ] 
i Level FSO “TESS laser regqniremenis 
: defined in FEC MIS2S-}) and 

TRE! GOR2S-2 

ESS: Elsctromagnetiy iiteritrence Coraplies with appheable local | M Yea] } 
dond dahonal codes for the 
tntifatinn Hi electromagnety: 
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138.41 4.6 Characteristics of the fiber optic cabling and MDI 

  

  

  

  

  

  

    
  

  

  

  

  

    

  

  

  

    

  

item Reatare Subclause ¥alue‘Commant Sains | Support 

OM Miber optic cabling PSB.19 ements specified in. INS-M 

£2 Optical Sher characteristios SEO) Per Table 138-18 INSM 

OCs Maninmita civerety reflee- PQ 1G2.2 4 Less than -20 dB ENS M 
TASS 

Ace MOI laynattor RQGGRASE | Sa REST Optical te kine assignments per M 
SRE Figure ]38-4 

RS MDE layort fir 20QGBASE- RE aseigninente per M Yes td 
SRS RE £85 

Ol6 Mit maiing, HKIGASE-SR [| T3RI03.2 | MD) aptically males with phigod [-M Yee 
the cabling, porformare: erade 
Bovina 

CCF HELGS2 | PerdEC G) 783-1 and TEC INSIM 
GUPS3-D23-2 

OCS TASAGSS | MDE osbeslly mates with phason { M 
the cabling 

j QCg Mb dimensions RAO Pe er PEEK M 

i OOM Cable RE. connector dimen BSG. ESS M 
SLODS 

Ooh MDH re equines far IRS INS M 
Ta ISH? and 

ZOO SHS            
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139. Physical Medium Dependent (PMD) sublayer and medium, type 
S0GBASE-FR and 50GBASE-LR 

139.1 Overview 

  

This chaise specifies the MHSBAS! 
nindhim. Dae optical signals cence by these two “PMD “ype are | modulated using : 3 ae tev ‘putlse 

Ri modulation (PAM) format. When forming 4 complete Physical Laver, a PMD stall he connected 
to » the approprisié FMA us shown in. Table 130-1 to the medium through the MDI and optionally with the 

lagement Linctions that may be accessible throush the mangeenient itterface defined in Clause 45, oF     
   lent, at oy) 

Table 139~1—~Physical Layer clauses associated with the SOGBASE-FR and SOGBASE-LR 

PMDs 

  

  

SHGBASE-FR, 

  

  

  

  

  

Associnied clase WORSSE-LR 

PA—-RS Required 

ds | Optional 

RS for SEG BASEAE Required 

PMRS-FEC fur SOO BASE-R Required 
  

RS 
  

  

iptional 
  

  

  

  

  

          

       

  

: 3 SC Oplicnal 

{3 DS SOG AU 12 3 ene Optional 

S3E--S00 402-2 CIM Dptional 

PSE OGALERE CEC OWicnal 

Pa -SNGAUT-T CIM fJptional 

78—Energy Eilicient Ethernet : Optional 

“SGOT ik and eqnional raed de 

  

$ meaned, a cantonme 

We KS: and SOGM 

  

though 

Figure £301 shows the relationship of the PMD and MDI (shown shaded) with other sublayers to the 
ISOVEEC Open System Ditercommection (OSD reference model. 30 Gigabit Ethernet is intraduced in 

Clause 131 and ihe purpase af cach PHY sublayer tg aammarived in 1992. 

    
    SOGBASE-FR and SOOBASE-LR PHY s with fhe optional Eneree Efficient Bthernet (1 

bility may enter the Low Power Idle (LPP niode to Conserve ener 

isee Clause 78). The deep sleep niode of EEE is not supported. 

  

3 fastawake cagia- 
wy during periods of low Nok atllization 
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ETHERNET 
ost | LAYERS | 

REFERENCE HIGHER LAYERS 
MODEL 
LAYERS 1 LLC GR OTHER MAC CHENT 

APPLICATION 上 MAC CONTROL (OPTIONAL) 
eee x 1 x ® 

PRESENTATION 7 BA 
hoy REGONCILIATION 

SESSION bog 
in foe SNM — 
TRANSRGSRT | of ¢ s 
neon +o y BOGEASE-R PES | | 

NETWORK, | ， RE 本 
: ¢ » PHY DATALING = | ， | 

i 

PHYSICAL :       

  

SOGBASE-FR 
BOQBAGE-LR 

S0GMI = $0 Gives MEGS INDEPENDENT INTERFACE 
RS-PEC = REED-SOLOMON FORWABR ERROR 

CORRECTION: 
LLC = LOGICAL LINN CONTROL 
MAC = MEDIA ACCESS CONTROL 

MEE = MEDIUM DEPENDENT INTERFACE 

PUS = PHYSICAL QQDING SUBLAYER 

Figure 129+1~—50GBASE-FR and SOGBASE-LR PMDs relationshin to the ISOHEC Gpen Sys- 
tems Inferconnection (OS) reference model and IEEE $02.3 Ethernet model 

PHY = PHYSICAL LAYER DEVICE 

PMA = PHYSICAL MEDIUM ATTACHMENT 
PMD = PHYSICAL MEGHAN DEPENDENT 

FR= PMD FOR SINGLE-MQDE FIGER — 2 kim 

LR = PMD FOR SINGLE-MODE FIBER — 18 km 

439.1.7 BH error ratio 

The bit error ratio (BER) when procesgad by the PMA (Clause 135) shall be legs than 2.4 « 10°° provided 
that the-orror statistics are sufficiently random that this resulis in.a frame loss ratio (ace 4 ‘yp oF ives than 

y2© 10 for Gd-ovter frames with inininumy Imterpacker gap when adilitionally prov by the FRC 
iClanse 134) and PCS GClawe: 133). Fer a complete Physical Laver, die frame logs ratio wy be degraded 16 

&2x 10%" for sd-coter frarnes with mininiam interpacket eap due to additional errors front the elecirical 
intearhices. 

   
   

  

  

  

Tf the error statistios. are nat sulficrenily nexiom ie mect this requirement, then the BER shall be tess than 
. 7 : ~ 。 ce = F ren koe : woe sy fe . 
that required to #ive.a fhante loss ratio af less than O02 ~ 107°" for Gd-octet frames with minima interpacket 
gap. 

  

138.2 Physical Median Dependent (PMD) service interface 

This sxbclause specifics the serviegs provided by the SGCHBASE-FR and SOGBASE-LR PMDs, The service 

interface for these PMs js described in an abstract manner and does nat imply any particular 

implementation. The PMD servios iiterface supports the exchange of encoded data between the PMA entiny 

that resides past above the PMI, and the PMID entity. The PMD iransiaies the encoded data fo and fiom 
sionals adiuble fur the specified medhun. 
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The SOGBASE-PR and HXOBASE-LR PMD service interface ig an instance af the inter-sublayer service 
iferlace defined in 131.3) wilh « single sinbo! stream Sm 和 

The service infeciace primitives are summarized as follows: 

   PMENIS ONITDATA. Orequest 
PMDUS UNITDATA Oundication 
RPR SIGNAL mdivation 

   

  

In ibe. in ase direction, the PMA cominuousty sends one stream of PAM symbols to the PMD asing the 

Mi Ess ATA, _Brequest trimitive, at 4 ‘nominal signaling rate of 26.6525 GRE The PMI) converts 
these sit rears of symbols into approprivic signals on the MDE 
      

     

in the secelve direction, the PMD CS sends one stream of PAM     

  

eyinbole ta the PMA, 

ats a nominal i signaling f rate al 36.6525 GBa. 

The SIGNAL OR parameter af the PMDNIS SIGMAL indication. primitive coresponds to the warlable 

SIGNAL _DETECT parameter 45-defined in {39.5.4. The SIGN AL DETECT parameter can take on ane af 
tivo valves! OK or FAIL, When SIGN IAL DETECT = FAIL there symbol parametors are undefined, 

  

raicicrs are known. to be goad. his 
To OB indication and still meal meet 

    
  
  

ancl anil DETEC Ts OK does beats guaranice hat the ete bE 

139.3 Delay and Skew 

4139.3.7 Delay constraints 

As uipper bound to the delay through the PMA and PMD is required for predictable operation of the MAC 

Control PAUSE operation. The sum-of the temsintt aad receive delays at one end of the link cantribared by 
the SGGBASE-FR and JOGBASE-ER PMD? inciiding 2 m of fiber in one direction shall be no more than 

DH Unies (2 pause quanta ar 20.48 as} A description of overall syefent delay constraints and the 
nitions for I) (imies and pause quaritum can. be found in 31.4.and lis references, 

    

    

det 

439.3.2 Skew constraints 

The Skew {relative delay) between the FEC lanes FS he kept within limits so that the information on the 
lanes can be reassembled by the FEC. The Skew Voriaiion niust aleo be Jimited. in ensure that a given FEC 
lane always draverses the same pirysical faite, Skew and Skew Variation sre defined $1121.53 and specified at 

the points SPY 1 SPT shown in Figure 13 1- 

Lf the PMD service interface is physically instintiated so that the Skow at SP2 can be measured, then the 
Skew at SP2 is Himuted fo 43 as as defined by 135.9.3.5. Since the signal at the PMD service interface 

feprosents 2 serial bit gitoan: there is no Skow Variation at this pout, 

The Skew at SPS Ghe transputter MOD shall be loss than 34 ns. Sinos the signal atthe MDI represents a 
serial but stream, there is no Skew Variation at this polit. 

The Skew at SP4 {the receiver MDT) shall be less than. [34 ns. Since the signal atthe MDI represenis a serial 
hit civeany, there is my Show Variation at tiie point. 

Gopyight © 2017 HEE. All rights reserved: 

This is an unapproved IEEE Standards draft, subject to change. 

he
 

EA
 

Pa
 

te
e 

26 
OF af 
et by 
aad 

40

Marvell Semiconductor, Inc. - Ex. 1002, Page 000335



Draft AmendmentioiSRE Sid 802.3-2015 EES Gea PBO2 Bcd 2 
TERE Pots 30d Taek Force ard February 2037 

If the PMD service iverface is physically instantiated go that the Skew at SPS can be measured, thon the 
Skew al SPS shall be less than 4S ns, Since the signal at the PMD service injerface representa 4 serial bit 
stream, thers isne Skew Variation at this point. 

For more infermation an Skew and Skew: Variatinn, see 231.5. The mesisnrinents af! Skew and Skew 

Varhation are defined tn 

  

139.4 PMD MDIO function mapping 

The optional MBE capahitin described in Clause 44 defines several variables that may provide conn and 

SS information-for and about the PMD, If die MDIO interface is inplemented, the mapping af MDIO 
comtral varhibles ta PMD control variables shall be as shown. in. Table 135-2 and the muipphig of MDIO 
statas variables ty FMD status variables shall be as shove in Table 1439-3, 

  

Table 939-2—dIDICVPMD control variable mapping 

  

  

  

  

MIO contrat variable: PMA/PMD register name Rewister/bit PMD contral variable 

Reset PMAJPMD contral 1 register | Las PMD: reset 

Global PMD transmit disable “PME East disable rewiste ar Pao PMD; Blobal transmit. disable             

  

  

  

  

    

MIDIG status varishle PMA/PMB register name ee FMD status variable 

Fauit PMACJPMD status P register Li? PMD: Tank 

Trassane Gaal PMASPMD siatus F pogrster LA PMD beam adi 

Reéosive fault PMACPMD statis 2 register LSD PMID sopeise: fant 

PMDereceive signal detect register TIO PMD 2 bal aipnal defect 

  

    

  

  

  

  

135.5 PMD functional specifications 

The JOGRAAE-FR. and SOGBASE-LR PMDe perfiem the Trananiit and Receive dimotiong. which camvey 
ddia-betwaen the PMD serine nderlace aud the MDL 

139.5.1 PMD block diagram 

Yhe PMD block diagratt is shown bt Figure 139-2 Por purposes of system confortiines, the PMD sublayer 

is Standardized at the points described:in dis subclause. The optical ranemit signal isd eth ned atthe euipet 
end of 2 single-mode Hber patch cord (TPA. beneeen 2 in and Sm.ii length, Unkess specified otherwise, all 
tminsmiitter measurements and tests defined in 199.7 are mace st TPZ. The aptical receive sie onal | is defined st 

the output of the fiber optic cabling (TPS) af the MDI (see 139 10,3) Unless apecified otherwise, all receiver 

mieasuromen!s and tests defined in 139.7 are made al TPA. 
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Ratinver Jeo oN, os, wots: Pistimer 
function f py | 了 YYP2 1 rps \ ( ree) function 
{partof Kf Qe a SS a“ {pan af 
zw 了 T _ J PMA 

Ay ads wy SS 

] PD Opheal FA 
ie ro! vanamites Uh ; LLY Se LT] receiver : 和 or 

' 了 于 

1 po :| A SL es mw 
1 : Paich Q ‘eal 1 | 
二 “ : gp fier cable | 1 SIGNAL GETECT 
i PMD H 
了 MODI Rath i 

PMD service PMO service 
interface interface 

PMONS UNITDATA, {request PMCS UNNTGATA. Qindication 

Fer clariy, only one direction of transimssion is shawn 

Figure 1395-2—Block diagram for 50GBASE-FR and 50GBASE-LK transmitireceive paths 

139,.8.2 PMD transmit function 

The PMD. Transat function. shall convert the be seam requested by the PMD service interiice 

messages PMEVIS. UNITDATA. G.coqnest inte an optical signal stream. The optical signal siream shall then 
be delivered to the MDM, decording (0 the transmit nptical specifications in this claase. The highest optical 
power level in the siamal stream shall correspond to ix_syrobol = three and ihe lowest shall correspond ia 

by avmbal = vere, 

139.5.3 PMD receive function 

The PMD receive function shall convert the eptical signal stream reeeived from the MDE into x ayartbol 
stream for delivery to the PMID service interface using the message PS UNITDATA Oundication, all 
according to the reomve optical specifinations in this clause, The ligher opacal power level ii cach signal 
shall correspond te rx symbol = three and the lowest shall comespond fo rs symbol = wera. 

138.5.4 PMD global signal detect function 

The PMD giohal sional detect RH shall report the state of SIGWAL DETECT via the PMD sence 
interface. The SIGNAL DETECT -pamuteter 4s signaled: continunasly; winks the 
PMEIS ALOMAL indication mescare Is generated when -a change ta the value of SEONAL DETECT 

gcours, The SIGNAL DETECT parumeter defined iithis clase mans wo the SIGNAL OK parameter in the 

inter-eublaver service biterface primitives defined In 1313. 
     

AG NAL DETECT shall bes. global indicator of the presence of the optical signal. The value of the 
5 CY parameter shall be genorated according to the conditions defined in Table 139-4. The 

PMD reexiver is not required te verify whether a compliant SOGBASE-R signal is being received. This 
standard inmmoses ge response ine requirements on tie penenition of die SIGNAL DETECT parameter, 

  

AS an wuiavoidable cansequence of the requiverents. for The setting of the SIGNAL DETECT parameter, 

hnplementations rust pride adequate marzin. between the input optical power level at which the 
SIGNAL DETEC 
ormesiaik, power supply noise, stc., 
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Table 139-4—SIGNAL DETECT value definition 

  

  

  

      

Rereive conditions SiG AL_DETECT 
wake: 

Avetage-cptical power. PP3 6 2 dB RAH. 

HOphtcal power at TPA > averaxe receive power in Table [39-73 OK 
AND 

ivompliant SOOBASE-R agnal inpud] 

AH other-conditieas Lnspectitved     
Various. iniplomentations of the Signal Detect function are pemnitied by is: standard; inchadling 

tmplomentations that generate the SIGNAL DETECT panimeter values in pegginnse io the amplitude atthe 

modulation of the optical signal and implementitions that respond te die averige optical pawer of the 
modulued optical signal. 

433.5.8 PMB racet function 

fithe MIC interface is dinplomented, and if PMD gesel is asserted, the PMD shall be reset-as defined in 

135.4.8 PMD global transmit disable function (optional) 

The PMD. siobal wansmit disable linetion is optional and allows the optical transmitier to be disabled, 

a}. Whenthe PMD. global transmit: disable variable is set fo one, this function shall num off the optical 

izansmiticr so that iC nests the royutremenis of the average kaanch power af the OFF transsaitier in 
‘fable 139-6, 

by. Ifa PMD faulbis detected, then the PMD may setihe PMD global transmit, disable te ane, ture 

off the optical rransmitter, 

  

138.5.7 PMD fault function (optional) 

ifthe PME has detected a local RE on the irmsnit or receive paths, the PME shall set PMD fralt ta one. 

Ifthe MDIC! interfiies is implemented, PMID fall shall bo manped to the fault bit de specified in 48.24.23. 

439.5.8 PMD transmit fauit function (optional) 

Ifthe PMD has detected a iocal fault de the irussimitter, the PMD shall set the PMD transindt faut variable 

i ODE, 

if the MBIO ee is Hoplemented, PME: mangnait, fault shall be mapped to the Ganamit faudi bit as 

specitidd in 45.2 174 

739.5.9 PMD receive fault function (optional) 

Tf the PMD has detected a focal fault on the receiver, the PMD shall set the PMD reecive folk variable to 

OHS: 

EE the MEDIO inte 
apenified in 45.2. 3 ie 

is implemented PMD recent tanit shall bemapped by the reosive inde bif-as Re 
ae 

2 
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139.8 PMD to MDL optical specifications for 50GBASE-FR and SOGBASE-LR 

The operating rt E 1 é are defined in Table 139-5. 4 
SQOBASE- ERE ar  SOGBASEALR coniptia ant PMD operates on ty be BL 1, BLS or B6 a single-mode fibers 

according fo the gpecfications defined in Table 120-13..4 PMD that exceeds the SpPcraling Age 
roquiremieny while meeting all other omical specifications Is considered compliant (c.g, a SOORASE-FR 

PMD operating at 2.5 kan ments the aperaling range roquiremont of Sam we 2 ken). The 00GB ASE-LR PMD 
HilcTapenites with fhe SUGBASE-FR PMD provided that ihe channel requirements for SOUBASE-FR are 

MeL 

      

Table 135-5~S50GBASE-FR and S50GBASE-LR operating ranges 

  

  

  

      

PMD type Required aperating rstige 

| SOGBASE-PE Amte 2 km 

SHORASE-LR: fei 10 km 
  

738.6.7 SOGBASE-FR and S0GBASE-LR transmitter optical specifications 

The SNSBASE-PR transmitter shall meat ihe specifications defined in ‘Table 199-6 per the definitions im 
TR. The SOGBASE-LR transmitter: shall pieot, the smocifications sletined in Talle 150-6 per’ the 
definitinns in 139.7, 

Table 139-6--SOGBASE-FPR and SOGBASE-LR trananit characteriatics 

  

  

         

    

  

  

  

  

  

  

  

  

  

        

     
  

      

  

  

    

  

  

   

  

  

    
  

  

Description RUGBAS: ER Unit 

isd 

: Afadulationy foetal 机 ee 

Wavelengtie fringe) TY, 

Side-mede suppression ratio (SMSEY, (ain) 30 dR 
Total averige RE praver (imax) 3 a2 am 

Aversze isunch power® Grin) “8 ah dBm 

Ouier Optical Mohilation Amphinele (OMA jo) Gnas) 28 4 dB 

futur Optical Medulatiog Armplinaie CMA) nin" “2 oak dBm 

Latinch poser i: OMA sane UNE TDECO puis ye 5 op 2 | dina 

‘Tranuaitter and dispersion eve closure fay PAM 23 aa ays 
(TRECOS Gras} | 

te launch power DER transnutior (max) ~20) Ra 

Ratinction ratio {min} 43 as 

RIN, sCIMA Oman} =F Le dae 

ED MAO —_ “138 He 
Ontical sett fess lolorance (mex} 16S i iA dB 

‘fainsnutter refleciance*’ Que} iD dB 
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“Average launch power Gist} is informative acd nel the principal indicater of signal NE ET with Ieanch 
2 power tee low fis value cannot be cemmphank however, a-valie above fits deus nat ensure compliance: 

gan if the TDECQ < 1 dB, the OMA, or (inte) must exceed this value, 
“Tratmanditer tefleciance is defined looking inte the tememitter, 

   

      

  

139.6.2 S0GBASE-FR ard S0GBASE-LE receive. optical specifications 

The SOGBASE-FR receiver shall meet the specifications defined In Table [39-7 per the definitions in 139.7. 
The SQOBASE-LR receiver shall meet the specifications defined in Table 139-7 per the definitions in 1307, 

Table 1429-7—-S0GBASE-FR.and §0GBASE-LR receive characteristics 

  

    

  

  

  

  

  

  

  

  

  

  

  

  

  

  

Bescription AGG BASE-FR SREBASE-LE Unit 

| Suanding rae (ange) 263655 LO BR and 

| Modilation fonvar PAMA ee 

Wauengthe (ratiped {ats Sin YSERA Mh. 

Jo | Danage threshold 3.2 52 aRan 

| re re 42 Bo 
i Avernge receive power” (min) ad aH am. 

{ Recor pewer (OMA gan} (aan) a4 4 Biking 

| Recebver reflécianve tas} 2b db 

| Receiver sensitivity (OMA oP ima) ~ES SR in 

i | Stressed reccuyer sensitieity { as {ras} AS +83 din 

Condiians of stressed receiver sensitivity ieSE 

Stressed eye closuze dor PAM (SECO) 23 ne aR             

“The receiver shall he able to tolerate, without danwes, continues expostire to att apical input signal Raving this av- 
stage power level. 

Daversge mceive power Gin) is inforinative and nut the principal indicator of Wenal arengih. A received powor below 
this vabic: canndt he compliant. however, 3. value above. this does net ensure compli aies, 

hse iver sensitivity 10% ed {max} i 8 AAA 

sd with conformance t gue al al FPS tae ae 3} tor the BE 

*Phose test conditions are for meisuring atressad re 

  

       
   

       Hedin 99 U1. 
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139.6.3 SOGBASE-FR and SOGBASE-LR iustrative link power budgets 

Uheivative power budgets asd penalties: for SROBASE-FR and MRORASE-DR channels shows in 
Table 130-8. 

Fable 139-8--50GBASE-PR and S0GESASE-LR iilustrative link power budgets 

  

Parameter SOG RASE-FR    

  

   

  

  

  

  

  

  

              
Channel insertion dons f° éa* db 

Maxinman discrete reflectance See (SOHL22 See O22 ag 

“Allocation for pendit s* (for masiment op 26 - a ' 3 —_ aii - 
PEC} 

0 0 dB 

nel dasertian loge ay cate ia "ete the maximum cists ciisd dn Table 130-5 far 

    

SFR and fiber atiomnation of U3 dBdan plus.an allocation fo neebarand aphce loss phen 
it i 2. W201. 

chame? bwenion lees ie calentated using the maxi distance Specified py Table 1$9-8 for 
ASE LG and fiber alonuaties of 04% divin al 1298 ren plus an alacant for conmmecicn and 

wen in Te 2 E. 
$ are ites} for link budget oniculstiow.“Phey are not reqnirements and are nel meant fo be 

    

  

SORES 

epbve to 
"Link ponallic 
tested, 

    

  

139.7 Definition of optical parameters and measurement methods 

All wansinitier optical measurements shall be inade through « short paich cable, beewsen 2 yn and 3m in 

longih aniess otherwise specified: 

139.7.1 Test patterns for optical parameters 

While compliance is to be achieved in normal operation, specific test pavers are defined for measurement 
consistency and to enable meastirement of some paramoters. Table} oil if gives fis fst pattems fo be used 

in cach measurement, wiloss otherwise specified, and also Hels references to the subelagses In which cach 

parameter is defined. Any of the test patterns given fora particular test iN Table 138-10 may be we ed 
Paget perforin dat test. The test patierne used in chia clause are shown in Table 1. 

     

   

  

  

Patterns 
  

  

  

  

  

  
    

“2 PRBSUO 

3 PRBS IAG 

x Semnibled idle 

é SSPRO 
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Table 139-10-—-Test-patem definitions and related subclauses 

  

Parameter Pattern Related subclause 
  

Wavelength Square wave, 3,4, 5, 6 ar-valid $397.2 
SUGBASE    

    

  

  

         
Side rane cuppressiont ratigs 3,56 valid JGGQR ASE on 

Avene option! power 3.8.6 oF vad SQGBASE-R signal 1387.3 
  

Outer Ortical Modulation Amplitnds (OMA oy) 号 全 全 
  

“Ceimsniitter aud dispersion aye closwer PS 6 BATS 
CPDECO) 
  

  

dors 
  

  

RIN ys OMS ond RING 7 ef IMA ER wave 879 
  

Sieesed receiver conitirmance fest signal a L792 

      

  

      
139.7.2 Wavelength 

   The wavelength shall be within the ranges given bt Table 199-6 for SUORARE-FR and SOGBASE-LR. if 

nivasated per TLAVELA-455-127-A. or TEC S1280-1.3. The @anemitier is maduatal using the teat. pation 
defined ux Table 159-10, 

433.7.3 Average optical power 

The average optical power shall be within the Himits. given in Table 139-6 for SQQIBASE-FR and 
SOUBASE-LR if measured using the methods given in TEC SS 1-1, 

{33.7.4 Quier Optical Modulation Amplitude (OMA, j0;} 

The OMA vue, shall be within the Hots gives in Table 132-6 for SOGBASE-FR and SQGBASE-LR 让 
mMeousured Nene ales pation specified for extinction ratio in Table 199-10. The OMA. 9.9 18 defined asthe 
difference between the average optical laimch power level Fs, measured over the central 2 U1 of a ron of 7 
threes, and the average opical lammch power level Py. measured over the scniral 2 UDof arun of 6 zeros. as 
shawn in Figure 130-3, 
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本
        , 2 ul 

Ny i ef 
Te 

了         
Figure 139-3-—-Example power leveis Pr and Ps frony PRBS 130 test pattern 

133.7.5 Transmitter and dispersion eye closure for PAM4 (TDECG) 

The TDECO shall be within the Houte given in Table 139-6 fo: 

qneasured using the methods specified in 1I0-7.8.4, 1387 3 2 and 1: 

SBASE-FR and SOGBASE-LR if 
33 

t Se 
307   

FDECO is a measure of each optical ranamitter's vertical cye closure when wansmitied through a warst case 
optical channel ispecitied in 139.9.5.2), ae measured thronglt an optical ie electrical converter (OFF) with a 

baruladdih equivalent to a reference receiver, and equalized with ihe mlsremce egaaliver (as described. in 

139.7 5.3), Phe reference veesiver and ocuualizer may be inplemented in. software ar tay be part af the 
asciilssoane. 

