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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national

standards

bodies (ISO member bodies). The work of preparing International Standards is normally carried out

through ISO technical committees. Each member body interested in a subject for which a

technical

committee has been established has the right to be represented on that committee. International

organizations, governmental and non-governmental, in liaison with ISO, also take part in

the work.

ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of

electrotechnical standardization.

The procedures used to develop this document and those intended for its further mainte
degcribed in the ISO/IEC Directives, Part 1. In particular, the different approval criteria-need
different types of ISO documents should be noted. This document was drafted in accordanc
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Atfention is drawn to the possibility that some of the elements of this documéntmay be the
patent rights. ISO shall not be held responsible for identifying any or all such’patent rights.
any patent rights identified during the development of the document will be in the Introduct
on|the ISO list of patent declarations received (see www.iso.org/patents).

Anly trade name used in this document is information given for thé convenience of users an
conpstitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific t
expressions related to conformity assessment, as well as information about ISO's adhere
Warld Trade Organization (WTO) principles in the Techhical Barriers to Trade (TBT), see ww
isof/foreword.html.

Thjs document was prepared by Technical Committee ISO/TC 22, Road vehicles, Subcommit
Data communication.

Aljst of all parts in the ISO 21806 series,can be found on the ISO website.

An]ﬁfl feedback or questions on this do¢ument should be directed to the user’s national standar
complete listing of these bodies,can be found at www.iso.org/members.html.

nance are
ed for the
e with the

subject of
Details of
on and/or

1 does not

erms and
hce to the

w.iso.org/

tee SC 31,

ds body. A

© IS0 2021 - All rights reserved


https://standards.iso.org/iso/
https://www.iso.org/members.html
https://www.iso.org/foreword-supplementary-information.html
https://www.iso.org/foreword-supplementary-information.html
http://www.electropedia.org/
https://standardsiso.com/api/?name=14bb4d10c62dde1726be8f5401726f04

ISO 21806-10:2021(E)

Introduction

The Media Oriented Systems Transport (MOST) communication technology was initially developed at
the end of the 1990s in order to support complex audio applications in cars. The MOST Cooperation was
founded in 1998 with the goal to develop and enable the technology for the automotive industry. Today,
MOSTY enables the transport of high quality of service (QoS) audio and video together with packet data
and real-time control to support modern automotive multimedia and similar applications. MOST is a
function-oriented communication technology to network a variety of multimedia devices comprising
one or more MOST nodes.

Figure 1 shows a MOST network example.

(e

Datq services
SMS, TIMC, DAB.....

Figure 1 — MOST network example

The MOST| communicationtechnology provides:
— synchironous and iSechronous streaming,
— smalljoverhead for administrative communication control,

— afundtional’'and hierarchical system model,

— API stamdardizatiomr througha functiom btocktFBlock) frammework;

— free partitioning of functionality to real devices,
— service discovery and notification, and
— flexibly scalable automotive-ready Ethernet communication according to ISO/IEC/IEEE 8802-3I2l,

MOST is a synchronous time-division-multiplexing (TDM) network that transports different data types
on separate channels at low latency. MOST supports different bit rates and physical layers. The network
clock is provided with a continuous data signal.

1) MOST® is the registered trademark of Microchip Technology Inc. This information is given for the convenience
of users of this document and does not constitute an endorsement by [SO.
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Within the synchronous base data signal, the content of multiple streaming connections and control
data is transported. For streaming data connections, bandwidth is reserved to avoid interruptions,
collisions, or delays in the transport of the data stream.

MOST specifies mechanisms for sending anisochronous, packet-based data in addition to control data
and streaming data. The transmission of packet-based data is separated from the transmission of
control data and streaming data. None of them interfere with each other.

A MOST network consists of devices that are connected to one common control channel and packet
channel.

In
thd

Th
Sp§
Sp§
vel

Th
for

summary, MOST is a network that has mechanisms to transport the various signals and dat
t occur in multimedia and infotainment systems.

e [SO Standards Maintenance Portal (https:/standards.iso.org/iso/) provides referenceg
cifications implemented in today's road vehicles because easy access via hyperlinkj
pcifications is necessary. It references documents that are normative or inférmative for
sions 4V0, 3V1, 3V0, and 2V5.

e [SO 21806 series has been established in order to specify requirements and recomn]
implementing the MOST communication technology into multimnedia devices and 4

comformance test plans for implementing related test tools and testprocedures.

