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Purpose

*Considerations for copper twinaxial cables reach objectives consistent with adopted objectives
— Define single-lane 50 Gb/s PHYs for operation
e copper twinaxial cables.
printed circuit board backplane.
MMF with lengths up to at least 100m.
SMF with lengths up to at least 2km.
SMF with lengths up to at least10km
—Define 200 Gb/s PHY's for operation
e _copper twinaxial cables.
» printed circuit board backplane.
 MMF with lengths up to at least 100m.
—Provide physical layer specifications which support 200 Gb/s operation over
 Atleast 2 km SMF
* Atleast2 km SMF
— Define a two lane 100 Gb/s PHY for operation over copper twinaxial cables.
— Define a two lane 100 Gb/s PHY for operation over a printed circuit board backplane.
—Define a two fiber 100 Gb/s PHY for operation over MMF with lengths up to at Least 100m

Source: http://lwww.ieee802.0rg/3/50G/public/objectives 50G_NGOATH_0la 0116.pdf 5
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Supporters

o Scott Sommers, Chris Roth, Tom Palkert — Molex
 Rich Mellitz — Intel

e Ali Ghiasi — Ghiasi Quantum LLC

« David Helster — TE Connectivity

 Erdem Matoglu, Greg McSorley — Amphenol

e Jon Lewis — Dell
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Consensus survey monkey

» Survey monkey results were published from Mark Nowell.
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of objectives?
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from:; http://mww.ieee802.org/3/50G/public/adhoc/archive/nowell 010616 50GE NGOATH adhoc.pdf
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consensus survey comments

3dm Twinax - 50Gb/s no-FEC option for low-latency applications.
= We should be open to a slightly shorter reach to ensure practicality. 50 Gb/s
- need confirmation of technical feasibility

EackFlane — The numbers 32 and 12.9 are wrong. Nyquist frequency for the likely

enco mE Is approx. 13.3 GHz. The work done in OIF suggests that an insertion loss of

27-28 dB is the limit for reasonable PAM4 transceivers at this rate, far less than 32 dB.

<snip> | intend to propose an objective for "PCB backplane consistent with a total
insertion loss equivalent to 3m of Twinax cable™

= Need technical feasibility data

= | think an insertion loss in the range of 28 to 30dB is more realistic.
= More detailed work on Channel loss

= uncertain of the 32 dB limit.

Im Twinax = need BMP data

= We should be open to a slightly shorter reach to ensure practicality, 100 Gh/s
- Only reach should be defined. Strongly recommend to consider high performance computing
applications where |atency is critical and Active cable may be needed.

Eagls_Flﬂug = Adoption of a backplane objective is fine. It is not clear what an appropriate insertion loss
target should be. P . : PP

< With serial 100 Gb/s not technically feasible it does not make sense to define 2x50G Cu

= technical feasibility and should mirror 50G ohjective
= uncertain of the 32 dB limit.

anr_—} | see no reason to define a 200G copper PMD at this point in time. The primary purpose for such
would be to connect servers to TOR switches...

= VWe should be open to a slightly shorter reach to ensure practicality. 200 Gb/s

= Only reach should be defined. Strongly recommend to consider high performance computing
applications where latency is critical and Active cable may be needed.

= The numbers 32 and 12.9 are wrang. Nyquist fI‘ECIl.leI'IC)f for the likely encoding Is approx. 13.3 GHz
The work done in OIF suggests that an insertion loss of 27-28 dB is the limit for reascnable PAM4 transceivers at
this rate, far less than 32'dB. <snip> | intend to propose an objective for "PCE backplane consistent with a total
insertion loss equivalent to 3m of Twinax cable”.

—» Same reason as above. | see no need for a 200GE backplane interface at this point in time
=+ | think an insertion loss in the range of 28 to 30dB is more realistic.

= More detailed work on Channel loss

= uncerain of the 32 dB limit.

Observation: Common theme is concern for choice of backplane insertion loss number.

L

.ora/3/50G/public/adhoc/archive/nowell 010616 50GE NGOATH adhoc.pdf

from: http://www.ieee802
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Copper twinaxial cables objectives

«Considerations for copper twinaxial cables reach objectives consistent with adopted objectives
— Define single-lane 50 Gb/s PHYs for operation over

e copper twinaxial cables.
—Define a two lane 100 Gb/s PHY for operation over copper twinaxial cables.

—Define 200 Gb/s PHYs for operation over
» _copper twinaxial cables.