Table 139-16 specifies the test patterns tn be used for measurement of TOECD. 

133.7.5.1 TOECG canformance test setup 

A block diagram forthe TOECO confornance testis shown in Figure 136-4, Other equivalent measurement 
insplemonbautions may be used with suitable calibration. 

The optical splitter and variable reflector are adiusied so that cach transmitter i6-tested with the ontiogl return 

loss specified in Table 130-f1. The SEE of polarization of the back reflection is adpusted to create the 
preatest: RUN. “Phe stenal is tested wilh. the optical channel deseribed dy 39-7,4.2, The osantbination of ite 

OF8 and the oscillascapes has:a fourth-order Bessel-Thantiwon filter response with « bandwidth of {9.34 GHz. 

Campensation may be nude for any deviation from an ideal fourth-order Besse!-Thomson response. 

  

The test patiern {epecified in Table 139-EL) is dranemutied repetitively amd ihe oscilloscope is set ng te 
capture the complete pattern for TOC analysis as described in 199.7. 3.3. The clock recavery unit (ORO) 

basa comer frequency of 4 MHz and a siope of 20 dB decade. The CRE! can be implemenied in. hardware ar 
software depending on oscilloscope technology. 

189.7.5.2 Channel requirements 

‘The tausiditter istested using an optical channel thar meets the requircments fisted in Table 139-11, 

  

A SOGBASE-ER or SOGBASE-LR inuusmitter is to be compliant with a total dispersion at least ae negative 
as the “mininnim dispersion” and at least as positive as the “maximum dispersion” cohimas specified In 
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Figure 138-4--TDECG conformance test block diagram 

Table 139-14--Transmitter compliance channel specifications 

a Dispersion” (PS Insertion Optical Max 
PMD type sb PeUNTR HR 

Miniman Maxinniin — fags’ Dan 

OMG RATT Tide PAE | O.naes oth od | Minne | TES dB ELS pe 

ORS AT LE 00 ay 7 Minium | 15.7 a6 OS ps                    
   

SEL 
vofthe OFF eotreerier aasuciated with the uselligscape. 

Yable 1S0~)1 for the pardengeth ofthe dowice under test. This may be achieved with channels coneisting of 
fibers with lengths chases to meer the dispersion requirements. 

To verdly that the fiber Sas the correct amount of dispersion. the oiwasureniene petiod defined ia 
PRC S0793-1-42 may be used. The measurement te made Inthe incar power renime of the fiber. 

The channe} provides gn optical return Joss specified in Table 130-1]. The gate of palurizstion of the back 
reflection is adjusted to create the greatest RIN. 

The mean DGD of the channel is to be less than the value spectiind ia Table 130-11. 

139.7,5.2 TDECG measurement method 

TDEQO for SOGBASE-FR and SOGBASE-LR is moasured as described in | 
the reference equalizeris as specified in 189.7.5.4. 

  

Sowith the exception: that 

439.7.5.4 TDOECG reference equalizer 

The reference equalizer for JOGBASE-FR and SUGBASE-LR isa Stan. TZ spaced, feed-forward equalizer 
{FFE) where Ts the aynibol periad. 

NOTE-—This gelerenes equalizer is part of he TEAECO test and does not inply any particular recetver cqualiver 
MTIpPheInen kyon. 
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438.7.8 Extinction ratio 

      

  

  

  

The extinction ratin shall be within the limits given in Table £59-6 for SOORASE-FR and SOGBASE-LRY 
measured using a test pattern specified for extinction ratio in “Table SPO The exiinetion ratio of a PAM 

optical simnal is defined as the ratio of the average oplical launch power level Py, measured over the central 
2Ubatarunof? threes, and the average optical launch power level Py, measared over the central 2 Ul ofa 

nun of zeros, a8 Shown dn Figure 159.3. 
   

139.7.7 Relative intensity noise (RIN,g sOMA and RIN; ,OMA) 

  

ont methodolopy of S.9.6 wil the follvaing exceptions: 

  

RIN shill be as defined by the mie 

ai The optinal return loss i6.16.5 dB for SUGBASE-FR and if] 8 for SUGBASE-ER. 
bi. The upper-3:dB How of the meusnrement apparacis isia be approximately equal te the signaling 

rete, 26.6 GH: 

e} The tes-natiern is according te Table 130-10. 

139.7.8 Receiver sensitivity 

Receiver sensitivity which fs defined dor an ideal inpat signal, is informative and corapliance is not 
required, Tf measured, the test signal should have neghigib te e lanpairments such as intersymbol interference 
GSD, rise/fall times, jitter and RIN. Instead, the normative regniremont for receivers is stresscd yeeeiver 

Senaitvity. 

  

139.7.9 Stressed receiver sensitivity 

Stressed reexhver sensitivity shall be witht: the Hows efeen.in Taide 189-7 fer 3GOBASE-FR and 
SOGBASE-LR if measured vine he wiathed defined in 139.7901 and [3907.93 with the conformance test 
signal at TPS as described ta nem the test pattern specified for SRS in Table 139-10, 

   

Any of the patterns specified for SRS in Table 139-10 is sent from the rans section afthe PMD: under 
test. The signal being tranemnitied is asvachronous to the received signal. 

139.7.9.1 Stressed receiver conformance test block diagram 

A block diseram. for the receteer conformance test is shown in Figure 190-5, The patierna used for the 
received conformance signalare specified in Tatle 139- eee The ane iat st tial is soaditioned ae ed} 

using ihe stressed receiver meathadglogy defined i in i 

&. A suitable test set is needed in characteria 
conformance. test signal verification ig described in 3 

         

    

  

     

  

   
oe 

The kes-pass fter is used to create ISL The combination of the low-pass Miter and the £/O converter should 
have a freqaenoy response thal results in-at inact half of the dh: value of the sitessed oye closure (SE 
specified in Table 139-7 for SUGBASE-FR and SOGBSSE-L® before the sinusoidal and Gaussian noise 

serps are added, according to the methods specified In ENO.7.9.2) The sinisoldal amplitude interforar causes 
additional eye closure, bat in comunction with the nits edes nies, alas causes some fitter, 

     
   

The sinusoidally jittered clock represents ather forms of Nder and also verifies thar the receiver under fest 

can track eq iter, The simuscidal amplioae iescferer gaay be set at any frequency betwern 
100 MHz and 2 Giz, although care should be taken. to avoid harmonic relationships Between the sinnsoidal 
interferer, the sinusaidal jitter, the sismaliog tate. and the pattern repetidien: tate, The Ganssian anise 

generator, the amplinde of ihe. sinusoidal interferer, and the low-pas or are adjusted so that the SECO 

spentiied in Table 139-7 is met, anconding ty the nicthiads specified i 139.7.9.2, 
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Ror iniproved visibility for calibration, all claments. in the signal path icables, OC blocks, EAD converter, 

etc.) should have wide anc smooth frequency response, and Tincar phase response, throughout the spectnan 

of interest. Baseline wander and overshoat and widershoot shouhl be minimized. 
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439.7,.3.2 Stressed meeiver conformance test signal characteristics and calibration 

  

  

Signal chanactatizalion measurement 
  

  

  

Oscilloscope 

  

  

  ee} Patlen tigger                 

Figure 139~-5-—Stressed receiver conformance test block diagram 

The stressed receiver contormmance test simsal characteristics and calibration methods sre as described in 

  

区      ptiets: 

The 5ECQ of the stressed reveiver conformance test signal 过 EECOrdinR 1. 139.74), excent 
that the lest fib et is not used. 

Au example stressed receiver conformance test set is shawn in Figare 189-5: however, alteniative 
fest setups that generate equivalent stress conditions may be used. 

The signaling rate of the test patter generatar anid the extinction ratio of the EYO converter are ax 

vert in Table 139-6 hw SGGBASE-FR and SOGBASE-ER.    

The required values of the “Stressed receiver sensitivity (OMA CR and “Stressed eye clo- 
sure for PAMA(SECOY are a5 given in Table 130-7 for SOGBASE-PR. and SOGHASE-LR, 
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4387.89.53 Stressed raceiver conformance test signal verification 

The SECC of the stressed receiver conformance test sional is measured accortling te 130.75, exeept that the 
test. fiber is mot used, The clock output from ihe clack source i Fignre 159-45 Js modulated with the 

sinusoidal jater Tose an agollossone Gy calibrate the final stressed ave iter that inclades the sinusoidal 
jitter comporient, a separate clack source (clean clock of Fignre 129-9) is requised that is synehtonived to 

the snutee clock, but net piodilated with the fitter source, 

Care should be taken when characterizing the test signal because excessive noiseiter in tho measurement 
avstom would result ian input sienal that docs not filly stress the receiver unser teat, Ranning the recetver 

iuleratice test witha signal that is uademstrcesed may result in the deployment of non-corapliant receivers. 
Care should be taken to muninive dhe Roger inimduced by dhe OVE, fitters, and oscilloscope andor to 

sarreet for thig sroise. While the details: af test cquipmient are hovorid the scope of this standart. i is 
recommended that the implementer tilly characterize the test equipment and apply appropriate guard bands 

tw augue fat the sit EL receiver conformarics input sighal tusets the guess and sitiuseidal fitter specificd 
MTA 2 gad LSE SS 

po
ny
 

    

139.8 Safety, installation, environment, and labeling 

139.8.4 Ganeral safety 

Ail equipment subject to dus clanse shall confarar to FEC 60590-1. 

139.8.2 Laser safety 

S0GBASE-FR and SOGBASE-DR optical ansceivers shall conform to Hamard Level | laser requirements 
aa defined ib PEC G0825-1 and TBC 60825-2. under any. candition of opertiion, This miclades single fault 

conditions whother coupied into a fiber er cut ofan open bore. 

Conformance to additional: laser safety standards may be required for operstion within spocific ceographic 

RS- 

Laser safety standards and regulations require duit die SCHRGE TS laser product provide iormation 
about the product's laser: safety teatures, labeling, ase, metntenaree, and senvice. This documentation 

explicitly defines requiramicnis aud usage restrictions on the host SSE metessarv io meet these safety 

certifications. !* 

435.8.3 Installation 

Tt is recornmended that preper installation practices, as defined by applicable fecal codes and regulation, be 

toflowaed ib every instance in which such practices are applicable, 

139.8.4 Environment 

Normative specifications in tins chinse shall be mer by a systeny integrating a SOGBASE-PR of 
SOGBASE-LE PMD over the dife af the product while the product operates within the manufacturer's range 
of environmental, power, and offer spacifications, 

Teas recotunended that ouamufacturers ICE ixthe erature asanciatid wih the PHY the operatine 
environmental conditions to facilitate selection, Insiallation, and maintenance. 

    

atiat Tails to meet the aiamulketucer’s require Fs ET tay 全 dition Js-excces of the 

Oner mere aaiety Standands: fs sucha chee the hascramalictiver @ regetred toobtain down laser safety certeeaiion. 
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His recommended that manufachirers indicate, in the [erature asscelated wh the conipanents of the 

optical link, the distance and operating environmental conditions over which the specifications of this clause 

will be mst. 

739.8.5 Electromagnetic emission 

       BOPMD A. system intexcating a SOG “FR of 30GB a OP 
SPENCY, 

E-L. shall comply with applicable docal and 
nalional codes for the limitation of Gleciromaghetic- inte’ 

     

439.8.6 Tamperature, humidity, and handling 

The optical fink is expected to. operate over a. reasonable range of environmental conditions related te 

temperature, hunidity, and anysical handling (such as shack. and vibration}. Specific requirements and 
vahies for these patameters are considered to be hevend the scope of this standard: 

139.8.7 PMD labeling requirements 

leis recommended that each PHY (and supronting documentation) be labeled in. a manner visible to the user, 

with ot least the applicable safety warnings and the applicable port ype designation Co. SOUBASE-FR). 

Labeling requirenients far Havard Level b lasers are given in the laser eafety stamlards referenced in 
L39.8.2. 

139.9 Fiber optic cabling madel 

The fiber optic cabling model is shown in Figure 129—8. 

    

    

    
    

  

l a RE 一 

ns Paish “oi Estee 
cord LINK cord 

PMO: AR Connection | pelt | Connectiad: hep 
                        

Figure 139-6—Fiber optic cabling model 

The channel Insertion logs is given in Table 139-12. A channel may coniait additional compectors as long as 
the omical charicteristics af the channel, suck as attenuation, dispersion, reflections, and polarization mode 

dispersicit meet the specifications. “Iugertion ass measurements of iistalled fiber cables are made in 
accordance with ANSETIAEIA-S26-7methad A-1. The fiber opie cabling madel (channel) defined. bere is 
the sane ds a simples fiber optic fink segment. The verte channel is td here for consisteney with generic 
cabling standards. 

  

  

439.10 Characteristics of the fiber optic cabling (channel) 

The S0GBASE-FR and SOGBASE-LR fiber ope cabling. shall imect the specifications. defined. ia 
Table 139-12. The fiber optic cubling consists of one or more sections of fiber optic cable and any 

igte Connections fequired fo Connect ssctions tonether. 

  

Copyright @ 2017 IRES, All rights reserved. 
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Table 139-12—-Fiber optic cabling (channel) characteristics 

  

  

  

  

  

  

  

  

  

Besoription SUGBASE-FR SGGBASE-LR Unit 

Operalig distance: Gas} 2 48 ken 

Uhatine! insertion fdas* “inay) 4 63 ap 

Channel inserion doce dain a 和 a8 

Pasilive dispersion” (aa) Rees in poset 

Negative dispersion® ori) i? Pe SR 

3 8 pe 

Optical IE loss fano} a3 2 dB             

ponent baanel insertion Toes value invlnde 2 cable, connec SEES, § and splices. 

sth al Group Delay ¢ 
2 dansnitted he wen pi in 

maximum differential group delay thal the a 

   

  

stent mist tale rate, 

4138.10.41 Optical fiber cable 

The fiber optic cable requirements. are satisfied by cables containing TEC G0795-2-96 type 81) Giiapersign 

yashified sinvle-rmadci, type B13 Gew water peak single-inde), or type BO a (bond insensitive} fibers or 
the reqpiiremenis In Fable 130-1] A where they er 

Table 139~13-—Onptical fiber and cable characteristics 

  

     
  

    

     

    
  

Value Unik 

Noniihal Yiber specilicadon wavele 这 put 

Cabted ontical fiber attenuation (mas) CAFR or ae? dBAg 

人 全 hen 

GUS         

  =. 这 

8 teen may net sappnrt ; aperation Hi ra be SOGRASE LE 

439.10,2 Optical fiber connection 

An optical fiber connection, as showt in Figure 199-6, consists of a mated pair of optical connectors. 

439.10,.2.4 Connection insertion loss 

Themainuun link distance for SOGBASE-LB is Ineed on an-alloeation af 2 dB total cannecion and splice 
logs. Far example, this allocation supports four consertitms with an average Insertion Ines per cemmeciion of 

G5 dB, The masinum link distance for SOGBASE-FR is based on ai allocation of 3 dB iatal connection and 
splice: Ines: Camioctions with diferent joss characteristics may be used- provided: che requirements of 

Table 139-1) Dare met, 
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439.70.2.2 Maximum discrete reflectance 

The maximam value for cach discrens: reflectance shall be less than ar equal fo the value shown. ia 
Table. 134-14. corresponding to dhe number of discrete reflectances above -5 dB within the amacl. For 

numbers of discrete reflectances In between two mumbers shiwwn in the table. the iawer af the two 

corresponding masini discrete reflec nice vahies applies 

Table 139—-14-~—Maximum value of seach discrete reflectance 

  

  

  

  

  

  

  

        

Number af discrete Maxima value for each discrete reflectance 

reflecinces above~S5 di SOGBASE-FR SB: ASE-LR 

a ES “de 
4 S41 dB 20 dB 

3 ~35 dB ~33 3B 

A ~38.a8 38 dh 

ge : aud “37 aB 

we 0 30.38. | -3     

139.48.3 Medium Dependent Interface (MD) requirements 

The 5GGBAS5E-FR or aU BASE-LR PMD is coupled to she fiber optic cabling at the MDL. The MDI is the 
intevluce between the PMD and the “tber optic cabling” (as ahown. in Figure 130-0). Examples ofan MDI 

inelade the following: 

a} Comntciorized Sher pigtail 
&) PMD: receptacle 

Wher the MDI is a connector plug and recepiucle commeciion, shall naost the interfice poriormanos 
specifications of IEC G17S3-1s) and {BO SLS3 1-3, 

NOTE-—~Traenutior complies testing t9 perfoned af TP2 as defined im 139.5.1 net at the MDL 

Copyright @ 2017 IRES, All rights reserved. 
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139.11 Protacol implementation conformance statement (PICS) proforma for 
Clause 139, Physical Medium Dependent {PMD} sublayer and medium, type 
S0GBASE-FR and 50GBASE-LR™ 

138,714 bvvedaction 

The supplier af a protongl. implementation that is wlaimed-te PRO 过 Clause | 139, _ Physical Me ediuin 

following protocel implementation conforhance stdpemient (PROS) proforma. 

A detailed description af the symbols used in the PICS proforms, slang with instructions for caniplotine the 
PICS proforma, can be found in { 

  

439.71.2 Identification 

4139.11.2.1 lnplementation identification 

  

Supplier’ 
  

Contact point far inquiries about the FICS! 
  

  

inipheme: aN Name 
  

    

      2 lerms ane end Version shined be ine preted: appr opiate : to  someapand with a stippiler’s lemaingl     apy tee @., Type, Series: Modell. 
  

139.71 2.2 Protocal summary 

  

   

  

3 Ate 802. Aed-28 sical Modbus 
SUGRASE-FR 

{derdifiostion of protocol standard _ Clause 139, Phy 
Javer and me thu, tye 

    

  

  

Idi) feation af amendients arid corriperida te this 
ES Dead have been somipleied 44 parhal    
   

    
pion Henis bead reanared’: “Naf Yee fd 

vihe answer Yes means thal the anpleniniation docs not confornt to JERR Sid S02 3ed- 2013 
  

  

  

Tate of Staten:         

   

  

esi Heal dt oan 
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Tent Peatnre Subcbaaane Vahqu Com ment Sivtes i Sappert 

PER SUGBASPE-FR PAID {83.8 | Device Supports saqabemends cyt Yes fd 
for SOGRASE-FR PHY Not] 

SOCRASE-LB PMD 139.6 Device wiprals dinrieals on Yes ty 
for SGHASE-LE PHY Not 

SENS. | Installation ( ovble THe Teems nuirked with INS includes Q 
insinllation practioes and oalle 
specifications nat applicable tg 
a PHY manufachorer 

EPA Kelerence paine PP) exposed f3u3.4 ‘This pelint pay be made. avs ul 二 Yes i] 
and available for teating abletor use by amplementers io Noll 

centiiy compenent confor 
HANS 

TPS Reference pulnt™ TPA expored Heh Rea be made avail- 如 
and available for testing iplsn TREE by 

RE emnfine- 

PRS Deliy conshedats 139.3.3 M Yes id 

BC Shaw constrains 13932 M Yea {td 

PSMEP | MING capabiligy ia QO j       

133. 71.4 PICS proforma tables for Physical Medium Dependent (PMD) sublayer and 
median, iype SOGBASE-FR and S06BASE-LR. 

939.71.4.1 PMD functional specifications 

  

  

    

  

  

  

     

  

  

    

        
    

  

ttene Feature Aeholapse Falnes Comment Status. | Sapport 

Fu Compatible with SOBASE-H Maa RM Yestd 
Pe SS and PMA. 

Be integration WHE MAME DL {39.4 ut 
functions 

B3 Hit error ratio VAG Meets the BER specified in M Yeast] 
3a 

Pa Tranumet finctin {as2 Tranveys symibals front PMY M Ye 

service interlace RN 有 

PRG Highest! optical power corre- M Yea] 
and logical sienal tine tran se sponds SRS 

了 Recoive finction JAW SS Conveys symbols fon MDo M Yes [i       
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Tren. Feature Subsclawse Status | Sapport 

| PR Conversion ofoptical signal te 12933 Far delivery te the PME service: M. Yes {4 
mectnical sia iiderface 

Fo Mapping belween optical sig {39.5.3 Highest optical paver come. M feat 
and logical signal toe rece sive sr sponds to py symbol three: 

PIG | Globsl Signal Detect fimection 9.44 ne PMD service inter ht Yes fy 
e PMD IS SIG. 

isis NAL “OF TECH 

PH Glabsl Signal Detecl behavior SIONAL DETECT isa global M Nes fj 
i tor of the presence of ai 

{ aptical signal 

FHS PMID reset fimction 二 Ressts the PMD sablaver MEO “Yes f 

  

    

139.11.4.2 Management functions 

  

  

  

  

      

  

       
  

  

          

  

        

  

Her Feature Subchaase Value/Comment Status 

ny : Management register set 1304 DR 让 
ME 

ME dohal tranamit disable teas Disables the offical tananutter MD Yes Td 
Rune with He PME alobad toans- Nay 

nai_disable variable WAY] 

M3 | PMES andi fonction 13059 Sets PMID finft io one if any MEEO Cy 
local fhultas detected aft] 

aa 

Ms | PMD tensont fault function 1BO.5.8 Sete BME traci Feat aa MENO YE 
ane ite local foal 起 No {] 

WAI 

MS. | PMB revive fault Bmtction 139.59 ME) Yes?) 
Nof] 
ALY 

439.91.4.3 PMD ta MDI optical specifications for SOGBASE-FR 

Vali Comment Status Sappart 
  

PRE i 

    

  

  | ERP Receiver RE specifications 
ta Table 130-7 

  

139.62   Ps er dedinitions | In Vy: 3007       

  

  

94 
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Tem Feature RS Sistas. | Suppert 
      
RRP] RE ES 
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LEE? Receiver medis cpecifications aa 
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139.11.4.5 Optical measuremem methods 

  

tter Feature Vatne Cooment Status | Sapepart 
  

Srdte Sia mi lone M Yes {] 
  

Per TIA 
TRE GtS88- 1-3 wider 

mudulated conditions 

  

   
A-AS-127-A ar Moo} Weep? 

  

0M3 

    

  

OMA Rs 
  

OMS Tinmemitier and dis 
st toe BARE T    
  

OMa Extinction ratio 
  

procedure 
OMT BEN OMA moasursmant 

  

OMS Sireseed reesei             

  

        

  

  

Valne' Comment 

  

  

  

Geuersl salety iontieme to Hf 

  

  

RS? TLastraakene TECH 
Level f 

  

ne
 

  

Conforms to NE 
Jager riapuremaonts defined 这 

TEC G0835-1 amd TRC a0828-2 
    

  

    
ERS Electronsionatic DEEP 

    
Complies 
aud national codes ftv the 
hoxtatiea) af clschoomiagnetic 

TENGE 

   

    

wit applicable local M Yes {| 
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Then Feature Subclaune Vatae/Clomment States Suppart 
  

RS Fiber aplic cabling 139.13 Meets requirements specified in, 
Fable 139-12 

INEM 

  

E302 Maxingimn discrete 

yeflectanse 
EGOS 

  

euniremienty specalied in 
bd 

INS 

  

  

mean     MIDE reepiiteants   TSS HES   
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140. Physical Medium Dependent (PMD) sublayer and medium, type 
JOOGBASE-DR 

146.1 Overview 

This clauses specifies dic HOGGBASE-DR PMD together with the singleamode fiter medina: The optical 
signal poneraied by this PMD type is modulated using a 4-level pulse amplitude modulution (PAM4) format. 

When forning.a complete Physical Layer, a PMD shall be connecied ic the appropriate PMA as shows in 
Table 140-1, to the mediom through the MDI and optionally with the management fmctions that may be 
accessible thrsueh the manacenient interface defined in Clause 45, or equivalent. 

    

Fable 140-—1—Physical Layer clauses associated with the 100GBASE-DR PMD 

  

  

Required 

  

  

eI OOGMIE Cystional 
  

SS 一 PCS ER 

Opt 

  

  

     

Re 
  

Optional 

Opbonal 

  

  

  

S342 AUER C2 haptinnal 
  

S368 AUACIM Optional   
  

{35 TOGRBASE-P PMA Reauired 
  

ASP -LNGAUES CO Optional 
  

HIG ALES CAM Opbonal 

  

  

  

Bn RAL HES COE Lapthorne 
    

135G--- L0G ATL? CIM Optional 
  

78—Energy Effictent Ethernet Optional       

     *The DORGAN is an optionsl interface. How 

forming dmplemientation must Behave function 
ent 

rhe LOGGMIEL gs ner implemented, 3 cot- 
sv as though the RS and 1O0GMH were pres. 

Fioure 140-1 shows the relagonshig of the PMO amd MOL hewn. shaded} with: other aublaverg to the 
FSQHEC Open System Interconnection (OSD reference model 100 Gigubit Etheme: is introdaced in 
Clause 80 and the purpose wi cach PHY sublayeris sumuvatized in SO， 

LOOGBASE-DE PHY's with the optional Energy EGistent Ethemma (EEE) fast wake capability may enter the 
Low Power Idle CLPD mode to conserve energy during periods af low link atiiizadon. {seo Clause 78). The 

deep sleep mens of EEE is not supported. 
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ETHERMET 

Ost LAYERS 

REFERENCE | es ee 

YERS 4 

—— ph LLCOROTHERMADCHENT 
| APPLICATION / MAC CONTROL {OPTIONAL} 

PRESEN PATION é MAG 

SESSHAN ; i f RECONCILEATION 

a fg {ROSH pe TRANSPORT [og 、 

RE ES 
人 ae RG-FEC 

ch ? \ pay 
SATS LINK - PAA > PHY 

PHYSICAL S40 
RN 

MMR 一 

MEDIUM x 
Laannnnnnnnannnnnnannnt 

sn en 

1GOGRBASE-DR 

490GMil = 100 Gbis MEDIA INDEPENDENT INTERFACE PHY = PHYSICAL LAYER DEMICE 
RSE-FEG = REED-SOLOMON FORWARD ERROR PMA = PHYSICAL MEDIUM ATTACHMENT 

CORRECTION PMO= PHYSICAL MEDIUM GEPENDENT 
LLC = LOGICAL INK CONTROL 
MAC = MENA AMCEESS GONTRER DR = PMD FOR SINGLE-MOOQE FISER —— BOO rm 

MON © MEDIUM DEPENDENT INTERFACE. 
fCS = PHYSICAL CODING SUBLAYER 

Figure 149-—]—-100GBASE-DR PMD relationship to the ISONEC Open Systems 
interconnection (OS) reference model and IEEE 802.3 Ethernet model 

140,44 BH error ratio 

The DH error ratio BRE} when processed by the PMA (Clause 135) shall be less than 2.4% 1g provided 

that the error statistics are sulficienthy randonr thar this results in adrame doss ratia Gee PA 225) of less than 

92x 10 for 64-ociet frames with minima inter packet Bap Ww hen additionally processed by the FEC 
ase G1} and PCS (Chasse $2), Fora complete Physical Layer, the frame loss ratio may be degraded to 

62 © 10! fr 64-oviet frames with miniman iderpacket gap due ie additional errors from the slectrical 
inferiaces. 

