802.3bj D3.0 sponsor ballot
comment 1-122
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Contributors

Tom Palkert, Patrick Casher, Mark Bugg, Michael Rost - Molex
*Chris DiMinico — MC Communications/Panduit
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Purpose

eSupporting presentation D3.0 sponsor ballot
comment 1-122

*Review achievability of 802.3bj D3.0 mated
test fixture specifications.

ci 92 S0 821132 P224 L23 #
Palkert, Thomas Molex Incorporated
Comment Type G Commenf Sfalus X

MCE's and HCE's that are within reasonable manufacture mpedance tolerances (~5%)
can fail the 22.11.3.2 Mated test fixtures retun loss specifications.

Change 82.11.3.2 Mated test fixtures retum loss specifications to proposed Bmits.
See supporting presentation

SuggesiedRemedy
Change B2.11.3.2 Mated test fixtures retumn loss specifications to..
Retumn loss(fl'=
20-1.428°F 001 <=f=48GHz
14.4-0.238F 4.9 <=f<10.85GHz

12.05-51.1"0gf{f'10.5) 10.85 <=f<13.8 GHz
5 138 <=f<=20GHz

FProposed Response Response Status O
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Summary

Measurements of TP2/TP3 (HCB) and mated test fixtures provided.

«802.3bj mated test fixture specifications reviewed (D3.0).
vInsertion loss — meets maximum specification (better than minimum)
vCommon mode return loss — meets specification
* Return loss — marginal
*Common to differential mode conversion loss — marginal
*Common to differential mode return loss — marginal
"Integrated crosstalk noise (ICN) — meets specification

*Proposals to adjust specification limits for marginal parameters and MTF IL
minimum and TP2/TP3 reference PCB IL

*Proposal to specify TP2/TP3 (HCB) test fixture RL independent of (MCB)
» TP2/TP3 (HCB) performance critical to performing accurate
measurements of host ports. Specifying in mated state does not
accurately represent achievable performance of TP2/TP3 (HCB).
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802.3bj Test Fixtures

TP2/TP3 Test fixture (HCB)

Device under
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test fixture
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*PCB reference IL specified

Cable assembly test fixture (MCB)

Test
Interface
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Cable
assembly test
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connector
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802.3bj Test Fixtures

I-I |
L - — — 4

| I Test
I TP2 or TF'EI' interface
test fixture J -

|

|

Test Cable
Interface ﬂSSE‘IT'IIJI"_I,F
- | test fixture

— — —

I
I
I
I
by I

*Specified in mated state
=lnsertion loss
=Differential return loss
=Common mode return loss
=sCommon to differential mode conversion loss
=sCommon to differential mode return loss

»"Integrated crosstalk noise (ICN)
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TP2/TP3 (HCB) Test Fixture

EEEEE
ﬂﬂﬂﬂﬂ

2.92 mm SMA
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TP2/TP3 (HCB) 2x Cal Trace IL

TP2/TP3 HCB 2x cal trace —— IL-MTF-MAX
— IL-MTF--MIN
———SDD12-BRDA1-2xcal-8in
dB

——— SDD12-BRDA2-2xcal-8in
0 ) 10 15 20 25 SDD12-BRDA3-2xcal-8in
SDD12-BRDA5-2xcal-8in
——— SDD12-BRDA5-2xcal-8in
——— SDD21-BRDA1-2xcal-8in
—— SDD21-BRDA2-2xcal-8in
——SDD21-BRDA3-2xcal-8in
——— SDD12-BRD1-2xcal-8in
. ——— SDD12-BRD2-2xcal-8in
SDD12-BRD3-2xcal-8in
SDD12-BRD4-2xcal-8in
——— SDD21-BRD1-2xcal-8in
——— SDD21-BRD4-2xcal-8in
——— SDD21-BRD4-2xcal-8in
——SDD21-BRD4-2xcal-8in

o oo ~ N O

GHz

10
12
14
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QSFP28 MTF IL

Proposal: IL-MTF-MIN

MTF - Insertion Loss

802.3bj IL-MTF--MIN

IL-MTF-MAX

SDD12-MTF-A1l-RX2-2xcal-8in

GHz
O 5 10 15 20 25 SDD12-MTF-A1L-RX3-2xcal-8in

SDD12-MTF-Al-RX4-2xcal-8in

SDD12-MTF-A1-TXl1-2xcal-8in

SDD12-MTF-A1-TX2-2xcal-8in

SDD12-MTF-A1-TX3-2xcal-8in

SDD12-MTF-A1-TX4-2xcal-8in

SDD21-MTF-A1-RX2-2xcal-8in

SDD21-MTF-A1-RX3-2xcal-8in

SDD21-MTF-A1l-RX4-2xcal-8in

SDD21-MTF-A1-TX1-2xcal-8in

SDD21-MTF-A1-TX2-2xcal-8in

SDD21-MTF-A1-TX3-2xcal-8in

SDD21-MTF-A1-TX4-2xcal-8in

Proposal: IL(f)>/= ILMTFmin=0.0656*sqrt(f)+0.164*f 0.01 </=f </=25 GHz
9
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MTF Insertion LOSS