«802.3by Adopted and approved Objective

— Define a single-lane 25 Gb/s PHY for operation over links consistent with copper twin axial
cables, with lengths up to at least 3m

*Considerations for copper twinaxial cables reach objectives consistent with adopted objectives

— Define single-lane 50 Gb/s PHYs for operation over links consistent with copper twin axial
cables with lengths up to at least 3 m.

—Define two-lane 100 Gb/s PHY's for operation over links consistent with copper twin axial
cables with lengths up to at least 3 m.

—Define four-lane 200 Gb/s PHY's for operation over links consistent with copper twin axial
cables with lengths up to at least 3 m.
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Copper twinaxial cables objectives

» Length considerations predicated on development of channel insertion loss budget

« Example 802.3by insertion loss

Table 110A-1—Cable insertion loss budget values at 12 8308 GHz

: 6ildB Parameter | | CA-SGL ||CA-25GS | CAJSGN | Units
—J»—uj:| EI < 1N Raceive Loy, 33 20 W0 | 4B
I S B I | fipcdan I 2148 1648 1550 | dB
i L35 qE , i h Lorgsm 0.2 B
o6 - p—— il SESEE ps i ai: :
e 1348+ (2% 085) _(2=330) =35 dB H F— = =
7
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8 x 50 Gb/s PAM-4

e Leverage of industry investment

Backplanes 100GBASE-KP4 & KR4 4 x 25 Gb/s backplane |IEEE 802.3bj Published
CEI-56G-LR-PAM4 56 Gb/s PAM4 Straw Ballot

Chip-to-Module CDAUI-8 8 x 50 Gb/s PAM4 IEEE P802.3bs in Task Force Rev
CEI-56G-VSR-PAM4 60 Gb/s PAMA4 Straw Ballot

Chip-to-Chip CDAUI-8 8 x 50 Gb/s PAM4 IEEE P802.3bs in Task Force Rev
CEI-56G-MR-PAM4 60 Gb/s PAM4 Straw Ballot

SMF Optical 400GBASE-FR8 & LR8 8 x 50 Gb/s PAM4 IEEE P802.3bs in Task Force
400GBASE-DR4 4 x 100 Gb/s PAM4 Review

Module Form SFP56 1 x50 Gb/s Extension to Summary Document

Factor SFF-8402
QSFP56 4 x 50 Gb/s Extension to Summary Document

SFF-8665

http://www.ieee802.org/3/cfi/1115 1/CFI_01 1115.pdf
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CAUI/CDAUI chip-to-module interfaces

e CAUI-4 signaling rate for each lane is 25.78125 GBd*.

Host Module
Host insertion loss up to 7.3 dB Module insertion loss up to 1.5 dB
Transmitter > X Receiver
CAUL-4 4 CAUL4
chip-to-module chip-to-module
component component
Receiver |« f 4——— ——— Transmitter

Connector insertion loss up to 1.2 dB <—

Figure 83E-2—Chip-to-module insertion loss budget at 12.89 GHz

« CDAUI-8 signaling rate for each lane is 26.5625 GBd?

Host Module
Host insertion lossup to 7.5 dB Module insertion loss up to 1.5 dB
Transmitter » I} » Receiver
CDAULS 8 CDAULS
chip-to-module chip-to-module
component component
Receiver |4 -—| Transmitter

g L1
Connector insertion loss up to 1.2 dB =

Figure 120E-2—Chip-to-module insertion loss budget at 13.28 GHz

[1] using spec similar to CEI-28G-VSR, [2] using spec similar to CEI-56G-VSR-PAM 9
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Host Channels

e CAUI-4 signaling rate for each lane is 25.78125 GBd*.

¢ 10 dB »

1 1

1 Host Module |

1 1

| Host insertion loss up to 7.3 dB Module insertion loss up fo 1.5 dB

L N

i G

Transmitter 1 » i '—ﬂ Receiver
CAUT-4 ! 4 CAUI-4
: ] :
chip-to-module | chip-to-module
component : component
Receiver § 4 | Transmitter
4 1]
| Connector insertion loss up to 1.2 dB <>, !

