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Imaging Webinar

January 13th 2026, 10:00 a.m.

* 60 minute webinar via MS Teams
« onsemi image sensor portfolio

« applications and products

Leave us your email address and get an invite
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Agenda

« Markets & Applications (Industrial & Automotive)

Value Propositions

e Tutorial

Multi drop Topology LAN
PLCA (Physical Layer Collision Detection) vs. CSMA/CD

* Mass Production: NCN26010 & NCN26000 (Industrial)
* New Products: NCV7410, NCV7311 & NCV26004
* New Treo 10BASE-T1S Product Roadmap

New Features (differentiators)
RCP (Remote Control Protocol)
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10BASE-T1S Advantage over Fieldbus

FieldBus:
2-wire Multidrop:

Al: Artificial D | Al: Artificial
Intelligence Factory 4 Intelligence Factory 4
Machine Learning Machine Learning

10BASE-T1S:
2-wire Multidrop:

Ethernet
~— Gbls

- All
Ethernet

1200kbps EthercAT™  mim L Lo 10BASEILS

2mbps #viodbus i 20kbps m
S RS232
| (B8] dGeag Wﬁ 10mbps

. =Sy 100kbps [4s
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Automotive IVN

Different Types of ECU
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Autonomous Driving Syslem
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—
E—— 4 s
Autnmallnn ist Automation Automation Automation
EBCM - Electronic Brake control module nal ArCh |tect re
PCM-P trai trol module. 0 . .
owerrain contro moddie Reimagine In Vehicle Networking

VCM = Vehicle control module 1 OB A S El_l S
BCM - Body control module m

Complex Functions

1 H H H _ » Driver Event Data Active
Various Automotive Electronic Control Unit (ECU) simple Funcions. MEMVon  erer e
. i Monitaring Auto-Dimming  Suppression Environment Systerm
Head Unit Instrument cluster Driver seat control Body ECU ‘Windshield
Wiper Control

Head-Up Mirror Controls
Engine ECU Display Accident Battery
‘ Recorder '"t;"o' Voice/Data - Management
" . Lighting ummunlcahuns
Airbag Engine Instrument
‘ - C@n FD Deployment  Control  Parental Cluster CO"“-'“'O”
‘ s | | Electrunlc.
T

Controls
Keyless entry ECY aanl Adaptive Front \\ Il Callection
Lighting ——
T =

- ‘ R DlgltaITurn Signals
Adaptive Crmse -
Control

RayTM Automatic —_ b * :

Braking /

Electric

— Navigation
System

T Security System
\‘\. Active Exhaust

Maoise Suppression

Restraint control ECU

' TPMS ECU

Data link ) [ ‘ \
Power Steering Antilock Active Suspension
QBOI - Elactrani
S Electronic Throttle dle Transmission S;bri‘l’.r::f Braking Hill-Hold
3 A3~ 4 | Control

R ’ L Contral Stop/Start Active  Remote control Control

. + A ’ Electronic I Seat Position i
vibration Keyless Parki Regenerative

. . s LOGAL INTERCONNECT NETWORK Yalve - arking
, Parking aid module Telematics box . T control  EntrgJ | Control Systern Tire Braking
(/ Rear View Cylinder Blindspat Departure Active Fressure
: Camera De-activation Detection Warning Yaw Maonitoring
Driver door control Side obstacle detection ECU Cantrol
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A New Era for In Vehicle Networking (IVN)

Replace CAN with 10BASE-T1S

Reduce Cost & Weight |_E
10BASE-T1S runs 2x to 3x 10BASE-T1S eliminates
faster than CAN Gateways reducing cost & [ |
Same two wires UTP/SPE [ - weight.
f“

ECU’s

All-Ethernet
10BASE-T1S streamlines
over the air updates for
Software Defined Vehicle
trend (Cloud to Edge)

Faster Data Rates

2.5/5/10G BASE-T1 10BASE-T1S >1Gbps SERDES

Pr;zc:::lng @E} Automotive Ethernet Backbone: Replaces CAN: m CameralLidar:
' ~ P2P Multi-drop P2P
== B S -

ECU: Electronic Control Unit
A Gateway is required to translate Ethernet protocol to CAN protocol.
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Robotics: Replace CAN w/ 10BASE-T1S
AMR: Autonomous Mobile Robots
< T ‘ “ S

Faster Data Rates
10BASE-T1S runs 2x to 3x faster than CAN
On the same two wires
SPE Single Pair Ethernet

"
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|EEE8023CQ Summary (approved Q4 2019)

IEEE802.3cg (10Mb/s SPE Ethernet Networking)

10BASE-T1L

Long Reach: 1k meters (min)

Switc!

Point to Point (P2P)

Full duplex

PoDL (Power over Data Lines)

Targeting Industrial, Automotive, Smart Building
SPE: Single Pair Ethernet

10BASE-T1S

1

OBASET1S
huasinug

A\ 4

Multi-drop: 8 nodes (min)

Collision Avoidance

Half Duplex

onsemi

\ Focus

hort Reach: 25 meters (min)

PLCA:
Physical Layer Collision
Avoidance

CSMA-CD:

Carrier Sense Multiple
Access/Collision Detectio

Some customers have successfully deployed “engineered PoDL” with 10BASE-T1S multidrop topologies.

\

Short Reach: 1

\

Point to P

y

5 meters (min)

y

oint (P2P)

A

y

Full Duplex

onsemi
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Ethernet Typologies

Traditional Ethernet:

Shortest Ethernet Frame: 64 Bytes
Longest Ethernet Frame: 1,518 Bytes

10Base-T1S:
Standard IEEE 802.3 MAC/PHY Interfaces ) 25 meters
RX Full Duplex X minimum
MAC PHY 3 > OO PHY MAC
X RX

100m max cable length

Point to Point (P2P)

[ Node ] [ Node ] [ Node ] [ Node ] [ Node J Node Node ]

Node Node Node Node Node Node Node Node
5 7
100m max

cable length

Intelligent Switch
16 PHY’s (8 Ports)

LAN Switch Prevents Collisions

Fair 3

MPE: | i —
Multi Pair Ethernet AR 4 differential
2pair/4pair NNy __ Pair Cable
12345878 (8 wires)
Data Rates: Example
10/100/1000Mbps & Faster Tosta

Multi-drop Typology Half Duplex using
Single Pair Ethernet (SPE) Cable

(twisted/unshielded)

~

Advantages:

Fewer PHY’s

Cable Savings:

+ Type (SPE vs MPE)
* Less Cabling vs P2P
 Less Cost

+ Less Weight

Christmas Tree Lights Analogy

PLCA: Physical Layer Collision Avoidance

onsemi
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CSMA/CD - how does it work?

receivis

Collision

CSMA/CD: Carrier Sense Multiple Access/Collision Detection
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Collision Avoidance: 10BASE-T1S & PLCA Cycle e e e e
— MINPLCCycle ) T(%Tbiit";?r

i A i\\ | |BEACON
[PLCA Cycle: 01/23[..NJojo] 1 2] 3 |4..N[OO B commiT
Time is Elastic DATA
oW o W T H : M : N v oo LEnGE
Y
» MAX PLC Cycle )

Each PHY is assigned a unigue Node ID (no relation to MAC address).