To
md
SYS
daf

pchieve this, the ISO 21806 series is based on the open systeins interconnection (OSI) basid

tems into seven layers as shown in Figure 2. Stream ttransmission applications use a dirg
a interface (transparent) to the data link layer.

a streams

to MOST
to these
the MOST

endations
o provide

reference

del in accordance with ISO/IEC 7498-1l1 and ISO/IEC0731,[3] which structures comnjunication

ct stream
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The Interlrational Organization for Standardization (ISO) draws attention to the fact that it is clainped
iance with this~decument may involve the use of a patent.

that comp

ISO takes

The holdgr of this*patent right has assured ISO that he/she is willing to negotiate licences un
reasonablp and{non-discriminatory terms and conditions with applicants throughout the world
this respeft; the statement of the holder of this patent right is registered with ISO. Information may

]« B . V &
:- E Service interface to higher 0SI layers
=]
: é ISO 21806-4 Transport layer and network layer 1SO 21806-5
| e Service for Service for NetInterface Network error detection Transport layer and netweork-ayer
I control data source data states and management conformance test plan
| =
| § \_/_\ \_/_\
sl - 00O oo/ _________1
E Control data | Streaming data | | Packet data |
| “E Service interface to OSI transport and network layer
Ak 150 21806-6 Data link layer
5 1SO 21806-7
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| g o
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- L
| IS0 21806-8 1SO 21806-10 1SO 21806-12
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| physical layer physical layer physicdllayer
| N
| Common requirements (0.0 .
! Basic physical layer Network 150 21806-9 150 21806-11 oMbl
| phy: Y’ A Power-on /power-off 150-Mbit/s 150-Mbit/s
requirements requirements . .
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| - o physical layer| |physical layer .
! | Electrical interfaces | conformance conformance physical layer
| conformance
| test plan test plan
.
|
| MOST150 oPHY MOST150 cPHY MOST50 bPHY
| requirements requirements requirements
|
|
|
|

0SI-7 1SO 21806-2 Application layer 10 21806-14 conformance test plan
Application Lean application layer
Connection Data
0sI-6 Structure of MOST management transport
Presentation messages
| s . | | Network |
Diagnosis
0sI-5 L 1 I
Session \_/_\ \/_\
____ Control data | Streaming data | | Packet data | - - T~ ]

Fibre optic packaging

Figure 2 — The IS0-21806 series reference according to the OSI model

ho positionieoncerning the evidence, validity and scope of this patent right.

—

Her
In
be

obtained

rom the patent database available at www.iso.org/patents.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights other than those in the patent database. ISO shall not be held responsible for identifying
any or all such patent rights.
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Road vehicles — Media Oriented Systems Transport
(MOST) —

Part 10:
150-Mbit/s coaxial physical layer

1 | Scope

Th
symchronous time-division-multiplexing network.

Th

This document also establishes basic measurement techniqueS)'and actual parameter
MQST150 cPHY.

2 | Normative references

The following documents are referred to in the teXtin such a way that some or all of the
comstitutes requirements of this document. For.dated references, only the edition cited aj
unflated references, the latest edition of the referenced document (including any amendment

ISC
andl definitions

No|

TIA/EIA-644-A-2001,3)Electpical Characteristics of Low Voltage Differential Signaling (LVDS|

Circuits

3 | Terms and definitions

Fo
apply.

ISC

ISO Online browsing platform: available at https://www.iso.org/obp

s document specifies the 150-Mbit/s coaxial physical layer for MOST (MOST150

s document specifies the applicable constraints and defines interfagessand parameter
for]the development of products based on MOST150 cPHY. Such produets include coaxial lin
redeivers, coaxial transmitters, electrical to coaxial converters, and coaxial to electrical cony

21806-1, Road vehicles — Media Oriented Systems Transport (MOST) — Part 1: General ir

JEDEC JESD8C.01,%) Interface Standard for Nominal 3 V/3,3 V Supply Digital Integrated Circ

the purposes-of this document, the terms and definitions given in ISO 21806-1 and the

and{E€ maintain terminological databases for use in standardization at the following ad

cPHY), a

5, suitable
ks, coaxial
erters.

ralues for

ir content
pplies. For
5) applies.

iformation

its

Interface

following

resses:

IEC Electropedia: available at http://www.electropedia.org/

3.1

ECC

electrical to coaxial converter

MOST component that converts an electrical signal into a coaxial signal

2) Available at http://www.jedec.org/.