    

   

if the error siatistica are not snfliclently random io meet this requirement, then the BER shall be less than 
1 toe * 3 . “ 4 “ 人 J. -= 、 四 . 

that required ws ofve a frame logs ratia of less than-@.2 8 10°" fpr G4-ooter frames with aulaiem: interpacket 
ean. 
Peat 

740.2 Physical Medium Dependent (PMD) service interface 

This subclause speniiies the services provided by the IGOBASE-DR PMD. The service interface far this 

PMD is deseribed in an abstract manner and dees not imply any particular implementation. The PMD 

service imueriace supports the exchange of encoded data benween the PMA entity that resides just above the 

BMD, and the PMD entity. The PME) wansiates the encoded dats ie and from siengls suitable for ihe 

specified medium, 
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he LNGBASE-DR PMD service: interface is an instance of the imer-sublayer service interlace defined in 
Sp with a single avintal stream f2 = 1): 

The service infeciace primitives are summarized as follows: 

   PMENIS ONITDATA. Orequest 
PMDUS UNITDATA Oundication 
RPR SIGNAL mdivation 

   

  

In ibe. in ase direction, the PMA cominuousty sends one stream of PAM symbols to the PMD asing the 

Mi Ess ATA, _Brequest trimitive, at 4 ‘nominal signaling rate of 26.6525 GRE The PMI) converts 
these sit rears of symbols into approprivic signals on the MDE 
      

     

in the secelve direction, the PMD CS sends one stream of PAM     

  

eyinbole ta the PMA, 

ats a nominal i signaling f rate al 36.6525 GBa. 

The SIGNAL OR parameter of the PMDNIS SIGMAL indication. primitive corresponds to the warlable 

SIGNAL _DETECT paramcier a5 defined in {40.5.4 The SIGN AL DETECT parameter can take of dre of 
tivo valves! OK or FAIL, When SIGN IAL DETECT = FAIL there symbol parametors are undefined, 

  

raicicrs are known. to be goad. his 
To OB indication and still meal meet 

    
  
  

ancl unis _DETEC Ts OK does beats guaranice hat the ete bE 

140.3 Delay and Skew 

1403.1 Delay constraints 

The sum of the rancid) and receive delays atone end of the link contribated by the IGQGBASE-DR BMD 

including 2 re ai fiber ie ons direotion shall be so miore than 2 G48 bit dines (4 pause quanta or 248 ng), A 
description of averall system delay constrsinis and the definitions for bit Himes and pause. qnania can be 
Raimi ta ND. 4-and ts references, 

440,.3.2 Skew constraints 

The Skew irelative delay) between the PEC lance nyast be kopt within. Hints se that the infermation on the 
FEC lanes can be renssembled by the FEC. ‘The Skew Variation must also be limdied to ensure al a given 
FEC tans ahways traverses the samie physical lanes. Skew and Skew Variation are defined in D318 and 
specified at the points SPU te SP? shown in Figure 131-3. 

    

ifthe PMD service inferfaee Is physicully instantiated so that the Skew at SP2 can be measured, then the 
Skew at SP2 is limited to 43 ns as defined by 195.5.3.5, Since the signal at the PMD service imerface 
represents a serial bu stream, there is no Skee Variation af dus point. 

      
       

The Skew at SP3 tthe transmitter MDD shall be less than 44 na, Since the signal at the MDI represents a 
serial BY stream, there is no Skee Varigdor at dis pom. 

The Skew at SP4 dhe receiver MDI) shall be Jess than [34 ne. Since the giqwil at the MID] aepresants a serial 
bit alreum, there is no Skew Varialion atdide point. 

if the PMID service interface is physically instantiated so thal the Skew at SPS can be measured, then the 

Skew:at SP3 shall be less than 145-ns, Since the signal at the PMD service interface represents a serial hit 
stream, there ig no Skew Variation at lis point. 
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For more ifarntion an Ske and Skew Variation. ses ESLA. The measnremenis- of Skew and Skow 

Yarintion are defined hn 

  

140.4 PMD MDIO function mapping 

The aptional MDIO capahiliny described in Clause 445 defines several variables ihatmay provids control and 

statis information fer and about the PMID. If the MIIO imerface is implemented, the mapping af MDIO 
control ssriables io PME comreal variables shall be as shmwn dn Table 140-7 and the mapping of MDID sin 

tus Murlables io PMD status variables shall be-as shown inn Table 140-3, 

Table 140-2--MDIG/PMD control variable mapping 

  

  

  

  

  

MEDIO contral variable PSEAPMD repigior name Registen/bit PMD contral variable 

Reset 1843 PME reset 

Global P MB transmit Gieahle Lag PMID globul transmit disable         

  

  

  

  

  

  

    

MENG status variable PAMA/PMB repister name 3 Reena PMD status varhible 

Panslt PMASP MD statue | register RL? PMD fuk 

‘Frans faalt PMASPMD slates 2 reerster tau PMD penn faut 

Reoaive faalt PMACPM?D stains 2 register LBD PME necerve fanlt 

Global PAE receives stadt | PMD receive signal detect register) 110.6 PMD pial detect 
                  

146.5 PMD functional specifications 

The TOUGBASE-RR PMD perforins the Transinit and Recstve fimetions, which convey data between the 

PMD servios guerface and the MDT. 

440.5.1 PMD block diagram 

The PMD block diagram. is shownin Figure 140-2, For purposes of system conformance, the PME sublayer 

is Standardized at the points described inihis subclause. The optical wanemit signal is defined at the agpat 

end of a single-mode Aber pach cord (TP2), between 2 mp and Sm in length. Unless specitied ofienyise, all 
transmitter nieasuroments and teste defined in 140.) are made at TP2. The optical receive signal is defined at 

the ouput af the fiber optic cabling (T a) Vat the MDI (see 146.1033. Unless apeciiied otherwise, all receiver 

measuremenls and tests defined in 140.7 are made air TPS, 
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JERE Pons God Task Forme aed February 2047 

Hetiner or, ps, aos at Pistimer 
function: f py \ foe.) | TPR3 } & Tea | funotion 
iparbaf \. Pa Qe uf SS a {pan af 
PRA} \ 下 “ WA PMA} 

站 ye YF 

1 2 PD Gpheal ey Spiel 
ie TPP panamitte 1 ; Lt ee TT] receiver : 和 和 

' 了 于 

| ote oo RE ee 
5 > Patch 人 ， NAE DETECT 
， cad fiver catle : 

i PMD i 
2 MDI McH i 

PMD service PMO service 
intafface intarigne 

PMDAS_UNITOATA. 0 tequest PMDAS_UNITDATA. D indication 

Fer cladty, only one dinection of tansnussio is chawn 

Figure 140-2——Block diagram for 1OOGBASE-DR transmit/receive paths 

140.8.2 PMD transmit function 

The PMID Transoit fimotion shall convert the symbol stream requested by dhe PMID service dterface mes~ 

sages RD UNITDAT A. U-request Into an optical signal aream. The optical signal stream shall then be 
delivered to the MDI accerding ie the tansinit optical specifications in this clause. The bighest optical 
power devel in tke sigma) stream shad] correspond to ix_symobol = three and the lowest shall conrmspond to 

De Synibol vert. 

  
  

146.5.3 PMD receive function 

The PMD receive finetion shall camvert the optical sitnal strewn received fram the MDT into a ayvmnbel 
stream for delivery to ihe PMD service Interface using the message PMDS UNITDATA. OG indication, all 
accordiny to the recive optical specifications in this clause, The lugher optical power level in cick signal 
ahall correspond te ES symbol = three and the lowest shall comespond fo rs_ symbol = wera 

  

140.5.4 PMD global signal detect function 

The PMD global stenal detect faction shall report the state of SIGINAL DETECT via the PMID service 
interface. The SIGNAL: DET! ECT parameter is sienaled continuously, while the PS SIGNAL indica- 
fon message Is generated when achange ty the value of SHANAL DETECT occurs. The SIGNAL DE- 

FECT paratieter defined in this chuise maps tothe SIGNAL OR naraineter in the intersablayer service 

interface pringitives defined in E312. 

    

Na MOLEC or shall be a global indicator of the presence of the aptical signal. The value of the S1G- 
P paramicisr shall be genersied accorditig to the conditions. defined in Table 140-4. The PMD 

receiver Is nat requited to verily whether a compliant HOWIBASE-R sional is being reneived, This shindard 
imposes NO Tespouse time taquireme|rdts on the wenerition of the SIGNAL DETECT parameter, 

   

AS an unavoidable consequence of the requirements for the setting of the SIGNAL. DETECT narsateter, 

hnplomentations mist prinddc adequate mere between the ve apical power level at which the 
SIGNAL DET 
ormesiaik, power supply noise, stc., 
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Table 140~4——SIGNAL DETECT value definition H 
“% 

LI ssi 一 一 _ 4 

Reveive cnniitions SIGNAL _DETEC 4 
waht 

x 

Average -cptical power se 0P9 < 2) dens RAUL & 

HOphtical power at TP3 2 averare receive power (ming Table 0-7) OK e 
AND = 

ivompliant POGOBASE-B signal inpad] 
1G 

AR ofher-conditieas Pnspecitied 7 

; 12 

Various iplementations of dhe Signal Detect fiction are pernutted by tis standard, inchaing implemen- i 

tations that cenerate the SIGNAL. DETECT punimeter values in response to the atmeliiade af the modala- is 

Hon of the apical signal and implementations diet respond te the average optical power of the modolated 党 
aptical signal. Ww 

1405.5 PMD raset function 1g 

ne 、 . . | 
[ithe MDIC interface is iipieteate and if PMD gesel is asserted, the PMD shall be reset-as defined in > 

aS 2 Ei. a4 

23 
140.4.68 PMD global transmit disable function (optional) 4 

The PMD. global wansmit disable faction is-optional and allows the optical transmitter to be disabled, 26 
ay “Whenitke PMR: siebal fansmit-disable variable is set to.one-tds finction shall tum. off the optical a9 

franamnitier so that a masta the requirements of ihe average launch power of the OFF transmitter in 38 

Table 140-6. 39 

b) Ifa PMD Bolt is deteoted, then the PMD RH set fhe PMD global manemil_disabls te ona, humming 6 
aPihe optical irancniition 34 

32 
440.5.7 PMD fault function (optional) 34 

4 
Ifthe BMG has detected a local fault on any ofthe transmit or receive paths, the PAID shail set PMD FED 45 

one, 3h 

jo Whe MDIO interface is duplemented, PMD fault shall be mapped to the findi bit as specified in A521 2.3, a8 

4146.6.8 PMD transmit fault function (optional) 40 

Ifthe PMD has detected a local fault an the iransmuitier, the FMD shall set the PATD transit: dault variable at 

in one, 43 

ifthe MDIQ interface is Implemented, PMD teansimit, CR shall be mapped fo the wansralt Laat bil as spec~ as 
Jo Wed 43.21.74, AG 

, . . 47 
740.5.5 PMD receive fault function (optional) 48 

Hf ihe PMD has detected a local Rnd on the recenver, the PMD shall set the PMD receive fault varighie i 46 

one: 3] 

ee a2 
ithe MDIO inierface is. implemented, PID. reocive_frult shall_ be mapped to the recebve fault EtSS gpeci- aq 
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140.8 PMD to MDI optical specifications for 1GQGBASE-DR 

The operating range Tor the [QGOBASE-DR PMD is defined mm Table 140-5. A TOGOGBASE-D compliant 
PMD operates on type Bl, BY.3, or Bh a single-mode fibers according | 6 ihe apecifications defined in 

Table 140-12. A PMD that exceeds the operating range roguiremnene while necting all other opucal speci f- 
cHtions is considered comple (ee a LUOGBASE-DR PMD operating al 600m meefs the operating nine 
requirement of 2 m to 30) any. 

    

Table 140-65—100GBASE-DR aperating range 

  

  

PMD type Required operating range 

HGBASE-DR Smite SQ re         

| 140.6.1 100GBASE-DR transmitter optical specifications 

The TQOGBASE-DE tansraitter shall micet the specifications defined in Table 140-6 per the definitions in 
MOF, 

Table 149-61 O0GBASE-DR transmit characteristics 

  

  

  

  

  

  

  

  

  

  

  

    

  

      
  

  

  

  

       

  

  

Description Value Dit 

Sighaliig tate Gunge) 53.128 & 100 pp GB 

Madulation format PAMS. = 

Wavelength Gauze) RES SETA ant. 

Rides SHPpRES BRUM atl CS MSR), frvind 30 ae 

Average fansich RS fas 4 2 dia 

i Aworaee lanncl power (ntin} ad dRie 

Tater Optical Modnlabon Amplingds (EMA cc) (ORR) 42 RS 

{ Cuter Ophcal Modukanon # din 

i Launch power m OM. Aver DUDS TT Cri} Bar 

‘Tesnsntitier and dispersion eye closire for PAM4 CTDECO) (aan) aA ub 

Aveniag innch pawer of OFF traneraitter (mas) Bo 过 ea 

Extinction ratio (min) $ a6 

aM: A NaN} ORIEL: 

Optical tetra: fess tok erance ian} ) | aR 

“Fransuditter reflectance” Gnas) i aR           

Aavetage lumek gower (nin) is Infaeme|tive and tot the principal indicator af sigma) stvenath, A genaniidier with 
famach pater below this value cannot be coniplinnt however, & value above this dpes tof ensure compliance. 
eae df the TOE td the OMA. oo, Grin) ama e f these cakes, 

“Transniiiter reflectance is defined looking inta the vrainsenitter, 

  

  

    

j Gooyright G 2047 JERE, All rights reserved. 
This ds an unaperoved IEEE Standards draft, subject lo ctange. 

dt
 

be
 

Rh
 

Sun
k 

ter
e:

Marvell Semiconductor, Inc. - Ex. 1002, Page 000362



Draft Amendment to 证 攻克 SH 02 2 IEEE 六 相让 和 人 
{EEE P8O2 ted Task Force Sig Fabmuary 2017 

440.6.2 4O0GBASE-DR receive optical specifications 

pk
 

Pin
d 

te
e 

The HOGBASE-DR receiver shall meat the specifications defined in Table 140-7. per the definitions in 
140.7. 4 

Table 140-7—100GBASE-DR receive characteristics 4 

  

  

  

  

da rake (range): 
  

Modala tf ae js 
  

  

  

  

  

Avenige Peet ve power {mas} 4 dBm VF 
  

    Bi 

RD 42 Ri 2a 

  

      

  

Receiver reflectance Gnas} 26 dR    

   

   

   

  

tidy (OW na 一 dBm 3 Bert Coy 
  

rf 
Stromad monger scavitivity (IMA vos Sa aot Bim 
  

F Conditions of sixeseed recive sensitivity SEE 26 
  

  

          

     

   

>i aot the pry 
aluc above this d 

“Receiver sansitinaty 1 ML: ears anax} i isdn inka WAT 
SMieasared with conformance test signal al EPS (gee 1409 9} forthe BE 
*Phose fest nonditions ace Tor meqauring Grossed peceiver aansitivity. They ac not charactert 

R specified in 1402.1. 
aes af the renner. a4 

  

  

140.6.3 1OOGBASE-DR iHlustrative fink power budget 3 

An iHustrative power budget and penaltics for LOOGBASE-DR channels are shown. int Table 140-8. a9 

Table 14-8—100GBASE-DR Mastrative link power budget ay 

  

  

  

Power tales Horna TOE 
  

Cperating SEE SR i) 

Channel inserting lose SS 3 1B 
  

  

Maximum dhsemte reflectance See TAQ TE 2.2 8B 
  

  

Allocation fer penalties? (formas EDECS) 
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“Phe channel insertion joss js calculated using the maximum distance specified in Table 140-3 and cabled optical fher 
Jatignuation of G5 dBvkm at P306. S ant pins an allocation bor comection and ephce lass given da 140.102 1 
“Link penalfies are axed for link bindged calenlations. They are not requirements and are nul raeant to be tested. 

140.7 Definition of optical parameters and measurement methods 

Allirnsusmister apical measurements shall be made through « short patch cable, between 2 pr and Ant in 

loneil, unless olhienwise specified: 

While conipliange is to be achieved in norm! operation, specific inst patterns are defied for measurement 
consistency and to enable moasarement of same pararacters. Table 140-10 gives the test patiorns to be nsed 
in cach micasurcraent, ESSR auherwise specified, dil aiso Lists references fo the subclauscs in which cack 

paranieier is defined Any of the teal paterns given fora particular test iTable 140-1 Qanay be used to per 

ferns that test, The test patterns used in this clause are shawn in Table 140-9. 

   

Table 140-9—Test patterns 

  

  

Pattern. Pattern description Defined in 

Aguas wave SN Wave (8 theses, & eras) 
  

3 PRBS 

7 if PRESI3O 
  

  

  

  

        3 Sermnbled ile 

& RSPEO 
  

Table 140-10-——Test-patiern definitions and related subclauses 

  

Parameter Pattern: Related subelanse 

  

  

    adepgth Square wave, 3 
SOGRASTAS 

  

Side nice suppression ratio 

  

  
    

  

  

Ey erage optical power 
  

  

| Chder Optical Mockilatien Anypitale (OMA Wo} 
  

RE snd diesersian eye cluauré for PAMS & HOTA 
PT PRECEDY 
  

  

  

  

          
FREE rahe Ard MATS 

4 LAF 

6 Mats 

Y Sixensed receiver smeitiwGy Sara HO7R 
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448.7 2 Wayelengh 

The wavelengih shall he witha the range given in Tale 140-~caf measured per TIASERA4$8-4 27-4 or HEC. 

  

61280-1-3. The tranemutier is modulated using the test pattern defined in Table b40-10: 

1407.3 Average optical power 

The average optical power shall be-within the limits given in Table }400 if measured using dhe methods 

xiven im TEC 61280-1-1, The av erage a6 optical power is measured using the icst patiorn definedin Table 140~ 

LG, per the teat sebup ir 

  

440.7.4 Outer Optical Modulation Amplitude (OMA uter) 

The OMA... Shall he within. the His given. in Table (40-6 if measared using a test pattern specified for 
extiiction rotia. a Table 140-10) The OMA... i¢ defined as the difference betwoen the average optical 
faunch power jevel Py measured over the central 2 Ul of a ran of 7 threes, and the average optical launch 

power lovel Pg, measured over the cenral 2 UT of a ran of 6 veras, ag showt ip Figare 140-3. 

   

  

  

  

  

  

          
Figure 140-3-—-Example power levels Po and Ps frony PRBS18Q test pattern 

440.7.5 Transmitter and dispersion eye closure for PANA (rDECG) 

   Tbs TDECQ eball be 人 the Units given in Tatle 140 if measared using ths methods apecdiied In 
I2..8.5.5 using a reference equalizer as described 3 Sa, withthe follownig      

om "Phe sisnatines tate af the feat pattern gantratoris as piven in Table 140-6, 

ee Thote atone. interferiig optical anes and therefore the delay Fee jdirement of at least 31 OT between 
Test pattern on One Line und anyother kmesas specified fr 于 ant 

oe The combination of the CVE oanverter and the oscilloscope has a fisurth-omler Bessel Thamison filte 
response with a bandwidth of 34.08 GH. 

  

440.7.6 Extinction ratio 

The extinction ratio shall be within the nis gteen. In Table 140-0 if measared using a test patiern specified 
for extinction rue a Table 46-10, The extinction ratio ofa PAMS optical signal is defined ag fe ratio: of 
the average optical launch power level Py, measured over the central 2 UL ofa nim of 7 threes, and the aver- 

age aptical laanch power level Py, measured aver Hin central 2 UT aia rim af 6 veros, as shown in 
Figure 14053. 
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140.7.7 Relative intensity noise (RING: SOMA) 

RIN chall be as defined by the measurement mothadolory of 52.9.5 with the following exceptions: 
al The optical y ER loss is 2 

by The supper —3 8 lhait of the 4 measurement Spa is in-he approninately equal to he signaling 
rate (Le. A, > shez). 

  

140.7,8 Receiver sensitivity 

Receiver sensitivity, which is defined for an ideal intl shenel, is informative and compliance is not 
cequited. if micasared, the iest signal should have acgligitds nipainmionis such as intersymbol US 
(1ST), riselfall dimes, diger aud RIN. Instead, the nommative requirement far receivers is aivessed receiver SR 

SHEVIEY, 

  

140.79 Stressed recsiver sensitivity 

iver seastiteity shall be vithin the Hingis iver in Table ide 了 if measured using the method 
wih the following exceptions: 

ae The SECGQ of the stressed receiver conformance.iost signal ismeasured according to 1407.5, except 

thatthe teat Aber is not ased. 

   
  

  

-~ ‘fhe sinnaling rate of the test paticn: generator andthe Ren ago af the BYO coriverter are as 
sven in Table 140-6, 

~~ The required values af the “Stressed receiver sensitivity (OMA.¢.0) (max) and “Stressed eye clo- 
sure for PAM ESECO}" are as given in Table 140-7 

146.8 Safety, installation, environment, and labeling 

146.8.1 General safety 

Al equipment subject to this clause shall conformto TEC 60840- 1. 

146.8.2 Laser safety 

LOOGBASE-DER opucal transceivers siiall conform to Hazard Level | lissr requirements as defined tn 
PRC 60825-1 and TEC 60825-2, under any condition of aperation. This includes single falt conditions 
whether coupled mica fiber ar out of an open bere, 

  

Confornance to addigonal laser safery standards may be required for operation within specific gengraphic 
Fehons, 

Laser safely standards and regulations require that the manufacturer of a laser product provide information 

about the product’s Inser,.savery teagures, labelie, use, mainienance, and service. This documentation 
explicitly defines requixcmients and usage restr itions on the host system necessary iv mest these eaidty 
certifications) 

140.8.3 Installation 

ft is recommended that proper installauion practices, ag defined by applicable local cades and rosalation, be 
followed In every Insiance int which such prictloes are applicable. 

athat Tails to mectthe mianulketueer’s require Fs ET tay eased dition Js-excces of the 

One ar neue aaiety Standandy. {a sack a can, the hos memeliciver & required toobtein tn own laser sufoty certieation:           
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446.3.4 Environment 

Mernative specifications im this clause shall be met by 4 sysient integrating a OGOBASE-DR PMD over the 
{He ofthe product while the product operates within the manufacturer's range of environmental, power, and 

other speciiicatians. 

  

It is résonmoonded that manuikctirers indicate in the Wleratur asseciaied with the PHY {he operative avi- 
ronmental conditions to facilitate selection, installation, and maintonanac. 

  

Tt is recommended that manafactiers dadieste, In the EGFR ussocisicd with the components of the 

optical link, the distance and aperating snvironmerital conditions aver which the specifications of this clause 
will be mek. 

140.8.5 Electromagnetic emission 

A system integrating s LOUGBASE-DR PMD shall comely with applicable local and national codes tor the 

ihnitation of clactromagnetic interference. 

140.8.6 Temperature, humility, and handling 

The optical HR is expected to -operae aver a reasamabdie range of enviromental conditions. related to tem- 

for these parameters ar considered to be beyond. the scope of this standard. 

140.3.7 PMO labeling requirements 

It is recommended that cack PHY (and supporinie et br labeled in. a manner visible to the aaer, 
with atleast the anplicable saieey warnings and the applicable port type designation (e.g. LOQGBASE-DE). 

Labeling reqairements for Hazard Level | fasers are given in the laser safety standards referenced in 

HOSS, 

146.3 Fiber optic cabling model 

The Ober opue cabling model is shown in Figure 140-4. 

    

    
    

  

Oot MICS 

i E 
= Fiber optic cabling (channed} - Rae 

Patch Patch 
a bord - Link sored 

PME pied Connection: pom By Connection pi Prin 
                        

Figure 146-4—Fiber optic cabling madel 

The channel insertion ass is givenin Table 140-11. A channel may contain additional connectors as long as 

the optieal characieristics of the Channel gach as attenuation, dispersion, reflections, and polarization mode 

dispersion met the specifications. Insertion loss meusiremenis af nisialled {her cables are made m accor 

dance with ANSE TIAVEDA-S26-Tmethed A-}, The ber optic cabling model (chanel!) defined ege gs the 
sane. as 9 simples Aber optic link segment, The tenn. channel ig used here for consistency with generic 
éabline standards, 

pd
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Table 140-1) —Fiber optic cabling (channel) characteristics 

  

Deseription Unit 
  

  

Operating distunes (max) aug me 

Chantel diserdad loss ymax 3 d8 
  

Chaonel neertion SS Gaal i d5 
  

o. coe . wo . bY 

| Roeiive digpersion” (ina) pss: 
  

ve dispersion? (mini 
  

| Megati 

  

    

  

        

*Phese channel insertion loss values iichide calle, ccanectors, and splices, 
Over the wavelongtli renges 2304.5 

“Dilesentlal Group Dele 
fractinis af 

  

RS 

  

Pat fakes, 

  mi fo LA)7.S om 

(GD) is the tine ee 

  

            

140.10 Characteristics of the fiber optic cabling (channel) 

The TUOGBASE-DR. Bber optic cabling shall meet the specifications defined pe Table 140-12. The Aber 
optic cabling consis of ane or more sections of fier optic cable and ay mertuediate connections required 
to comiect sections together, 

140,704 Optical fiber cable 

The fiber optic cable requirentonis are satisfied by cables containing TRE GO7U3~-2-30 iyppe BET (dispersion 

noshified shiali-mode}, type B1S Clow water peak single-mode), or type Ba a (hend asensitive} Hbera or 

  

the reqidromonis ia Table 140-12 where they differ. 