ID #0 is the PLCA Coordinator. The other nodes are Followers. The coordinator must know the total # of nodes, including itself.

ID #0 issues a BEACON (20-bit symbol), triggering a PLCA cycle (above), then all the nodes reset their “Transmit Opportunity Timers” (super fast ... only 32 bits).
Based on their ID#, each node (round-robin fashion) takes their turn (opportunity) to issue a COMMIT symbol onto the bus, beginning with Node 0. A COMMIT

symbol informs all the nodes that an Ethernet Frame is forthcoming.

If a node has nothing to transmit during its turn, that node is simply SILENT. Recognizing the absence of a COMMIT symbol (SILENCE), all the “Transmit
Opportunity Timers” quickly time out, triggering the next ID’#'s turn to COMMIT to transmit.

Bus / Multi-drop:

25 meters
minimum
[ Node ] [ Node ] [ Node ] [ Node ] [ Node ] [ Node ] @ Node

Cable Optimization (length/cost/reuse): Christmas tree light analogy

PLCA: Physical Layer Collision Avoidance
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PLCA- how does it work?

BEACON BEACON

PLCA: Physical Layer Collision Avoidance
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PLCA vs. CSMA/CD: 8 nodes, 64 Bytes payload

THROUGHPUT ACCESS LATENCY
10 100000
59,7 ms
o— —o— —0 O *— ®
29,4 ms 57,6 ms
9 PLCA CSMA/CD
19,6 ms
8 10000
CSMA/CD
7 n
3
v 1034,2
g 6 1000 618,9 ______..———"';:6'4‘ _________ 553,3
- - - * ——————— ‘
264 _ -~ 269,2 -
5 s 1864  _ _--—" art
o PLCA B4 _ o=
2237 L o-=-"
4 100 74,8 b=
G
3
—e—PLCA —e—CSMA/CD —e—PLCAMAX - ® -PLCAMIN —e—CSMA/CD MAX - @ = CSMA/CD MIN
2 10
1 2 3 4 5 6 7 8 20 30 40 50 60 70 80 90 100
Transmitting Nodes Bus Load (%)
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Why 802.3cg? Unify Communications and Improve Throughput

= |egacy point-to-point & point-to-multipoint * New applications * Consolidate many pointo-point

. 4.50mA . RS-485 « Enabled through this communication standards into one
= HART mod = CAN proposed development L. .
eoitieas . FlexRay . Existing networks at the edge use a mix of

= Proprietary/custom prOtOCO|S

| Existing Future

| | « HART, R&232, RS485, CAN,FlexRay
Proprietary / Custom, etc.

N‘ZW - Installing and maintaining multiple edge
|IEEE 802.3 protocols is difficult and expensive
Standard

802.3cg PLCA uses “round robin”

arbitration for nodes to transmit n n__ . ﬂ

EaCh PHY aSSigned |D MIN EL;IS eycle MIN Tinlf'ne Slat MAX Time Slot

BEACON

IDLE

DATA

Increases throughput at high
utilization (no collisions)

SILEMCE

MAX BUS cycle = MAX latency
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NCN26010: 10Base-T1S Industrial Ethernet

Providemulti-drop Ethernetcommunicationfor industrial applicationsusing existingtwisted-pair wire infrastructure.

Unique Features & Bonefits g BlockDiagam

— |IEEE 802.3cg 10Base-T1S Compliant

AV
— Data rate of 10Mbit/s Half Duplex 00
— SPI Interface -S8n OA-SPI S I ﬁc
. . . [D-SCLK]  PROTOCOL ENGINE T
— Physical Layer Collision Avoidance (PLCA) Frmso Power Conditioning V:EENA
« Burst Mode Cp-Mos! A s ConFey — Dvop
_ _ EUFFER || BUFFER STAUS L
— Enhanced Noise Immunity ¢HBEQn REGISTERS l

— — -
— NCN26010: MAC/PHY with SPI ™ TX

| . LINEP e l_
- 3.3V Supply 8023 %tm )_LAMJ_l
Clause 4
L e e B fre— L

— Replace various wired protocols: HART, FieldBus, CAN, RS485, I
RS232, FlexRay, etc. PCS FMA |

: P PCS PMA —
— Process and Factory Automation *— ax [ = X0 Ep—T—F—
— Industrial wired connectivity =
— Contactors/Overload Protectors NCNE0N0 has '
— Valves/Actuators MOTE:  Internal power distribution and GND lines from Power Supply block are not shown.
— Data Center Management Package:
+ 32 pin QFN, 4mm x 4mm (released) MDI: Medium Dependent Interface

0
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Example Applications

NCN26010 can lower cost and increase data rate for applications including

Intra-System

S Building Automation Train / Tram / Bus
Communications

Onsema © onsemi 2026 | Public Information | 18



NCN26000: 10Base-T1S Industrial Ethernet
NaeProposition

Providemulti-drop Ethernetcommunicationfor industrial applicationsusing existingtwisted-pair wire infrastructure.

\Unique Features 8 Benefits @ BlockDiagram
3.3V

— IEEE 802.3cg 10Base-T1S Compliant

— Data rate of 10Mbit/s Half Duplex VDD T|r

— Media Independent Interface (Standard Mil) (Sausdalds %c

— Physical Layer Collision Avoidance (PLCA) E%- ——— Power Conditioning VORVER

0 1/
+ Burst Mode EDW bridge % VDD J_
— Enhanced Noise Immunity =
— Replace various wired protocols: HART, FieldBus, CAN, RS485, arxe , I
RS232, FlexRay, etc. (e sl PCSL | PMA ~w

— NCN26000: PHY Only with MII E:‘—}TX - | (- LINEP 4 -

= 8.3V Suppy P PLCA |+—| Dectect == [wmDI
Markets & Applications S ' bome— L

c: TYER | PCS PMA — R "
— Process and Factory Automation <:,'qu;e:01 RX RX xo> T
— Industrial wired connectivity N WA %’
NCN26000 X< —

— Contactors/Overload Protectors

— Valves/Actuators Note: Internal power distribution and GND lines

_ Data Center Management from Power Supply block not shown

Package: MDI: Medium Dependent Interface
0 . 32 pin QFN, 5mm x 5mm
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PLCA Relationship to other IEEE Standards

148.3 Relationship with other IEEE standards

The relationship between the PLCA Reconciliation Sublayer. the ISO Open Systems Interconnection (OSI)
Feference Model, and the IEEE 802.3 Ethernet model 1s shown in Figure 148—1. The Reconciliation
Sublaver (shown shaded) m Figure 148-1 connects one Clause 4 Media Access Control (MAC) layer to the

PHY . MII 15 defined i Clause 22.