Figure 83E-2—Chip-to-module insertion loss budget at 12.89 GHz

6.81 dB :
‘xh\& |
Transmit [P > : e
function | 4 | S
o .- | \'::'\\F
! 1.35dB
< - >
TPO 0.85 dB P2

Figure 110A—-1—Host Loss budget at 12.8906 GHz

[1] using spec similar to CEI-28G-VSR, [2] using spec similar to CEI-56G-VSR-PAM 10
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Tx/RX PCB and Test Fixture PCB - Baseline

« Transmitter and receiver differential printed circuit board trace loss
(with IL @ 13.28GHz)

- Specified in 92A.4 EQ(92A-1 and 92A-2)— referenced 110A.4

« Test fixture printed circuit board reference insertion loss (with IL @
13.28 GHz)

- Specified in 92.11 EQ(92-35) — referenced 110B.1.1

6.81 dB :
‘m\& |
Transmit [ F > : L
function | 4 | L
] .- | ‘\h:\"
! 1.35dE
< - >
TPO 085 dB P2

Host Loss budget at 12.8906 GHz
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Transmitter and receiver differential PCB IL

e IL@ 13.28 GHz

ILpeg (N = Ilpopmaxf) = 0.5(0.0694 - 0.4248 SJf+093221) (dB) (
for 0.01 GHz £f< 19 GHz.
> 25 =1 GHe IL @ 12.89 GHz = 6.81 dB
where IL @ 1328 GHZ = 700 dB
f is the frequency in GHz
ILpcg(f) is the insertion loss for the transmitter and receiver PCB

ILpcmaxlf) 18 the recommended maximum insertion loss for the transmitter and receiver PCB

ILpeg () 2 ILpep i) = 0.086(0.0694 + 0.4248./f+0.9322f) (dB)

for 0.01 GHz <= 19 GHz.
IL@ 12.89 GHz =1.17 dB

where IL@ 13.28 GHz =1.20 dB
f is the frequency in GHz
ILpcg(f) is the insertion loss for the transmitter and receiver PCB

ILocpmin(f)  1s the minimum insertion loss for the transmitter and receiver PCB

IL @ 12.89 GHz = Max 6.81 dB

=Min 1.17 dB

|

1\-“\“-_\':. I
Transmit [ F P :
function & N :
|

B 802.3 NGOATH Study Group
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Test fixtures PCB insertion loss

H;m-eﬂ\ﬂ = —D.O{}144+{}.13824,[f— 0.06624 f (dB)

Cm e < £
for0.01 =7 =25 GHz IL @ 12.89 GHz = 1.35 dB Bty
where IL @ 13.28 GHz = 1.38 dB B N T
I is the frequency in GHz I —_——
ILsAf)  1s the reference test fixture PCB insertion loss at frequency f | F——" |
4
{FW
v !
IL_(f) = —0.00125+0.12./f+0.0575f (dB) receptacie
for 0.01 GHz < f< 25 GHz IL@ 12.89 GHz =1.17 dB B
where IL @ 13.28 GHz =1.20 dB Test assecn3€|$ e
f is the frequency in GHz Inferface|  fixture
IL .+ is the reference test fixture printed circuit board insertion loss at frequency f° :g:;“edé?gr
IL@ 13.28 GHz
IL @ 12.89 GHz @ —
1.17 4B 135 dB 120dB 3 138 dB
4 . I e ™ 13
—— LTS —p— dape
. 158 da8 3.65 dB
5 nted -:al:]n-a'.:nm':-l;-' M ated -:al:]n-a'.:nm':-l;-' if;ﬁ_ﬁ-ﬁ:ﬁm-N‘j 107 48 i the moied test fxiure. The host commechar is
and test point test fxtere azd tes? podnt test Oxtons ' ) )
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Host Channel — Baseline

6.81 dB @ 12.89 GHz _,
- |
Transmit {;& > : e
function | g4, > : K\C} .
f ™ 135 d5 @ 12.89 GHz
50 085dB  Tps

NOTE—The connector msertion loss 1s 1.07 dB for the mated test fixture. The host connector 1s
allocated 0.62 dB of additional margin. || host connector @ 12.89 GHz = 9.85-6.81-1.35=1.69 dB

7.00dB @13.28 GHz

|
|
T
‘-\%—\1 I £
Transmit | ¥ > : T
function & > : R‘\Q .
S
f 1.38 dB @13.28 GHz
< >

TPO 10.07dB @13.28 GHz TP2

14
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IEEE 802.3bj: 100GBASE-CR4 Specifications

