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WHERE WE BEGAN

From IEEE 802.3 Call for Interest, Consensus Building Presentation, July 2016

Vision
= egacy point-to-point & point-to-multipoint = New applications
= 4-20mA = RS-485 * Enabled through this
= HART modem = CAN proposed development
= RS-232 = FlexRay
= Proprietary/custom
Existing Future
\%
New
IEEE 802.3
Standard
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IEEE P802.3CG KEY CHARACTERISTICS

=2 types: Short reach and up to 1 km distance, on a single pair of wiring
Can survive fault conditions - even harsh automotive and industrial
Energy efficient: Low power as well as quiet and standby modes

= Can be compatible with Intrinsically Safe operation
= Supports optional line powering (PoDL and possible extensions)
= Standard expected in 2019

This is Not an Office Environment

Engineering General purpose area
| @ Hazardous area
Zone 2/Class1, Div. 2

Trunk up to 1000m @
@ Hazardous area
I Zone 1/Class1, Div. 1/2
Field Switch A Spur up to 200m
m i ¥ @ Hazardous area @
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OBJECTIVES IN BRIEF (RESTATED)

®"Major objectives are paraphrased and summarized below:

2 PHYs and link segments:

= An “up to 15m” PHY and a link segment. The PHY could do multipoint, but a
link segment is, by definition, a point-to-point media connection (at 10”-10
BER)

= An “up to 1km” PHY and a link segment for point-to-point operation at (107-9
BER)

Must support operation in industrial and automotive environments

One or more optional powering techniques, associated with the
PHYs and suitable for industrial and automotive environments

11/2/2017 G. Zimmerman - CME Consulting, Inc. 4



APPROVED TIMELINE

7 _
IEEE P802.3cg 10 Mbps Single-Pair "Adopted in May 2017

) ) . . .
Ethernet Proposed Timeline (Adopted 5/17) Fairly aggressive
v January 2017 - First Task Force meeting .So fa r’ mOStIy on traCk
* July 2017 — Objectives Finalized, Draft 0.1 (skeleton), all baselines presented :
September 2017 — Baselines selected, draft 0.9 for Task Force Review u S h (0] rt FreacC h b ase I ine
November 2017 -Last features selected - Task Force Review D1.0 A sk
— Nov:D1.0, Jan:D1.1, possible Feb 2018 extra off-cycle interim, D1.2 needs more defl n Itlon
March 2018 — Complete Task Force Review(D1.2/1.3) F = -
May 2018 — Draft 2.0, enter working group ballot (2 recircs: July:D2.1, Sept:D2.2) = FI rSt B I G m I I eSto n e IS
Nov 2018 — D3.0 — enter Sponsor ballot (2 recircs Jan'19:D3.1, Mar'19:D3.2) Wo rkin g G roup b a 1 ot

* June 2019 Standards Board approval

(May)

+ [NOTE: only 1 meeting cycle slack spread between WG ballot and Sponsor Ballot] - “LaSt featu res” and “Dl-o”
are a fairly soft
milestones, for guidance
of the group

Version 2.6 IEEE P802.3cg 10Mbps Single Pair Ethernet Task Force — May 2017 Interim, New Orleans, LA USA
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VARIED USE CASES ALREADY IN .3CG

= Short:
In-cabinet, chassis
Vehicles
Multipoint topologies

" Medium:
Industrial pods (5-40m) _
Building control networks (50-100m)
Process control “spurs” (200m)

= Long:
Process control trunks (1km)
Building automation trunks (500m)
Elevator shafts

Switch

= Gauge likely based on power needs

Field
Device

11/2/2017

Networking for

Building Automation and Control

Ethernet Network

NETWORK ENGINE &

Ethernet

Power

Ex & Trunk

Field Switch

Field
Device

Field
Device

Field
Device

Field
Device
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Field Switch

=

APPLICATION DATA SERVER

FIELD BUS
Eﬂu CONTROLLER
1)
1
o SENSOR BUS
Network
Sensor

safe area

hazardous area

[ ]

Field Switch
Field Field Field Field
Device Device Device Device
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WITH SUCCESS COMES MORE SUCCESS...