O3Sl
REFEREMNCE
MODEL
LAYERS

Frrr

ETHERMET
LAYERS

HIGHER LAYERS I

LLC - LOGICAL LINK CONTROL
OR OTHER MAC CLIENT

APPLICATION )

MAC CONTROL (OPTIONAL)

PRESENTATION !

MAC - MEDIA ACCESS CONTROL

SESSION ; o

TRANSPORT g

NETWORK i '

DATA LINK i

PHYSICAL

MDI = MEDIUM DEPEMDENT INTERFACE
Mil = MEDIA INDEPENDEMNT INTERFACE

NOTE 1—MIl is optional
MOTE 2—Auto-Negotiation is optional

Figure 148—1—Relationship of PLCA Reconciliation Sublayer
to the ISO/IEC OSI reference model and the IEEE 802.3 Ethernet model

|7 RECONCILIATION 7

Ml —p

PCS b

PMA } PHY

ANE

¥
MDI —»
MEDIUM
10BASE-T1S

PCS = PHYSICAL CODING SUBLAYER

Standard Ethernet

10BASE-T1S

Contains PLCA

(Physical Layer
Collision Avoidance)

PMa& = PHYSICAL MEDIUM ATTACHMENT

PHY = PHYSICAL LAYER DEVICE
AN = AUTO-NEGOTIATION

Build on 5 Decades of Ethernet
Standardization & Market Adoption

Mass Production:
NCN26010

MAC + PHY
w/ PLCARS

Mass Production:
NCN26000

PHY
w/ PLCARS

Bus / Multi-drop:

25 meters

minimum
Node )| (Node Node Node Node ) ( Node Node Node
0 1 2 3 4 5 6 7

Cable Optimization (length/cost/reuse)

10Base-T1S: IEEE Std 802.3cg -2019
MAC: Media Access Control

MIl: Media Independent Interface
SPE: Single Pair Ethernet

onsemi
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NCN26000/10 Additional Features

Enhanced Noise Immunity
(ENI)
Allows extending the PHY
noise immunity to values
above 500mVpp.

PCS reflection mode
(only PHY NCN26000).

Collision detection masking

Runs off external XTAL
PLCA Precedence Mode Runs off single 3.3V supply oscillator or external clock

source (25MHz)

PLCA: Physical Layer Collision Avoidance
CSMA/CD: Carrier Sense Multiple Access/Collision Detection

Onsemi © onsemi 2026 | Public Information | 21



Shortest Ethernet Frame: 64 Bytes
NCN26010 Interface
« SPIl interface as defined by the OPEN Alliance
A Frames are transported in data chunks

A Configuration is done using control transactions

Multiple Chunks within MCU HWIFW MCU HW/FW
5Pl Data Transaction Turn Around SP1 Control Transaction Turn Around
" lr * 1r * 1r * \
csn
_\ \ chunks can be 8, 16 32
_[HHHHHHHlﬂIHHHHlﬁEIﬂIHHHHHlﬂﬂIHlﬂﬂﬂ muummmmuwmﬁguuuwuuuuuuwuuwuummm or 64 bytes in length
MISO / MOSI }'Chunk*llﬂhunk 21 IChunkx'll J{Canum ReaderﬂeI HCuntml Read;wme\

Figure 4: SP1 Transaction Overview - Ethernet Frame Data Transfer Followed by Control Transfer

NCN26010

MAC + PHY
w/ PLCARS

Source; OPEN Alliance 10BASET1x MAC-PHY Serial Interface V1.1.pdf

AND90155/D Apps Note on SPI Interface and Chunking:
https://www.onsemi.com/download/application-notes/pdf/and90155-d.pdf

Onsema © onsemi 2026 | Public Information | 22
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NCN26010 interface (continued ...)

Chunk 1 Chunk 2 Chunk 3 Chunk 4
" e A A A
 Transmit chunks are preceded by a header r Y Y Y ) Rx
RXIMISO Eth Fri » Eth Fr2 » Eth Fr3 » Eth FrA— 3| frame fits info
Cases Chunk
Eth Fr1 : Eth Fr2. p RX Frame
Concatenation
. - No RX Data No RX Frame
Hag ab?g Transmit Ethernet Frame Payload from 5Pl Host on MO SI thFrt s (DV=0) Concatenation
Mo RX Frame
L - J Eth Fri » Eth Fr2— Concatenation
. Gap in RX
4 Bytes Transmit Header + Chunk Payload Bytes (Gapin RX)
| RX Frame Ends
Eth Fri > Eth Fr2—— at Chunk
| Boundary
'-_.Y,_i
Frames start at any
32-bit aligned word | Startof Frame | End of Frame
within the RX data
chunk payload.
A M A e
( T T T A
Every TX
Eth Fﬂ—)I—Eth Fr2+Elh Fri——] Eth Fl———»  frame fitz into
| | Chunk
Receive Ethernet Frame Payload to SPl Host on MISO gﬁ: ;; TXIMOSI I
Cases Eth Fri > Eth Fr2 p TX Frame
) | || Concatenation
' . c - No TX Data Mo TX Frame
Chunk Payload Bytes + 4 Bytes Receive Footer Eth Fri » (DV=0) Concatenation
No TX Frame
Eth Fri > ———————Fth Fra————— Concatenation
(Gapin TX)
TX Frame Ends
) ) Eth Fri > Eth Fr2——» at Chunk
Source: OPEN_Alliance_10BASET1x_MAC-PHY_Serial_Interface V1.1.pdf Boundary
Frames start at any
32-bit aligned word Startof Frame | End of Frame
within the TX data
AND90155/D Apps Note on SPI Interface and Chunking: chunk payload.

https://www.onsemi.com/download/application-notes/pdf/and90155-d.pdf

onsemi
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https://www.onsemi.com/download/application-notes/pdf/and90155-d.pdf
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Y /
Power over Data Lines (PoDL)

Refer to 802.3 (cg) Clause 104 for details.