92.11.1.2 Test fixture insertion loss

ILifYEIL, rpma ) = 0.12+0475./F+0221F 001=F=14 J (dB) (92-43)
L —4.25+0.66F 14 < £ =25
IL(f) 2 Il irpmint S} = 0.08 JF+02F 0012 F<25 (dB) (9244}
where
ki 15 the frequency 1n GHz
IT(f) 15 the mated test fixture insertion loss at frequency f

Change (92-44) to:
IL(f)>/= ILMTFmin=0.0656*sqrt(f)+0.164*f 0.01 </=f </=25 GHz
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TP2/TP3 test fixture reference insertion loss proposal

92.11.1.2 Test fixture insertion loss

The test fixture pnnted circuit board mmsertion loss values determmed using Equation (92—321) shall be used
as the reference test fixture mserfion loss. The effects of differences between the msertion loss of an actual
test fixture and the reference mserhion loss are to be accounted for in the measurements.

IL,J,-Jq;[J"I = —0.002+0.192./Ff+0092 Ff (dB) (52-41)
for 0.01 = f= 25 GH=z
where

K 15 the frequency 1n GH=

H-.-_'.Ih-_.‘m 15 the reference test fixture FCB msertion loss at frequency f

Change TP2/TP3 test fixture PCB reference insertion loss
o|Ltfref (f) = — 0.00144 + 0.13824sqrt(f) + 0.06624f
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TP2/TP3 test fixture reference insertion loss proposal

TP2-TP3-HCB-Test fixture PCB Ref-IL

GHz
0 5 10 15 20 25

0 ‘ | | |

0.5 -
—— TP2-TP3-HCB-Test Fixture
1 PCBRef-IL
1.5
M
- 2
—— Proposal -TP2-TP3-HCB-

2.5 Test Fixture PCBRef-IL
3 _

3.5
4
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TP2/TP3 (HCB) test fixture reference IL proposal

e N FOP O SEd-2XTP2-TP3-HCB-PCBRef-IL

TP2/TP3 HCB 2x cal trace

SDD12-BRDA-2xcal-8in

GHz
0 5 10 15 20 25

SDD12-BRDA2-2xcal-8in

SDD12-BRDA3-2xcal-8in

SDD12-BRDAB5-2xcal-8in

SDD12-BRDAS5-2xcal-8in

SDD21-BRDAI-2xcal-8in

SDD21-BRDA2-2xcal-8in

SDD21-BRDA3-2xcal-8in

dB

SDD12-BRD1-2xcal-8in

SDD12-BRD2-2xcal-8in

SDD12-BRD3-2xcal-8in

SDD12-BRD4-2xcal-8in

SDD21-BRD1-2xcal-8in
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TP2/TP3 (HCB) test fixture reference IL proposal

TP2/TP3 (HCB) PCB Reference IL
GHz —802.3bj IL-MTF--
0 5 10 15 20 25 MIN

Proposal: IL-MTF-

- —— MTF-PCB
proposal

dB
© 0 N O U~ WN L O
!

- 802.3bj MTF-PCB
reference IL

14
P 802.3Db) D3.0 SponSOr ballot COMmImEnT - s—



2xX Cal Trace RL

TP2/TP3 HCB 2x cal trace

— SDD11-BRD1-2xcal-8in
i — SDD11-BRD2-2xcal-8in

i SDD11-BRD3-2xcal-8in
“HI SDD11-BRD4-2xcal-8in
— SDD22-BRD1-2xcal-8in
— SDD22-BRD4-2xcal-8in
—— SDD22-BRD4-2xcal-8in

1
|

il

I| | l || —— SDD22-BRD4-2xcal-8in

14
\|

— MTF-RL
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Review of MTF return loss
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R DS M R

Insertlon Loss— Mated Compliance Boa[rd
Comparison to Measured Data

o

Reference Values

» Minimum

« 5.0dB @ 12.89GHz
- 5.4dB @ 14.0 GHz
¥ Maximum

+ 6.4dB @ 12.89GHz
« 6.8dB @ 14.0GHz

Legend

SMT (top side)
—— SMT (bottom side)
—— Stacked Upper
—— Stacked Lower

Insertion Loss (dB)

a 2 a 5 8 10 12 1a 16 18 20 22 K 26

Frequency (GHz)
Minimum -0.116 + 0.524+vf + 0.212f + 0.00372
Maximum 0.393 + 1.024Vf + 0.100f + 0.006F2 (f < 14GHz)

-9.412 + 1.024Vf + 0.800f + 0.0062 (14 < f < 21GHz)

. molex
ZQSFP+ smt

Al e T

"

............