   

  

ARG: apulse tid were fansniitted in the two ge ios of pok 
al signal UGE} qax is the mannmum differential group delay that the 

Table 140~12—Optical fiber and cable characteristics 

  

  

Bescription Vale Unit 

ont 

  

  

Cabled oplical fiber attenuation ( 

  

ap knt 
  

deny dispersion wavelommth (yg pA Ss Aa< 1924 IRE: 
  

   stan slape (eis) eSa) 

    

1.003   peda kor 

  

    
*The G8 dBm ationmabien ig 

140.70,.2 Optical fiber connection 

provided for Guiside Mant cable ag defined m ANSI! 

  

    

TA S688. 

Anoptical fiber canneciion, as shown in Fleure 140-4, coitsists ofa mated pair of aptical connectors, 
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449. 40.2.4 Connection insertion toss 

The maxiniurn link distance is based oa an allscation of 2.75 dB total cannection and splice loss. For exant- 
ple, this allocation supports five connections wilh an average insertion loss per connection of G3 dB. Con-~ 

nedtions wHk different loss characteristics may be ased provided the requirements af Table 140-11 are nae 
   

440,70,2:2 Maximum discrete reflectance 

The maxim value for cach discrete reflectanes aslall be less than or equal fo the value shown. iy 
Table 140-13 corresponding to the nanrber of discrete reflectances above —34 dB within the channel. For 
grnbers of diserste reflecianses in benecen to areanbers shown in fhe table dhe lower of the bvo 

corresponding maximum discrete rellectance values applies, 

   

Table 140~-13—Maximum value of each discrete reflectance 

  

Maxima value fer cach 
Number af diserele discrete pelleetance 

reflectances above 55 dB +~   

JWHEBASE-DR 
  

  

  

  

  

        

  

  

440.10.3 Medium Dependent Interface (MDI) 

The 1QGBASE-DR PMO fe coupied io the Tber optic cabling at the MOL The MDI is the interface 

between the PMD and the “her apc cabling” {as shows in Freure 140-4). Examples af an MIDE mclade 

the following: 

a) Cotmectarized {ber pigtail 
by PMD recepeacle 

When the MDI is a connector plug and receptacle connection, it shall meer the interface perfirmance 
apecifications of TEC 61783-1-1 and IEC G1753-02 1-2 Pe. 

  NCTE—Trinsmifier compliance testing is performed af TPT as defined in 140,501, aot atthe MDE 
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140.11 Protocol implementation conformance statement (PICS) proforma for 
Clause 140, Physical Medium Dependent (PMD) sublayer and medium, type 
{OOGBASE-DR'® 

440,717.41 bvireduction 

The supplier af a pratorel, haplementation that is claimed to cantar to Chawe 144, Physical Modhan 
Dependent (PMD) subhiyer and mediam, type ]QOGBASE-DR, shall complete the following protocol 

goplomentating confornatice statement (PICS) proforma. 
  

A detailed deseription of the symbols ns ed in. the PICS proforma, along with instructions for completing the 
PICS proforma, can be found in (inase 2 

  

440.171.2 Identification 

440.11.2.1 lnplementation identification 

  

Supplier’ 
  

Contact point far inquiries about the FICS! 
  

inaphett 

  

and Version(sy* 
            

Cher infomation 8 nece 

S} aged Orson ’     
       

: ter pis ae ‘and Version should he a terpreied appropriately fo coarrespend » vith & wapyfier's tem 
anloay eg, Type, Series, Model.       

140.74,2.2 Protocol summary 

  

  

{derdifloition of protocol standard TREE Std 802 Med 26x, Clause 140, Physical Seeding 
| Dependent (PMD) sublaver and medingg, type 
2ODCHSASE-DR 
     

  

  

identification of amendng 
PICS RE that hav 
Hs TICS 

  

is anid Oorripends to ide 
been completed aa part of 

  

    
aot canfornd to TERR Std 803. Sed 20h.) 

  

  

  

Tate of Staten         

RE NCS posfone dthis sche lyse sa Pal it oan 
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Tew Feature Subclawuse Value Conment Sitigs Support 

; SESS insiaiiahon./ cable THLIG: 7) Toons marked with INS Inclnde Q Nes {3 
inMallation practices and cable No] | 
Spee Sipations BG ci applicable te 

TRI Refbratice pamd TPL) ssposied u Ves f] 
and available for tating Bold 

Tp Reliratice poird 1 TPAs exposed y beomade avail- 好 和 
iahie for tenting by aaplements Nee] 

tpoaent Comehar- 

; TRACE 

nc Delay constants Hos | Device confomms te delay can- M Yes { 
ES 

8 SHREW COHMIEIS 140.323 Devices comiahe if Skew and Mf Yee} ] 
Skew Vendor constraints 

  

    

440,77.4 PICS. proforma tables far Physical Medium Dependent (PMD) sublayer and 

maciuimn, type 1HOGBASE-DR 

440.41.4.4. PMB functional specifications 

  

  

  

  

  

  

  

    

  

  

  

   
              

Tens Feature Subechause ¥alue Comument Status. | Suppert 

PPY Compatihle with LOOCHEASE-R. ad M Yes tl 
INES and PMA. 

bea integration wilhimanagement 140] uy 
fimetions 

P39 Bit estar ratio ING. Meets the BER anecifled ix RM 
和 

bd ‘Transat fimetion ELSE Someys sanbels ining PMY M 
service interlace tu MDI 

BS Mapr signal 10.5.2 Highest optical power carr- M Yes ti 
and Ip ES sponds io tx synibal = three 

PG fleeeive fecha TA 85 iarpgys symbols front MEN to Ma Vest] 

BMD service interface     
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Fenn Posture Subclass Yalue' Comment Status 3 
  

Conversion af optical mgmal te 
lectrical St ideribee 
  

      Mapping behween optical s 
and logical signal dpe receiver 

  

ienal Highest aptical pawer corre. 
sponds to pk spatial three 

  

Glabst Signal Retecl finction PMD servis inter 

© PMENIS SiGe 

Moepart fo the 

        SIGNAL DETECD 
  

FH Global Signal Detect behavior SHONAL DISCUS & a global 
i tor af the presence of an 
aptical signal 

M. 

  

an   PMD reset ihnedian     Resets the PMR sablaver MAO   

  

  pa
ny
 
O
n
 

Pe
te
s     

140,71.4.2 Management functions 

  

Hens Feature Subclaase Valaeilonment Status 
  

| Management register set 

  

dobsl tanemit disable 
REG 

      

les the oplical lransnaltet 
with He 
FMD global transmit. disable 
vnrinble 

MDO 

  

Ag - PMD: fault faction Sets PRED fault fo cus Waay 
foes) Brudtis detected 

MDOQ 

  

Ma. | PMY) transmit fap Aenetion BOS 8 Seis PMID transmit, faadt to 
ane i alocal fault is detadied 

  

MESO 

  

MS   L PMB receive faall fection     HOS   

  

   ln PMD. reeeive: fault to one: 
lensed nd as detected    at

 

H's   MIND: 

  

      

VOLS PMD to MON optical specifications for 100GBASE-DR 

  

Sten Featare Subclauce VahurCammunt States Support 
  

BRI TEST pects epeoi fea. 
fans in Table DAG 

14063 Per defidiiens 10-140,7 M vest} 
  

  WIRD Receiver mechs specificahans 

in Table 140-7   和       M Yes (1       
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at Pasture Subciause. States Suppert 
  

ERAGE: Mensnrement cade 307 2 niie Sain length 
  

OME Center vayelonail idG.72 Per TLWE A-aS-d2 7-4. oF 
TEE 61280. 1-3 wader mind 

lated conditions 

  

  

OMS Axerage opel power Per IEC GI2S0-1-1 
  

OMA OMA medsuroments 
  

i345 RE an dispersing aye 
ehasure tar PAMA (POECON 
  

CMG ERtinctinn tha 
  

OMT     Siressed receiver aensitivity             

440.11.4.5 Environmental specifications 

  

Feature Subclause Value Conmient St 
  

  

  

    

  

    
Electtomagnote: interference 

  
1085 

  

fintiation of electromagnetic 
inlerkrenee           

440.11.4.6 Characteristics of the fiber optic cabling and MD 

  

Feature Subrhlause Yalxe’Comurent States Support 
  

Fiber optic esbling Hoi dis requieemients speciinal in 
ak 

    

  

    Maxiniim dissreie reflas- 
ire         

Monts rojuiremonts apecdied i 
faite 140-]3   INS   
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NFER Tits annetus numbered in comrespomloncs 10 Tes associstal clase: 1.6, Annex iA corresponds to Chaise 4. 

Annex 4A 

(normative) 

Simplified full duplex media access control 

44.4 Specific implementations 

44.4.2 MAC parameters 

Change fable +2 (as modified by LEER Sid 802 3bs-201x) as follows: 

    

  

   
   

  

   

  

NCTTE 4—Por $0 Gls, SU GRY 
tenvecn ten packets, tram { i 

pocket!) cad have EGG value of 8 BY (hits 
S000 MA receive simmale at the DTE due te lock tolerance 

oe Operation, the teceved taforpacker gap (fhe spaciay 
packet to the firet lito the Preanible of the second 

: tosasursd at te RT OOME SOGMT COME 200GAHE or 

and lane alignment muniremernts. 
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Annex 31B 

inormative} 

MAC Control PAUSE operation 

318.3 Detailed specification of PAUSE aperation 

318.3.7 Timing considerations for PAUSE operation 

Insert the flowing new paragraph after the paragraph startiag “Al operating speeds of 40 GBA, OF 

At operating. speeds of S036, a Staion shall nol begin. to tragsmit a G@ew) fame more than 

S&d pause quanta after the reoeptian ofa valid PAUSE trams that contains a jon-zera value of pause Hime, 
as messured atthe MDL. 

insert ihe following calculation for 36 Gh’s aperatinn, afier ike ine “ad Givs.~ max overran = F352 + 

frame lengli: 

80 Gb/s + inax overran 252 16 + fran beneath. 
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Annex 393A 

inormative} 

Specification methods for electrical channels 

934.1 Channel Operating Margin 

insert new rine inte Table 24-7 fae prodified by LEEE Sid 862. 3bs-20is) below the raw for paramaier 
“Pransmeitier equalizer, sunimaa cursor coefficient” (reuniodified rows are not shown): 

Table $34~-1--COM parameters 

  

  

            

Parameter Reference | Symbol | Celts 

i ‘Transniiites equatizer, 2° precinsor caefficicnl PALA | de 3} 
| int wa ~ 

Maxhmunn value re 
RSP SE ct 

i “Same clauses that invoke this metihxd de aot prowkds a valucdor fF). Bee PBA PD. 

Change Table 34-2 (as modified By-L. 

frou wamodified rows are Aat shown: 

  

O Sid SO2G R208 wad JERR Std S02 3bs-201x) as follows   

Yable S3A~2-—Physical Layer specifications that employ GOM 

  

  

  

  

SSG AUN COC Gaanes 18 

    

  

SUGBASE UR (lapse 130} Jabs 136-15 BUSSE Se ne Re   
  

SOOBASE- ER cCianae i357   
  

Labi? Coc (Apes 2358)   
  

iAnnex P35D) 
   
  
  

j SOGAUELD Cat tAgnes T3539   
  

  

TOUOBASE- CRA & } 
  

  

LOOGRLASE-OR2 (Clauee TAG)           
j Gooyright G 2047 JERE, All rights reserved. 
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Table $34+2—-Physical Layer specifications that employ COM 

  

Physical Laver Paranieter values 
  

1QUGRASE-RE4 1 

HGOBRASE-R PS ¢    
  

  

  

  

POGC BAS: 

  

RB? (lass S33 Table 138   
  

PAUL CIE 

  

  

HigGAUi-4 (Annex TSSD)   
        

isbie [36-13   

  

  

  

  20HOBASE-ER4 (Clase 137) Table 127-4 

SQOGALIR 

  

    
          

  

With the excepticns given in 

93A.1.4 Filters 

$3A4.1.4.2 Transmitter equalizer 

Change the fest af 93.4. 14,2 as follows: 

   

ef Th and e€ by are all vere rewardiess ef the values used far 

the other paths. The wile ef the “cursor” coefficient @@) is ser to +—fet—-}—etp 
Eondo( i fee De Jef Pot far any value of f-2), (Py and off}. If the value af (0) is less than the spes- 
ied hunimum value, the cotressonding combination. of o-2) of 1), and ef Lis considered javalid and is 

paused to calenlate COM, 

  

  

Replace Equation (@44-20) with ihe following equation: 

a 

Haff) = 9 etexpl a ee) (G3A-27) 
at ary Ne . ea 

eos Penk 

BAW 
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93A.1.8 Determination of variable equalizer parameters 

Change fhe fist paragraplt of 5:4. 1.6 (as modified by LER E Sid 802. 3hs-201x) and Heat ay ax follaws: 

    COM js a faction af the variables o- 2b @ <1), cL), gc, and Pies The following procedure is used to 
daiernine the values ofthese yarlables that sre wed fo calcalate COM. 

  

ay  Compitie the pulse response fg,0) of each signal path & for a given o- 3) 1 od), She. and 25cs 

using (he procedure defined In SSA.1,5 

  

Change the last pasagraph of 834.16 (as modified by IEEE Std 802, 3ha-201x) ag follows: 

The FOM Js caloulated for sack penmitted combination of 人 人 RE 

Fable 034-1 where ary parameters pot provided by the clause that dx: 

combination of valnes that maxiniives the FOM, inclading thy corresponding of. is used for the cal- 
culation of the interference and noise amplitude as 

   
   

a), gue, aid gprs valies por 

  

    

      

  

J and the calculanan of COM mm GSA], 
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Annex 135A 

informative} 

50 Gb/s and 100 Gb/s PMA sublayer partitioning examples 

The figures in this annex provide wirious partilioning examples Partitioning puidelines and MIMD number- 

ing conventivine are described in 35.1.4. These partitioning examples are informative and da not specify a 
particular sublaver combination for any PHY. Specific and compliant sublaver combinations for a particular 
PUY ave provided in the Appropriate normative clause, 

4354.1 Partitioning examples of SOGBASE-R PHYs 

  

MAC AND HIGHER LAYERS 
      

RECONCILIATION 
  

S8GMi > 
      

SOGRASE-R PCS 
  

    rec 

  

  

    
      
MEDIUM <> 
  

  

we 

BOD BASE-R 

SOGMHS $0 Gis MEDIA INDEPENDENT INTERFACE MD = MDIO MANAGEABLE DEWICE 

FEC = FORWARD ERROR CORRECTION PCS = PHYSICAL CODING SUBLAYER, 

MAC = MEDIA ACCESS CONTROL PMA = PHYSICAL MEOIUM ATTACHMENT 
RDI = MEDIUM DEPENDENT INTERFACE PMD = PHYSICAL MEDIUM DEPENDENT 

Figure 1354—1—Example FEC implemented with PCS and PMD 
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MAC AND HIGHER LAYERS 
      

RECONCILIATION , 
  

50GM— SOGME 
            

SQGRASER PES | 

                   

MMB @ 

MMD 3 

  

  

  

  
  

        

      

  

  

  

     

MMO 1 ee 
PMD SERVICE 

‘. INTERFACE 
MDL oe MND 4 | PMD | 

| MEDIUM SS RACH cee se | 

Ke — 下 : 
人 | MEDIUM 会 
SGEASE-R i es : 

S0GRASE-R 

SOGMN & SO Give MEOIA INDEPENDENT INTERFACE MDi= MEDIUM OSPENDENT INTERFACE 
SEC = FORWARD ERROR CORRECTION PCS = PHYSICAL CODING SUBLAVER 
LAL 3 80) Gifs ATTACHMENT UNIT INTERFACE PMA © PHYSICAL MEDIUM ATTACHMENT 
MAC = MEDIA ACCESS CONTROL PMO = PHYSICAL MEDIUM DEPENDENT 

Figure 1354-2—~Exampie FEC implemented with PMD 
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MAC AND HIGHER LAYERS 
      

  

    

    

        

  

    

| RECONCILIATION | 
ss 站 EN 出 

BASER POS SQOKASERE PCS 

FEC FEC 

MME 8 YX BMA w\ 
SOCAN —> | |    

  [ES . 

  

  

  
  

        

      

  

  
  

MMR | Pie Se RICE. > 
NIERFACE Ef 

MDI 一 条 MND 4 | PMD 

| MEDIUM <> Mol —> 

Soy | MEDIUM <> 所 
SUGHASE-R 、 ge 

SOGRASE-R 
SCGAULn = $0 Give ATTACHMENT LINIT INTERFACE AMO = MDI MANAGEABLE DEVICE” 
SGML = 60 Ghée MEDIA INDEPENDENT INTERFACE BOS = PHYSICAL CODING SUBLAYER 
FEC = FORWARD ERROR CORRECTION PMA = PHYSICAL MEQHUR ATTACHMENT 
MAC = MEQIAACCESS CONTROL PMD = PHYSICAL MEDIUM DEPENDENT 
Nis MEDIUM DEPENDENT INTERFACE 

Fiqure 1358-3-—-Example single 506, FEC implemented with POS 
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MACHAND HIGHER LAYERS 

    
RECONCHIATION 
  

SOGRME ate!   

x N N 
4 

人 ae 
SER PO 
  

  

SB 
FEC 

MUMGS NN PNA 
  

  

ABR GE2G 一 -和 
  

AMO 8 i yi 
  

SGSAUER C2M oe 
  

  

c PMA 
机 NA oe 

EMD 

MOP       

    

SOGBASE-R 
BOGAULn = 60 Givs ATTACHMENT DONIT INTERFACE 

SOOM = $0 Gb/s MEDIA INDEPENDENT INTERFACE 
FEC = FORWARD ERROR CORRECTION 
MAC = MEQIAACCESS CONTROL 

MBE = MEDIUM DEPENDENT INTERFACE 
POS = PHYSICAL CODING SUBLAYER 
PMA= PHYSICAL MEDIUM ATTACHMENT 

PMD = PHYSICAL MEDIUM DEPENDENT 

PCs. 
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MAC AND HIGHER LAVERS 
      

  

  

  

            

     MMD 8 \ BRAK 
  

  

  

      
  

SOGAULH CSM 一 -条 

EMA 
MMD 44 

1 PMD 

MI 一 

| Melua <> 
eee el a 

ROGBASE-R 

SOGAULN = S0 Ohis ATTACHMENT UNIT INTERFACE MOY = MEDILIM DEPENDENT INTERFACE 
S0GMH = 80 GBS MEDIA INDEPENDENT INTERFACE POS = PHYSICAL CODING SUBLAYER 
FEO = FORWARD ERROR CORRECTION PMA = PHYSICAL MEDIUM ATTACHMENT 
LAULR = 80 Gis ATTACHMENT UNIT INTERFACE PMD = PHYSICAL MEDIUM DEPENDENT 
MAC = MEDIA ACCESS COMFROL 

Figure 1354-5—intermediate PMA device with FEC for module interface, 
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135A.2 Partitioning examples of JOOGBASE-P PHYs 
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RECONCILIATION 
  

SERRE mmm 
      

    
    

         

     
    

  

  

  

MMD 46 

SN SY 
JOHGBASE-R PMA ime 

im 20} MMG.9 

sssssss 

0BBASEP PNA NMas 
N in} 
Ss : 

ACGGAULR ——» | | 

&MAMD 4 

MER nel | ° MON » 

nt 
MEDIUM — 

See =a 

{GOGEASE-F 

CAULIO = 10 Givs TEN-LANE ATTACHMENT UNIT BMA= PHYSHUAL MECIUM ATTACHMENT 
INTERFACE PMD = PHYSIGAL MEDIUM: DEPENDENT 

CGM = 160 Ghis MEDIA INDEPENCENT INTERFACE RS-FEC « REED-SOLOMON FORWARD ERROR 

MAC = MEDIA ACCESS CONTROL CORRECTION 

MD} = MEGHIM DEPENDENT INTERFACE mee 4 or 16 

MMO = MBIO MANAGEARLE DEVICE na 2ord 
PCS = PHYSICAL CORING SUBLAYER pe tore 

Figure 135A-8—Example 100GBASE-P PHY with CAULn and 100GAULN 
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IEEE Draft Pade? Soci1.2 
Sra Fabuery 2047 

Chip-to-Chip 50 Gb/s 2-lane Attachment Unit Interface 
{(LAUI-2 C2C) 

1358.1 Overview 

This annex defines the finctional and clectrical cherscterietica for the optional chip-to-chip 90 Gs 

two-lane Anschment Unit interface (LAUL2 C2C). Firure 1358-1. shows un. craninie relavionship of the 
LAE? (20 inteefices to the ISONT)     > Open SYS Iitercomneotioan (OSD) reference model, respectively. 

The LAUT? C20 interfsce provides electrical characteristics and associated compliance paints, whieh can 

aptlanally be ased when designing systems with slectre: al interounnect of approximately 25 om in length, 

  

  

  

  

  

  

  

  

  

  

      
  

  

  

  

  

        

Re cence | MAC AND HIGHER LAYERS | 
MGOEL 7 RECONCILIATION 
LAYERS iy 

APPLICATION H SOGME son 

| PRESENTATION | fe SOGBASER PCS 
; PMA 

SESSION fe 
occa rf LAURE C20 ct 
TRANSPORT |) PMA 

NETAGORR [fF FER 
1 PMA 

DATALINK | nn 

PHYSIC SA 本 人       

SOGMU = $0 Ghis MECHA INDEPENDENT INTERFACE 

LAUL2 CZC = S0-GINS THIC-LANE ATTACHMENT UNIT 
INTERFACE 

MAI = MEDIA ACCESS CONTRGL 

      

  

SOSBASE-R 

MDL = MEDIUM DEPENDENT INTERFACE 

POS = PHYSICAL CQUING SUELAYER 
PMA = PHYSICAL MEDILIM ATTACHMENT 
PMR = PHYSICAL MEDIUM DEPENDENT 

Figure 1885-1~-Exampie LAUI- 2 €2c relationship to the SOHEC Open System infercon- 

LADTL2 Cle is ¢ physical instantiation of the PMA service Inferfac 

The LAUT? C2C bidinestions! nk is: dese 

éhaunel amd a LADUE O2C reoetver. Fioure 13 

© bebween. the PCS and the FEC. 

tibed dn terms ofa LAOL-2 C2C mansiniter, a LAL? (20 
AG-2 depinis'a typical DADI-2 C2C application, The infor 

pathee dlferential insertion. loss “—hidgel asseciared wath. the C2 application can be found’ in 
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SDE} SA. The LAUT-2 C20 liserines comprises independent date paths in cach 
direction. Each dats “path CONELINS two differentia lanes using NE signaling, which are AC-coupled. The 
lawfrequancy 3 dB cutoff af the AC-coupling shordd be less than 10) kh. 

   

  

LAUL2 CEG channel 

  

    

  

                    

  

ae mene 

TPO TES 
- i 

Transmitter at 和 a Raselver 
“2 ; 

LALIL2 LAUR 
28 G20 
cotnparnerd component 

Racelver pe Lo a pe @ Tranamitier. 

4 jen! i 
iTPS Connector yiPo 

Figure 1355-2—Typical LAU!-2 C2c application 

The nantial signaling rate far each bine is 257 R125 3 Bd) The LAUL-2 COC transmitter on ich end ofthe 
link is adpisted tO an. appropriate setting based on channel knowledas. implemented, the tranemitier equal 
iaation feedback mechanisny desoribed Jn 2 may beused fo identify an appropriate setting. The 
adaptive or adhistable receiver perfomns the remainder of the equalization. 

  

The nonnative ‘Channel compliance | is Mhrougt 3 BE AU he 2 Sak & che monet tT oper inv margin (COM) as describert 

“Sy due to the share 

  

nel ILD, satin lose. and crossik wk. 

1358.2 LAUI-2 C2C compliance point definition 

  

The compliance poinis for the LADL-2 C2C interface is defined in 

4355.3 LAUL2 C2c electrical characteristics 

4358.31 LAUIL-2 C2 transmitter characteristics 

Raped 
wks A LAUDE? C2¢ wansniltter shall meet all speclficaiions for two CAUT-4 lance im S33 

7345B.3.2 LAUL2 C2C receiver characteristics 

  

A CAUL? C2C reediver shall mer all specifications for two CAUE4 lines 二 

ifthe LADL2 C2C receiver supports the optional iransmiger equalization feedback, 2 shall meet all require- 
ments in 8 : 
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1358.4 LAUI-2 C2C channel characteristics 

  

The LAUL-2 C2€ channel shall meet the requirements specified in 二 
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1385.5 Protocol implementation conformance statement (PIGS) proforma 
for Annex 1358, Chip-to-Chip 50 Gb/s 2-lane Attachment Unit Interface 
(LAUH2 C2C} 

1358.5.1 Introduction 

The supplier ofa protocal implementation that is chimed to confirm to Annex TASB Chip-ia-Chip 50 Gbis 

HE Atuchntent Unit imerface (LAUL2 C2C}, shall complete the follavdag protocol implenientation 
conformance statement (PICS) proforma, 

A detatled descri eth of die symrbals ised | inthe PICS proforma, slong with insmictions for completing the 

PICS proforma, can be frond in 2 

  

1358.5.2 identification 

1356,5.2.1 Implementation identification 

  

  

  

  

    

  

      

{36B8.8.2.2 Protocel summasy 

  

    identi fiestion of prolncal standard RS Amnes 1253, ChepsiaChip 30Gb 6 
dshane Atiachment Una Interface (LATS £203 

  

Identiicalion of anieasinents and cord ganda to this 
PICS proftiama BY been completed as part of 
this FICS     
       

  

Rave any SR item BS < be en DU 
(Ses 
  

Dew af Siniement 
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135B8.5.3 Major capabilities/aptions 

  

  

  

    

Lier: Feature Subchause Valow Cinmment | Status | Support 

ne Number of differential ER ‘Tien independent data paths i ME Yes tf 
j AC-coupled laps zach direction 

| SCHAN | Channel SR 人 

  

aladg channel specifications 

not angheable te a- PHY mam. 
fhetarer                 

1358.5.4 PICS proforma tables for Chip-to-Chip 50 Gb/s 2-lane Attachment Unit 
interface (LAUL2 C2c} 

4356.5.4.1 Transmitter 

  

  

  

  

    
  

       

  

  

  

   

  

      
                

Teena Feature Subclause Vetie Comment Sistas | Support 

TH | Sipnalng nite 3 25RTSCGBdS 100 ppm per Mt 站 
lane 

FER Peak4u-peak diferent ouput | 1S3B.301 200 nr¥ (max) M Yee} 4 
Voltage 

oak differential outpa | 1S5SR45 Less than or equal ie Sd mV M Yes {i} 
véliage, (ransmnitter disabled 

Tea DC common-ninte voltage SBS Benveen Q¥ and 1.8 Yowth Me Yee} ] 
ragpeed bs SET grcund. 