PoDL is NOT specified for mixing segments (10BASE-T1S multi drop)

But some work has been published for engineered power distribution for mixing
segments

See http://www.ieee802.org/3/cg/public/Jan2018/xu 3cq 02a 0118.pdf

Onsema © onsemi 2026 | Public Information | 24
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NCN26010 Evaluation Board

- MAC/PHY EVB
- Standard PMOD connector (to host MCU)

*  Dual RJ45 connector

. Allows use of readily available Cat 3/5e cables but only
uses one twisted pair

- Optional “bridge” board
. Connects to Raspberry Pi3, which acts as host

. Provides power for both NCN26010 and the Raspi host:
DC-DC buck regulator NCV891330 (Barrel: 8V to 28V: 5V
NCP115 3.3V LDO

* Summary of testing
*  Full speed P2P and Multi-drop validated
«  Complete feature set testing is done

Raspberry Pi

#
-_ NCN26010 Orderable EVAL bds:
https://www.onsemi.com/products/interfaces/ethernet-controllers/ncn26010

NCN26010XMNEVK
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NCN26000 Evaluation Board & GUI

=~

USB-C

LAN9500A
USB / MIl convertor

10BASE-T1S PHY

Header 2.54 mm

& 10BASE-T1S |. /

onsemi’s
10BASE-T1S PHY

MIl header USB/MII supply

USB/ETH

N | TOFF [ T
Illll"lllll 3 QX:E E—é‘ ‘ E U w
E

ar
= III. .
{:) e [LINENSH

QC

‘memd

USB/MII reset

ANDE DEDE, E \5 LlNEP

WAREWAAE

pga = @mﬁ
= ""“'Eg ,
e

33V BUS
LDO termination

NCN26000 Orderable EVAL bds:

https://www.onsemi.com/design/evaluation-

board/NCN26000XMNEVB#Technical-Documentation

Screw terminal or RJ45

Multipurpose
LEDs

MDI

10BASE-T1S
BUS connector
(RJ45 / screw)

GUI for NCN26000XMNEVB - USB to 10BASE-T1S dongle
NCNZ6000XMNEVB-GUI 0  Software 13.72MB EN

O Project Galerus

File Toels Help

Home Edit Registers

Phy Config
Access Method CSMA/CD
Node Count ]

an 4

Nede ID 233
Read Wiite

Adapter

Link Status Bup

Sleep PHY on inactive | 1

Selective Suspend O

Version 2.23.00

Description LANGS00A USE 2.0 to Ethernet 10/100 Adapter

MNet Canfig

oHer @

P address 169.254.66.234

Mask

Load Apply

Statistics

T Statistics Rx Statistics
Good Frames 4324 Good Frames 0
Pause Frames 0 Cre Erors 0
Single Cellizions 0 Runt Frame Errors 0
Multiple Collisions 0 Alignment Errors ]
Excessive Collision Errors 0 Frame Too Leng Error 0
Late Collision Emors 0 Later Collision Error 0
Buffer Underrun Errors 0 Bad Frames 0
Excessive Deferral Errars 0 Fifo Dropped Frames 0
Carrier Errors 0
Bad Frames 24

Selected Adapter: Ethemnet §

Load

Q

oNnsemi
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Software support

* For the time being, we do not offer “drivers” Name / Description Modifled date +
« Example programs are available .
A Meant to offer a good starting point for customers. Example Software: Free RTOS Implementation May 01, 2022

Example Software: Free RTOS Implementation 0 Software 1.84 MB EM

« Raspberry PI

A User space linux program, ties MACPHY into a VPN E- s bttt P o _ May 01, 2022
interface to allow communication xample Software: Lightweight IP Implementation

A Proven to work

° RSL 1 0 (ARM Cortex M3/48M HZ) NCN26010 Example Software Documentation August 01, 2022

NCN26010_EXAMPLE_SOFTWARE_DOCUMENTATION 2 Software 181MB EN

Example Software: Lightweight IP Implementation 0 Software  3.25MB EN

A Example program based on FreeRTOS+

A Reacts to pings 8

, , August 01, 2022
Example Software: Linux Implementation

A Can basically support DHCP (tested to work)
« 3" party MCUs H
A STM32 example code, based on bare metal IwlIP stack . February 01, 2023

Example Software: STM32 Implementation

Example Software: Linux Implementation 2  Software 420.86KB EN

Example Software: STM32 Implementation 3  Software 3.26MB  EN

- February 01, 2023
Example Software: RSL10 Implementation
Software Support Link: EXAMPLE SOFTWARE_RSL10 2  Software 189MB EN

https://www.onsemi.com/design/resources/software-library?rpon=NCN26010

Onsema © onsemi 2026 | Public Information | 28
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Bench Setup

8 stations

Shows full 10MBit
performance

Working on BER tests
PLCA fully working
ENI Fully working

onsemi
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Multidrop Segment Termination

End Point:
100Q
Termination
(Differential)

Common
|
Choke

NCN26010

[
'
'
P
M
'
'

Node
0

(PLCA)

NCN26010 NCN26010

efpu—

25 meters

SPE Cable

Node
3

NCN26010
(PLCA)

Node
4

NCN26010

(PLCA)

Node
5

(PLCA)

NCN26010 NCN26010

J

. A

7 End Point:

NCN26010 1000
(PLCA)

Termination
(Differential)

JP2
Closed

|100nF

100Y i N
L c1 c2

100nF|

|l

Common
Mode
Choke

JP2

100Y i \
—_— C1 c2
100nF 100nF|

| I
Common Closed
3”& Mode

JP2

Choke

onsemi
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« Enhanced Noise Immunity (ENI)



Bench Setup Step #1 ENI Disabled

[rm— | Eval bd #3 (RX) “Eye Diagram” is Open

EVB #2 (Transmitter): EVB #3 (Receiver):

Eval bd #2 transmitting packets to Eval bd #3 @ 10Mbps Eval bd #3 Receiving packets from Eval bd #2 with no errors:
0% BER (bit error rate)

Onsem‘ © onsemi 2026 | Public Information | 32
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Bench Setup: Step #2

#2 TX

) Parallel
Cable

\’ "#, (noise)
EVB #2 (Transmitter):

ENI Enabled
Eval bd #3 “Eye Diagram” is Closing

SSE RS BT UIRPAE_ SEERE I S SIS Y

L el N S i B dimemiw ) L

EVB #3 (Receiver):

Eval bd #2 transmitting packets to Eval bd #3 @ 10Mbps

Eval bd #3 Receiving packets from Eval bd #2 with no errors:
0% BER (bit error rate) w/ ENI Enabled

' .

!
I
U bits
!
,,,,,,,,,,, I

-------

onsemi
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NCN26000/10 Advantage: ENI

NCN26000/10 ENI Disabled/Enabled:

Robust Communication for Noisy Environments!!!