Return Loss Mated Comphame [Boards
Comparison to Measured Data

‘ Reference Values
20dB @ DC

15dB @ 3.5GHz

12dB @ 7.0GHz

3dB @ 21.0GHz

Legend

SMT (top side)
—— SMT (bottom side)
—— Stacked Upper
—— Stacked Lower

Return Loss (dB)
u b

2 a 6 8 10 12 14 16 18 20 1z il L

Frequency (GHz)
Maximum 20 - 1.429f (f £ 3.5GHz)
16 - 0.286fF (3.5GHz < f = 14.0GHz)

12 - 51.1-log(f/14) (14.0GHz < f < 21.0GHz)

molex

TE

S molex =
+3 BT
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TP2/TP3 (HCB) IL

---------------------------------------------

_t;-;i;-";l;‘:l.d+-.A_f_-_ﬁ;l;l IIII

1]
N+ (2X BOWTIE) - (2L THRU)*0.5
e " 12.74 dB at 7.03 GHz |

gs
e e e e e e e e -5dB @
25 I 75 ' ' 12.5 GHz
4 2011/10/26 m OI ex

Mike Rost - fdr_gsfp_hcb_mcb loss 20111026.pdf
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Cable assembly TF (I\/ICB) IL

1 (2X THRU)*0.5
10.57 dB at 7.03 GHz

st molex
Mike Rost - fdr_gsfp_hcb_mcb _loss 20111026.pdf 6
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MTF RL

802.3bj MTF- RL

SDD11- Mated MCB- HCB- Tx1

SDD11- Mated MCB- HCB- Tx2

SDD11- Mated MCB- HCB- Tx3

SDD11- Mated MCB- HCB- Tx4

SDD11- Mated MCB- HCB- Rx1

SDD11- Mated MCB- HCB- Rx2

50

SDD11- Mated MCB- HCB- Rx3
60 -

SDD22- Mated MCB- HCB- Rx4
70

Source: measurements fdr_gsfp_hcb_mcb _loss 20111026 20
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QSFP28 MTF RL (HCB-A)

MTF RL Proposal - SDD11

SDD11- MTF-Al-RX1

GHz

SDD11- MTF- Al-RX2

| | | |
0 SDD11- MTF- A1-RX3

N A A y
10 - e hﬁ',f T"/ﬁ}'*“\}‘?""‘wiﬁlg.f; ‘% *.ué‘\v{%? SDD11- MTF- Al- RX4
e f F?Y lﬁﬂ'ﬁ‘ I | WV, { ; IR A
20 A /AW B |‘/ U il W Y ’ W SDD11- MTF- AL TX1
WY T |
30 4 U f m ! ‘ SDD11- MTF-AL TX2
m || | ,
© | ‘ SDD11- MTF-Al- TX3
40 l | | ,
i SDD11- MTF-Al- TX4
50 -
D3.0 MTF-RL
60 -
Proposal Return Loss
70
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QSFP28 MTF RL (HCB-A)

MTF RL Proposal - SDD22

SDD22-MTF- Al-RX2

GHz

SDD22-MTF- Al-RX3

SDD22-MTF- Al- RX4

SDD22-MTF-Al-TX1

SDD22-MTF-Al-TX2

SDD22-MTF-Al-TX3

SDD22- MTF-Al-TX4

D3.0 MTF-RL

Proposal Return Loss
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QSFP28 MTF RL (HCB-B)

MTF RL Proposal - SDD11

SDD11-MTF-TX1 Bl

GHz
0 5 10 15 20 25

SDD1I-MTF-TX2_B1

0
SDD11- MTF-TX3_B1
10 SDD11- MTF-TX4_B1
20 e SDD11- MTF-RX1 B1
4 SDD11- MTF-RX2_B1
30 14
28] s
© SDD11- MTF-RX3_B1
40 !
SDD11- MTF-RX4_B1
o0
’ D3.0 MTF-RL
60 N Proposal Return Loss
70
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QSFP28 MTF RL (HCB-B)

