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NCN26010 MDIE&

IEE802.3cg MDIEE S #3E :

Tk

TEMR AR IME T SKINARE P S RYIE

NCN26010 MDIEEZ :

147.9.2 MDI electrical specification

When not m multidrop mode, the MDI shall meet the return loss limits as specified m Equation (96-12)

m 96821

When in multidrop mode, the MDI shall present a minimum parallel impedance across the MDI attachment
points per Equation (147-8) and the limits for R. L. Cy;. and C, 4. given in Table 147—4 over the stated
frequency range. C;; is the maximum total capacitance across all MDI attachment points, while R, L, and

Cpode are the resistance. nductance. and capacitance for each MDI attachment point.

Inductive elements are often used when power 1s applied across the data lmes. and may be absent m non-
powered implementations. Removing the parallel inductance 1s equivalent to settng L to infinity
i Equation (147-8). The parasitic capacitance of mnductive elements forms a portion of C 4.

1
4= 1./ 1 )2
—+|——-2n-f-C
N & |"2N-f-£ I Cona)
where
f 1s the frequency in MHz; 0.3 /240

Table 147-4—MDI impedance limit parameters

Parameter name Unit of measure | Minimum value | Maximum value
R EW 10 —
L pH 20 —
Ciot pF — 180
Caode pF — 15

NOTE—The implementer is cautioned that loading the mixing segment with muitiple nodes with worst case capacitance

(147-8)

at the same location on the mixing segment may cause the moxing segment to exceed its return loss specification.

Public Information

33V
ANA
DIO1 DICO
-8 0A-SPI —<V[:gg
D SCLK PROTOCOL ENGINE d
g MISO Power Gonditioning VDDA
H VoS! RX ™ CONFIG/ Vgs;g 7
P | surrer || suFrFeR STAUS — VoM
an! IRGN REGISTERS
PGS PMA I
- -
TX ™
LINEP
I _CD_LAMﬁ
802.3 Collision
—p-| PLOA [ Dectect —_— MDI
Clause 4 RS |
RSTn MAG WC>—I |—|
L
P PGS PMA
- ax [ RX X0 E>—J_—“—'
—
NCN26010 X ’
NOTE: Internal power distribution and GND lines from Power Supply block are not shown.
LINE RECEIVER CHARACTERISTICS (at the MDI)
VTHRX Receiver Threshold - 0 - mV
VEDRX Energy Detection Threshold (Note 2) VDD = 3.3 V£10% - 250 - m\V
BX_ED = default
Vace Threshold Accuracy -30 - 30 mV
Veu Common Mode Voltage Range -20 - 20 A%
Rin Differential Input Resistance Driver is High-Z 25 40 60 ka2
(Not Transmitting)
Cin Differential Input Gapacitance (at 20 MHz) - 55 7.5 pF

MDI: TBiExiEO
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PLCA FII4TIEEE 802.3LA KM XFH

148.3 Relationship with other IEEE standards

The relationship between the PLCA Reconciliation Sublayer, the ISO Open Systems Interconnection (O5I)
Feference Model. and the IEEE 802.3 Ethernet model 1s shown in Figure 148-1. The Reconciliation
Sublaver (shown shaded) in Figure 148—1 connects one Clause 4 Media Access Control (MAC) layer to the
PHY. MII 1s defined in Clause 22.

0sl
REFERENCE
MODEL
LAYERS

APPLICATION !

PRESEMNTATION J

SESSION / o

TRANSPORT

NETWORK i 1

DAaTA LIMK /

PHYSICAL

MDD = MEDIUM DEPENDENT INTERFACE
Ml = MEDIA INDEPEMDENT INTERFACE

MOTE 1—MiIl is optional
MOTE 2—Auto-Negotiation is optional

Frrr

ETHERMNET

LAYERS Standard Ethernet

Temn e ‘ 10BASE-T1S

LLC - LOGICAL LINK CONTROL
OR OTHER MAC CLIENT

MAC CONTROL {OFTIOMNAL)

MAC - MEDIA ACCESS CONTROL

Mt
[ 1
PCs Contains PLCA
P'"‘: (Physical Layer
AN Collision Avoidance)
MD| —»
seosceog =)
10BASE-T1S

