IEEE P802.3bp (1000BASE-T1) PHY Task Force
Channel Definitions Ad Hoc Report

Kanata, CA
Sept 2014

Ad hoc — co-chairs

Chris DiMinico —

MC Communications/Panduit
Mehmet Tazebay —
Broadcom

P IEEE 802,3bp (]_OOOBASE-T]_) Task Force — Sept 2014 —



Channel Definitions Ad Hoc

Ad Hoc charted to develop channel definitions
Initial meeting IEEE Interim May 2012
Communications via RTPGE reflector

*Follow-on meetings and conference calls to develop
econsensus on baseline Link Segment specifications

cAugust 7, August 28

Approved baseline text in IEEE P802.3bp ™/D0.5,
4 Sept 2014
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Action 1tems

*Test fixture specifications
»Straw proposal: 802.3bp test points-3-6-14.pdf

Link segment balance test procedures (Annex)
*Revisions to IEEE P802.3bp™/D0.5 — from ad hoc reviews

*Alien crosstalk topologies and test procedures (Annex)
*Revisions to IEEE P802.3bp™/D0.5 — from ad hoc reviews
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Meeting Plan

*Next webex meeting Nov 2"9 - 8 AM PST
*Meet every two weeks
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Ad hoc review material

P |[EEE 802,3bp (1000BASE-T1) Task Force — Sept 2014 —



Annex: 97A 9/B

Revisions to IEEE P802.3bp™/D0.5 — from ad hoc reviews
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Annex 97B Alien Crosstalk Test Procedure

Configuration for Alien Crosstalk measurements Configuration for Alien Crosstalk measurements

TOP VIEW Balanced test fixtures for

4-port measurements

TOP VIEW DM/CM JIGs FOR DM and CM
MEASUREMENTS (4-port)

j—>200mm—3»|

FOAM, e, 1.4 FOAM, g, <1.4
VNA I
Sddxy r VNA r
Scexy Alien crosstalk test configuration Figures 1-4
Sdooy ] Alien crosstalk test configuration Figures 1-4 I

VNA common-mode impedance is set

, VNA common-mode impedance is set
to . 400ud gty Heretia oot é to 20001 on both differential ports
S
S
]
Q LARGE METAL GROUND PLANE LARGE METAL GROUND PLANE
METAL BRACKETS CONNECT METAL BRACKETS CONNECT
GND PLANE AND TEST JIGS!! GND PLANE AND TEST FIXTURES
SIDE VIEW SIDE VIEW
H=10mm H=10mm
+10% +10%
VNA
VNA T —
FOAM, £, <1.4 5 1A FOAM, g 51.4
Notes; Notes:
1. Two DM/CM jigs are used for all 4-pert differential mode and commeon mode measurements. 1. Two test fixtures for all 4-port measurements
2. Brackets provide reference “OV” for CM at the ends of DUT and WNA cables. 2. Brackets provide reference "0V” for CM at the ends of DUT and VNA cables.
3. The entire setup is on a large metal GND plane, which extends at least 200mm beyond the setup 3. The entire setup is on a large metal GND plane, which extends at least 30mm beyond the setup

Figure 97B—1 Revision Figure 97B-1
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Annex 97A Common mode conversion test methodology

Configuration for 4-port channel parameter measurements . .
Configuration for 4-port channel parameter measurements

TOP VIEW Balanced test fixtures for

4-port measurements

TOP VIEW DM/CM JIGs FOR DM and CM
MEASUREMENTS (d-port)

FOAM, g, 1.4 oI

«——>200mm—»
l«——>50mm—»

Link segment under test

VNA I Link segment under test, meandered if necessary.
Sddxy
Scexy
Sdexy

VNA

Pl ey nons impeqance et g VNA common-mode impedance is set g
to 20002 on both differential ports E to 2002 an both differential ports =
(=1 (=]
g ]
3 LARGE METAL GROUND PLANE i ESRGEMERAIRG R ORN DL AN
METAL BRACKETS CONNECT
METAL BRACKETS CONNECT
CHE PLANEANE. TE(SJT sl GND PLANE AND TEST FIXTURES
SIDE VIEW . SIDE VIEW
H=10 H=10mm
il +10%

+10% VNA

VNA }:‘IT
. — FOAM, g, 1.4
FOAM, g, 1.4
Notes:

Notes: 1. Two test fixtures for all 4-port measurements.
1. Two DM/CM jigs are used for all 4-port differential mode and common mode measurements 2. Brackets provide reference “0v” for CM at the ends of DUT and VNA cables.