MTF RL Proposal - SDD22

SDD22-MTF-TX2_B1

GHz
0 5 10 15 20 25

SDD22-MTF-TX3_B1

SDD22-MTF-TX4_B1

SDD22-MTF-RX1 Bl

SDD22-MTF-RX2_B1

SDD22-MTF-RX3_B1

D3.0 MTF-RL

Proposal Return Loss
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TP2/TP3 Cal Trace RL

TP2/TP3 HCB RL 1x and 2x cal trace
GHZ Tx-Rx-RL
0 S 10 15 20 25 30 Proposal MTF Return
0 | | | | | LOSS
" — MTF-RL
10 ;-/—/ : ____ SDD11-BRDA1-2xcal-8in
20 - — SDD11-BRDA2-2xcal-8in
SDD11-BRDA3-2xcal-8in
30 - Hft H .
‘ ' / | ‘ , | ' SDD11-BRDA5-2xcal-8in
2 40 HHH || I ' —_ SDD11-BRDA5-2xcal-8in
50 M- / — SDD22-BRDA1-2xcal-
8in
— SDD22-BRDA2-2xcal-
60 - 8in
— SDD22-BRDA3-2xcal-
8in
70 - ———SDD11-BRDA1-2xcal-8in
80 /

/

*Pessimistic - RLcorrected = RL+2xcal measurement 25
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TP2/TP3 RL

 Specify TP2/TP3 RL reference using equation
below. The MTF RL Is specified as proposed
slide 21.

[ 207  o001<f<4| (dB)

Refurn_loss(f) =+
| 18-05f 4<f<2s |

where
f is the frequency 1n GHz
Return loss(f) 1s the return loss at frequency f

Add TP2/TP3 RL specification to
92.11.1 TP2 or TP3 Test fixture

26
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MTF RL Proposal

SDD11-MTF-TX1 Bl

MTF RL Proposal

SDD11-MTF-TX2_B1

GHz
0 5 10 15 20 25 SDD11- MTF-TX3_B1

SDD1I- MTF-TX4_B1

SDD11-MTF-RX1 B1

SDD11- MTF-RX2_B1

SDD11- MTF-RX3_B1

SDD11- MTF-RX4_B1

50 - Return loss(f)>/=

20-1.429*  0.01 </=f < 4.9 GHz

14.4-0.286% 4.9 </=f < 10.85 GHz SDD22- MTF-TX2_B1
60 T~ 12.05-51.1*LOG(f/10.5) 10.85 </=f < 13.8 GHz

5 13.8 </=f </= 25 GHz
70 | SDD22- MTF-TX3_B1

~APAA AT T\ A A
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QSFP28 MTF CMRL

MTF - Common

GHz

0 10 20 30
O | |

Mode RL

SCC1I-MTF-TX1 Bl
SCC1I- MTF-TX2_B1
SCC1-MTF-TX3_B1

40

SCC1-MTF-TX4_B1

10 ‘yv A vlh;t;'_;;;f }L u fid, f'r || {

YT

dB

40 -
50 -
60 -
70

SCC1-MTF-RX1 Bl
SCC1-MTF-RX2_B1
SCC1-MTF-RX3_B1
SCC1-MTF-RX4_B1
SCC22-MTF-TX1 Bl
— SCC22-MTF-TX2_B1
SCC22-MTF-TX3_B1
SCC22-MTF-TX4_B1
SCC22-MTF-RX1 Bl
SCC22-MTF-RX2_B1
SCC22-MTF-RX3_B1
SCC22-MTF-RX4_B1
MTF-CM-RL
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QSFP28 MTF CM-DM-CL

Proposal: MTF- CMCL
802.3bjMTF- CMCL
SDC12-MTF-TX2_B1
SDC12-MTF-TX3_B1
SDC12-MTF-TX4_B1

SDC12- MTF-RX1 B1
SDC12-MTF-RX2_B1
SDC12-MTF-RX3_B1
SDC21-MTF-TX2_B1
SDC21-MTF-TX3_B1
SDC21-MTF-TX4_B1
SDC21-MTF-RX1 B1
SDC21-MTF-RX2_B1
SDC21-MTF-RX3 _B1
SDC21-MTF-RX4_B1