NCN26000/10 ENI Enabled:

8 Nodes @ 25meters (minimum)

25 meters
SPE Cable

Node
3
NCN26010
(PLCA)

Node Node
6 7
NCN26010 NCN26010

Node
0
NCN26010
(PLCA)

Node
1
NCN26010
(PLCA)

Node
2
NCN26010
(PLCA)

Node
4
NCN26010
(PLCA)

Node
5
NCN26010
(PLCA)

(PLCA) (PLCA)

10Mbps

ENI: Enhanced Noise Immunity

SPE: Singe Pair Ethernet

PLCA: Physical Layer Collision Avoidance
UTP: Unshielded Twisted Pair

~40 Nodes @ 25meters

25 meters

SPE Cable

Node
0
NCN26010
(PLCA)

Node
1
NCN26010
(PLCA)

Node
2
NCN26010
(PLCA)

Node

NCN26010 | |[NCN26010| |NCN26010 NCN26010

(PLCA) (PLCA)

(PLCA) (PLCA) (PLCA)

16 Nodes @ ~50meters

50 meters

SPE Cable

Node Node

NCN26010

NCN26010
(PLCA)

NCN26010
(PLCA)

NCN26010
(PLCA)

6 Nodes @ ~60meters

60 meters
SPE Cable

Node
2
NCN26010
(PLCA)

Node
0
NCN26010
(PLCA)

Node
1
NCN26010
(PLCA)

Node
3
NCN26010
(PLCA)

10Mbps

onsemi
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» Automotive Roadmap



10Base-T1S solutions C onsemi supports all possible implementation

~ PHY: NCV7311

Easy drop-in replacement for 100BT1
System level cost improvement from point tot
point (100BT1) to multi drop (10BT1S)

S\

~

J

SEIMEER
NCN26010 (MP)

Low cost MCU with SPI interface available
Requires software development for 10BT1S

"MAC-PHY: NCV7410 )

J

Onse! i !‘ PMA: Physical Medium Attachment.

" PMD: NCV26004|“

Z

1 ZmZ o OoOrm< mQug

Small 3 pin Interface to MCU

—

\protocol
MP: Q3 ‘25
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NCV7311: PHY 108ASETLS

Value Proposition

The NCV7311 — IEEE 802.3cg (2019) Automotive Ethernet physical transceiver (PHY) is the interface between a microcontroller containing a MAC and the physical bus
consisting of a single unshielded twisted pair (UTP) of copper wires.

Product description / Features

A Compliant to IEEE 802.3cg 2019
A Supports Half-Duplex, Point-to-Point (P2P) mode
A Supports Half-Duplex, Multi-Drop mode
A Physical Layer Collision Avoidance (PLCA)
A Standard conforming Media Independent Interface (MIl). Requires a MAC that can perform
CSMA/CD for half duplex and shared media access vopiox |VERWN PVDD MDDIO AVDD DWDDfS
A Distance measuring between nodes i -
A Single 3.3V supply operation, VIO (2.5 — 3.3V) s
A Transmitter optimized for capacitive coupling to UTP cable RN ::gf
A MDI pins protected against: 1
A +6 kV ESD (HBM, IEC61000-4-2) :>
A Transient Pulses (ISO7637) MCU
A Grade1 AEC-Q100 VDDIOX

Market and application fﬁ wDIT

~ =1 R5Tn
* Automotive C easy replacement of 100Base-T1 with multi drop capability for system - Ep
cost improvement | <

Typical Application Diagram

NCV7311

Peer to Peer Multi-drop

Switch Switch

» Samples available now
« RTM 3Q25
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NCV7410: MAC-PHY 10BASETLS

Value Proposition

‘

The NCV7410 device is an IEEE 802.3cg compliant Ethernet Transceiver with integrated Media Access Controller (MACPHY). The NCV7410 is capable of communication with
multiple nodes connected to shared medium (UTP) at 10 Mbps. The NCV7410 consist of CSMA/CD MAC and PHY with Physical Layer Collision Avoidance (PLCA). PLCA
prevent collisions at the physical layer and therefore improve the throughput of CSMA/CD. The NCV7410 uses SPI as an interface to higher layers.

Product description / Features

Typical Application Diagram

A Compliant to IEEE 802.3cg 2019
A Supports Half- Duplex, Point-to-Point (P2P) mode
A Supports Half-Duplex, Multi-Drop mode

A Physical Layer Collision Avoidance (PLCA)

A SPI interface (OPEN Alliance 10BASE-T1x MACPHY Interface)

A Distance measuring between nodes

A Single 3.3V supply operation, VIO (2.5 — 3.3V)

A Transmitter optimized for capacitive coupling to UTP cable

A 4 kB TX-Buffer, 4 kB RX-Buffer

A SPI up to 25MHz, (12,5 minimum recommended, 15 MHz recommended)

A MDI pins protected against: 3
A +6 KV ESD (HBM, IEC61000-4-2) CLK O NCV7410 Lner oo |
A Transient Pulses (ISO7637) Linen |

A Grade1 AEC-Q100 | 'H'T X . ;
L C==
Market and application Lo |l|:|—xo |
I -
|
I

+ Automotive C use of standard low-cost micro with SPI interface with special software
development
» Drivers: we can provide example driver

» Samples available now
« RTM 3Q25
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NCV26004 - 10BASE-T1S PMD
OPEN Alliance Standard product.

Key Features and Value Proposition

» Compliant to OPEN Alliance 10BASE-T1S specifications:

» Transceiver Interface, Sleep/Wake-up, Topology Discovery,
EMC

* Vio Pin Allowing Direct Interfacing with 3.3 V MCUs

 Single 3.3V supply operation

» Transmitter optimized for capacitive coupling to UTP cable

« MDI pins protected against:

« + 6 kV ESD (HBM, IEC61000-4-2)

» Transient Pulses (ISO7637)

* Thermal protection

» Grade1 AEC-Q100

Target Applications

» Zonal Controllers
» Automotive Front, Rear, Body Style and Interior Lighting

Availability

« Sampling Now
+ EVB Sampling Now

10BASET1S
julsiasg

Application Diagram

—_—_———e—,e— e ——

HOST

T T
VIO VCC

GND EP*

LINEP
LINEN

I T

NCV26004

Rs Cs

onsemi
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https://www.onsemi.com/design/interactive-block-diagrams/automotive/zonal-controller
https://www.onsemi.com/design/interactive-block-diagrams/automotive/zonal-controller
https://www.onsemi.com/design/interactive-block-diagrams/automotive/front-led-lighting
https://www.onsemi.com/design/interactive-block-diagrams/automotive/rear-led-lighting
https://www.onsemi.com/design/interactive-block-diagrams/automotive/interior-lighting

oNnsemi
 Roadmap on Treo -



Treo Platform Overview

Common, scalable platform: Enabling rapid  10BASE-T1s 10BASE-T1S Ultrasonic
. . . PHY/MAC-PHY RCP Sensor I/F
proliferation ofbestin-class Power |C& n _ N
i I . I . I
Sensor Interfacéamilies —— A,
N — N
* * *

TTM: Targeting Specification to Product in 6 months

Integration: Digital, Analog, Mixed/Signal & Power Treo Platform Architecture

Compute

Receiver
. . MCU, DSPs, HW
Platform Attributes: Sh, Fiter ADC, Acgmmigry, /o
« Built on leading 65nm node TAG CAN LN
- 1V 90V on single platform S Iadiiiondl IRERAR

DAC, Filter, Driver Temp Sensing...

