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Review — CR baselines

162.9 PMD electrical characteristics
- Tx requirements - compliance at TP2
- Rx requirements - compliance at TP3
162.11 Cable assembly characteristics
- requirements - compliance at TPO-TP4
162.10 Channel characteristics - Channel information TPO-TP5 — Annex 162A
Annex 162A (informative) — TPO and TP5 test point parameters and channel
characteristics
« Annex 162B (normative)— Test fixtures (adopted)
« Annex 162C (normative)— MDIs (adopted)
 Annex 162D — (informative) Host and cable assembly form factors

Table 136-7T—Test points

Test points Dezeription

TPFOto TPS | The channel melnding the transmutter and receiver differential controlled mpedance printed
cirewt board inserbon loss and the cable assembly msevhon loss.

TPl to TP4 | All eable assembly measurements are made betwesn TP1 and TP4 as illustrated
Figure 136-2. The cable assembly test fixhwe of Annex 1368, or 1ts squvalent, 15 required for
measawring the cable assembly specifications m 136.10 at TP1 and TP4.

TPOto TP? | Amated connector pair bas been included in both the fransmitter and recerver specifications defined
TP3toTPS | m1365.3 and 136.9.4. The recommended marxmmim imsertion loss from TPO to TF2 or from TP 1o
TP5 including the test focture is provided in 13693 2

TF2 Unless specified otherwise, 2l transmitter measurements defined m 136.9.3 are made at TP2 uhlizing
the test fixture specified in Apnex 1368,
TF3 Unless specified otherwnse, all recerver measurements and tests defined 1 136.9. 4 are made at TP3

ufilimng the test fixtwre specified m Annex 1368,
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Test Fixtures — adopted - update

HCB Insertion Loss
GHz
0 10 20 30 40 50
Mated Test 0
o Fixture 0-513
6.6 dB = reference IL TP2 15 ~2.6 dB @ 26.56 GHz
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2.3dB 2.5dB

Note: 2.3 dB MCB PCB includes test point IL
and MCB Via allowance is 0.2 dB
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Channel — informative channel
.« Cable assembly and Host IL tied to channel IL

Channel
TPO TP5
P 28.5dB = informative |
N : I — a
@ ~ E g
P o= % & R G $ O—»
A~ % 5 I~ Cabl bl T~ - Host
Host 2 S able assembly =) 3 A
@ » T O S ¢ O
6.875* Cable Assembly 6.875dB"
TP1 . TP4
18.75dB = required IL
8 5 E £ 5
N = i 3 E — 35 ; g D—»
Y ues Q | T Cable assembly 35 ; m| MCB |
& ] €5 cs| [ |8 N
- 2308 Host C23d8
TR0 10.975 dB = recommended = TP2 Figure XX~1—28.5 dB channel insertion loss budget at 26.56 GHz in
< — > diminico_3ck_02a_0719.pdf slide 5 and slide 6 for Annex 162A - Figure 162A-1—28.5
I dB channel insertion loss budget at 26.56 GHz with the addition of an editors note:
K] | Further study is required to confirm 28.5 dB. With editorial license
q = o> M: Chris Diminico
j Host gl| HCeB S: Adee Ran
b | v Technical (>=75%),
LT Yo 24, N9 A A7
le » | < > Results: fails 11:47 am.
6.875 dB* 2.5dB .
minutes_3ck 0719 unapproved.pdf
Note: The 6.875 dB includes via allowances for BGA and connector 4
footprint
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Review — Channel loss budget

 Backplane objective:
= Define single-lane, two-lane, and four-lane 100 Gb/s
PHY(s) for operation over electrical backplanes
supporting an insertion loss <28 dB at 26.56 GHz.

Twin-axial objective(s):
= Define single-lane, two-lane, and four-lane 100 Gb/s

PHY(s) for operation over twin-axial copper cables with

lengths up to at least 2 m.

- Channel loss budget in informative Annex to provide
iInformation on parameters associated with test points
TPO and TP5 that might not be testable in an
Implemented system.
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Channel — informative channel

Channel
TPO P5
< 28.5dB = informative -
) i L — >
@© ~ E =
b " S8 — 35 S O
Host G o Cable assembly 25 pe os I
¢ "+ E 3 . S g o »
6.875* 6.875dB*

Source: lim_3ck 0la 0919.pdf

Summary

+ The updated 2m CR channels with cable assemblies manufacturing variation have IL
close to 28.5 dB

+ Data shows ~0.8 — 1.0 dB COM improvement compared to previously generated 29 dB
channels