2. Brackets provide reference “OV” for CM at the ends of DUT and WNA cables. 3. The entire setup is on a large metal GND plane, which extends at least 50mm beyond the setup.
3. The entire setup is on a large metal GND plane, which extends at |east 200mm beyond the setup

Figure 97A—1—4-port test setup Revision Figure 97A—1—4-port test setup
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nnex 97A Common mode conversion test methodology

Configuration for optional 3-port balance/conversion measurements

Configuration for optional 3-port balance measurements

TOP VIEW Balanced and single-ended
test fixtures for
3-port measurements

TOP VIEW DM/CM JIGs FOR DM and CM
MEASUREMENTS (4-port)

FOAM, €, <1.4

| ——>50mm——

FOAM, €. £1.4 L

Link segment under test

e——>200mm—»|

VNA

Link segment under test, meandered if necessary.

VNA
Sdsxy

VNA common-mode impedance set to: . .
VNA common-mode impedance is set to: ;
- 20002 comman-mode an 2 _ E
differential port g - 2000 comlmon-mude on differential port 2
- 10042 on single-ended port* ] - 100Q on single-ended port* ¥ LARGE METAL GROUND PLANE
n
v ERGEME e HOB NG * The resistive network provides 10002 in series with the VNA set
* The resistive network provides 1000} in series with the VNA set impedance of 100£}, resulting in 200L) termination for comman mode. METAL BRACKETS CONNECT
impedance of 1000, resulting in 200€ termination for common mode. METAL BRACKETS CONNECT GND PLANE AND TEST FIXTURES
GND PLANE AND TEST JIGS!! SIDE VIEW
SIDE VIEW H=10mm
H=10mm +10%

+10% VNA
VNA ]:ﬁ T —
}:‘- T & — FOAM, g, <1.4
FOAM, g, £1.4
MNotes:

MNotes:

1. The 50 £ 0.1% resistors are RF-type SMD 0805 or smaller, e.g. Vishay FC series thin-film resistars 1. One balanced test fixture and one single-ended fixture are used for 3-port balance/conversion measurements,
2. Brackets provide reference “0v” for CM at the ends of DUT and VNA cables. 2. Brackets provide reference "0V for CM at the ends of DUT and VNA cables.

3. The entire setup is an a large metal GND plane, which extends at least 200mm beyond the setup. 3. The entire setup is an a large metal GND plane, which extends at least SOmm beyond the setup

Figure 97A—2—3-port common mode Revison: Figure 97A—2—3-port common
conversion loss measurement mode conversion loss measurement
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Annex 97A Common mode conversion test methodology

For measurement of the channel conversion at 10mm above the GND plane, the
channel/cable under test must be terminated in common-mode impedance of 200 ohm.
The common-mode termination impedance can be selected at the network analyzer

or provided as a resistive termination. For example, in a four-port setup the analyzer
settings can be used on both sides of the channel under test to configure both analyzer
differential ports with 100 ohm differential and 200 ohm common-mode impedance.

In a three-port setup, the analyzer setting can be used to provide the 200 ohm
common-mode impedance on the differential port, same as in the four-port setup,

and the single-ended port impedance can be adjusted to 100 ohm to result in 200 ohm
when combined with the resistive power dividing network.
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‘Annex 97A Common mode conversion test methodology

Single-ended test fixture for 3-port balance/conversion measurement

5002, 0.1%

Coaxial ks

connector (i bl

for VNA connector
5002, 0.1%

Add Figure and Equation to illustrate 66dB limit
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Purpose

«Cabling parameters to s-parameters naming
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Signal impairments naming an s-parameters

«Signaling impairments naming and s-parameter designations derived from the four port network
illustrated in Figure 1.

