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* This presentation investigates the return loss specification at TP2
In 802.3bm draft 2.1 and compares it with the assumed ASIC and
host specifications. Itis in support of comment 48. A similar
comment r01-49 was made against 802.3bj.

« The process is as follows.

1. Arepresentation of the Clause 93 ASIC model (used in COM calculations) was used for TPO.
A representative PCB Tline model was used to get from TPO to TP1. The length of the
transmission line was varied to provide losses that varied from zero to the loss used for the
cable calculation in COM. This is to represent hosts with trace lengths with the same loss as
the MCB (same as the recommended min loss of the host within <0.1dB at all frequencies) to
the recommended max loss of the host.

2. Analytical calculations (assuming worst case addition of reflections from the mated
MCB/HCB and TP1) were used to generate the return loss at TP2, which are then compared
with the clause 83E specification for the host return loss at TP2 (Equation 83E-2). Note that
this assumes that the host connector has a return loss no worse than the one used on the
MCB.

3. In addition S parameters from a measured MCB/HCB were concatenated to get from TP1 to
TP2 and these were compared with the clause 83E specification for the host return loss at
TP2.
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TP1 Simulation setup Qec?élc

- - T2 =40.50hms
TP1 — RL Simulation TPO

\ L=12mm

et B e som
0.13pF 0.25pF \

v v <

6.26dB 6.38”

5dB 5.17

4dB 4.08”

3dB 3.05”

2dB 2.04”

1dB 1.02”

0dB No line
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TP2 Return loss derivation OLOGIC

TP2 — RL Calculation

N

Mated MCB/HCB Analytic method

TP2 RL Equation
TP2 RL =-20*log10(10~(-(MCB_HCB_RL/20) + 10~(TP1_RL+2*MCB_HCB IL) /20)

RL — Return Loss
IL - Insertion Loss

A SR

SLIN -

o _ | L ... ooosun . . s
+ ¥ Term | i TL23 | L= TL24 L ee BT

< Term22 o  Subst="SSubg" | e ST 18PR g pst=rgsupT T g ©T925 PR

. . A Mum=1 - . LN . C =4 il .

' & R=55 Ohm
S i e = o g ke
. . | Z=50 Ohm . . . I . - L=B-38-in - . . . . I . . . . . . =12 mm - - - I . . . . . . . . . . . .
= S4F —
- - - - [\Jrz = - - . - - - - . T - - . - - - - - . - - - - . - - - - . - - = - . - MethOdz
' ' " File="FANPATELMEEE 802 3bpd114_CD_A1_Mated_TX4 s4p” = =~ T . . .
e Simulation using mated
_ z=soorm . . P T .  T1__1
- SLIN -

o o — 1 MCB/HCB measured S
S N R ST - S T e % -

: 0 Subst="SSub7" R=55 Ohm Parameters
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a1 1y I PP
.- L=638in- - - - ¥ - - - . - . . Lk=1Zmm- - - - -
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TP2 RL (dB)
:

TP2 Return Loss — Analytic Method

TP 2 RL at various TP1 losses

10

Frequency (Ghz)

20

Failures with all Host losses

Failures with lower Host losses
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Mﬂf \/ 4
o Y/ a2 VAYS YN  —Host RL SPEC

RL @ 6.26dB
RL @ 5.0dB
RL @ 4.0dB
RL @ 3.0dB
RL @ 2.0dB
RL@ 1.0dB
RL @ OdB

Host PCB loss is
the loss above
plus the MCB loss



Mated MCB/HCB S-parameter file Q&%.c@

Mated MCB/HCB S-prameter file from BE
C. Diminico. Note that it is expected that B
the out of spec return loss will be Insertion Loss -
corrected with changes to the MCB dB ]
Jerm - - Mated MCB/HCB IL
Term20 5
Num=14 ]
Z=50 Ohm _ |
o S 10 e
w0 T 0 2 Tm .. 15— : "
L Emi7 ____§_Term_18_________ y
Num=11 Num=12 =207
| % 7=50 Ohm’ gﬁfm 1 |z=s0obm Return Loss e |
| __i_ _File='_'F:\NPATEL\IEEE__E__QZ.Sbj\QH4_CD_A‘I__Mated_T>_<4.s4p'_' dB SD_ﬂ
- R a5 BLACK Line - Draft 3.1
| g Nois o Mated MCB/HCB RL
| z=50 Ohm . s
0= 50 I I