3) Available at https://wwwt.aonline.org/itandards/.
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3.2

CEC

coaxial to electrical converter

MOST component that converts a coaxial signal into an electrical signal

4 Symbols and abbreviated terms

4.1 Symbols

--- empty table cell or feature undefined
Ac attenuation conformance

Apc 1oss DC attenuation

Jir transferred jitter (RMS)

L. return loss

Ngpp number of bits per frame

PRR bit rate

Prs network frame rate

o standard deviation

Ty ambient temperature

tMDT TimingMaster delay tolerance
tur unit interval

Von output high voltage

VoL output low voltage

4.2 Abbreviated terms

AC alternatingcurrent

AFE analogue-frontend

BER bit.error rate

BR bit rate

Cd[n] condition

CEC coaxial to electrical converter
cPHY coaxial physical layer

CTR coaxial transceiver

DC direct current

DCA DC adaptive

2 © IS0 2021 - All rights reserved
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DD] data-dependent jitter

DLL data link layer

DSV digital sum value

ECC electrical to coaxial converter

ECU electronic control unit

EMC electromagnetic compatibility

EMI electromagnetic interference

LVPS Low-Voltage Differential Signalling

MNC MOST network controller

N/A not applicable

PCB printed circuit board

PDF probability density function

PH[Y physical layer

PLL phase locked loop

RL return loss

RMS root mean square

Rx|data encoded digital bit stream being received

SP|n] specification point [n]

Tx(data encoded digital bitistream being transmitted

5 | Conventions

Thfs document is based on OSI service conventions as specified in ISO/IEC 10731[3],
6 | Physicallayer service interface to OSI data link layer
6.1 .Overview

Thephysicat tayer PHY ) service imterface specifies the abstractimterface to the OStdata

(DLL), see ISO 21806-6[51.

6.2 Data type definitions

The data type Enum is defined as an 8-bit enumeration.

6.3 Eventindications and action requests

6.3.1 P_EVENT.INDICATE

The PHY shall use p_EVENT. INDICATE to indicate the occurrence of an event to the DLL.

© IS0 2021 - All rights reserved
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P EVENT.INDICATE {
PHY Event
}

6.3.2 P_ACTION.REQUEST

P_ACTION.REQUEST shall trigger the execution of a request.

P_ACTION.REQUEST ({
PHY Request
}

6.4 Parpmeters

6.4.1 PHY_Event

Table 1 spcifies the paY Event parameter, which notifies the DLL about events.

Table 1 — Parameter passed from PHY to DLL

Parfameter Data type

Description

PHY Eventg Enum {

PHY Output Off,

PHY Network Activity

}

An event that’is reported to the DLL.

Table 2 spgcifies the parameter values for the pHY Event Bpum.

Table 2 — PHY_Event Enum values

Enum value Description
PHY Outppt Off MNC transmitterminal is switched off.
PHY Netwprk Activity Network activity is detected at the MNC receive terminal.

6.4.2 PHY_Request

Table 3 spEcifies the paY Request parameter, which is passed from DLL to PHY.

Table 3 — Parameter passed from DLL to PHY

Parameter Data type Description
PHY Requgst Enum { Arequest from the DLL
cmd Output Off,
Lllld_u u lL,L) u ‘l,_\/ll 12
cmd Open Bypass,
}
Table 4 specifies the parameter values for the paY Request Enum.
Table 4 — PHY_Request Enum values
Enum value Description
cmd Output Off Switching off the MNC transmit terminal is requested. By default, it is off.
cmd_Output_On Switching on the MNC transmit terminal is requested. By default, it is off.

© ISO 2021 - All rights reserved
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Table 4 (continued)
Enum value Description
cmd_Open_Bypass Opening the bypass is requested. By default, the bypass is closed.

7 Basic physical layer requirements

7.1 Logic terminology

7.1.1 Single-ended low-voltage digital signals

For the parameters provided in JEDEC No. JESD8C.01, Table 5 defines the corresponding|terms for
sinjgle-ended signals used in this document. These terms are used to describe the logic stateq of signals
/RPT and STATUS.

Table 5 — Terms for single-ended signals

Term Corresponding JEDEC patameter
Low

Logic 0 Vo, (output low voltage)
High Voy (output high voltage)

Logic 1

7.1.2 Differential LVDS signals

TIA/EIA-644-A-2001 uses the labels A and B for-the device output terminals; this document fises P and
N, respectively. Table 6 specifies the terms_for’LVDS signals. The terms correspond to thg TIA/EIA-
64#-A-2001 specification.