Host Tx and Rx PCB losses

Transmitter and receiver differential printed circuit
board trace loss

Cvemsior @y | 1Grix | 650 |_7omz | 129 one ] tecme |
GHz dB/in Megé_LowSR —Wide 0.0951 04159 04433 0.7362 0.8127
1 0.1856 Megé_LowSR — Narrow 0.1466 0.5849 0.6205 1.0152 1.0847
Megé_HighSR — Wide 0.1175 0.3960 0.6367 1.0891 1.1638
6.5 0.8971 ‘ Meg6_HighsR — Nattow 0.1856 0.3971 0.9557 1.5924 1.7020
7 0.9557 | ArnpFR4_1owsR —Wide 0.1202 0.6096 0.6541 1.1772 1.2734
12.89 15924 // ImpFRii-_LD-wiR —T\'alrrmr 0.1717 0.7794 0.8323 1_£_++1_0 1.5512
ImpFR4+_HighSR —Wide 0.1427 0.7904 0.8484 1.5158 1.6367
14 1.702 ImpFR4_HighSR — Narrow 02106 1.0930 1.1692 2.0283 2.1813
. Fucine Aleehraic Model w2022 — see baclup shides for values sntered in M
Proposal for Defining Elizabeth Cisco
Material Loss Kochuparambil

26-Jan 12

Joel Goergen

AAITS SNOIATHE ] NO SHAVHD
SULLAW VY] dISOdodd

e ®

&

| _~

http://www.ieee802.org/3/bj/public/jan12/kochuparambil_01a_0112.pdf
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Channel Insertion Loss

Table 110A-1—Cable insertion loss budget values at 12 8306 GHz

521 dB : 4.81 dB - - —— —
SR ! = Parameter | | CA-SGL ||CA-25G-S | CAJSGN | Units
Transmit = : —# Raceive 1 - 33 20 801 | dB
fanction of | ! | TaBCTOR [ 11 48 1548 1550 | 4B
! 135dE . Eoase 032 ﬂa
Tp.;:l 5'3:“- 'iE Tpl fp:"' El.'.l.n.'n B iB
e — — ’| O 985 &
AR+ (2 =985 - (A=359=35dB - 1% =
IL@ 12.89 GHz
Channel IL @12.89 GHz = Cable assembly IL-(2*9.85)+(2*3.59) @
1.17 d5 13548
—ea—hIE: dore
i = #
7.00dB . I ! 7.00 dB @13.28 GHz 1 50 AR
| [ -
Tl | | : P Mated cable assambly
Transmit [ A | *| Beceive and test point test Axtams
function o |1 LA P ! " function
|
| 9 | 1.38dB : IL@ 13.28 GHz
10.07 dB " oz 0.88 dB DS
o ™ = ' ol 12008 § 1.38 dB
Channel IL @13.28 GHz = Cable assembly IL-(2*10.07)+(2*3.65) & > 1 g
—— e
o
WOTE—The conrectar insertion loss i 107 dB for the mated test fixture. The host cormactar is * 3.65 dB
allocated 0052 dB of additiona] marsn

Mated cable assambly
and test podnt test fxture
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Cable Assembly Insertion Loss

Cable assembly
Channel IL (dB)@ | IL (db)@ 12.89 [Bulk cable dB
TEl 11 48 4B TP4 12.98 GHz GHz @ 12.89 GHz
B \ ; i 27.0 14.48 10.00
I i 27.5 14.98 10.50
" : Cable a_;;gm't-]!: : 28.0 15.48 11.00
117 48" "l T | " 28.02 15.50 11.02
] -l I | -1.17 dB
= gl I 28.5 15.98 11.50
29.0 16.48 12.00
29.5 16.98 12.50
30.0 17.48 13.00
Bulk cable assumed = Cable assembly IL-(2*1.17)+(2*1.07) 30.5 17.98 13.50
31.0 18.48 14.00
31.5 18.98 14.50
32.0 19.48 15.00
. . - 32.5 19.98 15.50
ost connector loss ost connector loss ost 0SS
hos:-'P:.B:]:s 169 dB 169 48 ) &3 33.0 20.48 16.00
=l . L= - 33.5 20.98 16.50
Transmit [ € | || | NI 7| Reecive 34.0 21.48 17.00
function |_g > [ > : O function 34.5 21.98 17.50
A= il [ 35.0 22.48 18.00
1edB Table 110A—1—Cable insertion loss budget values at 12.8906 GHz
Parameter | CA-25G-L | CA-25G-5 | CA-25GN | Units
| - 35 2 w0 |4
Bulk cable assumed = Channel IL- (2*6.81)+(2*1.69) B e 2248 1648 1550 | dB
o oy sen .52 dB
E\.'.ml.'n g dB
) L o _ i 9.85 &
WOTE—The conpecior insemion loss & 1.07 dB for the mated test fixhure. The host coanacior is —
allocated 062 dB of additiona] marsin Wyerrr i L
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lNGOATH Contributed Channel Data