TCS AC comemon-sode ouipal sade VS5R3. is RMS we ith xegpect > M Yes ld 
age signal ground 

TE Differential geiner ret fos {858.33 : M Yes {| 
straints 

To Common anode output rebarn, {SSB 1 RE Eap= M Feel] 
tabs St 

TCS Quipat wesefonn L35B 3 M Yes {i 

Ooteat iter {33B.3.1 M Yes {td 

TCR) | Tomsnit calization MSR Hach successive step resets wid ht Yes { 7 
ronclonic change 
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{S5B:8.4.2 Receiver 

  

at
 

Be
 

RR
P 

pk
 

na
e 

  

lient Featare Subchruse Valor Comment Stains. | Suppert 

PRC Differential taped pete dose TSSB.32 M Feel] 6 

  

ESS Thblisential ip common-mode YRSR32 MM Yes {] 一 Ly 
tapul retin. loss 

  

  

E RES Enferference loleranoe L3SB 3.2 sil requirements iy M Yes fj x 
~ ¥ goo + 

~Sarih the exeepiians ’ 

{ 

    

  

  

      ‘pequinghents in 

= ms is               
4358.58.43 Channel {8 

  

ire Feature Suboheuse. Vado Conant Sistas 
  

a Channel Operate Margin 13884 ; Greater than of equal to 2d CHADCM 
(COM) 
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Annex 135C 

inormative} 

Chip-to-module 50 Gb/s 2-lane Attachment Unit Interface 
{LAUI-2 C2M) 

1356.1 Overview 

This annex defines the finetional and electrical characteristics for the aptianal chip-to-module 40 Gh’s two-~ 

lane Aticlanent Urn Interiace (LAUT? Civ), Pioure 1S5C~1 shows the relationship ofthe LAUT? C2M 
intetface to the FSOALEC Open. SSG Heeeconmection (OMT) reference model, The Cle! interface provides 

electrical characteristics and associated camplance points, which can aptionally he used whea designing 

sysienis with pluggable module interikees, 

  

    
  

        

  
  

  
  

  

Os ; MAC.AND HIGHER LAYERS 

eee i RECONCILIATION 

LAYERS iy ME 一生 

APPLICATION 1 f OSBASE-R POS 

PRESENTATION h 1 Bw = 
SESSION uy LAU COM \ 
  

f PMA TRANSPORT fy? :   
  

  
NETWORK Py 
        

  

                

    

DATA LINK 

PHYSICAL MDI — 

ae TTT [ MEDIUM < 

ine at 

rr je ee 

50GHASER 
LAULS C2Me $0 Qhis TWO-LANE ATTACHMENT UNIT —- MDI = MEDIUM DEPENDENT INTERFACE 

INTERFACE POG = BHYSIDAL CODING SUBLAYER 
50S8 = 50 Olvs MEDIA INDEPENDENT INTERFACE PMA = PHYSICAL MEDIUM ATTACHMENT 
MAC = MEDIA ACCESS CONTROL PME = PHYSICAL MEDIUM GEPENDENT 

Figure 135C—i—Example LAUI-2 C2M relationship to the ISQHEC OGoen System Infercon~ 
nection (OS) reference modet and the 1EEE 802.5 Ethernet modal 

LAUL2 CM is-a physical mstantiation af the PMA service interfice between the PCS and the FEC. 

The LAUBS C2M hak is desoribed ai of a Rest LAU? C2M component, a LAU? COM channel 
with associited insertion loss, and a module LAUH-2 C2M conmonent. Pigure 135C-2 depicis a iypical 

LAUT2 C2M application and summarizes the differemtial insertion loss budget ace sociale sd with the COM 
application. The supported insertion loss: budget is charscterized by 5 ~Vy and Uhistrated in 

i     
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4, The LAUL2 C2M interface comprises Independent data paths in sack direction, Each data 
. math contains “0 diferemial janes ushie NRZ signaling which are AC-congled within the module. 

Host Module 

Host insertion loss upto 7:9 dB Madule insertion toss Upto 1.5 dB § 

E 党 & er ene 

¥ranemittet 一 一 一 3 & “3 ito Receiver 8 

LAULS LAL? 全 
CoN caM {8 
companant Soamnponent 7 

Recaiver i nyt — 和 Tranarniter 2 

“2 == 13 x 

Connector insertion loss up to Tad > ta 

  

    

  

                    
Figure 1350C-2--LAUL2 C2M insertion loss budget at 12.89 GHz 党 

The nominal signaling rate for each lane is 35,.781248 GBd. The DAUL-2 O2M inferftcs is defined using a 19 

apecification and test ntethadaloey that is similar to chat wed for CEE280-VSR defined in CIF-CEMR 20 

  

135C.41.1- Bi error ratio 

ny 5 ss bye pee 】 + EPS ote SHOAL oh Hews, 
The bit error ratio (BER) shall be leas than 10 ES thi any errors sufficiently uncorrelated fo cnaure ak 

aeseptably lieh ovean tine ti false packet accopmince (MTTFPA} assuming 64 B68 coding. 2 

135C.2 LAUI-2 C2M compliance point definitions 2 

  

The compliance points for the LAUL2 C2M interfaces areas defined for two CAD lanes in 

135C.2 LAUL2 C2M electrical characteristics qs 

135C.3.1 LAUL2 C2M host output characteristics 

40 

ae A LAUI-2 CIM bost ogtput shall meet af! specifications for hvo CAUTS anes in S36 37, 

135C.3.2 LAUL2 C2M module output characteristics 42 

  

A LAUI-2 C2M module outpnl shall meet all epeci fications for tyd CAUTA4 lanes in 

135C.3.3 LAUL2 C2M host input characteristics 4a 

  

ALAUL 202M hast input shall meet all specifications Rw pve CAL lanes dn. 

1353.4 LAUL2 C2M module input characteristics 3 

  

A LAUT-2 CSM module inpat shall meer idl specifinations for two CAUT-4 Janes i | 
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135C.4 LAUI-2 C2M measurement methodology 

  

The LAUI-2 CIM aasurement mothadology is as defined in S3E4 
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135C.5 Protocol implementation conformance statement (PICS) proforma 
for Annex 135C, Chip-to-module 50 Gb/s 2-lane Attachment Unit Interface 
(LAUL2 C2M) 

135C..5.41 introduction 

The Aa of a profecol Inplementaion that is claimed to conform to Annes. 139C, Chip-to-maodale 

Sb 2-lane Atiachment Unit Interface (LALT-2 (2M) shall complete the Howing protecel inxyplemen- 
tation Ca statement (FICS) proforma: 

  

A detatled descri eth of die symrbals ised | inthe PICS proforma, slong with insmictions for completing the 

PICS proforma, can be frond in 2 

  

1355.2 identification 

1360, 5.2.1 Implementation identification 

  

  

  

  

    

  

      

138C,8.2.2 Protocel summasy 

  

Idertifioation af prokiwal standard 

  

  

Identiicalion of anieasinents and cord ganda to this 
PICS proftiama BY been completed as part of 
this FICS   
  

       

  

Rave any SR item BS < be en DU 
(Ses 
  

Dew af Siniement 
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Eten: Feature Subclause Value Comment Status i Support 

P NEY HER of diflerential 了 wo independent date pathy hy M4 Yeast} 
AC coupled lanes | sack direction 

BER SMeols BE. R regnirement M 

ATE. Adaplive receiver 人   

  

    

135C.5.4 PICS proforma tables for Chip-to-module 50 Gb/s 24ane Attachment Unit 
interface (LAUL2 C2M) 

136C.5.4.1 Host outout 

  

  

  

   

      

  

  

  

   

  

  

    

  

  

  

  

  

  

  

  

  

  

  

        
  

8 2 Fattem 5, Patter 3, or 

valid SOGRAS ER signal   

F Bem Feature Subclause ValacCorement States | Support 

TRI Signaling rate 3h} 25-78) 25 GH & 108 ppay per M Yes f4 
lane 

EPH Poak-io-peak ddlvrenbal pug 1 E231 900 mV Gian} M Yea {] 
: vollage 

FAG Pe ea ie ai fore ential Givpal | ESAS I Less than or equalic 23 mv M Yeaf] 
voltage, imamities disablsd 

THA DC cenmonanode oulpal vol VASA Between 2.5 ¥ aad 2.8 V vith M. Yes ft 
age repost to signal eriamd 

TS AC somnmrnuale outmtivell- NS VES of RMS with respect to M Yes id 

age signal gromnd, 

THG Wdlerendisl onion redara doce Meet CGH M. Yos F4 
giraints 

TH? Rederence tnpedance SEE  f LSS 34 190 G: M Yee td 
nehum tose 

PRS") Communie dilirential meds RE Meets} M Yes {] 
Conversion att texts 

TH ifievential bermimation mis- M Yes [| 
match 

THEY | Transition time 1SSC34 Greater Tae ar equal t te a ps M Yee 

THE Rye wiht IASC 8. 460 " M Ws tl 

THI | Eve height A: Sam MM Yeap] 

THIS ) Bye beight Soi M Yee { 

THIS. | Crosstalk sauree Jase at Asyachroncas crossigik Se M Yes ty       

Gopyrighhe 2077 绒 BE. Ab rights reserved. 
This San unapproved IEEE Standards draht, subject te change: 

336 

Be
 

EE
 

BS
 

ta
re

Marvell Semiconductor, Inc. - Ex. 1002, Page 000395



Dra Amencdmentio ike Std 805.3-2015 
IEEE PSOE Jad Taek Forte 

1350.58.42 Module output 

KEES Dra PBO2 SEE 2 
aed February 2037 

  

Fouture Subchrase Vahey Camment Sains. Sappurt 
  

PME fp Stonal nate 28,8125 GR & 100 pp per 
hare 

M Yea] 

  

Peak-to-pauk differential guigayt 
voltage 

  

SOU mY Gag} af Yea {] 

  

AC conmounameade oulpul valt- 

ape 

fe
te
: 

Soe
 

A So
e ins
 

PS mV RMS with scppect fa 
siptial arsund 

     
Meeis 
steaxebs 

  

Roleronce jmpedance fir onlpal 
return loss 

“i
 

ad
 

a
 sabe
: 

co
 让 全, 

  

Commmion to RE mode 

  

straunts 
Mee 

    

  

   Hifleeantin’ berphiaation. cis: 

match 

  

than 104 

  

  

   
  

  

  

Rye winth 

  

  

  

Eye height 
  

  

Crossigik source         neuig Patten 3. Patter & ar 
wAtuL SGORASE-R sanal 

      EMER | Vernecal oye chine   PACS 2 53.08 Gna} M     

  

    

7350,8.4,3. Host inptrt 

  

trons Posture ES Valine Comment Status | Sappirt 
  

j | RE Hoot inpad charscterstios 

      
Mo) Yet] 

        

136C.5.4.4 Module input 

  

Fite Feature Salschause VaineComment Status | Sappert 
  

j i} RM th
 | Moshe rapul chameteristio 

  

M Yes {| 

  

| Mednlke stressed hypnt teal BEE 
L Fegisreaxent 

  

      

  

a Year) 

        

Copyright @ 2017 IRES, All rights reserved. 
This js an unaperdved IEEE Siendards draft, subject fo change. 

i 
4 
3 
4 

 
Marvell Semiconductor, Inc. - Ex. 1002, Page 000396



Draft Amendment to 证 攻克 SH 02 2 IEEE 六 相让 和 人 
{EEE P8028 Sod Task Force Sai Pebriary 2017 

Annex 135D 

inormative} 

Chip-to-chip 50 Gb/s 2-lane Attachment Unit Interface 
(S0GAUI-2 C2C) and 100 Gb/s 4-lane Attachment Unit Interface 
(100GAUI-4 C2C) 

1380.1 Overview 

This annex defines the RHO and cloctrical characteristics for the optional chip-to-chin 40 Gbs iwo- 
late Attachment Lint fuerface. GGGAUT-2 Coc} and 100 Gbs four-lane “Anachment Unit Iiterface 

(lOOGADLA C20) Figure 1952-1 shows example relationships of the SQGAL2 C20 and 
TOGG ATT C2C interfaces te ihe ISQVIEC Open. System: Isterconnection (OSD reference model, respen- 
tively, The SOGAUE2 C2C and 1OGGAUL4 Clic interfaces provide electrical characteristics and associated 

     

    

  

compliance poms, whick can optionally be used odion designing systems with. olectrical hercormeet af 
approximately 24 om in length. 
  

  

  

  

            
  

  
  

  
  

  

              

  

  

    

  
  

  

  

              

ost A MAG AND HIGHER LAVERS 
REFERENCE iy | RECONCILIATION | 

MODEL in on ena: Oe aan 
LAYERS if 

BR 一 全 JEG — 
APPLICATION jf S| 

一 一 也 RIGBASE-R PCS TOUGRASE-R FCS 
| PRESENTATION fy 

下 FEC FEQ 
SESSION af "PMA BMA 

ot , i, 

TRANSPORT boyd at SOGAULE CEC #—— {QUGAU O20 

NETWORK ff / 
/ PMA 

DATALINE if BRO 

PHYSICAL MOL                   

  

  

  

  or “4 

SQGBASE-R THOGBASE-P 

FQOGAUL4 C20= 100 Gb/s FQUR-LANE ATTACHMENT UNIT FEC = FORWARD ERROR CORRECTION 

INTERFACE MAG = MEQIA ACCESS CONTROL 

{GOGMIi = 100 Gb/s MEDIA INDEPENDENT INTERFACE MDI = MEDIUM OEPENDENT INTERFACE 

SEBAULE C2G = SO Ghis TWO-LANE ATTACHMENT UNIT PCS = PHYSICAL CODING SUBLAVER 
INTERFACE PMA = PHYSICAL MEDIUM ATTACHMENT 

S0GMI = 50 Gbis MEGA INDEPENDENT INTERFACE PMD = PHYSICAL MEDIUM DEPENDENT 

Figure 135D-1-——Example S0GAUL2 C2 and (00GAUL4 C20 relationship to the BONES 
Open System interconnection (O8) reference model and the IEEE 802.3 Ethernet model 

SOGAUE2 C2C and 1MUGALT-4 C2 ave physical instantiations of the PMA service interface between the 
PEC and the PMD: 
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The SGGAUE2 C2C bidirectional nk is descriked dn terms of a SOGADE2 C2C transmitter, a 

SUC 3AL bh? C2C channel, and a S0GAUL2 Cll’ receiver. Figure (340-2 depiow a oenical SOGAUPE C20 

application and Ki fihastrated in A) stuuimarives the informative differential 

insertion loss budget associnied with the SAGAUT-2 C&C ERROR The SOGAUL2 inferlace com 

prises independent data paths in each direction, Each data path sonia ion differeniial lanes using NRZ 
a ignalins zowhich sre AC-coupled. The low-lhequency 3 dB ontofl of the AC-coupling should be less than 

     

           

    

SOGAMI-2 C20 sharnnel 

ee     

    

  

                    

sae = 

TES TRS 
" i 

- 本 , | Re 
Traneniitter * + t @ Receiver 

SORA SQGAUL2 
Dec: oat 
sorhparient vompanent 

Receiver —— 一 一 4 Tranemitter ie u na 

he 
iFPS Connecter rps 

Figure 155D-2—-Typical SIGAULE CC application 

    

   
fegoribed im ions. ofa NOGALES COC ransmiltier,- a 

} CBE ‘and ut 100C JAD CR 

LOOGALT4 Cal application, and SEE 1) Gilustrated a Fis summarizes the infhrma- 
Yee differential Insertion loss budget associated with the HUGAULE CAC application The 

HGRAUT-4 C2C interface canprises indesendent dat paths ja cach direction. Each data path contains far 
differential lance asing MRZ signalige. which arc AC-coupt ed. The low-frequency 2. dB outol? of the AC- 
coupling shoukl be less than 10) kHz, 

      

  

          

TOOGAULS OIC channel 

    

      

  

                    

nN 

re — 

{TPO TRS 
i 

| Transoiiter 4 + ef rere | Receiver 

{ONGALIAA . {OIGAUI 
DEC 620 
tL campanent poniponant 

Receiver. 二 i} ¢ Tranemitter 
a . oo 

teat 
pgs Connector ited 

Figure 1350D~-3—~Typical 1O0GAUI4 C2c application 
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The nominal signaling rate for cach lane ig 26.5625 GBd. The S8GADL-2 C2C of WUGAUELICIC mans 
fer encoach end of the link is adjusted fo an appropriate sctiing based on. channel knowledge. implemented, 

the transmitter equalization ikedback mechanion desorbed in 3.2 may be used to identify an appr 
priate seGing, The adaptive or adjustable receiver performs the remainder of the equalization. 

    

  

The nonnative channel compliance is through SOGADL2 Cac or LUQGAL4 C2C channel operating mar 
ein (COM) as dosecibed: in: Actual Ca loss could be higher ar lower than. that giver by 
Ee ty de do the channel ILD, return-loss, and crosstalk, 

    

    

435D.2 SOGAU!-2 C2C and 100GALN-4 C2C compliance point definition 

The complanes points forthe HOG AUT-2 C2C and }DGGALT-d CONC interfaces are aa-defined da S32. 

1350.3 50GAUI-2 C2C and 100GAUI4 C26 electrical characteristics 

435D:3.1 50GAUI-2 C26 and 1OGGAUL4 C2c transmitter characteristics 

A SUG ACL? Clic ara JOOGAUT-S CIC iranemitier shall maset a specifications ir 1s 

  

435D.3.2 S50GAUL-2 C20 and 100GAUI-4 C2C receiver characteristics 

  

A SOGAUI-2 (20 ora LUOGAUTS C20 receiver shall meet-all specifications in 1208 AL 

435D.4 50GAUL2 C2C and 100GAUI-4 C26 channel characteristics 

  

The SOGAUIE-2 CAC or WOGEALT-4 CAC channel shall meet the requirements specified inj 
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1350.5 Protocol implementation conformance statement (PICS) proforma 
for Annex 135D, Chip-to-chip 50 Gb/s 2-lane Attachment Unit Interface 
(S0GAUI-2 C2C) and 100 Gb/s 4-lane Attachment Unit Interface 
{100GAUI-4 C2c)1" 

7350.54 Introduction 

The suppher of 4 protocol implementation that is clanned to coxtorm to Annex 1 35D, Chip-to-chip 30 (b/s 
24ane Attachment Uni Interfhee GOGADL2 C2) and LU0Gb/s 4-lme Attachment Oni Intertace 
(iQUGAUL4 CoC}, shall complete the Tollowing prtncel implemontition conformance sigternent, (PICS) 
profornia. 

A detailed description ofthe eyinbols tise 4 in the PICS proforma, along with instructions for completing the 

PHOS proforma, can be found In 

  

135D.5.2 identification 

1350D.5:2.1. implementation identification 

  

Sapper! 
  

Contant pom Bir tagiiries ahenst tks Pics? 
  

inglomentating Noxuelo and Varsicn{g}! 
  

Cnker ina necessary fox fall identification. g.. 

and ve sreionis} lor machines ander aperating 

  

    

    

    

  

ail amplenten {iONS. 
ay bo conipleted ay appropriate in meeting the requirements for the nlentdlication. 

NOTE 3-The terms Name amd Version shonid he prlemected appropriviely te correspond with a supplier's boarmmnl-     ogy fog. Fype, Series, Madel}. 
  

438D.5.2.2. Protecel summary 

  

  

Identification of protacol s aiandard 

  

  

Pe 

  

Identification ea and conigenda to this 
PICS prntisena that heave hoon completed as part of 

this PICS 

    

    
Y ception At ns been required’? Nod] Yes] 

» the sewer ¥e es tess that the implementation does nal poafenm f6TEEE S sn 802 ted. 20x, 3    
  

             esis Heal dt oan 
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Annex 135E 

inormative} 

Chip-to-module 50 Gb/s 2-lane Attachment Unit Interface 
{50GAUI-2 C2M) and 100 Gb/s 4-lane Attachment Unit Interface 
(100GAUI-4 C2M) 

135E.1 Overview 

This annex defines the fhrictional and clectrical chaructorisics for the optional chip-to-meoacdule 30 Ghes wo 
lone Attachiment Unit Interface (ANGADT COM) and TCD fourlane Attachment (inn Interface 

(QOGA DL COM). Figure SR shows the relationship of the SOGAUT2- CIM and HOGGADIA C2M 
interfaces ta the JSOAEC Open Syeiens Intercannedtions (OSD reference model. The CIM interface provides 

vleetrical churicteristics and associated compliance points, which can optionally be-aused when designing 

systenis with plogmable moxie interfaces. 

  

  

    

    

              

    
  

    
  

    

  
    

                                      

  

    

os 
REFERENCE 

MODEL 由 MACAND HIGHER LAYERS | 
LAYERS | RECONCILIATION 

I 

APPLICATION é ? SOGME -一 汉 TIGRHE 一 如 

PRESENTATION ff | RIGRASE-R PCS _TOOGBASE-R PCS 
.é FEQ FEC 

SESSION fy 
4 ] i, PMA PMA 
TRANSPORT | S0QAUR? WY eu 

一 一 jf eM = Ce zz 
NETWORK | 7 EMA PMA 
DATALINK Lf PMD PMID 

PHYSICAL MDI MDI——> 

RN | MEOUW > 少 
\ ¥ hoe se sot 

ee ines 

ROGRADE-R {00RBAGE-P 

TOOBAU 4 CAM = 18 Gils FOUR-LANE ATTACHMENT UNIT MAC = MEDIA ACCESS CONTROL 
INTERFACE MOL = MEDNIM DEPENDENT INTERFACE 

JQIGMI = TOG Gives MEDIA INDEPENGENT INTERFACE POS = PHYSICAL CODING SUBLAYER 
SOGAULY CEA = 50 Gbis TWO-LANE ATTACHMENT UNIT PMA = PHYSICAL MEDIUM ATTACHMENT 

INTERFACE PMD = PHYSICAL MEDIUM GEPENDENT 

S0GME = 30-Gbis MEDIA INDEPENCENT INTERRACE 

Figure 135E~1—Example S0GAUL-2 C2M and 100GAUI-4 C2M relationship to the ISONEC 
Open System interconnection (os reference modal and the [EEE 802.3 Ethernet model 

SOG. AUT-2 C2M and [OGGAUTL-4? C2M are physical nstantiations of the PMA service interface betweort fhe 
PEC and the PMD. 
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The S50GAUH-2 22M lnkis-described in temas of a host SALE CIM cxmponen, a SAUL ClM 
channe! with associated insertion loss, and a modnie SUGAUL2 C2M component. Figure 13SE-2 

2CQM application aud summarizes the differential insertion loss budget : 
4 application, The supported insertion loss budget is characterized by 

. Fhe SGAUL2 C2M interface aamprises Independent data pat 

yore 总 

ihe JOGAUE2 C 
aad 8 

   
   

  

  

tustraied in 

  

   
    
is in each 

2 depicts « 
sactated with 

direction. Each data path contains pve differential lanes using NR sienaling, which are AC-coupled within 
the madule: 

The 1Q0GA 0TH CoM link is described tn terms of a Host JOOGAUT-4 C2M campoint, a EDBG 
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Figure 1186~2-—S0GAUI-2 C2M insertion loss budget at 13.28 GHz 

channel with agsociated fnsertion loss, and a module LQOGALM CIM component 
iypical 1OUGA UT-4 CIM application aad summarizes the differeniish insertion loss budget ass 

fhe CAM applivation, The supported insenion loss budget is chantcterived by 3 
~The TOOGAUT-4 CoM interface camaprives independent de trated Im Pig 

ach dats path contains four differential lames using NRZ signaling, aiich are AC-counlad within the mod- 
Ea 
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Figure 125E-~3—100GAUI4 C2M insertion loss butiget af 13.28 GHz 

The noniinal signaling rate for 

faves are defined won 2 3p 
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  103.13 
全      
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435E.2 S0GAUI-2 C2M and 100GAUI-4 C2M compliance point definitions 

ey 
‘The onmpliance polnis for the SOGAUL-2 C2M and TGQOAUT COM Interfanes are as defined in S3E2. 

435E.3 S5OGAUIL-2 C2M and TD0GAUI-4 C2M electrical characteristics 

435E.3.1 SOGAUI-2 C2M and 100GAUI-4 C2M host output characteristics 

  

A SOGADL-2 COM or LOOGAUT-4 C2M host output shall meet all gpecifications in | 

J35E 3.2 SOGAUL2 C2M and 100GAUL4 CZM module output characteristics 

  

A SOGAUT CIM ora MOGAU C2M maduls autput shall meat all specifications in 

135E.3.3 50GAUL-2 C2M and 100GAUI4 C2M host input characteristics 

    may 
ack ASOGAUL2 C2M ora MOGAUT-4 COM host input shall meet all specifications in / 

135E.3.4 SOGAUI-2 C2M and 100GAUI-4 C2M module input characteristics 

  

A S8GAUL-2 C2M or a HOG ALH~4 2M niodule input shall nest all specifications in 120 

135E.4 SOGAUI-2 C2M and 100GAUI-4 C2M measurement methodology 

  

The SOGAUL2 Clo and LUOGAUL4 C2M measurement methadology is as defined ity | 
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135E.5 Protocol implementation conformance statement (PICS) proforma 
for Annex 135E, Chip-to-module 50 Gb/s 2-lane Attachment Unit Interface 
(S0GAUH2 C2M) and 100 Gb/s dane Attachment Unit interface 
{100GAUI-4 C2m)j"8 

135E.5.1 intraduction 

The supplier of a priced! implementation that is claimed to conform to Ammen IS3B, Chip-to-moduls 
S) Gbis.2-lane Atrachment Lioit Interface (SUG AUL2 C2M) and 100 Ghia 4-lane Attachment Unit Interface 
(J00G.AUR4 CIM}. shall complete the following protocol implementation oomfarmminee siatement (PICS) 
profornia. 