» Bestin-class cycle times and predictabilify

« Advanced digital capabilities
o i P Control Dri Power
EVOIVIng Set Of IP oWel:)';gitgln © Driver's.l,vl\ic:.rslitors Switches
« 300mm, onshore fab in East Fishkill, NY ANsiog comparators FET
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10BASE-T1S Roadmap: Treo 10BASET1S
Treo process P jasiasg

g MAC-PHY: A g RCP: A

T30HM1TS2500 T30HM1TS3600

Next Gen
NCV7410

Demo available
Samples: Q1°26

Next Gen, Enhanced Features: RCP (Remote Control Protocol). All T1S
Wake/Sleep, Precision Time Stamping, features of 1TS2500, fully Open profto.c_ol,
Harness Defect Detection, 48V battery PTP, backward and forward compatibility,

capable support layer 2 and/or 3

Q1'26

T30: Treo (BCD65) process
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T30HM1TS2500: Second MAC-PHY generation

10BASET1S
jasiug

* New features:

o8 a
ORzZ>5000
< FO0OOOZ2Z2Z2 9 v
.2325 131} i30] 29 28 27 26 25 o 8 8 d (14
xo[t: F-ZI "ZZ ailenp Cc=>q2
xifiy ¢ | 55| MIso @ 20 19 118,117 {16,
achD 5 : : L [ Core IP re-used mosi [ -I-/_--_"_-_-_,-- (i) INH
vbD [ | | 5 |vopio [ MUSENEE RST[%)] | d] VBAT
GND[ | Rci [FESG S periormances vbD1 2/ ~2{ LINEP
LINEP [} | | {13]CSn Enhanced CLK_O[4. :Expfgsgpaﬂ (2] LINEN
LINEN[7? | Exposedpad €P) | 12| MOSI features X2t = = I WAKE
VDRVN([s: . . .. . ...7vDDIO 1617 10
L oo 12} 13} 114} {15! 16} S

GND | e
GND|3}
DIO1|=

NCV7410 T30HM1TS2500

> > >y > D>y D> D>y D> D>y D> Dy

Wake-up/Sleep

Inhibit (VBAT)

SQl/ sQl+

Topology discovery
TSSI (Time stamping)
Capture / Compare
PLCA diagnostic

HDD (Harness defect detection)
Coordinator redundancy
VBAT up to 48V

Grade 0 (Tamb = 150C)

oNnsemi
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T3I0OHM1TS2500 - 10BASE-T1S MAC-PHY 10BASETIS Treo
OPEN Alliance Standard product. First with Coordinator Redundancy, HDD. =

Key Features and Value Proposition Application Diagram

» Coordinator Redundancy — first product to implement
>  Improved system reliability T K ¢ VBAT

« HDD (harness defect detection) — first product to implement i ng T Sow
> Detects open/short/missing extra termination | =[] cwrt o =
+ Sleep/Wake Mode (TC10 compliant) | = ﬂ |
« Topology Discovery (TC14 compliant) . o Voo e veaThS |
- Time stamping (TC6 compliant) weu s wae| e VAT
 SQI (signal quality index) — measures received signal quality ”_ e N ] oo ?
« PLCA diagnostic — allows detection of PLCA misconfiguration pam R = '
« Grade 0 AEC-Q100 CHE | e I :?,x
Target Applications B e T Tew |
« Zonal Controllers | . T |
» Automotive Front, Rear, Body Style and Interior Lighting | |
Availability
. . Web Page QFNW20 Pin 4x4, 0.5P
Sampling Now Datasheet Wettable Flanks

« EVB Sampling Now
Grade 1: 125C Ambient
Grade 0: 150C Ambient.
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https://www.onsemi.com/design/interactive-block-diagrams/automotive/zonal-controller
https://www.onsemi.com/design/interactive-block-diagrams/automotive/zonal-controller
https://www.onsemi.com/design/interactive-block-diagrams/automotive/front-led-lighting
https://www.onsemi.com/design/interactive-block-diagrams/automotive/rear-led-lighting
https://www.onsemi.com/design/interactive-block-diagrams/automotive/interior-lighting
https://www.onsemi.com/products/interfaces/ethernet-controllers/t30hm1ts2500#overview
https://www.onsemi.com/download/data-sheet/pdf/t30hm1ts2500-d.pdf

Y, |
Wake up/Sleep Inhibit Feature 10BASET1S
niuiug

Theory of Operation:
1) When VBAT is first applied to the chip, INH is driven high to enable the external regulators.

Enter Remote Local
2) If the PHY is commanded to enter sleep mode, as a last operation, the INH pin is released tadugland an Mode: Line: (Wake pin):

external pulldown will drive it low to disable the external regulators to reduce power consumption. M Sleep

3) In sleep mode, the PHY keeps a very small portion of analog logic active (supplied by VBAT directly) for the _.. Vwake ves ves
purpose of detecting remote (line) or local wakeup (dedicated pin) requests. In such a state, the max power

consumption is 35uUA (corner).

Normal Wake Mode: Internal Circuitry: Sleep Mode:

l«——]CLK O

e ' ' LINEP T T/ '
G 12V reg. K]-‘ VBAT PMD—H T 12V reg. }Q—‘ VBAT
! , LINEN ! Sleep mode I
Normal mode I M A |
: ------ : ax.35uA 5Vreg. |4 |
|
| |
| | :
: : 3V3reg. [ |
| I ' :
VIO VCC INH ) WAKE VIO VCC INH :
—
< IRQ VBAT < IRQ VBAT —L:, GND
MCU Hm MAC-PHY MCU ”m MAC-PHY 0 |
1 1 |
LINEP LINEP _M_Ill:gf-
I RSTn —— ] RSTn
LINEN S5 © LINEN |= Y M

I VBAT INH I
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Precision Time Protocol (PTP)

\/ Best-in-class synchronization supporting
gPTPv2 (IEEE 802.1AS)

V' Achieves <100ns total worst-case time
difference between grand master clock and
follower nodes