+ QSFP-DD legacy pair can now pass 3 dB COM target, the DD new pair is missing 0.1dB (under
development by Molex)

« ICN has been improved from ~1.5mV to ~1.2mV, mainly coming from ASIC RX footprint NEXT
reduction

- 28.5dB loss budget (informative) looks promising for 2m Cu cable assembly baseline
consideration
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Tx compliance at TP2

Table 162-11—Summary of transmitter specifications at TP2

Parameter Subclause Value Units
reference

Differential pk-pk output voltage (max.) with Tx disabled! 03.8.1.3 30 mV
DC common-mode voltage (max.)? 03.8.1.3 1.9 A%
AC common-mode RMS output voltage. v,,,; (max.)? 93.8.1.3 30 mV
Differential pk-pk voltage. v; (max.)? 03.8.1.3 1200 mV
Effective return loss (ERL) (min.) 162.9.3.4 See Equation (162-6) | dB
Common-mode to differential mode output return loss (min.) 02.8.3.3 See Equation (922 dB
Common-mode to common-mode output return loss (min.) 92.83.4 See Equation (92-3) dB
Transmutter steady-state voltage. vy (mun.) 162.9.3.1.2 0.354 v
Transmitter steady-state voltage. vy (max.) 0.6
Linear fit pulse peak (min.) 162.9.3.1.2 0.49 = v¢ Vv
Level separation mismatch ratio Ry (min.) 120D.3.1.2 0.95 —
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Tx compliance at TP2

Table 162-11—Summary of transmitter specifications at TP2 (continued)

Parameter Subclause Value Units
reference

Transmitter output waveform
abs step size for ¢(—1), ¢(0). and ¢(1) (mun.) 162.9.3.1.4 0.005 —
abs step size for e(—1). ¢(0). and ¢(1) (max.) 162.9.3.1.4 0.05 —
abs step size for ¢(—2) (nun.) 162.9.3.1.4 0.005 —
abs step size for ¢(—2) (max.) 162.9.3.1.4 0.025 —
value at minimum state for e(—1) and ¢(1) (max.) 162.9.3.1.5 —0.25 —
value at maximun state for e(—2) (min.) 162.9.3.1.5 0.1 —
Signal-to-noise-and-distortion ratio SNDR (min. ) 120D.3.1.6 32.2 dB
Output jitter (max.)*
TRMS 120D.3.1.8 0.023 Ul
I3u 162.9.3.3 0.115 Ul
Even-odd jitter. pk-pk’ 120D.3.1.8 0.019 Ul
Signaling rate 53.125 = 100 ppm GBd
Unit interval nominal 18.82353 ps

IMefﬁulement uses the method deseribed 1n 93 .8

8.1.3 with the exception that the PRBS13Q test pattern 1s used.

2J3u. Jrns- and even-odd jitter measurements are made with a single transmit equalizer setting selected to compensate

for the loss of the host channel

3If the measuring instrument is triggered by a clock based on the signaling rate divided by an even number. the even-odd

jitter may not be correctly observed.
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Tx/Rx compliance at TP2/TP3

Maximum Host

TPO  10.975 dB = recommended TP2/TP3

< IL >
R
o > O»
Host 2 HCB
o » T o>
< > «— >
6.875 dB* 2.5dB

Note: The 6.875 dB includes via allowances for BGA and connector
footprint
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TX requirements - compliance at TP2

MTF and COM CA Host Adder Review: Parameters we are looking to specify
Insertion Loss is ~ 10.97 dB

CR_eval_kocsis_Jck_02_0719_MTFosfp—rxb_thru Losses

[Tt G o (0 15 521 Maximum Host
Table 13611 y of P atTP2
5 4 TR0 1097508 = recommended  TPZTP3 | Dewvice & IS L
Hi | Parameter Subclause Vabur Ol
w I e % ’J o DifTrential ple-pi cutput voltage (max.) with Tx disablod® wnaly | 0 | v
_ s g | IXC common-mods vohage (max 1* | msis | 19 | v
€15 _J_] u AC common-mode RMS oulpet voliage, v, p; (max ' 91813 30 Y
= . Cok Dhiffcrential ph-pk voltage. v (max. | A3 | 1200 | mvV
» | 6875 a8 2548 Effective revars boss (ERL) i) | 136934 Sec Equaiin (136-6) | dB
Common-maode to differentsal mode output return loss (man_) 1833 See Equatson (92-2 a8
dote: The 6.875 dB includes via allowances for BGA and connector [ R — oube cstpul petuen boss (nsin. ) | ws04 | secBquiniszn | @B
28 1 footprint Teansmstice steady-stale voliage, v(min.) [Tiassaiz | 0354 v
Tranamstier steady.state vtsge, v, (max.) 06
diminico_3ck_cu cable 8-12-19 We going after e P P— v
o 10 20 s;:l 40 ] VI' and the ratio of Pm:le\"r‘ Level separstion mismatch ratio R, ., (min.) [ 1200312 | 008 ’ 1
GHz
Choices
O Choice ¢ might be suggested from the doubled baud rate used for 50 G PAMA4
a Choicel might be suggested since the fit is using N,=200. The longer time range
of the step response would have better sensitivity to loss.
U Recommend the choice be used for all 100 Gh/s PMDs which use the fitted pulse
parameters
N_v (Ul) | N_b (Ul) V_f (mV)| P_max/V_f
a 13 9 350 0.446
b 16 12 359 0.436
[ 26 22 371 0.411
d 44 40 385 0.397
e 200 - 387 0.397
Mellitz_3ck 0la 0919.pdf 10