®Every time | turn
around, someone
has a new use....
Elevators
COPS?, Alarms?

®"Managed power and
data benefits safety

11/2/2017

Direct connection to the SLC

FAAST can connect directly to the signaling line
circuit (SLC) of many major Fire Alarm Control
Panels, using the same two wires as other
detection devices. Contact your panel
manufacturer for more information.

Fire Panel FAAST

I P

D TCPAP Modbus

E-mail/Web BMS

Mobile Device (Building Management System)

G. Zimmerman - CME Consulting, Inc.

10-1000 m

Typical network topology in an elevator (1 side)

Machine room

|

ly L2

1 |

Hoistway ‘

[ )

3-6 m

| 2-8 m (both dimensions)

Car

Group of 8 elevators
e [ |

Legie-rlld
Multidrop TP segment with PoDL
Point-to-point TP segment w/o PoDL
Node with multidrop PHY
Node with multidrop point-to-point PHY

Traveling cable (constant mechanical wear)



DISCUSSION OF NEW USE CASES

®"|ncluding PCB “pairs”
The electrons don’t care about twisting the wires...
" nterest from Network Equipment and Computer OEMs has created
the potential for large volume short-reach interconnects
Should be useful in industrial applications too
Needs are consistent with short-reach PHY
Should be manageable without significant delay, and little new work
= BUT: Requires a change in PAR scope, additional PAR “need” text,
and updating the “Criteria for Standards Development”
Requires a nhew CFl and Call for Interest
Could be a new project, but that would cause more interference with 802.3cg
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EXAMPLE: ETHERNET SWITCHES

DC- Temp Optical Modules (up
AC PS FANSs DCs Monitors 48 ports)
= Half-Duplex
. u =
= Number of different I/O types Duplex
: for hot Full-Duplex
reduced by using swap Ethernet for hot
swap

= CPU I/O limitation for 12C/MDO

removed Switch | PCle

Silicon 1G/10G
CPU Management Switch with NEW PHY
. . RGMII
= Point-Point Ethernet for BW and Ethemet ————— o+
r Hot-pluggable interfaces ianagement Fer
o plugg 12 ports of single
SP| pair Full-Duplex
= Ethernet Driver e ~themetior 51
Console Port PHY
Up to 12 Quad PHYs
16
Nov 2017 IEEE 802.3 10MbE Backplane Call for Interest



STATUS IN 802.3CG: CL 146, 10BASE-TI1L

LONG REACH PT-TO-PT PHY

=Draft 0.3 has the basics in place (in 802.3cg private area)
Link segment transmission parameters, PCS line coding, PMA
modulation & signaling in place as of September meeting (D0.3)

= Details still have a ways to go, for example
Several TBDs in PMA electrical parameters
Management registers (clause 45)

Link segment:
= Interference parameters - need checking
= Low frequency cutoff needs checking, feedback from cabling groups

Working to validate performance issues in noise
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STATUS IN 802.3CG: SHORT REACH &

MULTIDROP
= Short reach link segment in
place + Adopt the equations on slide 18 of
= Modulation scheme of DME http:/fwww.ieee802.0rg/3/cg/public/Sept2017/DiBiaso_Bergner 01c
has been assumed, but not 0917 pdf as a baseline for the 10SPE short reach link segment.
formally adopted L<  1+1.6(F1)9dB =0.3.... 10MHz
= Short reach focus has been 26+2.3(f-10)/23 dB =10 .... 33MHz
multidrop - now adopted 19+23(133)33B 133 ... 40MHz
Short reach PHY should be RL> 14 dB =03 10MHz

defined in November

= Short reach needs to adopt 14-10°"LOG10(f110)dB  f=10.. 40MHz
PCS/PMA & same detailed MC> 308 f=0.3...20MHz
issues as long reach 30-20'LOG10(fl20)dB f=20...200MHz
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OPTIONAL MULTIDROP COLLISION REDUCTION