  

Adetuiled deacription ofthe evinbols ised 4 in the PICS proforma, along saith instructions for corapleting the 

PHOS proforma, can be found 18 

  

{35E.5.2 identification 

135E.5.2.1 implementation identification 

  

Sapper! 
  

Contant pom Bir tagiiries ahenst tks Pics? 
  

inglomentating Noxuelo and Varsicn{g}! 
  

Cnker ina necessary fox fall identification. g.. 

and ve sreionis} lor machines ander aperating 

  

    

    

    

  

ail amplenten {iONS. 
ay bo conipleted ay appropriate in meeting the requirements for the nlentdlication. 

NOTE 3-The terms Name amd Version shonid he prlemected appropriviely te correspond with a supplier's boarmmnl-     ogy fog, Type, Series, Madel}. 
  

43SE.8.2.2 Protocol summary 

    

Identification af protocol sndard 

  

  

Pe 

  

Identification ea and conigenda to this 
PICS prntisena that heave hoon completed as part of 

this PICS 

    

    
Y ception At ns been required’? Nod] Yes] 

» the sewer ¥e es tess that the implementation does nal poafenm f6TEEE S sn 802 ted. 20x, 3    
  

             esis Heal dt oan 
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AL? COM stud foor nde- 
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435E.5.4 PICS proforma tables for Annex 135E, Chip-to-module 50 Gb/s 2-lane 
Aflachment Unit Interface (50GAUI2 C2M) and 100 Gb/s 4lane Attachment Unit 
interface (OO0GAUL4 C26} 
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sal ered    

MM 

  

ERG Ditferential auipui retuni toss ha
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h
a
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foe
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Ni 

  

TH? Reference hipedanes for output 
rater loss 

TOU. 

  

  

  

          | PHS Cofiimon to differential made {35E31 Meets Ty M Yes 
CORVORSTN straints 

TRG Tiierontis] terimination mis- VASE 3.4 ess than TQ M. Yes fj 
match 

| PHLQ. | Transition time TASES Greater than or equa te 10 ps M ‘Yes |       
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下 
  

  

Rye width 
  

    
Eve height A hs 

  

  

Eve height BR SOan'¥ 

  

  

| YES 

  
“Creasiaik acrares 

  

Asvuchoonons crossisik antece 

  

PS Pattie S, Patten 3, ar 
vahd 
SUGRARE-R UGOBASE-R sigs 
ned           

{35E.6.4.2 Module output 

  
  

Eten Subchusse Value Comment Status | Support 
  

CE Sigel rate 26.4624 CH © HX epee per 
Jane 

  

Tee Posk-to-peak difirential oulpul 
Vollage     

900 BR Gnas} 

  

  

   AC canoe: 

Sgn 

  

  

PPM Differential caiperrekem oss 

  

  

psa Rofirence impedance thr outpt 

rotuntt loss 
  

  

Connon i diforential mode 
eoriversian 
  

Differential tenaination nds 
eostck 

  

  

| TMS Tisneition tine Creates fan oredual io V2 pe Greater than ar-equal io 让 各 
  

TMS BSP UL 
  

EP MIO Bye hash 

  

SES wy 
  

EME} Crosstalk saunter Asveohronans crossintk socoe 
naing Mutiom 3, Patiem 5, ot 

  

yahd 

SOORASE-BOOCIS A SER 
Signal 

    
  

  SITE 

  

  2.8 aR onan} Moo} Yet}         
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135E.5.4.3 Host input 

  

Bent Feature Subchrase Vahey Camment Stains Support 
  

RHI 

    
Host wiped chatucteristios 

  
LSE. 

  
Syith the sxcepnans 

     
M 

  
YE 

    

汪汪 Module input 

  

Hien Feahore Subbchaase Valine Comment Status Suppert 
  

RMI | Musiue input chametenistios 上 

  

M Yes [1 
  

RM? 

    
I Meade. alressed pypnt teat BER 
i apurenient 

BSE Meet BER a 
SET     

    

  
Mf 
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Annex 135F 

inormative} 

Chip-to-chip 50 Gb/s 1-lane Attachment Unit Interface 
(S0GAUI-1 C2C) and 100 Gb/s 2-lane Attachment Unit Interface 
(100GAUI-2 C2C) 

135F.1 Overview 

This annex defines the Ametiaal and electrical charactorisiics for the optional chip-to-chip 50 Gb’s one-lane 

Atachiient Unie feterface (SOG AUT+41 CoC} ami HO Gbis two-lane Atoichoent’ Un Interface 

(lQUGADL2 C20). Figure 13SR-1 shows example relationships of the GOAUELCIC and 

TOGGALHT-2 C2C interfaces te the ISQVIEC Open. System: Interconnection (OSD reference model, respen- 
tively, The SOGAUT-I Land LOOGALT C2C interfaces provide electrics! characteristics and associated 

  

    
    

compliance points, whick can optionally be used ation designing systems with olectrical huercormect af 
approximately 25 om in length. 

  

  

  

  

  

  

  

  

            

  
  

    

              

  

  

    

  
    

                 

a nl MAC AND HIGHER LAYERS | 
REFERENCE i, RECONCILIATION 

MOREE 2 站 

LAYERS iy 
Son Onion RU SG 

PRESENTATION ff SOGBASER PCS JONGBASE-R PCS 
—_—— i FEC FEC 
SESSION PMA 

TRANGPOR | TO TEA CFC 

NETWORK. 
PMA 

DATA LINK Pup 

PHYSICAL                   NEDRIN = 

  

  

  

ye 

FQOGRASE-F SOGBASE-R 

TOOGAUIL2 = 100 Gbis FOUR-LANE ATTACHMENT UNIT FEC = FORWARD ERROR CORRECTION 

INFERFACE MAC = MENA ACCESS CONTROL 
{OOGME = 100 Gb MEQIA INDEPENGENT INTERFACE =MOi = MEDIUM DEPENDENT INTERFACE 

SGGSUb1 = 50 Gis GNE-LANE ATTACHMENT ONIT POS = PHYSICAL COGING SUBLAYER 
INTERFACE PMA = PHYSICAL MEDIUM ATTACHMENT 

SOGMH = 50 Ghis MEDIA INDEPENDENT INTERFACE PMO = PHYSIGAL MEQIUM DEPENDENT 

Figure 135F—1-—Example S0GAUL1 C26 and FOOGAUL2 Cec relationship to the ISONEC 
Open System Interconnection (OS) reference model and the [EEE 802.3 Ethernet model 

SOGAUT PEC and LQUC ATO CoC are physical instantiations atthe PMA service interface between dhe 
BEC and the PMD 
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The SGGAULTC2C bidirectional Hnk is dascrilted in terms of a SOGGADU C3C transmitter, a 
S00 AL id COC channel and 4 ae 1 Cat receiver: Figure 1S3F—2 depicis s opypical SOGAUT] C2C 

application and | ; i 3} summarizes the informative diftferendal. 

insertion. loss budaet as : ation, The SOGA0T-1 C20 interface come 

prises independant daa ahs | in gank direction. “Each daa path contains ane didierential lant using PAMS 
signaling, which is AC-coupled. The low-freqnency 38 cutoff of the AC-caupling should be less than 
hoo RH. 

       

  

     

   

SHGAUIT Cac channel 

    

    

  

                    

  

a Renee oe 

一 ay 

iTPS 
(18S 

‘Teaneriitter “ i} p| Receiver 

P SOGAUE , SOGAUL4 
eC ces 
RSS pamponent 

Resear. pe Re ip 二 Transmitter 
3 : on ae: 

eo! 
LTPS Connectat pi PO 

Figure 135F~-2—Typical S5OGAUM CC application 

The HOGATH-2 O20 bidirectional Link jis deseribed in ionns of a LOOGAUL2 C2C tansmitier, 4 
LONG AUE? © channel, and a IMIGALRE Cac rmeeiver, Figure A5P-3. depicts a2 — typical 
TBGAL C2C application ard £ 31) GHustrated tn. S) Suuimiarizes the -= 
mative differential Insertion foss budget associated with the i Ih2CEC application. The 

TOGGAUT-2 C2C interfaor oamiprises independent data paths in each direction, Exch dam path contahis two 
differential lanes visitic FAMS signaling which are AC-coupled, The low-frequency 3.dB eutol’ of the AC- 

coupling should be less than 1G) RAY, 

     

    
    

   

   
  

   

TOOGALN-2 Cet channel 

    

    

  

                    

i ee —_ 

a ms 

iTPs iPS 

Teansmilfer oo wie -一 一 一 站 Raceivsr 
“2 

{ONGAULE JOUGAULS 
和 C25 

AS Sumponent 

Receiver be a t “ Transmitter 
3 UL 

| es 1 
Connecter {TPo 

Figure 135F~-3-—Typical 100GAUL2 Cac application 
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The nominal shmnaling rate for each lane is 26. 562545 8d. The SIGAUEL Coc or WOGADT-2 CAC trans. 
patter on cach end of the Unk is adhusted fo an appropriaic setting based on channel knowledge. Lf immle- 
mented, ihe iransniitier equalization Redback mechaniem described im (2008 5.2°5 may he ased ta identify 
ag appropriate setiing. The sdaptive at adtistsble receiver perfomns the remainder of the equalization, 

      

The normative channel compliance is through SUGADBIC2C or LUQGALT-2 C20 channel operating mar 
gin (COM) as desoribed in P48. Actual charine! logs conld: be Higher orloger dla that given by 
NSSS Se tothe channel (LD. remo loss, and crosstalk: 

     

  

435F.2 S0GAUI-1 Cec and 100GALH-2 C20 compliance point definition 

  

The complanes points forthe FGG AULT ORE and }OGGAUE2 Cac tverfaces are as.defnad dn il 

4135F.3 SOGAUI-1 C20 and 100GAUI-2 Cac electrical characteristics 

{35F.3.1 SOGAUL1 C2c and OOGAH C2c transmitter characteristics 

  

A SOOAUGE CIC ara HOOGAUL2 C2C ranemitter shall mectall epecifications br (a0 

4345F 3.2 SQGALN-1 COC and 1O0GAUI2 C2c receiver characteristics 

  

A SOGAUI-£ C2C of a TURSAUT-2 CAC receiver shall meet all specifications in 12 

135F,3.2.1 Transmitter precoder request (optional) 

The iransmiiter preceder. request is an optional capability for a SGAUT-EC2C of LOOGAQL? C2C 
receiver, Wi implemented, i shall operate as desoribed in this subchause: 

The transmitter precoder request is generated for cach lane (0) and 1D and interlace tup towards the MAC and 

Jown tseards the PMD) independently. The variables that sontol the transmitter precoding request are 
specific for each fane and interface. 

A S0GAUL] Cec ar WOGAUL2 Cac recetver may generate a request to change the precoder state of the 
IE trausmtuitier by getting the-variabie request precoder uh fae or request_preceder_ down flag to. 1. 
The varlables request precoder ap /and request preeader dows./ (where / is Q or Lj Indicale the requested 
iransmiitier precoder State for the correspording interface ard Jane, A request from a SOGALT-1 C20 ar 
HOG AUL2 CAC receiver is generated in an implementation specific manner. 

Whee s SOGAUET C2C or MOGAUL2 COC receiver does not tequest a change of fhe remote dansimitter’s 
transmit getting, 1 sets reyhest_ precoder up: fag or request precoder dawn, flag to G, A MEGAUTL] COC ar 
HOGALHT2 C2Ac receiver that does nef implement iranemiger precoder. request abvays sets 

reqjucsi_precoder ‘up. fag or requesi_precodar_down. Nag to 0. 

  

Koa -Clamse4$ IMDIO is implemented. the variables.  request_precoder-up fing, 

foquest. precoder down flag, request precoder ap 4, aud request. precader down sare accessible through 
remisters 1604, 1.605, and 1.606 (see $3.25) ] a) through 45.2 20 on). 

435F.4 SOGAUI-1 C20 and 100GAUI-2 C2C channel characteristics 

a The SOGAUET CoC or 0GAUTL2 CAC channel shall meet the requirenients specified ib ]2005 4, 
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435F.5 Protocol implementation conformance statement (PICS) proforma 
for Annex 135F, Chip-to-chip 50 Gb/s 1-lane Attachment Unit Interface 
(S0GAUI-1 C2C} and 100 Gb/s 2-lane Attachment Unit Interface 
(100GAUL2 C2c)79 

735F.5.1 Introduction 

The supphter af a-protecol iniplanentation that is clainied ta condor to Annes 1 SSP, Chip-to-cltig 30 (bs 
I-lane Attachment Unn Inerface (SOG ADL-T C20) and GBS ne Anachment Ono Interface 
(QUGAUL2 CoC}, shall complete the Tollowing prtecel implementation conformance sigternent, (PICS) 
profornia. 

A detailed description ofthe evinbols tise 4 in the PICS proforma, along with instructions for completing the 

PHOS proforma, can be found In 

  

435F.5.2 identification 

SSE.S2 implementation identification 

  

Sapper! 
  

Contant pom Bir tagiiries ahenst tks Pics? 
  

inglomentating Noxuelo and Varsicn{g}! 
  

Cnker ina necessary fox fall identification. g.. 

and ve sreionis} lor machines ander aperating 

       

    

    

ail amplenten {iONS. 
ay bo conipleted ay appropriate in meeting the requirements for the nlentdlication. 

NOTE 3-The terms Name amd Version shonid he prlemected appropriviely te correspond with a supplier's boarmmnl-     ogy fog. Type, Series, Model}. 
  

{35F.6.2.2 Protocol summary 

  

   
to is 3 RI 

  

  

Pe 

  

Identification ea and conigenda to this 
PICS prntisena that heave hoon completed as part of 

this PICS 

    

  

  

  

Y ception At ns been required’? Nod] Yes] 
» the sewer ¥e es tess that the implementation does nal poafenm f6TEEE S sn 802 ted. 20x, 3    
  

             esis Heal dt oan 
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AG coupled hems each direction tar 
SR CAE and teva nade- 

pendent data paths i cach 
duvction for HOG ADE? Cac 

fiom: Feature Subclause Valou/Cnmment Status | Support 

| NEY. Number of digerential TBSEYE One dependent date path an ME Yes ty 

  

  
| ME TAN Chaanst 

  

  

    
Rems marked with CHIAN 
ie chamiecl specilicahias 
not applicable ta PHY mand- 

    

  
oh 

  

  

    

435F.5.4 PICS proforma tables for Chip-to-chip 50 Gb/s d-lane Attachment Unit 
interface (S0GAUI-1C2C) and 100 Gb/s 2-lane Attachment Unit 

{100GAUI-2 C2C) 

435F.5.4.1 Transmitter 

interface 

  

ften: ‘Feature Subchurse MalucdCom ment Shitas Suppart 
  

XC) Signaling rate 

  

26.5625 OBd-+ TAG prim por 
jane 

Yes] 

  

Ra difltrentital ouner 
wolage 

{200 mV (onan) 
  

    

   
than or cqmal fo 

     

3 ra’ 

  

  

Dil oonmon-made voltage 

  

seen UV aad 18 Vo with 
fespect fo sindal pround 

  

AC common-nesle Guitput woll- 
age 

  

ida UMS wih respect te 
aerl ground 

  

    Thilerentisl ontpnat mince loss 

  

tees 3 

Straits 

      

  

Conmnatiemndde output veut 
toss 

Niset 

straits 

  

  

Cuieat wavelornt “Econ 

  

Teo Oufpat pier 
: 

“3 DOS 

  

POG ‘Tramamil equalizaiion, 

  

TH ‘Proendtter nipni esidnal YST 

  

Sythe 

straits 
      Sisnilin-noise-andwhistartinn 

ratio     
  

Meats. Tshth 

Sens         
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435F 5.4.2 Receiver 

  

lien te Subchrase VebuesC amen? Statps Support 
  

RCH ‘Differential daped reine toss. RS M YE 

  
   

mine Pitierentin? 6) commornrmnde 
tapul retin. loss 

MM 

  

F RES byferference tolerances 

  

PRES E Titer tolerance       

  

        

135F.6.4.3 Channel 

  

fron: Foutare Subchuse VahavComacar Statins 
  

ace Channel Gperating Margi 
(COM) 

      
后 SR Greater than or ayaal to 3 iS 
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Annex 135G 

inormative} 

Chip-to-module 50 Gb/s 1-lane Attachment Unit Interface 
(SOGAUI-1 C2M) and 100 Gb/s 2-lane Attachment Unit Interface 
(100GAUI-2 C2M) 

135G.1 Overview 

This annex defines the fnnctional und electrical characteristics for the optional chip-to-module $0 Gis onc- 

ae Attachrnent Unit isterface GOGALT-P OOM) amd 100 Gos two-lane Adachment Unit Interface 
fHOOGAUL2 COM), Bigure 135G-] shows the reladenship of the S0GALT-1] COM und HOOGAUL2 CIM 

interfaces to dhe TSOVEECS Open. System. Intercaamection (CST) referenoe madel. The SOGAUL | CoM and 

LOOGAUT2 CIM interfaces provide electrical characteristics and associated compliance pois, which can 

optionally be used when dosizning sysioms with pluggable madule interfaces. 

       

  

   

  

    

    

              

  
  

  

  
  

  

加 
REFERENCE 一 一 

MODEL Fs MACAND HIGHER LAYERS | 
LAYERS Apo RECONCILIATION j 
et fe 

APPLICATION 了 一 全 BGSNH 一 各 

PRESENTATION f A SOGBASE-R PES TIGRASE-R PES 

if FEC EEC 
SESSION rf 

; PMA, BRA 
    
好 WS 

7 SN tosau WN 
enn ji aM . \ COM \   

    

  
                                    

    

_ NETWORK | PMS PRA 
DATAEINK 和 PMD Sp 

PHYSICAL RD AAD) ome 

人 | MEDIUM <> 
Me. ey R ae 

- nats ae 

SOGBASE-R {QOGRASE-F 

{OORAU.2 C2M = 1 Giig TWO-LANE ATTACHMENT UNIF MAC = MEQIA ADCESS CONTROL 
INTERFACE MON = MEDIUM DEPENDENT INTERFACE 

JQUGMIL = TOG Givs MEDIA INDEPENGENT INTERFACE PSS = PHYSICAL CODING BUBLAYER, 
SOGAUL1 CEAU= 50 Gis ONE-LANE ATTACHMENT UNIT PMA PHYSICAL MEDIUM ATTACHMENT 

INTERFACE PMD = PHYSICAL MEDIUM DEPENDENT 

S0GMUE = 50 Gbis MEDIA INDEPENDENT INTERFACE 

Figure 1356~-]—Example 50GAUL{1 C2M and 100GAUL2 C2M relationship to the ISONEC 
Gpen System Interconnection (OSH reference model and the IEEE 862.3 Ethernet model 

SOG. AUT CIM and LOGGAUIL-2 [2M are physical iatantiations of the PMA service interface betweon the 
PEC andthe PMD. 
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The S0GAUL-E C2M link ig described in temas of a host SA Clo. component, DALJ C2M 
channe| aith associvied psertion boss, 

typical SGG.AUT- 
the SOGATN-LC 

ahd Niostraied in S 
   
   

ahd a module SOGAUTL-1 C2M component, Pinte PS86G-2 depicts a 

bC2M applivation asd sunmarizes ihe differential insertion loss budget SSG 
application, ‘Ths supported ingertion loss budget is characserived by 5 

The SOGADI-1 C2M interface coraprises. independent dat 
    

  

direction. The data path containg one diffirential lane using PAM signaling, which is AC-coupled wiihin 
the madule. 

Hast 

Host insertion lass us to 7.5 dB 

Module 

Module insertion toss up te Tada 

  

  

Transmitter 

SS 

2M 

component 

Receiver   

  

      
ee 

q     

a RE 

人 site   
Connecter insertion setp 训 2 

  

SA 

OM 

carmponert 

      
Figure 135G~2-—-S50GAUL C2M insertion loss budget at 13.28 GHz 

The TOOGAUL2.COM link is described in terms ofa host LOOGAUL2. COM sornponenm, a DOGALT-2 COM 
channel with associated insertion lass, and-amodale OGGADT-2 COM camponent. Fignte ESG depicts a 
iyplcal LOOGA UL? CIM application and summarizes the diferential insertion doss budget associated with 

the POAT C 
ts and ithustrated in 5 

each direction. Each ds 

within the marie. 

  

     

  

   

  

Hieation, The supported 

oi, The POGADT 

  

Hast 

Hoel insertion loss up te 7.5 dB 

ston loss budget is chancterized bs BS 

a) 2 COM interface comprises indepe ndoni ‘data pat 

i path ¢ contais two differential laties using PAMS signals, which are AC-conpled 

Module 

  

he in 

Siodule Insertion lose bp to 1648 

  

  

  

人 
  

  

            

Transmitter A + | 一 | Reaver 人 

村 TOGAUL2 
2M Gani 

somponent eemmponent 

Raceiver Mt = fe 1 Tra namitior 
Pos Ee       

Connector Insertion loss up te 1.2 aR A 

Figure 135G6-3-——-106GALH-2 C2M insertion fass buxigef at 13.28 GHz 

The nontinal signaling rate for cach lane is 26.5028 Od The SUGADG) COM und HG AUT? CAM inter. 

fanes are defined asin dfination and test micthodalagy that is similar to that used for CERS6G-VSR 
defined. bn OFF-CELO3,2.) 

   

  

135G.1.1 Bil error ratio 

The bit error ratie (BER) wher processed. according ig Clase 133 shall be less than iw 
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138G.2 50GAUL-1 C2M and 100GAUI-2 C2M compliance point definitions 

     The coniphance points for the SOGAUT-1 C2M and 1GQ0AUT-2 C2M interfaoes are as defined in 12 

4356.3 50GAUIL1 C2M and 100GALN-2 C2M electrical characteristics 

135G.3.1 50GAUI-1 G2M and 100GAUI-2 C2M host output characteristics 

  

A SOGAUT-1 COM of }OOGAUE2 CEM host output shall meet all specifications in. | 

435G.3.2 50GAUL1 C2M and 100GAUI-2 C2M module output characteristics 

  

ASOGAUT1 COM ora Q0GAUH2 COM maduls autpuf shall meat all specifications in 

135G.3.3 S0GAUL1 C2M and 100GAUL2 C2M host input characteristics 

  

AS8GAULE COM ora MOGAUTL-2 COM host input shall meet all specifications an 

135G.3.4 S50GAUI-1 C2M and 100GAUI-2 C2M module input characteristics 

  

AS8GAUL] C2M ora OGATH-2 C2M ntednle input shall niet all specifications in (2083.4 

135G.4 50GAUL-1 C2M and 100GAUI-2 C2M measurement methodology 

  

The SOGAUL-] C2M and LUQGAUL? C2M measurement methadology is as defined in | 

Copyright @ 2017 IRES, All rights reserved. 
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135G.5 Protocol implementation conformance statement (PICS) proforma 
for Annex 135G, Chip-to-module 50 Gb/s 1ane Attachment Unit interface 
(60GAUI-1 C2M) and 100 Gb/s 2Hane Attachment Unit interface 
(100GAUL2 C2my** 

{35G.5.1 Introduction 

The supplier of a Deal implementation that is claimed ta confiem to Antiex 1950, Chip-to-modiule 
SS idane Atvachment ait buerhoe 00 AULT CaM) and 100 -Gbye a-lane Attachment Und otert ce 
(HQ0G4 UL? COM, shall complete the following protocol implomentation. coainemnce eiatement (PICS) 

profornia. 

    

Adetsiled description ofthe symbols nsed i in the PICS proforma, slong with instructions for completing the 
PROS proforma, can be found in! ms 

  

435G.5.2 identification 

1356,5.2.7. Implementation identification 

  

Sepptier! 
  

Comlect pono fi emycirios abot the PROS* 
  

  

hnyplomentation Nemels} sad Verstanis}’ 于 
  

Cnker ina necessary fox fall identification. g.. 

and ve sreionis} ior machines ander aperating 

  

    

    

    

  

ail amplenten {iONS. 
ay bo conipleted ay appropriate in meeting the requirements for the nlentdlication. 

NOTE 3-The terms Name amd Version shonid he prlemected appropriviely te correspond with a supplier's boarmmnl-     ogy fog. Type, Series, Madelh. 
  

1386.5,2.2 Protocol summary 

    

    eda ix, Arne 

  

“[deatification af peatooal andard 1380, Chips ao-nodeile 
ver AGT C2Mi 

RS Before ‘At teachnnent nil Intertace 

OGA CIM} 

   

   

     

    

  

Identification of aneminents and card genda i this 
PECS proforma thot have been completed as.part of 
fis PICS 

  

    
Y copiion sey ns been required? Ned] Yee] 

+ the aeiower Yes tueane that the implementation does nal confer ta TERE 8 sin 802 ted. a0bs.}    
  

  

             esis Heal dt oan 
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135G.4.3 Major capabilitiesioptions 

KEES Dra PBO2 SEE 2 
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Feature Subclausce Valine Comment Stahos Support 
  

Auniber af diflerential 

AC -coupled lanes 
Y35e3. 4 Pagint independent date paths ty Yes ff 

  

   Meats BER tee 

  

RE 

    

  

SEE    

  

              
135G.5.4 PICS proforma tables for Chip-to-module 50 Gb/s 1-lane Attachnent Unit 

interface (SOGALH-1 C2M) and 100 Gb/s 2ane Attachment Unit 
(D0GAUI-2 C2N) 

4366.54.14. Host antpul 

interface 

  

Feature Sa ASROREEReHEE 
  

| Sioading rate iS8G34 26 S825 GBd tb fQ0 ppm per 
ane 

  

) Peakvtepeak diflbrentiad aut 
i pal veltage 

RSO ra Gm} 

  

  

   
i differential cin 

Hage, ransmifter dis~ 
Less than ar equalto Sa a¥ 

  

i Dt! commhon-tnads auger 

        

I amd 2 8 

$a shal ground 
  

| AC commionamede antgnt 
Re aipnal ground 

M 

  

Diferential autpat retarn Joss 

  

  

  

stains 
Mo 

  

THY | Beforence impedance for cat 
i pe retuen fpss 

1.     