<

Table’6 — Terms for LVDS signals

Term Corresponding JEDEC parameter
Low

Loeic 0 The/P terminal shall be negative with respect to the N terminal for a binary () state.
ogic
High . . . . .

Lomic 1 The P terminal shall be positive with respect to the N terminal for a binary 1 state.
ogic

Sirfce some of ‘the MOST devices specified in this document use a tri-state LVDS interfade, Table 7
spécifies thetérms for LVDS bus states.

Table 7 — Terms for LVDS bus states

Term Corresponding TTA/EITA description
Disabled The P and N terminals are in a high impedance state. If small leakage currents
Off exist, they might cause an indeterminate voltage on the line/load.
Enabled The P and the N terminals are driving the line/load. The outputs are at valid LVDS
On logic levels provided the input data is valid.
Valid LVDS signal Data or LVDS 0, according to LVDS voltage levels.

7.2 Specification points (SPs)

A physical connection of two MOST devices is called a link. Measurements are taken at specific locations
along a link. These locations are called SPs. The location of the SPs is shown in Figure 3.

© IS0 2021 - All rights reserved 5
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MOST device MOST device
TransceiverJ_ J_Transceiver
MNC Tx @ E 2 C —p@Rx  MNC
1 2 3 4
Key
1 SP1
2 SP2
3 SP3
4  SP4

Figure 3 — Location of SPs along a link

SPs defing interfaces that are boundaries between a transmitting and a“receiving MOST compongdnt.
For each df those interfaces, a set of requirements and properties is defined (e.g. signal timing, sighal
amplitudd, connector interface drawings). SP1 and SP4 are located'between a MOST network controller
(MNC) angl the corresponding transceiver. SP2 and SP3 are located between transceivers and a wirfng
harness.

For MOST| components that are located between two adjacent SPs, requirements and properties ¢an
be derived. The definitions of the second SP of the pairspecify the component's output performancg to
be achievéd, considering input conditions as defined\in the first SP. For example, a transmit converjter
componerlt specification can be derived from SP1@nd SP2. Receive converter component requiremehts
are covergd by SP3 and SP4. Wiring harness requirements can be derived from SP2 and SP3.

In additioh to the definitions of the SPs forJa point-to-point link, this document defines requiremepts
covering the stability of the MOST network. Examples are requirements regarding jitter trangfer
through MOST devices, jitter accumulation through the MOST network, and power state transitions,

The specified parameters in this document are minimum values to ensure functionality of the MQST
network ih a wide range of environmental conditions.

7.3 Phdse variation

7.3.1 General

Data stredm-timing and distortion cause phase variation.

7.3.2 Wander

Wander consists of any phase variation from 0 Hz to 10 Hz. All active MOST components in the MOST
network create wander. Wander is a function of the temperature drift and propagates from node to
node. Typically, wander does not affect alignment jitter eye masks.

NOTE Wander might impact the TimingMaster.

7.3.3 Jitter
Jitter is any phase variation of frequencies above 10 Hz. Every MOST component and the transmission

medium create jitter in the MOST network. Jitter is correlated or uncorrelated. The dominant jitter
sources in the MOST network consist of PLL noise, link-induced DDJ, sensitivity-induced CEC noise,

6 © IS0 2021 - All rights reserved
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crosstalk, or phenomena such as power supply coupling. Data scrambling is used to eliminate DD]J

correlation between nodes.

There are two jitter categories as shown in Figure 4.

— Alignment jitter: jitter that affects the reception of data by degrading the receiver eye diagram

with horizontal closure (influences eye diagram measurement); it has impact only on a li
recovery is performed by the MNC.

nk as data

— Transferred jitter: jitter that is accumulated over all links (does not influence eye diagram

measurement); the TimingMaster jitter tolerance shall be determined accordingly.

spécified to detect possible error traces. If the eye does not hit the mask then data recovery i
Marsk design depends on the required receiver margin and the characteristics of the'ehannel.

Figure 4 shows the phase variation measurements.

,\‘o
Golden PLL. —p» Al'élgzent jitter
CA

T

Phase variationQQ

l.\\\

@ter Transferred
A\~ filter I jitter and wander

SPn
measurement

Figure 4= Phase variation measurements

7.3.4 Clockrecovery andreference clock

7.3.4.1 General

Phase variation cafi‘be measured directly on a data stream. To view alignment jitter and ti
jitter independently, special tools are required.