T | T | T | T | T | T | T T | T | T | T T | T
oo 20E2 40EY BOE2 B0B2 1.0E10 1.2E10 1.4E10 1.6E10 1.8E10 2.0E10 22E10 Z4E10 26E10
freq, Hz
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TP2 Return Loss — Method 2 (measured MCB/HCB) Q&%c@

Fails spec at these frequencies even though HCB/MCB is in spec at these frequencies

Also note that the HCB is above 100 Ohm impedance whereas
90 Ohm impedance would be worst case.

] Black — Host RL Spec
- Red - TP2 RL @ 6.26dB
dB - v Brown —TP2 RL @ 1dB

N /p % Blue —TP2 RL @ 0dB

Host PCB loss is
[\ the loss above
plus the MCB loss

| I . — T T T 1 T — T
0.0 5.0ES 1.0E10 1.5E10 2.0E10 2.5E10

Freq (Hz)
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Conclusions and Proposal QLOGIC

* Thereis an issue with a worst case Clause 93 IC and assumed host traces.
The specification for the return loss at TP2 is not met with compliance
boards that just meet their specification

 Proposal

1. As proposed in comment 48 the Host TP2 and TP3 (identical specification in equation 83E-5)
should be relaxed to -

8.5-0.35xf 001<f<8
3.9-7.4xlog,(f/14) 8<f=<19

* [tis not proposed to change the module return loss specifications as it is

expected that the module IC will be a smaller chip that can more easily meet the
return loss specifications.
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—Host RL SPEC

—TP2 -
TP2 -
TP2 -
TP2 -
TP2 -
TP2 -

—TP2-

RL@ 6.26dB

RL@ 5.0dB Host PCB loss is this loss
RL@ 4.0dB plus the MCB loss

RL@ 3.0dB

RL @ 2.0dB

RL@ 1.0dB

RL @ OdB

—Proposed Host RL SPEC
8.5-0.35xf 001 <f<8

3.9-7.4xlog,(f/14) 8<f<19
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TP2 Return Loss — Method 2
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Black — Host RL Spec

Red - TP2 RL @ 6.26dB + MCB
Brown —TP2 RL @ 1dB +MCB
Blue - TP2 RL @ 0dB+MCB

8.5-0.35xf 0.01 < f<8
3.9-7.4xlog,(f/14) 8<f<19
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Comparing zp Tline vs S-param equations

Term .
Term3

Num=1

Z=50 Ohm

SLIN
TL13

Subst="SSub7"

W=1.000 mil
L=1 mm :

-SSub

SSUB
SSub?
Er=3.3
Mur=1"
B=60.5 um
T=15um . .
Cond=5.8e7
TanD=0. 02
Rough=
Bbase=
Dpeaks= -

Term

| Term4

Num=2

| Z ED Ohm

Term

Term6 -
Num=3-
Z2=50 Ohm.

+ - +J
' 1

=
L F
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S2P_Eqn

'52P19 '
- S[M,1]=p0-p 1* (t-exp(-j* 2 3.142* f*t))

. S[1,2]=exp(y0+y1 sqrt{f}+y2*f+y4*pnw{f,2}}
- S[2,1]=exp(y0+y1 'sqrt(f)+y2' f+yd pow(f,2))

%
l
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Term
Term5 -
Num=4 -
Z=50 Ohm .