= Problem was fitting a time-
sensitive multidrop into In a nutshell
Ethernet’'s CSMA/CD MAC HINE :

* TSN implementation requires -OHEEN-0 : B: - OB &
e

undesired pre-engineering \ Y
| Prop.osa| for a sub|ayer modlfylng MIN BUS cycle  MIN Time Slot MAXTiJ\rneSIot
carrier detect:

= Define an optional collision
reduction method based on
Beruto_3cg_01a_0917.pdf to MAX BUS cycle 2 MAX latency

= = *  PHYs are statically assigned unique 1Ds [0..N]
prOVIde PHY'I.eveI mU|t|-d rOp o PHY with ID = 0 s the master
pe rfo rm a n ce | m p roveme nt. —  Sends BEACON to signal the start of a BUS cycle and let slaves synchronize their transmission processes - BEACON
*  ABUS cyde consists of N+1 variable size time slots plus the initial BEACON
| P ro p os a I o n Iy a I I ows a n o d e to - PHYs are allowgd to rr'unsmh only d}lring ',he,"Te slutrwhirh n“umby matches their own ID N . IDLE
. . —  Time Slofs end if nothing is transmitted within “MIN Time Slot™ period or at the end of any transmission
sta rt t ra n s m Iss I o n o n a —  PHYs are allowed to pad their own time slots with IDLE to compensate for any MAC latency (e.g. IFG) -
= = . In numbers DATA
p resc rl b e d t I m e S I Ot —  BEACON time == MIN Time Slot == ~20 bT (hit-times)=> ~1.6Ls assuming 4h/5h + DME encoding
- —  MAXlatency == BEACON time + PHYs LATENCY +MAX BUS Cycle (all PHYs transmit one packet of MAX size, e.g.
= Useful on short link segments where 1542 Bytes incuding IFG) =>~12.500 BT * (N-1) = ~ Ims per PHY ussuming 4b,5h -+ DME SILENCE
] = . Round-robin scheduling guarantees fairness
collision delay is very small o

IEEEB02.3cyg
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STATUS: POWERING

= Powering is the red-haired stepchild
Most powering experts are in 802.3bt right now

=" Adopted additional classes of power
se, min i, max loo d m
Can be added to PoDL (802.3bu, Cl 114) s | || o |
Could be provisioned otherwise new 1 20 102 59 1.4
new 2 20 .155 39 2.2
“ ) _ ” new 3 50 .255 59 8.9
= Adopted “optional powering annex hew 4 ol 388 39 136

Right now, just cabling resistances and description of topologies
= Will need structure

= Likely not relevant for Intrinsically safe systems, which will need to
specify power out of scope of IEEE Std 802.3

11/2/2017 G. Zimmerman - CME Consulting, Inc. 13



AUTONEGOTIATION: WORK TO DO

= Existing BASE-T
autonegotiation (cl 28) is
incompatible

= Existing BASE-T1
autonegotiation (Cl 98) is
delay and loss limited to
shorter reach

= Both engineered and multi-
speed uses are envisioned

So, Autoneg is envisioned

® Modifications are needed to
get to long reach

11/2/2017

Potential Issues for 10M SPE

» Half Duplex Timers designed for up to ~200 meters
» 16 2/3 MHz symbol rate - 33 1/3 MHz clock

= May be out of band for 10M SPE

» Insertion loss of 1000 meters
= will degrade DME detector performance

IEEE 802.3cg 10 Mbps Single Pair Ethernet Task Force - Jar

G. Zimmerman - CME Consulting, Inc.

Use cases

* Industrial PHY
— 10M, future migration to 100M+
* Long reach
» Automotive PHY
— Automotive use
*« TBD

— Industrial use

* 10M, future migration to 100M and 1G
— Short reach

Forward or backward compatibility or both?

IEEE P802.3cg 10 Mb/s Single Twisted Pair Ethernet Task Force — Jan. 2017 Interim Meeting, Huntington Beach, CA USA
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