AlMOST nétworks contain one device that implements the TimingMaster, which creates the

As|the jitter on the measured signal increases, the eye closes more and more. A keep-Ollt mask is

5 ensured.

ansferred

reference

clock. This-elock is embedded within the data stream. All other MOST devices contain TimingSlaves

thgt reécover the clock from the data stream. Therefore, clock recovery is a basic function

hlity of an

MNCG-MOST components add phase variation to the data stream. This degrades the reference

clock.

Receiver jitter tolerance and jitter transfer are basic operation properties of any MNC. Alignment jitter
is measured by means of an eye diagram formed with a Golden PLL. Transferred jitter is measured with

a jitter filter.

Figure 5 illustrates clock recovery and data recovery in an MNC. Therefore, there is a need fo

r a Golden

PLL model and a jitter filter model. Together they reflect the required jitter behaviour of an MNC.

© IS0 2021 - All rights reserved
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Rx data N
l P Datarecovery ) Data processing
| recovered clock i i . Tx data
-":l § Clock recovery Transmitter >

7.3.4.2

The Golde
to its inpy
the SP and

7.3.4.3

The jitter
jitter filtet
the RMS v

MNC

Figure 5 — Clock and data recovery example

Golden PLL

output a clock at the Ul frequency for eye-diagram formation.

itter filter

can be constructed out of hardware or software but shall obtain data from the SP and out
plue of the transferred jitter at the SP.

7.3.5 Link quality

7.3.5.1

General

Link quality describes the minimum performance of MOST components along a single link.

7.3.5.2

Link qual

Alignment jitter

performa

ce. A jitter budget is~created top down starting from SP4. The difference between the

gives the folerable contribution-of alignment jitter for the respective MOST component or transmiss

medium.

s an example, link quality eyes can be required at every point along the link to allow e

MOST conjponent’s alignment jitter contribution to be specified. Figure 6 shows an example of the
diagrams fhat correspond to the SPs in a link.

n PLL is a simplified model which represents the behaviour of the MNGwhen jitter is applied
t. A Golden PLL can be constructed out of hardware or software but\shall obtain data frpm

filter is a simplified model which represents the worst‘case MNC jitter transfer functior]. A

but

ty eye diagrams are uged-to specify and measure link operation and MOST network level

bPs
on
hch

bye
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Transmission Rx front

Ke}
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7.3

Ay
ba

soyrces combines to form accumulated jitter?Ih the network, starting with the first Ti
umulated jitter increases. Therefore, the total jitter at SP4 of the last MNC in the netwo
the total jitter generated in the finaklink and the accumulated jitter from all the links before.

acg
of

SP1
Sp2
SP3
SP4

.5.3 Transferred jitter

Figure 6 — Illustration of eye diagrams at SPs in a link

ortion of every jitter source in the MOST network has some spectral content below the jitter filter
ndwidth. Jitter passed by the filter accumulates in the following nodes. Transferred jitte

r from all

ingSlave,
:[l:< consists

Trgnsferred jitter is measured by filtering the phase variation at any SPn with a jitter filter] The RMS
(sthndard deviation) of the output pf this jitter filter is the amount of jitter contributed to acfumulated
jittler. Transferred jitter specificationis are placed at every SP as shown in Figure 7.
Txfront Transnpssmn Rx front Rx  MNC
end medium end
3 4
Jitter filter Jitter filter Jitter filter Jitter filter

Key

1 SP1
2 SP2
3 SP3
4 SP4

Figure 7 — Illustration of transferred jitter accumulation at various SPs in a link
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7.3.6 MOST network quality

7.3.6.1 Receiver tolerance

Receiver tolerance describes the minimum alignment jitter tolerance of an MNC and the maximum
tolerable alignment jitter that may occur at any place in the MOST network.

The minimum and maximum limits of the eye mask define the receiver tolerance. The closure of the eye
mask originates from accumulated jitter in the MOST network. An MNC recovers all signals that fit into
the SP4 receiver tolerance mask. A MOST device recovers all signals that satisfy the SP3 link quality

requiremerrts:
Figure 8 shows the typical SPs in a ring where the SP4 receiver tolerance limits can be applied@s'a tlest
of MOST nfetwork performance.
TimingSlave n TimingMaster
MNC MNC '\c
Rx Tx Rx Tx (l,
SP4 SP4 @J
I l | &
Rx Tx Rx Tx
converter | converter converter | converter
A ~ A
- N o
\ [ )
| v | v
Tx Rx Tx Rx
converter | converter S converter | converter
LOv
T G;Qg) SP4
Tx Rx Tx Rx
MNC MNC
A
TimingSlave 2 TimingSlave 1
Figure 8 —~Locations where receiver tolerance eye mask can be applied

7.3.6.2 I‘imingMaster delay tolerance

The MOST metwork stability is determined by the ability of the TimingMaster node to tolerate the
accumulated delay present at the end of the ring. TimingMaster delay tolerance is the maximum amount
of accumulated delay for an MNC that is configured as TimingMaster.