V' Granularity of 8ns allows to set precise time of
actions

V' Can support out-of-order scheduling of timed
operations

(oaT sw )
HOST sSW

-~
e

PTP
Timer

cmdd —r
[
d1

moEE RSPl
actX

act! act0  scheduler |:|
K
B —

serial (timed)
execution

parallel execution

Example using T30HM1TS3600 RCP device

* Internal PTP timer exchanges timestamped messages between devices to establish a common time reference

* PID loop compares timestamps across the network and performs any necessary compensation

* Our time stamping happens in the PHY. Microcontroller doesn’t need to have TSIl implemented

onsemi
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; iati 10BASET1S
Advanced Features A Future Differentiation LOBASETL

Signal Quality Indicator (SQI & SQI+):

Diagnostic Feature. Measures the Signal Integrity of the segment (cable)

A Any node can measure the noise of the segment. A healthy segment results in ~9.5mbps data rate throughput. But, if there is noise in the
segment, especially > 50% full signal swing (1V p-p), one can expect the BER (bit error rate) to increase. This is a valuable tool for the
nodes to autonomously measure the signal integrity of the segment, up to 32 levels. Enables Live EMC testing.

A Useful for predicting link failures or service (aging components, pinched or bent cables, presence of noise sources).
A SQlI: 8 levels of precision vs 32 levels (SQI+)

PLCA Coordinator Redundancy (C/R):

A allows a device configured as a PLCA follower to send BEACONSs in case the PLCA Coordinator fails sending a BEACON at
the end of a PLCA cycle

Topology Discovery (T/D):

A Diagnostic Feature. Measures the distance between each Node on the same segment (cable)
A Useful for locating specific nodes on a network, especially if the nodes are exactly the same, but in different locations.
A Detecting harness defects, broken cables, missing terminations, bad contacts, short circuits. Diagnostic tool. Preventive Maintenance tool.
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issioni ' ' 10BASET1S
Autonomous Commissioning with Topology Discovery 10BASETLS

-
Problem:

After ECU Deployment, which sensor is which?
Commissioning Effort

Ultrasound
Sensor #1

Radar
Sensor #1

-

Solution:
Autonomous Commissioning with Typology Discovery

.

Radar
Sensor #2

Ultrasound
Sensor #2

onsemi
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Discovery Topology GUI:

Reference node

INY,
B

INT_DELAY  MDI

\ P
0 E¢(

YO O0 Y

00 YD YO

Measured node

Y

VAN

MDI  INT_DELAY

90 @O0 0 wWOL @O 6}‘)

Overview

10BASETLS
jasiug

“ “ Info

Number of Devices: 8
Connected Device ID: 3

N Actions

Reset statistics

Discover devices

“ Configuration

Device Discovery

INT_DELAY MDI

Runtime: 00:01:13

Reboot nodes

Statistics Query | Query Connected

Get statistics

Measure distances

. YOO0 Y

06 YO0 6 (r—

U0 YD YOY

onsemi
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Topology Discovery & Power over Data Line Demo 10BASET1S
Short press to start EMC Blue = Error
communication, long press to USB-C connector Red = communication ongoing

stop it. Same at every board.

l =

USB to 10BASE-T1S
dongle
(includes termination)
Can be used with
Wireshark to show the
communication.

12V DC
power input
(min. 800 mA)

Note: Bus must be
terminated at the both ends.
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10BASE-T1S Physical Layer: PoDL (Power over Data Line) 10BASETLS

Power over Data Line — Like Power over Ethernet, difference is: uses one twisted pair

 Power over Data Line

A Similar to PoE but uses one twisted pair

: Power : : Powered :

| SOuTes 'Z?fm?;’t?ini e | A No negotiated power for engineered
| o | | | applications

| -

| PHY [ : == eax |1 - |EEE 802.3da in development
e S, ~ (24Vi48V)

- T -~ ——-—————=> () T =—===== 1

| Pouered Pouered .« Twisted pair wire gauge/diameter
| i constrains maximum current

| nductors

| o T | A Something like 1000 mA for link

i | PHY L~ A ! I_fY_Y\. PHY || ) .

| | | | A This current shared by all nodes

* Minimum voltage sets the power
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' iC: ' ' ' 10BASET1S
PLCA Diagnostic: Reported Misconfiguration

« Situations reported by PLCA diagnostic:
A Unexpected BEACON (reported only by the coordinator) => More than one coordinator are present
A BEACON before transmit opportunity => Node count not configured properly
A Reception in own transmit opportunity => Duplicity of node IDs

Node O Node 1 Node 2 Node 5 Node 6 Node 7

OJJFIMNA0IY 1 3 3 EIMEOofv

~ BEACON N COMMIT B DATA UNUSED TO

Onsema © onsemi 2026 | Public Information | 52
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Harness Defect Detection (HDD) 10BASET1S
Differential mode failures — SHORT circuit

PHY

t”
)

NSesesed_ SHORT CIRCUIT BETWE
CONNECTOR TERMINA

SHORT CIRCUIT BETWEEN
BUS WIRES

EXTRA TERMINATION

onsemi
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Harness Defect Detection (HDD) 10BASET1S
Differential mode failures — OPEN circuit
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Harness Defect Detection (HDD) 10BASET1S
Common mode failures — Single wire SHORT circuit to GND/VBAT

PHY PHY PHY PHY
| |

SINGLE WIRE SHOR
TO GND (OR VBAT)
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Enhanced Noise Immunity (ENI)

V' Maintains signal integrity at high levels of noise
V' We can tolerate 950mV noise on a 1V signal

— We can detect signal with just 50mV!
competitor devices lost signal after ~450mV noise

V' Significantly extends network reach

V' With ENI enabled we have tested 80m cable length
almost 2x better than competition

« We use a matched filter technique to check signal properties and detect noise

» We take advantage the fact that collisions are guaranteed not to occur with PLCA,
« Anything reflected back that is different from the transmitted signal must be noise

« We also know the signal properties due to Manchester Encoding (where are the transitions, which patterns are allowed)

 And a bit of onsemi secret sauce... J
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T30HM1TS2500: Possible applications 10BASET1S
Auiuiiug

e Industrial: Automotive:

C Programmable Logic Controllers Infotainment

¢ Distributed Control Systems Breaks

C Motor Starters Speakers / Microphones

C Contactors Front / Rear light control

C Autonomous Mobile Robots Interior lighting

C Servers Power Liftgate

C Intelligent Sensors and Lighting Airbag

C Control Panels Radars

C Human/Machine Interfaces

Parking sensors
Agriculture and Farming Equipment
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Growing Problem: Exploding MCU Count

Wired Communication
Automotive A Zonal Architecture (ADAS):.

Electrification
Exploding: MCU Count!!!