    

‘TAS | Common te difercatinl meade Pesta] M Yes yd 
cere si] 
  

| Difvenfial termination mig 
mich 

Tess than 108e 

  

Greater than or canal ta 10s 
  

  

  

  

    

Asvachromors crosetalk sone 
using PRES 130 or PRASSIO 
pattern, fe valid MIGRASE-R ! 
INOCHSASE-R signal             4:5 SB ines}   M     
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4386.58.42 Morcule output 

  

Be
 

EE
S 

BS
 

ta
re
 

tony | Feature Subcladse Valre Comment Status. Sappert 

ft
 

  

(PNEL | Ripral rate ESS3.2 26.5625 ORd sb §O0 ppt per M Yea dy 6 
lane wk

 

  

TMs : Peak~te-peak differential out PS50.3.2 O00 mV Goan) M Yes Yi 

| pul voltage : 
  

TMS | AC commonidde ovipui i3SG 3.2 iPS mV RAMS sith regpe M esl 

  

  

  

. i 
i voltage 3 sa greed i 2 

TMS | DifReential outpal raum lass | HSCS j M oF Yeald iy 
trains 好 

Sass | Waves a een 3 ar 1s 
IMS: [Reference bapedance forget. | Taso LOO EE: M West] .   gant return Joss 
  

TM6 Common io differential BSG 32 Mee es x M i Fae 18 
‘ amenfe conversion sai BS 19 

  

  

  

YM? ~ | Pillerential terminadan abe 135032 Lass than Hes M Yos [4 
\ 的 

match BM 
23 

Transifion tine TSG 32 Greater than or ecizal fo 9.3. ps M Fes ty 23     
   
  

了 MS | ‘Nemt-ond oye -dadih, all 4 ove Paste G26S UE ME Yes} { a4 
    TMEG | Ne carend e eye heigl, all 3 eyes 

   

PSGS.2 | 9 mV M Yee} 6 
  

    
  

  

TMIF- TB second eye © sath, 性 all 3 3 eyes G28 M Yes fd af 
a 

pre agegige pee - pen oy 7 . : st ae 
MED | Farend oye boght all 2 eves 1350.32 Sm M. i Weed} 39 

YMIES | Chpsataik somites {SSE Asvachroncus crosstalk soica: M : Yee £4 30 

using PR BSISQ or PRESANG NM 
maiter, aa-vahd SQG74ASE-R f : 4 

    

              HOUBASEAR signal : 34 

ag 

4135G.5.4.3 Host input 36 

  

  

Hent Feature Subclanse | Yalue/Conmicnt States Suppart AY 
  

M Yest] 4 

  

Ba | Host | inpal characterisd P3S0,.3.3               

138G6.5,4.4 Module input 43 

  

Rent : Featare Subclaase Yale Comment States | Suppert ay 
  

            Moo Yast] 40 

  

RMI | Module input characteristics P3034 
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Annex 136A 

(informative) 

TPO and TPS test point parameters and channel characteristics 
for S0GBASE-CR, 100GBASE-CR2, and 200GBASE-CR4 

1364.1 Overview 

Apne JIGA provides information mr paramoters associated with test poinis. TPG and TPS thatimiehr not be 

iestable bi an nuplemented aysiem, TPQ and TPS test points are ifustrated in the AXGBASE-CR, 

LOOGBASE-CR® and 200GBASE-CR4 link block diagram of Figure 186-2. Tins wanes algo provides infor 

mation on channel characteristics: 

  

4364.2 Transmitter characteristics at TPO 

The transmitter characienistics at TPG are constrained at TPGa by 1379.2. 

1364.3 Receiver characteristics at TPS 

The receiver characteristica at TPS are constrained at TPSa by 1379.3. 

136A.4 Transmitter and receiver differential printed circuit board trace loss 

The resamumended Sin aid miniimint printed circed. board trace insertion losses are specified in 
Eee \~) and Equation (82-23, respoctively, 
    

Nete that the recommended maximum insertion Joss allocation tor ihe transmitter or receiver differential 

controlled impedance orinted circa bonds is? dB -at 13.28 GH-s and the recomunended minimis raseriian 
Joss allocation for the wanemiter or-reeciver differential contolied. apedince printed olrcult beards 1s 
L2d8 at T3328 GHy. The rscommendad mania insertion joss allocation for (lie gangmuitter or recerver 
differential controlled impedance printed ciroult boards is consistent wah the insertion loss 下 PH TP? or 
TPS to TPS given in Vand at assarbed mated: connector toss of 1.69 db. 

     

  

Note that the recommended maciinam insertion ides dom TPG to TPS or fram TPS te TPS is 10.07 dB ar 

13.28 GHz, 

136A.5 Channel insertion loss 

This subclanse provides niformation au chayme! insestion lasses for the manitimni-lass and minimun-loss 
enbline iipalogies. 

embly ie delermined using 

lustraied In Figure 1364~L Loss 
The piasimunt channel insertion Joss asseetated with the ouble 
Equation (364-1). ‘The chantiel insertion lass budget at 13.28 GHy is 
budget parameters Tor all calls topalogiss are provided in Table LIGA-1. 
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ate oe at 人 © Eee } ie ja 有 sa aU (a5) (ISbA~1) 

for U.0OS GHe<¢< 19 GHz 

  

where 
a is the draquendy in GHe 

ER is the wmainwum channel insertion loge behween. TP) and TES 

1 is the manimnunt cable assenibly Insertion lass (TPL to TRS} 

Perea lh i ths praxignen insertion. Ineg fom. TRG to TP2 or TPS do TPA using 

ae is The nominal msertion loss of the mated 让 让 RHTeTSERS Rgugtion (1364-2) 

The montinal insertion loss of the mated teat fiaiure is detommumed using Equation GI6A-31. 

ered) © DATLYPS O14 re O.0n2 sf EB) (1364-2 

  

for 0.01 GHa << 25-GHy 

where 

Te
me
, ihe frequency in GH 

‘Phe ghatnel insertion low associated with the 4.5 m cable assembly and FIXED het chamel is dover 

mined by Equation (136A-3 33. 

  

       

      

过 (dB) (136A—3) 

for 0.05 GHe< fs 1) GHz 

where 
i inthe frequency in GHz 

ELene sinh isthe chantiel iisertion loss between: TRO ated TPS representative ofa 0.5 m cable 

assembly arid 4 muanimun Soest channel 

ER is the ia cable. assernbhy insertion fass (TPL ia TP4) given in 

amd iustrated ha fs AiR 

二 Ri ings fram TPG to TP or FP} to TPS. aang 

aa 站 is the nominal insertion lass af the mated test fixture using Equation (136A-2} 

The toss budgel parameter values at (5.28 GH are provided in, Table 1364-4. 
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Table 136A-~i—Cable insertion loss budget values at 73.28 GHz 

  

Parameter SUGBASEACR. | MAGRASEACRD | 2Q0GBASE-CR4 
    

Units 
  

tis 
RR   

if Bersted   
PEO 

去 ia   

下 8 
  

Basase     > 
aa         

FRR 
  

  

    

    
Fue 
  

a u 

  
748 
  

ron ao 

全 TE * 
Cable assernbly i 

ce ees a seme FE | Le 
hed af LG ie} Sages 

ee wn 

mL 
      

SRRE TF 

      
function 
  

  
                  

  

yr To 

! Pun Ue 
> <: _s 

co ah ; 55 

        党 * he a oy 
. OOF toy -d TPS 全 TP. TRS 10.07 dB TPR 

hoe eet 
re +   

16.008 + (2 ¥ 10.07) ~ 12 « 3.85} = 28.0 88 

   

  

  

  

  

  

    
    

by oe 

i i 
iad > oye. La 

285 ce 

Mabad cable asseribhy 

and fest point bet shee 

NOTE—The connector insertion joss is 107 dB for tha mated teat fture. The host cannector is. 

allocated 0.62 d&. of addilional margin. 

Figure 1364-1--28.9 G6 channel insertion loss budget at 12.28 GHz 
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136A.6 Channel return loss 

The recommended cain loss for SHG BASESCR, [G00 RASEACR? and 2O0CGBASE-CR4. channels ig apeni- 

Hed MITA 6 

  

1364.7 Channel Operating Margin (COM) 

The Channel Operating Margin G[OM) for the channel between TPO and TPS, computed asing the proce- 
dure in S3.A.1 and the parameters tn Table 136-14, is recorammended io be greater than or cqral te the Chan- 
nal Operating Margin Gnin.) vahie in Table 136-15 forthe cable assembly type heing used. 
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Annex 136B 

inormative} 

Test fixtures for 50GBASE-CR, 100GBASE-CR2, ZOOGBASE-CR4, 

SOGAUI-1 C2M, and 100GALI-2 C2M 

4368.1 Test fixtures 

Transmitier and receiver measurenioas.at TP? oar TPS for the SMGEBASE-CR PHY in an SPP2S best form 

Factor (sec Gy and at TPlaor TPda for the SOGAUT-1-C2M host {see Antex 1355), are mrade 有 Rs 

ing the dost fi iste : RE a recely ee ineasuremcnts at TPL ar ne fo the 

SOG BASE-CE 

and al TPia or TPA for ‘the oes AL Ie 2M 

specified in i 

    
   

    

   

  

: 4 hast (see Annes | DG 2 are made intlizing ihe weet “fiatare 

  

  

Editor's Note: Retumn Loss and iON far QStRe 28 fo be considered. 
      

Cable assembly meaairements for he SFPZR-APP2S Sorm factor see 136C 3.1) areinade between TRI and 

TRa with cable assembly test fixtures as spectiied fn (LOR 012. an both ends, Cable assembly measurements 

for the GSPP2S-SFP2S form: fuetor (see 136C 3.2) ars rade between TP] amd TP4 vtih- cable asserably 

teat fixtares as spe fied it on both ots. Cable assembly measuretsents far the QSPP28-45SPP2R 
form factor (see 13e0.3.3) are made between TPi and TP4 with a cable assenibly test fixture as speoified im 

for each conicctor on. the SFPIS end, aud with a cable assembly test fiatore as. specified. in 

for the GSFP28 ond. 

   

  

    

   

The test fixtures are specified dy a aated state ig enable connections io measurement equignient, The refer 
ones inseriion Joss af the mated test fteres is 3.65 dB ise (368.1). The requires i the referenced 

subclauses are nat the MDI connector epecifications fer an implemented design. 

436B.1.1 Mated test fixtures 

      The TP? or TPS and cable assommbly test Axtares ave spe cified in a mated siate Uhuetrated dy 
The mated teat fixtures specifications are listed in 2.) 1: 

436R.4,.4.4 Mated testiixtures differential hisertion joss 

  

The diflerential insertion loss of the mated test lintures shall anéet the requirements of 9 

The FOMy 7, of the mated test fixtures shall meet the requirements of S205). 

4368.14.42 Mated test fixtures differential return loss 

  

The differential relurn Joss of the mated fest fistires shall mech dhe requirements of SS 

4366.4.4.9 Mated test fixtures cammon-moce canversion insertion loss 

The commonsmode conversion inserson loss of ie mated test Axtuves shall meet the requirements of 
MP EP RA 
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136B.1.1.4 Mated test fixtures common-mode return foss 

  

The common-mode reben Joss of the mated test Ptares shall meet the requirements of Y 

136B.1.1.5 Mated test fixtures common-mode to differential mode return loss 

   eA 

1368.4.1.8 Mater test fixtures integrated crosstalk noise 

The SFPIS nated tost Listare imegrated near-cnd crosstalk noise volage for the disturber near-ond crosstalk 

toss is determined aecordiig to to the meihod i tn 8 7 usine the parameters shows in Table 126B-1 shall 
mec the specification IE 

    

Table 1968-—1-—~Mated test fixture integrated near-end crosstalk noise parameters 

  

  

Descri iptien Sembal Pnits 

Sembot rate ds GRd 
      
  

  

     
            

3 dB refirenc Sf 

Nearend shsturber peak diflexential ontpat amplind’ Ang 

Near-end distarber 20% to 804 rise and tall tienes 4 ag 和 | 让 
  

The CASFP mated test fiatures jingerated crosstalk RIMS noise volmges ddtennined wing 

through Sifor the multiple distarber nearend crogeiaik oss, and the multiple 

disturber far-end crosstiatk loss and shallaaeet ihe Saing fhe paraneters shown 

in Table [S6B=2. 

  

      

  

Table 1366B-2-—-Mated test fixture integrated crosstalk noise parameters 

  

  

  

  

  

  

  

Descriptions Syanbol Vahw Units 

Synibol cate ts 32603623 | GBd 

2 dB reference receiver handwitth tf $9.92 Gis 

Neum-end distuber peak di ferential quiput ample dee AO ay 

Farend diamrber peak differenfial outont amplitude dp 600 my 

Near-snd distarber 20% bo Sa tise and fall times Qos any Pe 
          

  

Farend distacbor 20%) ty BOT) nee and fall time Es OF ps 
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1368.2 Protocol implementation conformance statement (PIGS) proforma 
for Annex 136B, Test fixtures for 50GBASE-CR, 1OOGRASE-CR2, 

200GBASE-CR4, 50GAUI-1 C2M, and 100GAUI-2 C2m*' 

136B.2.1 introduction 

The supplier of a protocol implementation that ie claimed to conform to Anes 1368, Test fixtures for 

S0GBASE-CR, TOHGBASE-CR2, 2O0GBASECRA. SODGAUB)- CIM, and (OOGAUL? C2M shall complex 

the following protocal implementation conformance statement (PICS } proforma. 

A detailed description of the symbols ese | inthe PICS proforms, slong with insnictions for completing the 

PICs proforma, can be foond in € 2 

  

4368.2.2 identification 

13668,2.2.1 Implementation identification 

  

Supplier! 
  

  

act point for aquirt          

buplementation Names and oe 3 
  

Other information HOCESSATY for falls dentifieation-—¢ ha 。 

    

      

  

     
ation af pradocal standand 

  

  

Ident fhestion of amendments sid corivenda to this 

    

    
Std S02 5ad-2 x) 

  

  

        
Unie of Staiemnt 
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fiteny Fasture Subclad ae Vahey Comment Sintas ~ Ruppert 
  

PEEL SEPIS EPS of PPS test fixtdre 

  

G 

  

OSEP28 TPS ar TPS fest Re 

  

  

SFP2S Cable assembly teat NA- 
tare 
    QAFP Cable assembly test fixture     

  

      

  

    

1368.2.4 PICS proforma tables for test fixtures for Test fixtures for 50GBASE-CR, 

TOOGBASE-CR2, 200GBASE-CR4, 50GAUI-1 C2M, and 100GAUL-2 C2M 

  

Feature Suolanse ValueCommoent States Suppart 
  

Majed tex 
    
fixtuyes insetion lose PMB i Band FC 

  

: App tosot the 
peguiiremenia ae Pao 

  

M 

  

  

    

Mated test fiehuees diffsreaizal 
yotnrn d 

  

   

  

Faseete 

  

2 PEN emenis oF 

  

  

‘Mate teat fixtures comunan- 

mode eprversion insertion loss 

让 

  

tnods retarp dose 

   
    

  

HESS COS. Va6B ET 4 

  

Moated test Hintures common 

modeie diflerential made ream 
joss 

  

  

SEPIS8 Muted test finiires TGS- 

grated nearund crosstalk wolse 

  

Meets the reaminiments af 
ck YER 

上 B28 
      CSPP28 Maied fest Hxtiwes pte~ 

SEE near-end crosstalk note: 
   

     站   | Meets the requirements of 
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Annex 136C 

(informative) 

Host and cable assembly form factors for 50GBASE-CR, 
TOOGBASE-CR2, and 200GBASE-CR4 

1360.1 Overview 

This annex deseribes forni factors far the three oable assemblies specified im P36.) and for hosts with either 
SUOBASE-CR. [QUOGBASE-CR2, of 2UNGBASE-CR4 Physical Layers, 

  

Hosts have two specified MDI conmectors, single-lane: (SPPSS, specified in) i841) and multtlane 

(QSFP28, specified mm 2.12). This creates two host interface types and three cable assembly types with dit 
ferent combinations of the conneciors af sach end. These host and cuble assembly types are referred to ag 

forni factors, distinguishing bath the host receptacle (MDD) and the cabhe- assembly plas, 

     

  

Cable assemblies denoted as SOGBASE-CR, 1GDGBASF-ACR2. and 2OGO BASE-CR4, have a common set af 

electrical parameters specified iy 336.11. These specifications: are ‘based on fie OOGBASE-CR4 cable 

assoiphly specifications (eo Ye 20) with refed pararneters specified at 13.28 He te account for the 
incteuas in signaling rate. 

    

The SXGBASE-CR Js a single-lane cable assembly, onabling a Vm length The QQ BASE-CR? ts a two- 
lane caile assembly, onabling a 3 radougth, The 2G00 BA SE-CR4 is a foueslane cable assembly, enabling a 
37m length. 

The possible combinations of host form factors, cable assembly form factors and lengths are SR in 

Table 2360-4 

Table 136C~1—-Hest and cable assembly combinations 

  

Cable assembly fom facter Hast, Hirst eal Hants, second esd 
  

P SEPSR to SPPIS (eee T3GE RT) | One SPP2S doa Bdiorfece DGC 2) | Cine, SEPIS fmm dbetor Gsee 136C. 27) 
  

| QSPERR to QSEP IE (see 
| L360 5.29 

Pre toma ielor (sce     
  

        | CSFPRS to SSP PIR fape One, OSEPIS form facter (see Four, SEPSS firm fictor Ger 
F ES60.3.3} 1602.3 TRA}           

¥36C.2 Host form factors 

436C.2.1 SFP28 host form factor 

A Rest mayouse the SFP2S receptacls specified in Yh) it.) as the MDI for each SOGBASE-CR. This is 
referred to aga SFPIS host for factor. 
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A SFP28 firm faotor host can fonn 2 single SO Gbvs link to either another SFPZA. form. factor host, sing an 
SFP28 to SFP28 forma ficior cable assembly isee (S8Cl3)), ora QSEP2S form factor host (see 1560.23), 

asing a QSFP28 ta 4xSFP28 form factor cable assembly (see 13GC 3.4), 

1366.2.2 QSFP28 host form-factor 

    

A host may use the QSEP28 receptacte specified in 9.22 as the MDI for one or tao 1NGGBASE-CR? PHYS 
erand 2QUGBASE-CRA PHY. This is regerred to as a GSFP OS host ion. faelor. 

A QSFP28 form: fxcter beet can algo form ip ke four 40 Gsbes links do either anather QSFP2S8: fomn. factor 

host using a QSFP28 to OSPP28 fora factor cable assembly (see 1360.32), or fear separate SFP28 form 
   

faction hosts (gee 1SOC2 DP) using a OSFP24 to 4@SF P28 torn factor osble assembly (see (36C 3.3), 

136C.3 Gable assembly form factars 

136C.3.1 SFP28 to SFP28 cable assembly form factor 

  

   
The SFP2S8 to SEP25 cable assembby has SFP26 phies, specified in | 

comiect vo SPP28 fon factar hosts (see 1360.2. 1) widia singis 30 Gb 
trated In Figure 136C-1, 

1, oa body ends, Te may be used to 

Bik. The cable assembly is dgs- 

  

The electrical characteristics of a cable assembly for this form factor are specified In 136.11, using the deti- 
nifigas in PS PL Fb: 

  
Figure 156C—1-—SFP28 to SFP28 cable assemily 
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136C.3.2 QSFP28 to QSFP28 cable assembly form factor 

cified i482. kf pon doth ends. 1p may be-used 

uo to four 30 Geb’s links. The cable assembly 
     The QSEP2S8 to QSFP2S8 cable assembly has QSPP28 plugs, spe 

fo compect two OSFP2S form factor hosts (See 1360.2.3) with 

is Ulastrated REigare 156C-2. 

  

The elecivical characteristics afa cable assenibly far this form factor are specified la 136.11, asing dye 了 让 
Ritione wa TSG, EY 本 

   

    

    

Ww 
NK EQ” 

Figure 196C~2--QSFP 28 to OSFP28 cable assembly 

436C.3.3 QSFP28 to 4xSFP28 cable assembly form factor 

The QSFP28 to 4x5PP28 cable assembly hag a OSFP28 pho as xpeciGed in S012 on one end, and four 
SEP28 plags- as specified i T1217 on the other end. Tomay be used to connect a QSPP28 form factor host 

(see P3G22.2) top te dsr SEPIA form factor hosts Gee. 136C.2:2) wath one 3d Gb/s link to each SFPIS 
boat. The cable assembly is dusirated in Figare TS 

The electrical characteristics of a cable assembly for this fom faetor are specified in 136.11, using the defi- 

nitions in S68) 722 and (86.108 7.2.3, 

Copyright @ 2017 IRES, All rights reserved. 
This ds an unaperoved IEEE Standards draft, subject lo ctange. 
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Draft Amendment to 证 攻克 SH 02 2 IEEE 六 相让 和 人 
{EEE P8028 Sed Task Force Sri February 2047 
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Figure 1360C-3-——-QSFP28 to 4xSFP28 cable assembly 

Gopyight © 2017 HEE. All rights reserved: 
This San unapproved IEEE Standards draht, subject te change: 
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CD Submission Review Results 

Internal Worksheet Only - Do Not Scan 
    

Application Number |6539910 Receipt Date Aug 13, 2019 
            

      

New Response To 
Application Notice Date Of Response               

  

Jumbo — Large tables are included on the CD 
  

  

X | There are no problems with the CDs in the submission.       

Items checked below are to be selected in the PALM Pre-Exam CD problem list. 

Omitted Items 

  

Files on compact disc are unreadable: 

Disc(s) of either set not readable: 

Disc(s) do not contain file names listed: 

Amended CD missing unamended files 

Missing compact discs 

  

  

  

  

  

Missing Parts 

  

Disc(s) do not contain file names listed 

Discs contains files that are non-ASCII files: 

Only one copy of the CD, no duplicate: 

Wrong media type, e.g., CD-RW: 

The transmittal letter and specification do not list information: 

Both disc(s) contain unreadable files: 

One disc(s) contain unreadable files: 

Compact disc(s) contain viruses, but are still readable: 

EFS/Paper Submission: 

Table does not maintain data in proper alignment: 

Not proper subject matter for CD’s: 

  

  

  

  

  

  

  

  

  

        
  

Informality 

  

No statement in transmittal letter that CD’s are the same: 

No incorporation by reference statement for the CD’s: 

CD’s not labeled “Copy 1" and “Copy 2": 

Deficient CD packaging: 

Deficient Labeling on CD’s: 

The transmittal letter does not list information: 

The specification does not list information: 

Table less than 51 pages submitted on CD: 

  

  

  

  

  

  

        
  

File Directory Attachment 

  

Copy of file directory listing is attached and should be mailed to applicant 
  

Copy of file directory listing is not attached 
  

Copy of file directory listing is not attached because it is over one page long       

Additional Comments 

  

      

Internal Worksheet Only - Do Not Scan
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DocCode — SCORE 

SCORE Placeholder Sheet for IFW Content 

Application Number: 16539910 Document Date: 08/13/2019 

The presence of this form in the IFW record indicates that the following document type was received 

in electronic format on the date identified above. This content is stored in the SCORE database. 

Since this was an electronic submission, there is no physical artifact folder, no artifact folder is 
recorded in PALM, and no paper documents or physical media exist. The TIFF images in the IFW 

record were created from the original documents that are stored in SCORE. 

Drawing 

At the time of document entry (noted above): 

e USPTO employees may access SCORE content via DAV or via the SCORE web page. 
e External customers may access SCORE content via PAIR using the Supplemental Content 

tab. 

Form Revision Date: March 1, 2019
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UNITED STATES PATENT AND TRADEMARK OFFIGE 
  

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

  

  

                  

APPLICATION FILING or GRP ART 
NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO ToT CLAIMS IND CLAIMS 

16/539,910 08/13/2019 2833 785 20160.0039.NPUSO0 20 3 

CONFIRMATION NO. 8175 

63467 FILING RECEIPT 
R & Schwaller, LLP 
5020 Montrose Blvd. OD NTA A 
Suite 750 
Houston, TX 77006 

Date Mailed: 08/26/2019 

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for 
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence 
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER, 

FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are 
subject to collection. 

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 

submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes 

with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts” or 
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt 

with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another 
Filing Receipt incorporating the requested corrections provided that the request is grantable. 

Inventor(s) 

Yattung LAM, San Jose, CA; 
Baohua CHEN, Xiamen City, CHINA; 

Applicant(s) 
CREDO TECHNOLOGY GROUP LIMITED, Grand Cayman, CAYMAN ISLANDS; 

Assignment For Published Patent Application 

CREDO TECHNOLOGY GROUP LIMITED, Grand Cayman, CAYMAN ISLANDS 

Power of Attorney: The patent practitioners associated with Customer Number 63467 

Domestic Applications for which benefit is claimed - None. 

A proper domestic benefit claim must be provided in an Application Data Sheet in order to constitute a claim for 

domestic benefit. See 37 CFR 1.76 and 1.78. 

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the 
USPTO. Please see hitp://Awww.uspto.gov for more information.) 
CHINA 201910155535.9 03/01/2019 No Access Code Provided 
  

Permission to Access Application via Priority Document Exchange: Yes 

Permission to Access Search Results: Yes 

page 1 of 4
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Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as 
appropriate. 

If Required, Foreign Filing License Granted: 08/22/2019 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 

is US 16/539,910 

Projected Publication Date: 09/03/2020 

Non-Publication Request: No 

Early Publication Request: No 
** SMALL ENTITY ** 
Title 

ACTIVE ETHERNET CABLE 

Preliminary Class 

439 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 

effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 

in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 

application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 

patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 

protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 

application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 

in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 

foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 

serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://“www.uspto.gov/web/offices/pac/doc/general/index.html. 

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 

to consult the U.S. Government website, http:/Awww.stopfakes.gov. Part of a Department of Commerce initiative, 

this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
page 2 of 4
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258). 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

GRANTED 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 

LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 

date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

This license is to be retained by the licensee and may be used at any time onor after the effective date thereof unless 

it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This 

license is not retroactive. 