E Physical Layer Test System - [P1 T4-R4.s4p - Frequency Domain (Balanced):8] =

@] File Calibration Measure View Utilities Tools Data Format Window Help

NEH 2@ %X & @ B g 8@ EEEs.. - Ve 1

- 8 X

100030 3m Cable Assembly Insertion Loss

50.000 MM?2 SDD12 4:5DD21
' SDD21 3:50012
| T7:SDD12 3:50D21
! 7:5DD21 2:50D12
40000 | 6:50012
6:50021 1:50012
| Molex zQSFP-zQSFP 3m 26awgq | -«
30.000 | - - 5:5D021
450012
: ! 1X 12.89 GHz
20.000 cf 1y -14.1dB
Pl 1Y -14.12 dB
| 1Y -1423 dB
ey | v -14.22 dB
1Y -14.13 dB
| 1Y -14.14 dB
1Y -14.09 dB
oooe \ ] 1y 14108
T — bl 1Y -14.04 dB
T —— Cl 1y -14.05 dB
=IO P - -14.08 dB
'--—--_..____.,__L\= 1¥ -14.08 dB
O e 1y -14.14 dB
-20.000 Ol =S : -14.15 dB
: B 1Y -14.01 dB
| 1y 1402 4B
- 2X 13.28 GHz
o Pl 2y -14.39 dB
| | 2 -14.41 dB
| g -14.53 dB
-40.000 2Y -14.52 dB
| 2y -14.48 dB
| 2y -14.49 dB
-50.000 2y -14.34 dB

10.00 MHz(Step 5.00 MHz) 2649.00 WHz/ 26.50 GHz
Vertical

Horizontal Marker Marker X Position
j(Start [10mHz ﬂstop [2656H= ﬂ Units/Div| 10 d8 ﬂkef Level[0 cB ﬂ ’7 OFF ’7 JI

Ready |Neasuremem“€ontimuous sweep”De—Embedding”Port RolationHHardL'.'are”CAP”NUNHSCR_”Syslem Z0: 50.00 ohrﬂs‘

T TR ([l € 0 <= Q@I e S S

http://www.ieee802.0rg/3/50G/public/channel/index.html
Molex zQSFP-zQSFP_3m_26awg 18
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http://www.ieee802.org/3/50G/public/channel/index.html

Objectives Proposal - starting point (3 m cable assembly)

» Consistent with technical feasibility copper channel loss budget presentations NGOATH/OIF
» Consistent with NGOATH contributed channel data

o Cable assembly IL s
| |
J ! .
: : Cahble assembly : Channel IL (dB)| Cable assembly IL | Bulk cable dB
’ " I . @ 13.28 GHz | (db) @ 13.28 GHz | @ 13.28 GHz

1.20dB | | ! ~ 1.20dB
— e I . 27.0 14.16 9.62
27.5 14.66 10.12
28.0 15.16 10.62
Bulk cable assumed @13.28 GHz = Cable assembly IL-(2*1.20)+(2*1.07) 285 15.66 11.12
29.0 16.16 11.62
29.5 16.66 12.12
30.0 17.16 12.62
30.5 17.66 13.12
31.0 18.16 13.62

host connector loss h conn r loss host PCB loss
NOB LN Joms B 1.69:3 - 1_6;::} “ 7100 dB 31.5 18.66 14.12
ro0ds A L=x (- 32.0 19.16 14.62
Transmit % > ' : " ¥ Receive 325 19.66 15.12
function |_g, — > A 33.0 20.16 15.62
) Bulk Cable loss budget ) ¥ g == [ 33.5 20.66 16.12
34.0 21.16 16.62
34.5 21.66 17.12
35.0 22.16 17.62
Bulk cable assumed @13.28 GHz = Channel IL- (2*7)+(2*1.69)
Bulk cable assumed @13.28 GHz = Channel IL- (2*7)+(2*1.69)
MOTE—The connechar insemion loss i 107 dB for the paded test fixture. The host conmector is
allocated 0052 dB of addidoral marsn
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Cable Assembly — Baseline

e Cable assembly - consistent with CL92 and CL110 — referenced parameters @ 13.28 GHz

Table 92-10—Cable assembly differential characteristics summary Table 110-10—Cable assembly characteristies summary