i B0 2.3C K TaS K O e —



Rx compliance at TP3

Table 162-14—Summary of receiver specifications at TP3

Parameter Subclanze Value Uitz
reference
Input amplitede tolerance 162541 1200! mV
Interfarence tolerance 162942 Table 136-15 —
Titter tolerance 162543 Table 120D-7 —
Sigmaling rate 162944 53.125 £ 100 ppm GBd
ERL {pun ) 162945 10 dB
Dhfferential to common-mode mput return loss 02843 Equation (92-21) dB
! Amplitude is measred at TP,
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Cable assembly compliance TPO-TP4

« Cable assembly IL tied to channel IL
- Cable assembly baseline has been contingent on channel IL resolution

Cable Assembly

TP1 ) TP4
19.75 dB = required IL
8 D g - E s Fan
& > = = O —> L 5 > o>
MCB |3 5's Cable assembly 3 m| mMcB [
© » S oS — g > Y
2.3dB Co3dB
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Cable assembly — baseline

o Cable assembly specifications — Adopt CL136 — referenced parameters
@ 26.56 GHz, f=0.01<f<38 (signaling rate 53.125 GBd).

Cable assembly characteristics summary

Parameter description Value Unit

Maximum insertion Loss 19.75 dB

Minimum Insertion Loss 11.15 dB

Minimum ERL TBD dB

Differential to Common-mode return loss Equation(TBD) dB
Differential to Common-mode conversion loss Equation(TBD) dB
Common-mode to common—mode return loss Equation(TBD) dB
Minimum COM TBD dB

http://www.ieee802.orqa/3/ck/public/19 03/diminico 3ck 01 0319.pdf
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. Cable Assembly COM- Baseline

e« COM - consistent with methodology CL136 — signaling rate 53.125 GBd
° COM parameter ValueS TBD Table 136-18—COM parameter values (continued)

Parameter Symbol Value Units
Single-ended termuinztion resistance Ry 30 Q
Table 136—18—COM parameter values Receiver 3 dB bandwidth # 075xf | GHz
Transmutter equalizer, minirmm cwrsor coefficient () 0.6 —
Parameter Symbol Value Units Transmitter equalizer, 1% pra-cursor cosfficient el-1) —
Mminnm value —0.25
- . Marmmmm vahe ]
TE SRS
Sipnaling rate Ei 265625 GBd Step size 0.05
MMaxirmom start frequency ,_?;Ijn 0.05 Gi= Transmitter equalizer, oud pre-cursor coefficient ci=) —
Masizum frequency step® 1 21 A 001 | GHz ye— 01
| Step size 0.025
DE'L'J.?E package model ) _1 Transnutter equalizar, post-cursor coefficient ci1) _
Single-ended device capacitance Ca 1.8 =10 oF Mininmm vake 035
Transomssion hne length, Test 1 Ip 12 m Maramum vabe 0
Transmission line length, Test 2 ] Ip 30 mm Step zize 0.05
Sm;ﬂ&en.dedpada?g\e capacitance at p_-a.ckag\e-to—qu’d mterface Cp 11«10 | oF Contimmous fime filter, DC gain e
Package transmussion line charactenistic impedance Z 95 o Wminm value -20 4B
Mazanum vake a dB
Single-ended reference resistance Ry 50 [+ Step size 1 dB
— e’
Continmous ime filter, DC gam 2 gor
Minimnm vahe ] dB
Maomum vakue a dB
Step size 1 dB
Contirmons tme filter, zero frequency for gre-=0 £ o235 Giz
Continmous time filter, pole frequencies Ja o235 Giz
% 14h | G
Contirmons fime filter, low-frequency pole/zaro JiF e 40 GHz
Transnutter differential peak output voltage
Vietim A, 0415 W
Far-end agzressor | 0415 W
‘Near-end aggressor Jz, 0.604 W
MNumber of signal levels L 4 _
Level separaticn masmatch ratio Ry 095 —
Transnutter signal-to-noise rato SNRpy 325 dB
Number of samples per umt mierval M 32 _
Decision feedback equalizer (DFE) length I 12 u
Normalizad DFE coefficient magmtude lmit By} —
forn=1 o7
forn=2to Ny .2
Random jitter, RMS oRr 0.01 u