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter 

as imposed by any Government contract or the provisions of existing laws relating to espionage and the national 
security or the export of technical data. Licensees should apprise themselves of current regulations especially with 

respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of 

State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and 
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of 
Treasury (31 CFR Parts 500+) and the Department of Energy. 

NOT GRANTED   

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12, 
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed 

from the filing date of this application and the licensee has not received any indication of a secrecy order under 35 
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b). 

  

SelectuUSA 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for 

business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources 
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to 

promote and facilitate business investment. SelectUSA provides information assistance to the international investor 

community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states, 

and regions competing for global investment; and counsels U.S. economic development organizations on investment 

attraction best practices. To learn more about why the United States is the best country in the world to develop 
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technology, manufacture products, deliver services, and grow your business, visit http:/Awww.SelectUSA.gov or call 

+1-202-482-6800. 
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PATENT APPLICATION FEE DETERMINATION RECORD 

  

Application or Docket Number 

  

    

    

    

    

    

      

  

  
  

                  

      
    

    

  

        
  

    

              

  

  

  

    

    

  

        
  

    

                  

Substitute for Form PTO-875 16/539,910 

APPLICATION AS FILED - PART | OTHER THAN 

(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 

BASIC FEE 
(37 CFR 1.16(a), (b), or (9) N/A N/A N/A 7S N/A 

SEARCH FEE Sr CES Tel, or my N/A N/A N/A 330 N/A 
EXAMINATION FEE ee slo, oor a) N/A N/A N/A 380 N/A 
TOTAL CLAIMS - * 

(37 CFR 1.16(i)) 20 minus 20 = 50 = 0.00 OR 

INDEPENDENT CLAIMS - * 
(37 CFR 1.16(h}) 3 minus 3 = 230 = 0.00 

If the specification and drawings exceed 100 
APPLICATION SIZE | sheets of paper, the application size fee due is 
FEE $310 ($155 for small entity) for each additional 0.00 
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C. 

41(a)(1)(G) and 37 CFR 1.16(s). 

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00 

* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 785 TOTAL 

APPLICATION AS AMENDED - PART II 

OTHER THAN 

(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL 

<x AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($) 
5 AMENDMENT PAID FOR 

山 Total * i “ = 
> (37 oFR T1600) Minus = OR 

2 Independent * Minus | *** = - OR 
io (37 CFR 1.16(h)) 

= Application Size Fee (37 CFR 1.16(s)) 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR 

TOTAL OR TOTAL 

ADD'L FEE ADD'L FEE 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL 

a AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($) 
5 AMENDMENT PAID FOR 

LU Total * Minus * = = 

= (37 cFR 1T160) OR 

9 Independent * Minus | *** = _ OR 

Ww (37 CFR 1.16(h)) 

= Application Size Fee (37 CFR 1.16(s)) 

OR 
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL OR TOTAL 

ADD'L FEE ADD'L FEE 

* |f the entry in column 1 is less than the entry in column 2, write "0" in column 3. 

* If the "Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter "20". 

xx If the "Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter "3". 

The “Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1. 
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To: uspto@rameyfirm.com,wramey@rameyfirm.com,tevenbly@rameyfirm.com 
From: PAIR_eOfficeAction@uspto.gov 
Ce: PAIR_eOfficeAction@uspto.gov 
Subject: Private PAIR Correspondence Notification for Customer Number 63467 

Aug 26, 2019 03:40:14 AM 

Dear PAIR Customer: 

Ramey & Schwaller, LLP 

5020 Montrose Blvd. 

Suite 750 

Houston, TX 77006 
UNITED STATES 

The following USPTO patent application(s) associated with your Customer Number, 63467 , have 
new outgoing correspondence. This correspondence is now available for viewing in Private PAIR. 

The official date of notification of the outgoing correspondence will be indicated on the form PTOL-90 

accompanying the correspondence. 

Disclaimer: 

The list of documents shown below is provided as a courtesy and is not part of the official file 
wrapper. The content of the images shown in PAIR is the official record. 

Application Document Mailroom Date Attorney Docket No. 
16539910 APP.FILE.REC 08/26/2019 20160.0039.NPUS00 

To view your correspondence online or update your email addresses, please visit us anytime at 
https ://sportal.uspto.gov/secure/myportal/privatepair. 

If you have any questions, please email the Electronic Business Center (EBC) at EBC@uspto.gov 
with 'e-Office Action’ on the subject line or call 1-866-217-9197 during the following hours: 

Monday - Friday 6:00 a.m. to 12:00 a.m. 

Thank you for prompt attention to this notice, 

UNITED STATES PATENT AND TRADEMARK OFFICE 

PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM
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16539910 

PLUS Search Results for S/N 16539910, Searched Tue Jan 07 08:49:19 EST 2020 
The Patent Linguistics Utility System (PLUS) is a USPTO automated search system 

for U.S. Patents from 1971 to the present PLUS is a query-by-example search system which 
produces a list of patents that are most closely related linguistically to the application 
searched. This search was prepared by the staff of the Scientific and Technical Information 
Center, SIRA. 

5304969 99 
4269506 99 
4272984 98 
4408117 98 
4422180 98 
4579416 98 
4754839 98 
4834660 98 
4862012 98 
4885474 98 
4933534 98 
4945189 98 
4982383 98 
4991150 98 
4995835 98 
5009384 98 
5177755 98 
5241614 98 
5306868 98 
5327637 98 
5341812 98 
5416271 98 
5421600 98 
5442248 98 
5457285 98 
5505283 98 
5568161 98 
5574441 98 
5612684 98 
5645266 98 
5783776 98 
5939676 98 
5964605 98 
6028273 98 
6082609 98 
6185155 98 
6207975 98 
6304700 98 
6307505 98 
6326916 98 
6469498 98 
6881948 98 
6945692 98 
6960019 98 
7837491 98 
7845847 98 
7845848 98 
8200321 98 
8339141 98 

8471396 98 
8474320 98 
8475370 98 
8660662 98 
8672854 98 
8692401 98 
8738118 98 
8843214 98 
8870052 98 
8981787 98 
9139266 98 
9307915 98 
9446822 98 
9491528 98 
9880212 98 
10078001 98 
10260345 98 
10321830 98 
10488273 98 
20020067529 98 
20020125414 98 
20040140421 98 
20050045368 98 
20050089081 98 
20070065150 98 
20070240898 98 
20080319327 98 
20090279581 98 
20090279582 98 
20100178788 98 
20100211348 98 
20100298650 98 
20100298651 98 
20100298652 98 
20100298653 98 
20100298654 98 
20100298655 98 
20110037264 98 
20110288421 98 
20120006117 98 
20120108983 98 
20120271385 98 
20130154667 98 
20130276687 98 
20140130565 98 
20140196654 98 
20140200415 98 
20140257056 98 
20150110489 98 

20150316599 98 
20150362354 98
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UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address; COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

  

  

  

  

  

  

  

  

  

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. | 

16/539,910 08/13/2019 Yattung LAM 20160.0039.NPUSOO 8175 

63467 7590 03/11/2020 EXAMINER | 
Ramey & Schwaller, LLP 

Ramey & Schwaller HA, DAC V 
5020 Montrose Blvd. 
Suite 300 | ART UNIT | PAPER NUMBER | 

Houston, TX 77006 2633 

| NOTIFICATION DATE | DELIVERY MODE | 

03/11/2020 ELECTRONIC 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the 

following e-mail address(es): 

tevenbly @rameyfirm.com 

uspto @rameyfirm.com 

wramey @rameyfirm.com 

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s) 

  
16/539,910 LAM et al. 

Office Action Summary Examiner Art Unit | AIA (FITF) Status 
DAC V HA 2633 Yes         

  

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address -- 

Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 2 MONTHS FROM THE MAILING 
DATE OF THIS COMMUNICATION. 

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed after SIX (6) MONTHS from the mailing 
date of this communication. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133}. 

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any earned patent term 

adjustment. See 37 CFR 1.704(b). 

Status 

1) Responsive to communication(s) filed on 08/13/19. 

CL} A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on 

2a)(J This action is FINAL. 2b) (J This action is non-final. 

3)02 An election was made by the applicant in response to a restriction requirement set forth during the interview 
on ; the restriction requirement and election have been incorporated into this action. 

4) Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213. 

Disposition of Claims* 

5) Claim(s) 1-20 is/are pending in the application. 

5a) Of the above claim(s) is/are withdrawn from consideration. 

  

6) Claim(s) 1-20 is/are allowed. 

7) © Claim(s) __ is/are rejected. 

8) 口 Claim(s)__is/are objected to. 

9) (J) Claim(s) are subject to restriction and/or election requirement 
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program ata 

participating intellectual property office for the corresponding application. For more information, please see 

http:/Awww.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.   

Application Papers 

10) The specification is objected to by the Examiner. 

11) The drawing(s) filed on 08/13/19 is/are: a)#) accepted or b)( objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

Priority under 35 U.S.C. § 119 

12) Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 
Certified copies: 

a)L) All b) 口 Some** cg None of the: 

1.¢@) Certified copies of the priority documents have been received. 

2.1.) Certified copies of the priority documents have been received in Application No. 

3.4.) Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 

*“ See the attached detailed Office action for a list of the certified copies not received. 

  

Attachment(s) 

1) Notice of References Cited (PTO-892) 3) (J Interview Summary (PTO-413) 

. . Paper No(s)/Mail Date 
2) Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) ( Other: 

Paper No(s)/Mail Date     
U.S. Patent and Trademark Office 

PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20200306 

 
Marvell Semiconductor, Inc. - Ex. 1002, Page 000445



Application/Control Number: 16/539,910 Page 2 
Art Unit: 2633 

Notice of Pre-AlA or AIA Status 

1. The present application, filed on or after March 16, 2013, is being examined 

under the first inventor to file provisions of the AIA. 

2. This application is in condition for allowance except for the following formal 

matters: 

Acknowledgment is made of applicant's claim for foreign priority based on an 

application filed in China on 03/01/19. It is noted, however, that applicant has not filed a 

certified copy of the China 201910155535.9 application as required by 37 CFR 1.55. 

Prosecution on the merits is closed in accordance with the practice under Ex 

parte Quayle, 25 USPQ 74, 453 O.G. 213, (Comm’r Pat. 1935). 

A shortened statutory period for reply to this action is set to expire TWO 

MONTHS from the mailing date of this letter. 

3. The prior art made of record and not relied upon is considered pertinent to 

applicant's disclosure. 

Lett (US 2016/0197434) 

Lin et al. (US 2018/0241579) 

Zweig et al. (US 7,049,937) 

Ward et al. (US 9,230,416) 

4. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to DAC V HA whose telephone number is (571)272-3040. 

The examiner can normally be reached on 7-3:30 M-F. 

Examiner interviews are available via telephone, in-person, and video 

conferencing using a USPTO supplied web-based collaboration tool. To schedule an
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Application/Control Number: 16/539,910 Page 3 
Art Unit: 2633 

interview, applicant is encouraged to use the USPTO Automated Interview Request 

(AIR) at http:/Avww.uspto.gov/interviewpractice. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Sam Ahn can be reached on 571-272-3044. The fax phone number for the 

organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 
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BIB DATA SHEET 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

CONFIRMATION NO. 8175 
  

          

INVENTORS 
Yattung LAM, San Jose, CA; 
Baohua CHEN, Xiamen City, CHINA; 

KK CONTINUING DATA KEKKEEEKEKEEEEREREREREREREERK 

aK FOREIGN APPLICATIONS KERKEKEKEEKEEKEEREEEREEEEEREEER 

CHINA 201910155535.9 03/01/2019 

08/22/2019 

SERIAL NUMBER FILING oF 371(c) CLASS GROUP ART UNIT ATTORNEY DOCKET 

16/539,910 08/13/2019 375 2633 20160.0039.NPUSO00 

RULE 

APPLICANTS 
CREDO TECHNOLOGY GROUP LIMITED, Grand Cayman, CAYMAN ISLANDS; 

** IF REQUIRED, FOREIGN FILING LICENSE GRANTED ** ** SMALL ENTITY ** 

  

Foreign Priority claimed 04 Yes LI No STATE OR 
35 USC 119(a-d} conditions met D Yes 4’ No LJ Met after COUNTRY 

Allowance 

Verified and /DAC V HA/ 
Acknowledged Examiner's Signature Initials CA     

SHEETS TOTAL |INDEPENDENT 
DRAWINGS | CLAIMS CLAIMS 

4 20 3       

ADDRESS 

Ramey & Schwaller, LLP 

Ramey & Schwaller 
5020 Montrose Blvd. 

Suite 800 

Houston, TX 77006 
UNITED STATES 
  

TITLE 

ACTIVE ETHERNET CABLE 
  

FILING FEE FEES: Authority has been given in Paper 

785 No. for following:     

  

| All Fees 
|Q 1.16 Fees (Filing) 
  

  

  

  

  

  

口 1.18 Fees (lssue) 

口 Other 

|Q Credit 

  

  

  
  

  

RECEIVED |No. to charge/credit DEPOSIT ACCOUNT [1 1.17 Fees (Processing Ext. of time) | 

      

BIB (Rev. 05/07). 
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To: uspto@rameyfirm.com,wramey@rameyfirm.com,tevenbly@rameyfirm.com 
From: PAIR_eOfficeAction@uspto.gov 
Ce: PAIR_eOfficeAction@uspto.gov 
Subject: Private PAIR Correspondence Notification for Customer Number 63467 

Mar 11, 2020 03:34:52 AM 

Dear PAIR Customer: 

Ramey & Schwaller, LLP 

Ramey & Schwaller 
5020 Montrose Blvd. 

Suite 800 
Houston, TX 77006 
UNITED STATES 

The following USPTO patent application(s) associated with your Customer Number, 63467 , have 
new outgoing correspondence. This correspondence is now available for viewing in Private PAIR. 

The official date of notification of the outgoing correspondence will be indicated on the form PTOL-90 

accompanying the correspondence. 

Disclaimer: 

The list of documents shown below is provided as a courtesy and is not part of the official file 
wrapper. The content of the images shown in PAIR is the official record. 

Application Document Mailroom Date Attorney Docket No. 
16539910 CTEQ 03/11/2020 20160.0039.NPUS00 

892 03/11/2020 20160.0039.NPUS00 
1449 03/11/2020 20160.0039.NPUS00 

To view your correspondence online or update your email addresses, please visit us anytime at 
https ://sportal.uspto.gov/secure/myportal/privatepair. 

If you have any questions, please email the Electronic Business Center (EBC) at EBC@uspto.gov 
with 'e-Office Action’ on the subject line or call 1-866-217-9197 during the following hours: 

Monday - Friday 6:00 a.m. to 12:00 a.m. 

Thank you for prompt attention to this notice, 

UNITED STATES PATENT AND TRADEMARK OFFICE 

PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM
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Doc Code: PD.REQ.RETR PTO/SB/38 (02-20) 
Document Description: Request for USPTO to retrieve priority docs Approved for use through 11/30/2020. OMB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number. 

  

  

  

  

  

  

  

COMPLETE IF KNOWN 

Request to Retrieve Electronic Application Number _| 16/539,910 

Priority Application(s) Filing Date August 13, 2019 
First Named Inventor Yattung, LAM 

Art Unit 2633 

Send completed form to: Commissioner for Patents Examiner Name HA, Dac V 

\.P.O. Box 1450, Alexandria, VA 22313-1450 Attorney Docket Number] 20160.0039.NPUSOO /     
  

Pursuant to 37 CFR 1.55(i), the undersigned hereby requests that the USPTO retrieve an electronic copy of each of the following foreign 
applications for which priority has been claimed under 35 U.S.C. 119(a)-(d) from a foreign intellectual property office participating with 
the USPTO in a bilateral or multilateral priority document exchange agreement. This Request must be submitted: 

- within the later of sixteen months from the filing date of the prior foreign application or four months from the actual filing date of 
an application under 35 U.S.C. 111(a), 

- within four months from the later of the date of commencement (37 CFR 1.491(a)) or the date of the initial submission under 

35 U.S.C. 371 of an application entering the national stage under 35 U.S.C. 371, or 
- with a petition under 37 CFR 1.55(e) or (f). 

OPTION A 

Please retrieve the priority application identified in Column C, a certified copy of which is contained in the EP or JP 
application identified in Columns A and B: 

  

      

  

  

  

  

A B C 

Code for Application containing the Non-participating priority application to be 
Participating non-participating priority application retrieved 

Office (EP or _ Access Code Country 
JP only) App. No. Filing Date (for JP only) Code App. No. 

1             
  
  

Y OPTION B 

This Request may be used for the infrequent circumstance when a claim for priority to an application filed in a participating 
foreign intellectual property office was made prior to that foreign intellectual property office becoming a participating foreign 
intellectual property office. 

      

Please retrieve the priority application identified in Columns A and B: 

A B 

Code for Participating Office (e.g., EP) Application to be retrieved 
or WIPO DAS Depositing Office (e.g., 
AU, BR, CN, DK, EA, EE, ES, FI, GB, 

  

  

  

Access Code 

  

IB, IN, JP, KR, MA, NL, NZ, SE) App. No. Filing Date pevositing Orfice) 

1 CN 201910155535.9 2019-03-01 008D 
            
  

The USPTO will not attempt to retrieve the identified priority application(s) unless an identical claim for foreign priority to the application 
identified above is made pursuant to 37 CFR 1.55(d) or a petition is granted under 37 CFR 1.55(e) or (f). Applicants are advised to 
consult Private PAIR (accessed through www.uspto.gov) to assure that the retrieval has been successful. The applicant bears the 
ultimate responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign 
intellectual property office, or a certified copy of the foreign priority application is filed, within the time period set forth in 37 CFR 
1.55(g)(1). 

I hereby declare that I have the authority to grant access to the above-identified foreign application(s). 

  
  

  
  

  
      /Dan Krueger/ March 24, 2020 

Signature Date 

Daniel J. Krueger 713-426-3923 
Printed or Typed Name Telephone Number 

Attorney of Record 42771 
Title Registration Number, if applicable 
  

This collection of information is required by 37 CFR 1.55(d). The information is required to obtain or retain a benefit by the public which is to file (and by the 

USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 8 minutes to 

complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any 

comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, 

U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED 

FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with 

your submission of the attached form related to a patent application or patent. Accordingly, pursuant to 

the requirements of the Act, please be advised that: (1) the general authority for the collection of this 
information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the 

principal purpose for which the information is used by the U.S. Patent and Trademark Office is to process 

and/or examine your submission related to a patent application or patent. If you do not furnish the 
requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine 

your submission, which may result in termination of proceedings or abandonment of the application or 
expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the 

Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from 

this system of records may be disclosed to the Department of Justice to determine whether the 
Freedom of Information Act requires disclosure of these records. 

A record from this system of records may be disclosed, as a routine use, in the course of 
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to 

opposing counsel in the course of settlement negotiations. 

A record in this system of records may be disclosed, as a routine use, to a Member of Congress 
submitting a request involving an individual, to whom the record pertains, when the individual 

has requested assistance from the Member with respect to the subject matter of the record. 

A record in this system of records may be disclosed, as a routine use, to a contractor of the 
Agency having need for the information in order to perform a contract. Recipients of information 

shall be required to comply with the requirements of the Privacy Act of 1974, as amended, 
pursuant to 5 U.S.C. 552a(m). 

A record related to an International Application filed under the Patent Cooperation Treaty in this 
system of records may be disclosed, as a routine use, to the International Bureau of the World 

Intellectual Property Organization, pursuant to the Patent Cooperation Treaty. 

A record in this system of records may be disclosed, as a routine use, to another federal agency 
for purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic 
Energy Act (42 U.S.C. 218(c)). 

A record from this system of records may be disclosed, as a routine use, to the Administrator, 
General Services, or his/her designee, during an inspection of records conducted by GSA as part 

of that agency's responsibility to recommend improvements in records management practices and 

programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in 

accordance with the GSA regulations governing inspection of records for this purpose, and any 
other relevant (1.e., GSA or Commerce) directive. Such disclosure shall not be used to make 

determinations about individuals. 

A record from this system of records may be disclosed, as a routine use, to the public after either 
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 

U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, asa 

routine use, to the public if the record was filed in an application which became abandoned or in 

which the proceedings were terminated and which application is referenced by either a published 
application, an application open to public inspections or an issued patent. 
A record from this system of records may be disclosed, as a routine use, to a Federal, State, or 

local law enforcement agency, if the USPTO becomes aware of a violation or potential violation 

of law or regulation.
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Electronic Acknowledgement Receipt 

  

  

  

  

  

EFS 1D: 38951907 

Application Number: 16539910 

International Application Number: 

Confirmation Number: 8175 

Title of Invention: ACTIVE ETHERNET CABLE 

  

First Named Inventor/Applicant Name: Yattung LAM 

  

Customer Number: 63467 

  

Filer: Daniel Joseph Krueger/Shanay Hines 

  

Filer Authorized By: Daniel Joseph Krueger 

  

  

  

  

Attorney Docket Number: 20160.0039.NPUSOO 

Receipt Date: 24-MAR-2020 

Filing Date: 13-AUG-2019 

Time Stamp: 13:32:24 

  

Application Type: Utility under 35 USC 11 1{a) 

  

Payment information: 
    
  

  

  

  

Submitted with Payment no 

File Listing: 

Document Document Description File Name File Size( Bytes)/ Multi Pages 

Number Message Digest | Part/.zip| (if appl.) 

135498 

1 Application Data Sheet 2020-03-24_FINAL-ADS.pdf no 8 
A1da1bf9cb7269e851ece0419a358167d8c| 

Seebc           
    Warnings: 
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Information: 
  

This is not an USPTO supplied ADS fillable form 
  

  

            
  

  

278829 

2 Request for USPTO to retrieve priority 2020-03-24_Request_to_Retrie no 2 

docs ve_Priority_Application.pdf posresnoa asnete9299 

Warnings: 

Information: 

Total Files Size (in bytes); 414327 
    

  
This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 

Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 

Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Application under 35 U.S.C. 371 

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 

U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Application Filed with the USPTO as a Receiving Office 

If a new international application is being filed and the international application includes the necessary components for 

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number 

and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning 

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 

the application. 
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PTOVAIAM 4 (02-18) 

Approved for use through 11/30/2020. OMB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under ithe Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information uniess it contains a valid OMB control number. 

  

Attorney Docket Number {| 20160.0039.NPUSO0 
  Application Data Sheet 37 CFR 1.76 

    Application Number _16/539,910 
  

Title of invention | ACTIVE ETHERNET CABLE 

  
  

The application data sheet is part of the provisional or nonprovisional application for which # is being submitted. The following form contains the 

bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76 

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the 

document may be printed and inchided in a paper filed application.     
  

Secrecy Order 37 CFR 5.2: 

, Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to 

' 37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically) 

  

  

inventor Information: 
  

  

  

  

  

      
  

              

  

  

  

  
  

  

  

  

  

  

  

Inventor 7 

Legal Name 

Prefix) Given Name Middie Name Family Name Suffix 

Yattung LAM 

Residence Information (Select One) (@) US Residency © > Non US Residency (C) Active US Military Service 

City | San Jose State/Province | CA | Country of Residencd | US 

Mailing Address of Inventor: 

Address 1 clo Credo Inc. 

Address 2 1600 Technology Drive, Fifth Floor 

City San Jose State/Province CA 

Postal Code 95110 | Country! us 

inventor 2 

Legal Name 

Prefix; Given Name Middie Name Family Name Suffix 

Bachua CHEN       
  

Residence Information (Select One} © US Residency @) Non US Residency (©) Active US Military Service 
  
  

City Xiarnen City Country of Residence i CN       
  

  

Mailing Address of inventor: 
  

  

  
  

  

Address 1 

Address 2 Fujian Province 

City Xiamen City State/Province | 

Postal Code | | Country! CN 
  

Alf Inventors Must Be Listed - Additional Inventor Information blocks may be 

generaied within this form by selecting the Add button. 

  

    
  

Correspondence Information: 

EFS Web 2.2.43
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PTOVAIAM 4 (02-18) 

Approved for use through 11/30/2020. OMB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number. 
  

. _ Attorney Docket Number {| 20160.0039. NPUSGO 
Application Data Sheet 37 CFR 1.76   

Application Number 16/539 910 
Repeeetanctecteet ocetcnceey       

Title of Invention ACTIVE ETHERNET CABLE 

    
  

Enter either Customer Number or complete the Correspondence information section below. 

For further information see 37 CFR 1.33{a}. 
  

[ | An Address is being provided for the correspondence Information of this application. 
  

Customer Number $3467 
      
Email Address uspto@rameyfirm.com     

  

      

Application Information: 
  

  

    

      

Title of the Invention ACTIVE ETHERNET CABLE 

Attorney Docket Number! 20160.60039.NPUSOO Small Entity Status Claimed [<j 

Application Type Nonprovisional 

Subject Matter LAility 

Total Number of Drawing Sheets (if any) 4 Suggested Figure for Publication (if any} | 2 
        

Filing By Reference: 
  

Only complete this section when filing an application by reference under 35 U.S.C. 11 Hc} and 37 CFR 1.57(a). Do not complete this section if 

application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be 

provided in the appropriate section(s} below {Le “Domestic Benefit/National Stage information” and “Foreign Priority Information’). 

Far the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this 

reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a). 
  

Application number of the previously Filing date (YYYY-MM-DD)} Intellectual Property Authority or Country ~ 

filed application 
  

      

Publication information: 
  

[ | Request Early Publication (Fee required at time of Request 37 CFR 1.219) 
    Request Not to Publish. | hereby request that the attached application not be published under 

口 35 U.S.C. 122(b) and certify ihat ine invention disclosed in the attached application has not and will not be the 

subject of an application filed in another country, or under a multilateral international agreement, that requires 

publication at eighteen months after filing.     

Representative information: 
  

Represeniative information should be provided for all cractitioners having a power of attorney in ihe application. Providing 

this information in the Application Data Sheet dees not constitute a power of attorney in the application (See 37 CFR 1.32). 

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer 

Number will be used for the Representative information during processing. 

  

  

Please Select One: Customer Number ©) US Patent Practitioner | () Limited Recognition (37 CFR 11.9) 
        Customer Number 83467       

EFS Web 2.2.13
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