Description Reference Value Unit Descriptisn Befereace | LADG-L | CALSGS | CA-JSGN | Tair
" N N Maximue: insartion boss at 12,8904 Gz 110102 224E 1648 153 dB
Maximum insertion loss at 12.8906 GHz 92.10.2 2248 dB
Minimenm imsertios loss at 12 E90E GHz 110002 B dB
Mininmm insertion loss at 12.8906 GHz 92.10.2 8 dB — - -
Minimemm &iffarentisl reters loss 2t 12 2006 GHz 110010.3 ] dB
Mininmum return loss at 12.8906 GHz 92.10.3 6 dB Diiferential 10 —ods om 110.104 Equation (92-25) =
Differential to common-mode return loss 92.104 Equation (92-28) dB Diifferential 1o e comvemion Lot 110105 Equation (92-29) 5
Differential to common-mode conversion loss | 92.10.5 Equation (92-29) dB Common-meds to common-eode rets loss 110.10.6 Foquation (§2-30) &
Common-mode to common-mode retum loss | 92.10.6 Equation (92-30) dB CoM 110.10.7 Ses Table 110~11 4B

from [0.01/0.05/0.2] = f <19 GHz

) )
(TP1
Rl S
l M MD
I I | |
plug
receptacle [ plug | [ receptacle
S ] L C ]
| -\.I"ul |
|
Cable | Cable
Test assembly test | ||.' | assembly test | Test
Interface fisture | Cable assembly i | fixture interfacs
excluding if excluding
connector | I | connector
[ L |
1, L L
| | |
| . TLCat Ly | [Ccat
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COM- Baseline

e« COM - consistent with methodology CL92 and CL110
« COM parameter values TBD

Table 110-11—COM parameter valuss
Table 110-11—COM paramater valugs (conmnued)

Farasieter Symbol | CA-25EN | CA-ZSGE | CAZsGLt Units R
Firasicien Syl | CA-2S(RN CA-ISG-S | CA-2S-L Viits
Signaling race s 25.TB125 Bd
Tranamimsr &femnial (el Surpor volags
Mol iy s St froguesey [ ans iz “Wetim 4, 04 v
Mascimum Erequency e’ Af Qn Gz :;:.ﬁ-::li‘ijmkmh .:"‘ E: t.
| A X
Dt g model N ' "
Sngle-sadsd device capacitanse ] a0 of Hbr of sigeal ke L =
Tzt 5
Traansiion bne kngh, Tenl | y L — Levwe] sepuaration mismich rao Hiig 1
Trasression ke kgl 2 30 i i) - ]
Smgicoc iy i capacs Transminer sgeal-to-noise ol 7 dB
b interfae oF
N Mumber of sumphis per usit isteral
‘i betfali] TESSTENDS PERSIERGE 0
Singhe-znded misalion EasiEne 0 Eectaien Reedhack cqpetizer (LEE) bnpf
Reessiver 5 dB hasstwid CH hl'l";:ii!.'.tdlﬂ Ecoeizizal magnitads |99 £ o | —
L 3
Trasamitier squil e, Wenisns Sarr aoeffizisal L{E] Q&2 T a a0l U
SR I BE, i s 5
-1
&) 018 Drusal-Diirnic. jimes, peak Apn Qns I
0 i - =% . ]
fep am Crone-muded rioise spectal deseiry e 3210 Ve
- . r 1ol ] —
Tranamitisr squaliesr, posl<coesor coefTizien |.l:|.] Targen deectof &y Tt MRy i i 1
M i val =038 o] Ohreesctn o Margie fmim.
q:m:::l: 0 Chanse] Operstn g Masgis (min. ) O ¥r 3 3 [\ 5]
oy = o " Tha perameters for CA-25G-L ars the same as those for 100GEASE-CR4 (Tabls 9351, for A
Contamues e filisr, DC gaie B “Forcatls h@_ﬁ.‘i mm."m-_ﬂ Em" RE {-ﬁ-?mmﬁﬂfhﬂﬁ!-mmnm- ) .
Minimus value 16 2 12 i “Far CA-25G-N cable aveamblics with issarticn Ioss at 12 8306 GHz geater than 12 48, the minirem 008 i mlasd
Amirrais 2 1 e
M e e o ¥ 0 dB olldB.
Sirp s 1 1 1 dB
Contmses me filier, g fraguency [ h/4 Gz
Contumunes tme filisn, pole fragemziss ':P' i 4 iz
[ fy

Consider: http://www.ieee802.org/3/bs/public/adhoc/elect/index.shtml
COM update for Annex 120D (CDAUI-8 C2C) 12-Jan-16 (2157k)
config_com_ieee8023 93a=CDAUI-8-C2C_D1pl mellitz_ 01 _0116.xls
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Test Fixtures

» Test Fixture specifications - consistent with CL92 and CL110

» Test fixtures specified in a mated state used for testing the transmitter, the
receiver and cable assembly measurements

« The TP2/TP3 test fixture also known in the industry as Host Compliance Board
(HCB) is required for measuring the transmitter specifications at TP2 and the
receiver return loss at TP3.