http://www.ieee802.orqg/3/ck/public/19 03/diminico 3ck 01 0319.pdf
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Proposals for parameters- contributions required

TX — Parameters Table 162—-8 transmitter specifications at TP2

- Suggest host loss budget — slide 9
RX — Parameters Table 162-11 receiver specifications at TP3

- Suggest host loss budget —slide 9
Cable assembly - Table 162-13—Cable assembly characteristics
- Cable assembly baseline has been contingent on channel IL

resolution
- Suggest cable assembly loss budget — slide 12

Channel - 162.10 - Annex 162A - Channel information TPO-TP5
- Consider differences in 28 dB channels that pass COM and 28.5

dB channels that fail COM.
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Recommendation

 Motion:
« Move to give editorial license to revise Annex 162D —
(informative) Host and cable assembly form factors based
on adopted MDIs in Annex 162C (normative).
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Supporting slides
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Overview

Component

802.3cd Insertion Loss
dB @ 13.28 GHz

802.3ck Insertion Loss
dB @ 26.56 GHz

Comment

(proposed)
Module Compliance Board
(MCB) PCB 1.2 2.3
Host Compliance Board (HCB)
PCB 1.38 25
cd-The 7 dB did not include explicit
allowances for BGA and connector
footprint
Host 7 6.875 _
ck-The 7 dB includes allowance of 1.34
dB for BGA (0.73) via and connector
footprint via (0.61)
cd-The host connector is allocated 0.62
dB of additional margin
Host Connector 1.07+0.62 1.6 ck- The host connector mating interface
is allocated 0.3 dB variation allowance
(notincluding via)
Mated Test Fixture (MTF) 3.65 6.6
MTF connector 1.07 1.6 ck-includes 0.2 dB via allowance
Bulk cable and wire attachment 12.62 11.55 cd(3m), ck(2m)
Channel 30 28.5
Host and Mated test fixture connector mating interfaces are the same >>1.3 dB + variation 0.3 dB = 1.6 dB.

Variation is to account for multiple MDIs and other factors other than implementation or margin.

MTF IL = 2.3(MCB PCB)+1.6(conn)+0.2(via)+2.5(HCB PCB) =6.6 dB
Host Channel IL =6.875(Host PCB and via’'s)+1.6(conn)+2.5(HCB PCB) = 10.975 dB

18

Channel IL =2*6.875(Host PCB and via’s)+2*1.6(conn)+11.55(cable and wire termination) = 28.5 dB
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802.3ck Figure XX-1—28.5 dB channel insertion loss budget at 26.56 GHz

Cable Assembly

TP1
19.75 dB = required IL P4
© ~ £

IS 3§ —{ 3§ o

Y MCB 0 ' Cable assembly 3 m| mMcB [

& ‘E &< — &£ O o—>

2.3dB 23dB
Mated Test Host
Fixture
TP1 P2 TPO  10.975dB = recommended TP2
6.6 dB = reference IL P I R
8
_f>§ A al > D

o n P YV "l = A\
O » o Host 2] HCB
L MCB |8 HCB L S > o>
A% > = o

‘2_3 dB " - 25dB " 6.875 dB* 2.5dB

Note: 2.3 dB MCB PCB includes test point IL Note: The 6.875 dB includes via allowances for BGA and connector
footprint

and MCB Via allowance is 0.2 dB
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802.3ck Figure XX-1—28.5 dB channel insertion loss budget at 26.56 GHz

Channel
TPO PS5
P 28.5 dB = informative _
D _ IL
8 5 E ~ E
o o> 28— — 35 S — o—
Host I = Cable assembly % 5 % 0S A
S > T N &S = D—>
6.875* 6.875 dB*

Channel IL =28.5dB @26.56 GHz =2*(6.875+1.6)+11.55

Note: Channel IL derived from cable assembly host, and mated
test fixture IL=28.5 dB @26.56 GHz =2*(6.875+1.6)+11.55
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