TimingMaster delay tolerance is tied to the delay, transferred jitter, transferred wander and maximum
node count.

Formula (1) defines the minimum for the TimingMaster delay tolerance (ty;pt). The relevance of the
different types of phase variation for the accumulated delay is shown in Table 8.

m-1

m-1 m-1
tupr 2tp (M)+ Y tp (1) + Dty (n)+Epmedium +0%,| D Ltry (m]? (1)
n=1 n=0 n=0

where
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tMDT is the TimingMaster delay tolerance;
M is the position of the TimingMaster;
m is the number of nodes in the network;
n is the position of the node in the network;
tp(M) is the delay of the TimingMaster node caused by Rx and Tx converter;
PP isthe total dp]:\y caused hy the medium;
a is a scaling factor that depends on the BER, see Table 8;
tp(n) is the delay of a TimingSlave node, see Table 8;
tw(n) is the wander (phase drift) of the node and link (peak-to-peaky;
try(n) is the transferred jitter of the node (i.e. a = 12, derived froem * 6 o for
BER = 10-9).
Asgumption:
tw is correlated from node to node;
try is uncorrelated from node to node.
Talple 8 shows the purpose of the MOST network delay and jitter parameters that are combined in
Formula (1).
Table 8 — MOST network delay and jitter variables
Variable Formula Description
Delay of 2 tp (M5 the delay caused by Rx and Tx converter of the TimingM4ster node.
TimingMaster node
Dejlrz:ly of a 3) A'MOST network operates properly if the TimingMaster complief with this
TimingSlave node formula.
Accumulation of “ tps is the delay caused by the (m - 1) TimingSlave nodes. The delaly per node
de]ay of TimingSlave is determined by the contribution of Rx converter, MNC, and Tx cpnverter.
nodes
Delay of the medium tp Medium |1t is the total delay caused by the medium (e.g. depending on thg length of
the medium in use).
Accumulation\af 5B) tw sum is the accumulated wander of all nodes. Due to the low-freqyency char-
wander acteristic of wander, either most or all of this phase variation is tfansferred
by a PLL. Wander is generated by all active MOST components of the link and
by the MNC chip. Wander is most commonly caused by variations|in temper-
ature. It shall be specified in the data sheet of each active MOST cbmponent.
Accumulation of (6) t1j_sum is the accumulated transferred jitter of all nodes. Uncorrelated jitter

transferred jitter

sources add according to their variance. Scrambled data eliminates the cor-
relation between DD]J on successive nodes. OEC noise and PLL noise sources
are typically uncorrelated as well. This peak-to-peak number can be directly
tied to a BER when the assumed jitter PDF isnormal, e.g.a=12incase of £ 6 ¢

for BER = 10-°.

tp (M)=tpgrx (M) +tp1x (M)

where

© IS0 2021 - All rights reserved
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M is the position of the TimingMaster;
tp(M) is the delay of the node caused by Rx and Tx converter;
tprx(M)  is the delay of the TimingMaster node caused by Rx converter;

tpx(M)  isthe delay of the TimingMaster node caused by Tx converter.

tD (n)ZtDp“‘ (n)+tDMNC (n)+tDT\ (n) {3)
where

n is the position of node in the network;

tp(n) is the delay of a TimingSlave node, see Table 8;

tp rx(P) is the delay of the node n caused by Rx converter;

tpmnd(m)  is the delay of the node n caused by MNC;

tp (M) is the delay of the node n caused by Tx converter.
n—1
tps = ZtD (n) (4)
=1
where
tps is the accumulated delay of the TithingSlave nodes;

tp(n) is the delay of a TimingSlave node;

n is the position of node in‘the network;
m is the number of nedes in the network.
m-1
tw sup = th () (5)
n=0
where

twsum 1S the accumulated wander of all nodes;
tw(n)  isthe wander (phase drift) per node and link (peak-to-peak);
n is the position of node in the network;

m is the number of nodes in the network.
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m-1
t1)_sum =0‘><,/ Z[tT] (n)I? (6)
n=0

where

trj sym Iis the accumulated transferred jitter of all nodes;

te(n) s the transferred jitter per node (i.e. a = 12, derived from + 6 o for BER = 10-9):

n is the position of node in the network;

m is the number of nodes in the network.