* The cable assembly test fixture also known in the industry as Module Compliance
Board (MCB) is required for measuring the cable assembly specifications at TP1

and TP4.
Mlated
|
Cable I
Test assermbly test TP2orTP3 | Test
interface f|><tur_e Test fixture I interface
excluding I
connectar I
1
| I Mated Test Fixtures
| ILcatf —n
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Test Fixtures - Baseline

» Test Fixture specifications - consistent with CL92 and CL110

Mated test fixtures parameters

Parameter description f(GHz) Unit

Maximum insertion Loss 0.01=f<25 dB

Minimum Insertion Loss 0.01=f<25 dB

Minimum Return Loss 0.01=f<25 dB

Common-mode conversion insertion loss 0.01=f<25 dB

Common-mode return loss 0.01=f<25 dB

Common-mode to differential -mode return loss 0.01=f<25 dB
Integrated crosstalk noise
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QSFP28-Mated Test Fixture — 802.3bj/802.3by Specification

e Measurements 10 MHz-40 GHz

E Physical Layer Test System - [A-RX2.s4p - 802.3by Template (4p):9] =)
[®7] File Calibration Measure View Utilites Tools Data Format Window Help -8 X
NSH W@ X & @ E R @A @ =B8N v Measure |~
—— SDOH _ —— SDD12 . — SDD22 _ m— D021 _
- L n - = - — A - =
- ey ® YLt LA L ™ - Pl - T A g YL - Pl
- |P,=|')J_ | LA LI I - BT TN [ AN -
- Ll ’ - - ! -
- ! - R I I L -
—_ SDC"_-M - - —_ - SDB&_-M - - =" SDDH_-M - - —_ SCM?“‘ - -
- ey NI kel LT = e i — = ey e s e B Y kol = e
— /'UV VRN 'fr i - "] m "Mu nw A ny .nTA APH‘ . s Y 'L | 'I'r i . =] fﬁnuinunl 'r‘Tn'v\'"'f AL qa hﬂ[
- | - F’P T, A r||||ww i | - Wﬁﬁfﬂ&% o ?'Pm'mnr' il WM&% H
e i - B e e = - ~ e = - ~ L m—— == - B
s A aaar ity ~ == » Futata ¥ - =
- i ! \'WWT i | - il VIR - e - i T
LIIL mnmm ' i i Vo
= LK = ' A ! B
— [ 1 - - L£ LAY
— T SCDI;-M - - SCo21 B o — 1 7 - - - - - -
- i Vo - ey
il sl
S ~ LA i
e AT )
Horizontal Vertical Marker Marker X Position
j’VStart IlO MHz ﬂStop I4OGHZ ﬂ Units/Div| 10 dB ﬁﬂef LeveIIDdB ﬂ‘ ( ON IVJI
Ready Measurement|(Continuous sweep||De-Embedding||Port Rotation|[Hardware||CAP||INUM)|(SCRL||System Z0: 50.00 ohms

= Mg = Tl

2/25/2016
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SFP28-Mated Test Fixture — 802.3bj/802.3by Specification

 Measurements 10 MHz-40 GHz
[ Physical Layer Test System - [RX.s4p - 802.3by Template (4p)2] . . - = =

[®] File Calibration | Measure | View Utilities Tools Data Format Window Help

- 8 X
a L._J H ) - x @ ﬁ_ﬂ,‘ E E E H E | E??:] Measure |~
e T i = B T AT WYY - i
oS o A LA AR . - = el \ -
| ol L { i A !
- - ol —n | -
-_'— T SDC"_-M —_ -_'— T SDBZ;-“ -._ -_'— T sCON -._ -_'— . 9(:02_-"‘ -._
- -'—'f‘_r_'_ Bl - ‘_—r—': - -'—'A_r_'_ Bla A - -'—'_r_':
- UL s | S, ' uqum - UL asa k) = e ILWW
- ! 1N |IL U!M [ — _b! LRIk - ! 1N |IL |'|M [ — .| T
-_'— T sCCn —- -:— T SDDZF . -._ -_'— T SDC12 : -.-. -:— . SDBQT-M ..-“-
- YOV 3 L - A A e - -
= WL [t = vy ! T - | 5 -
i ‘ P W AP g T et SN A YV T TAT
. o . WL jw I [ o i ! UM | |

scoz |

-3
1
f

L,
A T e TV
" ! Ll |
Horizontal Vertical Marker Marker X Position
j’VStart |10 M5z ﬂstop [s06Hz :I Units/Div| 10 d& jRef Level| 0 dB ( ON | IVJ'

8:26 AM

>
A =ll-. F -

1/29/2016
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QSFP28 MTF — Figure of merit — ILD

FOMp p is calculated according to 93A.4 with £,=25.78125 GHz., T;=9.6 ps. and f=0.75 = f,. The fitted
insertion loss and insertion loss deviation are computed over the range f,,;,=0.01 GHz to f,,..=25 GHz.
FOMp p shall be less than 0.13 dB.