SDC12- MTF- Al- RX1- 2xcal- 8in
SDC12- MTF- Al- RX2-2xcal- 8in
SDC12- MTF- Al- RX3-2xcal- 8in
SDC12- MTF- Al- RX4-2xcal- 8in
SDC12- MTF- Al- TX1- 2xcal- 8in
SDC12- MTF- Al- TX2-2xcal- 8in
SDC12- MTF- Al- TX3- 2xcal- 8in
SDC12- MTF- Al- TX4- 2xcal- 8in
SDC21- MTF- Al- RX1- 2xcal- 8in
SDC21- MTF- Al- RX2-2xcal- 8in

MTF - common to differential conversion loss

GHz

dB

Conversion_loss(f)>/=

80 30-1.6*f 0.01</=f<14 GHz SDC21- MTF- Al- RX3- 2xcal- 8in
5 14 </=f< 25 GHz SDC21- MTF- Al- RX4- 2xcal- 8in

90 SDC21- MTF- Al TX1- 2xcal- 8in
SDC21- MTF- Al-TX2-2xcal- 8in

100 SDC21- MTF- Al- TX3- 2xcal- 8in

SDC21- MTF- Al- TX4- 2xcal- 8in
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QSFP28 MTF CM-DM-RL

MTF Common to Differential RL
GHz

O | | | |

25

10
20
30
40
50
60
70

dB

|
80 Return loss(f)>/=
27-1.2*f 0.01</=f<17 GHz
90 6.6 17 </=f < 25 GHz
100

Proposal MTF-CM-DM-RL
MTF-CM-DM-RL
SDC11-MTF-TX2_B1
SDC11-MTF-TX1 B1
SDC11-MTF-TX3_B1
SDC11-MTF-TX4_B1
SDC11-MTF-RX1 B1
SDC1I-MTF-RX2_B1
SDC1I-MTF-RX3_B1
SDC1I-MTF-RX4_B1
SDC22-MTF-TX1 B1
SDC22-MTF-TX2_B1
SDC22-MTF-TX3_B1
SDC22-MTF-TX4_B1
SDC22-MTF-RX1 B1
SDC22-MTF-RX2_B1
SDC22-MTF-RX3_B1
SDC22-MTF-RX4_B1
MTF-CM-DM-RL
SDC11-MTF-Al-RX1-2xcal-8in
SDC11-MTF-Al-RX2-2xcal-8in
SDC11-MTF-Al-RX3-2xcal-8in
SDC11-MTF-Al-RX4-2xcal-8in
SDC11-MTF-A1-TX1-2xcal-8in
SDC11-MTF-A1-TX2-2xcal-8in
SDC11-MTF-A1-TX3-2xcal-8in
SDC11-MTF-A1l-TX4-2xcal-8in
SDC22-MTF-A1l-RX1-2xcal-8in
SDC22-MTF-A1l-RX2-2xcal-8in
SDC22-MTF-A1l-RX3-2xcal-8in
SDC22-MTF-A1l-RX4-2xcal-8in
SDC22-MTF-A1-TX1-2xcal-8in
SDC22-MTF-A1-TX2-2xcal-8in
SDC22-MTF-A1-TX3-2xcal-8in
SDC22-MTF-A1-TX4-2xcal-8in
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QSFP28 MTF ICN

MTF - MDNEXT - MDFEXT - PSXT
0 5 10 15 20
0 —— MTF-NX-1
-10 - MTF-NX-2
-20 - MTF-NX-3
-30 - . —— MTF-NX-4
-40 —  MTF-FX1
-50 -  MTF-FX2
m o X3
80 - ’ ——PSNEXT
-90 PSFEXT
-100 PSXT
-110
-120
-130
GHz
Table 92—15—Mated test fixtures integrated crosstalk noise
MDNEXT ICN 1.1078 Parameter 100GBASE-CR4 Units
MDNEXT integrated crosstalk noise voltage less than 1.8 mV
MDFEXT ICN 4.1118 MDFEXT integrated crosstalk noise voltage less than 4.8 mV
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Summary

Measurements of TP2/TP3 (HCB) and mated test fixtures provided.

«802.3b] mated test fixture specifications reviewed (D3.0).
vInsertion loss — meets maximum specification (better than minimum)
vCommon mode return loss — meets specification
* Return loss — marginal
*Common to differential mode conversion loss — marginal
*Common to differential mode return loss — marginal
»"Integrated crosstalk noise (ICN) — meets specification

*Proposals to adjust specification limits for marginal parameters and MTF IL
minimum and TP2/TP3 reference PCB IL

*Proposal to specify TP2/TP3 (HCB) test fixture RL independent of (MCB)
» TP2/TP3 (HCB) performance critical to performing accurate
measurements of host ports. Specifying in mated state does not
accurately represent achievable performance of TP2/TP3 (HCB).
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