8 | MOST150 cPHY requirements
8.1 General MOST network parameters
8.1.1 MOST network coding

8.1.1.1 General

The following subclauses describe a technique of encoding digital data called DCA coding, which shall
beused in MOST150 cPHY.

8.1.1.2 Pulse characteristics

The MOST150 cPHY signal is scrambled arid encoded using DCA coding. Data pulses range frpm 2 Ul to
6 U], yielding five different pulse widthsj-as shown in Figure 9.

Figure 9 — Allowable pulse widths when using DCA coding

8.1.1.3 Unit interval definition
The unit interval (UI) width calculation is specified in Formula (7).

For MOST150 cPHY, there are 3 072 bits per frame (BPF). Using Formula (7) for a frame rate of 48 kHz
results in a Ul of 3,391 ns. A frame rate of 44,1 kHz has a Ul of 3,691 ns.

1

tji=————— (7)
Prs X2XNpp

where
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tur is the unit interval (UI);
Prs is the network frame rate;

Ngpr s the bits per frame.

8.1.1.4 DC balance

DCA coding ensures absence of DC. Short-term imbalances in offset occur during data transmission.
These imbalances are tracked with a running total called the digital sum value (DSV). The DSV is
calculated by incrementing the sum for every Ul where the levelis [ogic 1 and decrementing the sumlfor
every Ul where the level is logic 0. The calculation for DSV is illustrated in Figure 10.

Dynamic properties of DCA coding:

— the D$V is periodically driven to logic 0 at least once per frame;

— therajnge of DSV values in a valid DCA stream are {-5, -4, -3,-2,-1,0, 1, 2, 3, 4, 5}
— the sHortest DCA period is 4 U];

— the lohgest DCA period is 10 Ul;

— the ddta stream shall have a period of 10 UI at least once per framé. These 10 Ul periods can either
be mgde of pulses that are 4 Ul high/low with 6 Ul low/high, €Ul high/low with 4 Ul low/high| or
5 Ul hiigh/low with 5 UI low/high.

Figure 10 shows the DSV calculation.

1UI
! ! [
high )l—o—‘ﬂ t«i ‘

| | | | | | | | | | | | |
‘ 1 1 1 1 1 1 ‘ o — 1
Signal low >—] r—— | i ol i | i | — T _g‘g
| | | | | | | L | | | | | | | | | | |
| | | | | | | | | | | t | | | | | | | | | | | | | | | | | |
| | | | | | | | | | I | | | | | | | | | | | | | | | | | | |
DSV addénd i+13+13-13-1 3-13-13+13+1i-1£-1 3+13+13+13 13-1 i+1i+1i 13 13+13+13-13-13-1 i+13+13+13-13-13
SR T T T T Ut T T T T N T Y Y N T N O N O T N
Accumulpted 1 1+21#17 0 1 -11-21 10,07 -1 -21-110 1+11 0 1-11 0 1+1} 01-11 01+1 01-1{-21-110 1 +1 0 | -1,
| | | | | | | |} | | | | | | | | | | | | | | | | | | | | | |
DSV R T T A ) D T T T T T T N R R N N O O T O O
| | | | | | T | | | | | | | | | | | | | | | | | | | | | | |
+ A — AN o — 0 o — o —
DSV S — e e —
- !_J‘ H H H | — | — H H [E——

Figure 10 — DSV calculation

8.1.2 Linkand interconnect type

The coaxial cables and the connectors snall be b0 (I end terminated. Depending on the Specific
application, there are two interconnect types.

— Simplex (unidirectional) interconnect-the transmitandreceivelinksare separateand unidirectional
using two separate ports (device connectors) and cables.

— Duplex (bidirectional) interconnect - the transmit and receive links share the same cable using one
port (device connector). Communication is full duplex. A coaxial transceiver (CTR - combination of
an ECC and a CEC) is responsible for separating the transmit and receive signal components.

One of the following connector port types shall be used:

— transmit port (of a simplex interconnect);
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— receive port (of a simplex interconnect);
— bi-directional port (of a duplex interconnect).

These ports shall be uniquely encoded to prevent accidental misconnections being made. All connectors
shall conform to the electrical specifications as defined in 9.4. See Clause 13 for mechanical information
and connector keying.