Lane FOM, (dB)

TX1 0.075
TX2 0.045
TX3 0.039
TX4 0.044
RX1 0.067
RX2 0.046
RX3 0.042
RX4 0.053

http://www.ieee802.orq/3/bm/public/jull4/plenary/diminico 01 0714 optx.pdf
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' SFP28 - Mated test fixture specifications - ICN

Table 110B-2—Mated test fixture integrated near-end crosstalk noise parameters

Description Symbaol Value Units
Symbol rate s 25.78125 | GBd
Near-end disturber peak differential output amplitude | 4 . 600 mvV

Near-end disturber 20% to 80% rise and fall times 96 ps

Table 110B-1—Mated test fixtures integrated near-end crosstalk noise

Parameter Value Units

Integrated near-end crosstalk noise voltage Less than 1.8 mV

25.78125 GBd MCB-TD-MCB-RD HCB-TD-HCB-RD
NEXT ICN (mV) 0.945 0.926

26.5625 GBd MCB-TD-MCB-RD HCB-TD-HCB-RD
NEXT ICN (mV) 0.976 0.962

http://www.ieee802.org/3/bm/public/jull4/plenary/diminico 01 0714 optx.pdf
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QSFP28 - Mated test fixture specifications - ICN

Table 92-14—Mated test fixture integrated crosstalk noise parameters

Description Symbol Value Units
Symbol rate s 2578125 | GBd
Near-end disturber peak differential output amplitude | 4, 600 mV
Far-end disturber peak differential output amplitude Ag 600 mV
Near-end disturber 20% to 80% rise and fall fimes T, 0.6 i
Far-end disturber 20% to 80% nise and fall times Te 0.6 ps

Table 92-13—Mated test fixtures integrated crosstalk noise

http://lwww.ieee802.org/3/bm/public/jull4/plenary/diminico 01 0714 optx.pdf

Parameter 100GBASE-CR4 Units
25.78125 GBd /26.5625 GBd

MDNEXT integrated crosstalk noise voltage less than 1 8 mV

\ MDFEXT mtegrated crosstalk noise voltage less than 4.8 mV
N RX1 RX2 RX3 RX4
MDNEXT ICN (mV) 1.08 0.95 1.00 0.95
MDFEXT ISN (mV) | 3.72 4.09 277 3.01
\ TX1 TX2 TX3 TX4
MDNEXT ICN (mV)\\1.39/1.47 1.13 1.11 0.81
MDFEXT ICN (mV) | 4.17/4.27 3.19 3.74 3.00
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- Copper cable reach objective

Motion: Adopt the following objectives

» Define single-lane 50 Gb/s PHY's for operation over
links consistent with copper twin axial cables with
lengths up to at least 3 m.

« Define two-lane 100 Gb/s PHYs for operation over links
consistent with copper twin axial cables with lengths
up to at least 3 m.

 Define four-lane 200 Gb/s PHY's for operation over links
consistent with copper twin axial cables with lengths up
to at least 3 m.

> Z <
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BACKUP
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CAUI-4/CDAUI-10 chip-to-module interfaces

e CAUI-4 signaling rate for each lane is 25.78125 GBd*.

Insertion loss(f) < | 1.076(0.075 +0.537./f+0.566f)  0.01 <f< 14 } (dB) (83E-1)
1.076(— 18 + 2f) 14 <f<18.75 |
where
f is the frequency in GHz

Insertion_loss(f) 1s the CAUI-4 chip-to-module insertion loss

« CDAUI-8 signaling rate for each lane is 26.5625 GBd?

Insertion loss(f) = 1.076(0.0801 + D.STSﬁﬁff— 0.6046f) (dB)
for 0.01 < f< 28.05

(120E-1)

where
f is the frequency in GHz

Insertion_loss(f) is the CDAUI-8 chip-to-module insertion loss

[1] using spec similar to CEI-28G-VSR, [2] using spec similar to CEI-56G-VSR-PAM 31
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CAUI-4/CDAUI-10 chip-to-module interfaces

CAUI-4, CDAUI-10, Chip to Module IL

GHz
0 5 10 15 20 25 30

— CAUI-4
10

— CAUI-8

dB

15

20

25
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