PCS = PHYSICAL CODING SUBLAYER
PMA = PHYSICAL MEDIUM ATTACHMENT
PHY = PHYSICAL LAYER DEVICE

AN = AUTO-NEGOTIATION

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

NCN26000

PHY
w/ PLCARS

Bus / Multi-drop:

25 meters

minimum 3
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



HSSR % : 10BASE-T1SFIPLCAFHA BIGHLLARIN: 6457

BRICHILLR MM : 1,518
A

PLCAEEIREES iO 112]3].. Ni? 1 [2EF 3 4..NJ0jO L EHR
E HR A |B) B :
e .Fﬁm
F o @ 1 BE 2 B 3 N N Joo HiE
v J 558k

> BAPLCARH )

ABANPHYSECHE—TRID (SMACHIETX)

ID#0 (SKH5A/MBE) HPLCAMNEE. RAHAR “NBA" . EBLAMES RN, GERES.

ID #0% HiEHR (206#55) , MAPLCARN (LE) , REMADSERL “fEMilSEME"

BT AMHD, S5 £<u%ﬂﬂrﬁﬁ>%m<ﬁWMA>“mu”agﬁtﬁﬁ%ﬁ,M SOFFHh-

WRLEE T ARAENONE, TAREER QONHD) | A “CNAENE RERN, MhaT— DIHZ, Bl Bk BT,

NCN26010#IZRIATO_Timeout9244, IEEE802.3cgis Ei%{E 3210, EHEIF—REMAEY REwFUEAERMTO_ Timout, HEILTO_Timout
Wik, ATRAEELS.

BZ%/% 0
B /N 25K g
N e *1*1')5 TR
90990008
B (KE/RAEEFER) : UFEIENTE R

© onsemi 2023 Onsem‘

Public Information



38 B oS &
BAPLCART, {UABEMVSBIPHYSEH AW IFLESTE
Et SR iaEE AR THE
BAIPHYEE®BYLSHAE AT LU X — P 8 3R
HEDRAEERE, BlEsiFh AR
AR R AIEIR, ERESEMEMTEAF T
A SEERAR 22 Tl i FA s SR AU Ff B 14 SERT M e

&k H

A
[ 1

__1 — 1":_1'.1 1

= HIEPHY O EEEIN HEEPHY 1 EEEIN HIEPHY N (B

m!
Public Information © onsemi 2023 Onse ‘



PLCAECSMA/CD: 8% 5, 4AFPHBEWHRE
MAC ik 8
NCN26010 8w U MNMACHEHE T E &S
LAK P A $2 B8 B AR btk #1733 78
IHEREBREHEE TSR EEMT SFHITRE, ANMBLCABERRE, HEERAE
RYEFFL2ZB/IUNESHAN
HithThge
PLCA Leadert&z,
IDA~ 2 O0RYus = AT LAE BIPLCAE HA
AN ENBFME, sEBIRa{KER LED(< 20mA)
Y BRI AN LEDIR RSB R AR S
Open AllianceF&ASPIIEO :
fF&Open Alliance TC6#3E, BIARLE LUK & IXE|EHMCURIE HEM
> ¥¥IEEE802.3 CSMA/CDAHZGM, ML EERE M
EEHEMNIERAT, PLCAERIERECSMA/ICDIEAR, F&IEEE 802.3cgtrERIEEK

Public Information © onsemi 2023

oNnsemi



25K SPE%Zk

—Jﬁ-lﬁ
6

ﬁl\a\\ Bl ﬁl\a\\

TR TR

RYIN)
U 5 1 3 4 5
NCN26010 | |NCN26010| |NCN26010| |NCN26010| |NCN26010| |NCN26010 NCN26010 | | NCN26010
(PLCA) (PLCA) (PLCA) (PLCA) (PLCA) (PLCA) (PLCA) (PLCA)

J

P2 P2 JP2
100Q 1000 N 000 |
o oom - To0nF Loond roomd]
[ | [ | [ |
i s 3 | 2 3¢ e
R Tl Tkl