S[2,2]=p0-p1* (1-exp(-*2"3.142'F't)

1=
Z[2)=

T VAR .
VARG
- p0=0.001
p1=0.106
' t=1.22e-2

war

‘Egn

VAR -

. VART

y0=-1.067"1e-3

y1=complex(-3.551*1e-4,-3.357*1e-3)
“y2=complex(-1.027"1e-3,-3.818"1e-2)
- yd=complex(-1.179*1e-5,3.36"1e-5) -

7] VAR
" VAR10
- f=freqg/1e9 -




Comparing zp Tline vs S-param equations

Return Loss Insertion Loss
L= 1mm L= 1mm
Red — Tline Red — Tline
Blue — S parameter equation Blue — S parameter equation
. -10 .o
-20— -0.1—
o -30— o -0 22—
;;é -40— %% -0.3
%% -50— %E -0.4—
-G0— -0.5—
B L L L S R LN I LN LS L B L B L L L L FL L UL IR
0 i) 10 15 20 29 an i) 40 0 a 10 14 20 25 a0 345 40
freq, GHz freq, GHz
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Comparing zp Tline vs S-param equations

Return Loss Insertion Loss
Ll=12mm L=12mm
Red — Tline Red — Tline
Blue — S parameter equation Blue — S parameter equation
. -10
A - e U
-1 —
oo =5 2
8 -
—d—
A e e ! ! 5
0 s} 10 15 20 i a0 35 40 IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII
1] L] 10 15 20 25 30 25 40

freq, GHz
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2 Tline

Z Tline x

. 505

TDR Tline vs. S-param

30ps rise time
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S11 - TPO - Return loss
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The Ultimate in Performance

Red line — Return loss for 12mm
BLUE line — Return loss for 30mm

26
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TL19
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S11 - TPOa - Tline test fixture — 50o0hms Qﬁ.cw

The Ultimate in Performance

Black line - ®rawn={ 12057 L o0s=r=6 | an (93-3)

-10—/ Red line — Return loss for 12mm

dB 15— BLUE line — Return loss for 30mm
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S o 2 > @ o~ =~ S s s s 1.2dB loss at 12.89 Ghz for 27 Tline
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freq, H= M = ﬁ =
Tpoa TPO Component
Type [SLIN v| o [sum:Tis -]
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erm TLIND SLIN SLIN c ] L
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Num=1 TLD3 TLS o018 oF TL14 c3 :
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= m y . .
Delay=0.1 nsec W=4.530 mil WW=1.000 mil L 2000.000 m 10— k) o2
—{ L=2000 mil l L=12 mm | Er 3,500 /A o N- |
= - — Mur 1.000 N/A =
— = A
e o0 [m_ v I 1
= Synthesize Analyze
SSub SSub T 0.500
’ IZI ] l ] Calculated Results
SsUB . . . . . . o.ssuB _ .| = = ADB=1201
SSub3 SSub9 TanD 0.004 /A Electrical SkinDepth = 0.022
II\Eﬂr=4-'? II'.E.|'Ir=4-12 Diclactsict sncitedsl 1000 == a 70 43951300 [Ohm =
A L e c e e e e e e e e e e e e e e
B=12 mil B=71.5 um s E_Eff 1466. 270000
. T=06mMmil . . . . . . . . . T=15um. . . . . Freq 12,890 GHz - N/
Cond=5.8e7 Cond=5.8e7 NA =
TanD=0.01 TanD=0.016 = -
o v T R T T N/A NIA
Bbase= Bbase=
- Dpeaks= ’ ’ ’ ’ ’ ’ ’ ’ ’ Dpeaks= Values are consistent
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S11 - TPOa - Tline test fixture — 550hms

12.05 —
6.5 —0.075

Red line — Return loss for 12mm
BLUE line — Return loss for 30mm
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The Ultimate in Performance
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1.2dB loss at 12.89 Ghz for 2” Tline

2o LineCalc/untitled _‘.:. CIREX
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_ L 2.000 [~ " W >
Er 3.900 NJA it : J.
NJA
Mur 1,000 NfA | — j i
= NSA
: 10.000 = -
— Synthesize Analyze
T 0.600
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