Complicates

# of ECU’s FIW
Updates

SDV (Software Defined Vehicles)

Robotics A Physical Al:

Robotics not
far behind
Vehicles

oNnsemi
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RCP Advantage: Reduced MCU Count
Zonal Architecture: 10BASE-T1S

RCP: Remote Control Protocol

Without RCP;

Ask Yourself:

Do | really need this MCU
to Control Simple LEDs,

Actuators and Sensors???

Zonal
Controller

erm

ination
NCP26010
-&Eﬁ? == 1 SPI
£]
c2 ©
S —
inaf

Actuator
Controller

v )

Termination

With RCP:

Answer:
No, use RCP Messages

to Control Simple LEDs,
Actuators and Sensors!!!

LED
Controller

Actuator
Controller

Controller

protobut'y

Open Source

onsemi
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RCP Advantage: Reduced MCU Count

Zonal Architecture: 10BASE-T1S

Without RCP;

RCP: Remote Control Protocol

With RCP:

P2P (point to point)
Multi-Gigabit
Ethernet Backbone

MCU

LiDAR

P2P Multi-Gigabit Ethernet

Image Sensor

[ Termination |

@é@ (& .

SPE:
Single Pair Ethernet

Unshielded
Twisted
(15 meters +)

10Mbps Multi-drop
(at least 25 meters)

SPE

Firmware
Updates:

Complicated!!!

(6 MCUs)

Software
Defined
Vehicles

&

Termination

/
B
ot

10BASE-T1S
10Mbps Multi-drop Typology

Node #1:

2

Node #2:

NCN26000

1
2
2

NCN26000

More Nodes: ~ 30 @ 25meters w/ ENI
(Enhanced Noise Immunity)

LED
Controller

Actuator
Controller

Actuator
Controller

Sensor
m. Controller
. Sensor
Controller

Sensor
'—E ’:: ;L—‘ Controller
Actuator
Controller

P2P (point to point)
Multi-Gigabit
Ethernet Backbone

LiDAR

P2P Multi-Gigabit Ethernet

@ﬁﬁ@ yge—

SPE:
Single Pair Ethernet

Unshielded
Twisted
(15 meters +)

10Mbps Multi-drop
(at least 25 meters)

SPE

Firmware
Updates:

Simplified!!!

(2 MCUs)

Software
Defined
Vehicles

/ 10Mbps Multi-drop Typology

(Enhanced Noise Immunity)

Image Sensor

Image Sensor

10BASE-T1S
LED

Node #1: Controller

T30HM1TS3600 o Actuator
Controller

Sensor
Controller

Actuator
Controller

" oo
Sensor

Controller

Sensor
Controller

Sensor
Controller
Actuator
Controller

J

\'j[“ More Nodes: ~ 30 @ 25meters w/ ENI ( pero‘buf \

Open Source

onsemi
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10BASE-T1S: HYbl'id of RCP and non-RCP Nodes RCP: Remote Control Protocol

MCU:
RCP Client

O
o111k || P2P (point to point) SIS

Zonal Multi-Gigabit

Controller

8

= LiDAR
P2P Multi-Gigabit Ethernet
Ethernet Backbone | & iiiolls B |mage Sensor

‘ermination e Image Sensor
10BASE-T1S

Local MCU Not Required

. SPE: /10Mbps Multi-drop Typology @ ) RC P . (
Single Pair Ethernet ol Controller R INctiator = prgt?’bUf \
iy T30HMATS3600 (PHY)  open Source
Node 2. (- Simplifies S/W Updates
Node #3 | O o
T ) — Local MCU Required
10Mbps Multi-dro Node #4: - .
(a(: Iebapst 25 ntme(:ersr; el "?J‘;P (sl MU m m .
SPE < NS — — Non-RCP:
Node #5; D, *NCN26010 (MAC-PHY/SPI)
i () || +NCN26000 (PHY/MII)
Nods 6 | SR . N NCV7410 (MAC-PHY/SPI)
o Lo e B NCV7311 (PHY/MII)
Node #7: | T30HM1TS2500 (MAC-PHY/SPI) Next
@ — Generation w/ extra features
Nods #5: NCV26004 (PMD) -
v I 5% v Ml
= More Nodes: ~ 30 @ 25meters w/ ENI @
(Enhanced Noise Immunity) *MP
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T30HM1TS3600 - 10BASE-T1S RCP Device 10BASETLS
Standard in definition by OPEN Alliance Tuy

Key Features and Value Proposition Application Diagram

- PROTOBUF based solution

Platform

|
|
« Transmitter optimized for capacitive coupling to UTP cable :
« MDI pins protected: + 6 kV ESD (HBM, IEC61000-4-2) and i T Re
» Transient Pulses (ISO7637) !
« Grade1 AEC-Q100 l

Compliant to OPEN Alliance 10BASE-T1S specifications: vsmq' N V3 reg. i

» Sleep/Wake-up, Top. Discovery, EMC, TSSI (Time . Cuee c |
stamping), PLCA Diagnostics, Harness Defect Detection o ?_I R |
 PoDL capable ! Vo vio |
» Vbat up to 48V | . i
« SQI/ SQI+ (Signal Quality Indication) i -~ WAKe Q !
« ENI/ ENI+ (Enhanced Noise Immunity) ! . L|voo  T30HM1T3600 % l
« PtP (Precision time Protocol) — Sync message only | T RCPSever 5] - |
- Vio Pin Allowing Direct Interfacing with 3.3 V or 2.5V devices e @ i 8 |
+ Single 3.3V supply operation (if not using Vio) Cu CMC .
X0 X :

|

Hg
Hip=
HH—

Aa"a"it MCU-less Control of LED’s, Actuators, Sensor’s,
. E?/E%Qr%pli?\z o etc. with Configurable 1/0s: PWM, GPIO, I*C,
SPI, PDM, I?S, UART, etc.
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E2B vs RCP (onsemi)

Y /|

rrotobuty

Software-defined Vehicles need Software-oriented RCP!

E2B Proprietary Solution

» Closed, obscure implementation

» Single supplier

» Hardware based architecture
 Level 2

» Limited configurability (h/w based)

« Abstraction level low (cannot evolve without full
hardware change)

* No binary compatibility

* Lack of OS support

* Not supported by different programming languages
* No master redundancy

« Limited diagnostics

onsemi RCP (Protobuf)

Based on Open Protocol

PTP demonstrated at AEC'24

Software oriented design

Support Level 2 and/or level3

Configurable via protocol + limited OTP
Abstraction level high (flexible, future proof)

Binary compatibility to protocol (= in case of
protocol change, onsemi solution doesn’t need to
change while E2B needs to reprogram all)

Full 48V support (operation, not just abs max)

Enhanced diagnostics (SQIl+, Harness Defect
Detection,...)

Small footprint QFNW20
Future-proof, interoperable

onsemi
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