Public Information

© onsemi 2023

ons




PLCAECSMA/CD: 87

; Bt S

o
[/

L

o ————o— ¢

Mb/s

—@—PLCA —8— CSMA/CD

1 2 3 4 5 6 7

ERTI

21

| 6471

ERBES T

13 B 3E R

100000
59.7 ms
®
CSMA/CD  294ms °7oms
19.6 ms
10000
wn
3
1034.2
1000 618.9 _____.-—-"";4:_4 --------- 553.3
e o G S <
o~ 1864  _ _ == '
r- PLCA 64 _ -
237 =T
100 48 ==
64.0 -
- -——-—-—====" )
—@— PLCA MAX - ® = PLCA MIN —@— CSMA/CD MAX — @ = CSMA/CD MIN
10
20 30 40 50 60 70 80 90 100

Public Information

© onsemi 2023

oNnsemi



NCN260103#% #54

Bk

onsemi o et
10 Mb/s Industrial Ethernet
MAC + PHY IC Controller < £
(802.3cg 10BASE-T1S Compliant) e P
NCNZSO1 n MARKING DIAGRAM

The NCN2E310 devics is an TEEE. 802 Scx comsplisne Edharmes

Tranaceiver includ Ascezz Conolles (MAC) 2 FLCA
Recomcilintion Sublayer (RS} and 2 10BASE-T1S FHY designed for
induztzal multi-drop Edhernet, 1t provides all physical Lapes functions
needed m tmamammit and recive dem ingle unshielded roised
pair NCNZ6010 commuricates e bost MCUs wia the Gpen Alliance
MACFEY SF1 protocol.

Featurea

* :0BASE-T1S - [EEE 502 3cg Comsplians

* 53V Supply Velmge

# Tiwo Configurable Digizl Quipucs that can Drive Low Curens LED:
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010
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APPLICATION NOTE

NCN26010 - Getting Started

Basic Configuration,
Communication and
Exception Handling

AND90155/D

Introduction

‘The NCN260I0 10Base-T1S device has been developed
o adhere to the 1EEE $02.3cg specificarions. s well 2 the
SPI proweol of the Open Alliance (TC6) with various
opeional additional capabilities,

Far comrect and reliable operation, there are a few things
e keep im mimd when coaBiguring NCN26010, especially
since the device canmol perticipaie in communication in
multi-drop segmenl witbout comect configuration. Also,
there i risk of permanenily disnpting the entire segment
in the event of imprapes configuration.

“This application note & intended to provide users with a
guideline for configuring NCN260ID for their specific
applicasicn.

Only she basic seings needed are described bere, and
these are discusved wing configaration examples

Reterence Decuments

Fhysical Layers Specifications and Marageman Pa-
Famesees for 16 Miys Cperation and Associsted Fower
Dslivery over o Single Balanced Pair of Concuctors”
IEEE Computar Socioty, ISBN 075-1-5044-6420-8

Operating Modes:
NON260M0 offers mandatory and optional aperating

modes 25 defined in the IEEE 802.3cg Standard as well as

same feausres that offer extended functionality:

* CSMASCID s the basic operation and fall back

® Physical Layer Collisivn Avidance (PLEA)

* Enhanced Noise Immusity (ENT)

As 8 MAC-PHY device. the NCN26010 integrates both
a 10Base-T1S Physical Layer Device and an [EEES023
Classe 4 Complian: Media Access Consroller into a single
device. This combinatio effers Ethernet commusicaion 1o
larw o MCUs, that offer 2 SP imerface capable of nanning
st kast ISMHz and havieg a TCPAP sack (eg.
FreeRTOS+) implemented in software.

We will highlight the basic functianality of the Open
Allsance MACPHY SPI protocol. For in depth details, users
are recommended 1o consult the OPEN Alliance TC6
document in revision 1.0.