< . I ] %
:_ W 802.3bp link segment i > }
1 — P 08
| 'l & Pathway | v Jome .m { |
' Port 1 el ek = g —J” i Port 2 |
| 2 : 2 B[ Ll |
1 i ] ] C
| : : : r% SOH) |
| MNear End | I ' Fae End = |
L__________I\LI._:_____I_____:_H:..' __________ -
"'!U?L —"I‘a | E | E "'rL - usz%
i . M " " : - i |natin 'Lu.\.
Port 3 : : . —— Port 4
BT p— H——) P [
__4“_*:..1_ F Pathway 2 " —-:5'-[—:'-
: 14
ri.‘“l'll -n';‘\lh_l,_:l

Figure 1 Four port network
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Port mapping-signal impairments to s-parameters

802.3bp link segment

|
|
|
1 Port 1 Port 2 Port 3 Port 4
: cc| Sccll RLcc11 Scc12 ILcc12 |, Sce1d | NEXTec13 | Scc14 | FEXTec14
: ; cd| Scdi1 TCLcd11 Scd12 | TCTLcd12 ' Scd13 | NEXTcd13 | Scd14 | FEXTcd14
: & |dc| sde11 LCLdc11 Sdc12 | LCTLde12 | Sdc13 | NEXTdc13 | Sdc14 | FEXTdc14
I dd| Sdd11 RLdd11 Sdd12 ILdd12 : Sdd13 | NEXTdd13 | Sdd14 | FEXTdd14
: cc| Scc21 ILcc21 Scc22 RLec22 |1 Scc23 | FEXTcc23 | Scc24 | NEXTec24
| ‘;‘ cd| Scd21 | TCTLed21 | Scd22 | TCLcd22 : Scd23 | FEXTcd23 | Scd24 | NEXTcd24
: & |dc| Sdc21 | LCTLdc21 | Sdc22 LCLdc22 |' Sdc23 | FEXTdc23 | Sdc24 | NEXTdc24
1 dd| Sdd21 ILdd21 Sdd22 RLdd22 |, Sdd23 | FEXTdd23 | Sdd24 | NEXTdd24
"7~ Tec[ Scea1 | NEXTee31 | Scc32 | NEXTec32 | Sce33 | RLce33 | Sce34 | ILec3d
™ led| Scd31 | NEXTed31 | Scd32 | NEXTed32 | Scd33 | TCLcd33 | Scd34 | TCTLcd34
E dc| Sdc3t NEXTdc31 | Sdc32 | NEXTdc32 | Sdc33 LCLdc33 Sdc34 LCTLdc34
dd| Sdd31 | NEXTdd31 | Sdd32 | NEXTdd32 | Sdd33 RLdd33 Sdd34 ILdd34
cc| Sccd41 | FEXTccd1 | Sccd2 | FEXTecd42 | Sccdl ILcc43 Sccdd RLcc44
E cd| Scd41 | FEXTcd41 | Scd42 | FEXTcd42 | Scd43 | TCTLcd43 | Scd44 | TCLcd44
& |dc| Sded41 | FEXTded1 | Sde42 | FEXTde42 | Sded3 | LCTLde4d | Sdedd LCLdc44
dd| Sdd41 | FEXTdd41 | Sdd42 | FEXTdd42 | Sdd43 ILdd43 Sdda4 RLdd44

Table 1 Port mapping — s-parameter naming to signal impairment naming
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Port mapping-signal impairments to s-parameters

Near  Far
End | i End
i g [\ cMsignal  Pari i DMsignal  Pairi
\-\."—-..' i * 1 Y

! e S i

: S

Screen if present

Screen if prasent

SCD11/SCD22 - Transverse conversion loss (TCL) SDC11/SDC22 — Longitudinal conversion loss (LCL)
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Port mapping-signal impairments to s-parameters

Screan if prasent

SCD12/SCD21 — SDC12/SDC21 —
Transverse conversion transmission loss (TCTL)  Longitudinal conversion transmission loss (LCTL)
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Link segment transmission parameters (UTP)

97.4.4.1.4 Differential to common mode conversion
The balance of the type A Link segment 15 characterized by the differential to common mode conversion

Each type A link segment shall meet the values determined vusing Equation (97-3) at all frequencies from
1 MHz to 600 MHz_

ComversionLoss(f) > { 50 107280 | g (97-3)
5 x Inf—72 80 <f=<600 |

where
f 15 the frequency in MHz; 1 =< 600
The function Conversionloss(f) represents the conversion insertion loss at frequency f

Editorial Note (o be remowved prior to publication): Equation [97-3) needs fo be converled info comversion hess.

«SCD12/SCD21 — Transverse conversion transmission loss (TCTL)
«SDC12/SDC21 — Longitudinal conversion transmission loss (LCTL)
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