“Tis ilbustrate the basic use af the part, this applicatian ale
starts with discussing bow to read amd write configuration
registers s well as sending acusal ethermet frume da

| OPEN mance throwgh tbe SPl iniecface.
TCA OBASETia MACPHY Sevl birtace in the tex a set of bask d
oren Septenber the use of Address Filiers and Filer Masks inside the MAC
will be explained
SRR re=nd
Hast WU or [P —
Figure 1. Simplified Block Diagram
T ———r— 1 Pubcaton Crder Number

March, 2022 - Re. 0

AND30155D

https://www.onsemi.com/products/interfaces/ethernet-controllers/ncn26010
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EVAL BOARD USER'S MANUAL
yoww.onzemi com

NCN26010BMNEVB

10BASE-T1S Power Supply

and Adapter Board
User’s Manual

EVBUM2834/D

Introduction

The NCN26010BMNEVE is a PCB designed 1o allow
customens to coanect o onsemi’s NCN26010XMNEVE
10BASE-TIS SPI ensbled 10BASE-TIS MACPHY
Evaluation board to Raspberry Pi single board computers
(SBOC). Its main purpose is 1o act as 2 physical interface
adapter, routing the PMOD conmection of the
NCN26010XMNEVE to the appropeiate pins oa the 40 pin
Raspberry Pi SBC.
Features

The NCN26010BMNEVB bridge board includes all
circuitry to allow powering both a Raspberry Pi and an
onsemi NON26010XMNEVE 10BASE-T1S MACPHY

Figure 1. Board Photo

evaluation board as well as establish 2 connection between
the MAPHY evaluation board and the Raspberry Pi. It
featurs  a  DODC  SMPS  buck  converter
(NCVS91330PDSOR2G) that accepis any voltage between
BV and 28V and generates a regulated 5V supply, capable of
sourcing 3A of contisuous current. This & sufficient to
power any Raspberry Pi model available today.

The board also contains 3 linear 3.3 V Voltage regulatoe
(NCP1ISASN3IOT2G) that provides a stable 3.3 V supply
to the Connected 10BASE-TIS MACPHY evaluation
board.

Raspberry Pi

NCN26010XMNEVE

NCN260 10XMNEVK

Figure 2. Evaluation Kit Simplified Block Diagram

© Saricossactor Componurta ndaties, LLC. 3023
May, 2022 - Rev. 1

Publcation Order Numbar:
EVBUM2834D

BOM

[RIRE FISLLe 3T
M F2F
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NCN26010 Example Software Users Guide

Version 1.0.0

The NCN26010 device is an Ethernet Transceiver designed for industrial multi-drop Ethernet. It provides
all physical layer functions needed to transmit and receive data over a single unshielded twisted pair.
The example software provided by onsemi is designed to provide the necessary firmware and
application examples to help designers quickly integrate the NCN26010 into their systems.

Software Architecture

The provided software follows a modular design to allow the software to be quickly adapted to be used
with any microcontroller or to be used with various implementations of the TCP and IP layers of the
network stack. As illustrated below, the standard network stack consists of five layers: Physical (PHY),
Data Link (MAC), Network (IP), Transport (TCP), and Application. The NCN26010 provides a hardware
implementation of the MAC and PHY layers of the network stack. There are many existing open source
or proprietary implantations of the TCP and IP layers that a designer may choose from. The software
provided with the NCN26010 is designed to provide the connection between the IP and MAC layers of
the stack.

TCP/IP Implementation Specific

Yield/Sleep CPU } operati ific Code

) C
Data Link (MAC) Error Handling Common for NCN26010
]— Microcontroller/Hardware Specific

The provided software includes three required modules and one optional module. The required modules
include a module to handle il with the TCP/IP a module to handle hardware
specific details, and the core driver module that configures the NCN26010 and handles errors. The
optional module handles interactions with the operating system to yield the CPU to other tasks when
not processing messages. If no 05 module is provided the system defaults to call functions in the
hardware specific module to sleep the CPU until the NCN26010 signals data is available with an
interrupt. The interfaces for these modules are described in T15_TCP-IP.h, T15_Hardware.h,
NCN26010.h and T15_05.h, respectively.

The core driver module remains unchanged for any combination of hardware and TCP/IP
implementations. The hardware specific module and the TCP/IP modules are intended to be
implemented by the system designer to match their system. We provide the following example
implementations to support systems with the following hardware and TCP/IP implementations:
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