8.1.3 SP details

TableQ defines the SP locations and interfaces

Table 9 — SP locations and interfaces

SP Location Interface
SP1a ECC electrical input pins at LVDS termination LVDS
Sp2a Signal at transmit port of coaxial interface analogue
SP3a Signal at receive port of coaxial interface analogue
SP4a CEC electrical output pins at LVDS termination LVDS
a See Figure 6.

Figure 11 shows the location of SPs.

MOST device MOST device
Y, 5
T - & . Rx
MNC - | i 1 ® MN¢
I
6
I I
1 2 3 4
Key
1 | SP1
2 | SP2
3 | SP3
4 | SP4
5 | in-line connectors (optional)
6 | 50 Q-coaxial interconnect (including connectors)

Figurett—tocationof SPsforsimplexintercommeet———
Viewed from one node, a duplex interconnect consists of two links - one transmit (or forward) and one
receive (or reverse). In the duplex scenario, the two links shall be considered independently.

Figure 12 illustrates a duplex interconnect. SP1, SP2, SP3 and SP4 indicate the forward signal path.
SP1* SP2* SP3* and SP4* indicate the reverse signal path.

The requirements for the forward and reverse signal paths are identical but the measurements are
performed independently. A method to separate the forward and reverse components shall be utilised
when measuring duplex interconnects.

© IS0 2021 - All rights reserved 15


https://standardsiso.com/api/?name=14bb4d10c62dde1726be8f5401726f04

ISO 21806-10:2021(E)

~
)
<
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10

SP1
SP2
SP3
SP4
in-line
50Qc¢
SP1*: 1
SP2*: |
SP3*: 1
SP4*: y

3 4
\
MOST|device MOST\device
CTR
5
Rx
?/ [ MNC
| Tx
6 N
A
[
8 7

connectors (optional)

baxial interconnect (including connectors)
everse signal path
everse signal path
everse signal path
everse signal path

Figure 12 — Location of'SPs for duplex interconnect

8.1.4 Analogue frontend

The sectiqg

Suppliers
connectio

for SP
for SP
for SP

n between transceiver pins/and coaxial connector is called analogue frontend (AFE).

of coaxial transceivers provide a connection scheme that meets the requirements
h and layout of-the’ transceivers with coaxial connector, including passive componeits.
Performance criteria:

2 apply to EGE and AFE,

3 applyto the signal characteristic after passing the coaxial interconnect, and

A@pply to AFE and CEC.

for

Figure 13 shows the analogue frontend.

16
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MOST device MOST device

MNC

Key

Bow N R

8.1
Coa

Fo1
thd
the

Foi
the

SP1
Sp2
SP3
SP4

Figure 13 — Analogue frontend

.5 Integration of coaxial transceiver

xial transceivers are either realized as standalone components or integrated in the MNC.

standalone transceivers, connections between ceaxial transceiver and MNC are formed a
PCB (e.g. SP1 and SP4). Thus, coaxial transceivers and MNCs from different suppliers, a
requirements for SP1 and SP4, can be used,

integrated transceivers, the coaxial transceiver portion is connected with the MNC Rx s
MNC Tx section. In consequence, there is no external SP1 and SP4. Suppliers of such

velsions are solely responsible for theitinherent SP1 and SP4 performance.

Talple 10 defines the SP locations and interfaces for integrated coaxial transceivers.

Table 10 — SP-locations and interfaces for integrated coaxial transceivers

traces on
lhering to

pction and
ntegrated

SP Location Interface

SP2 Signal at transmit port of coaxial interface analogue

SP3 Signal at receive port of coaxial interface analogue

NO[TE Far)special cases see Clause 15.

Figure/14 shows the location of SPs for simplex interconnect with integrated coaxial transcei

Vers.
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MOST device

MNC

| Network | Tx

| interface |

|

MOST device

MNC

Rx | Network !

| interface |

I

Key

SP1
SpP2
SP3
SP4

in-linelconnectors (optional)

N U1 A W N

Figurgq 14 — Location of SPs for simplex interconnect with integrated coaxial transceivers

Figure 15 [shows the location of SPs for duplex interconnect withiintegrated coaxial transceivers.

50 Q cpaxial interconnect (including connectors)

MOST device

MNC

Nefwork
intlerface

MOST device

~
2)
<

SP1
Sp2
SP3

MNC

Network
interface

~N ]
~—

SP4

in-line connectors (optional)

SP1*: reverse signal path

O N O U1 W N

SP4*: reverse signal path

50 Q coaxial interconnect (including connectors)

Figure 15 — Location of SPs for duplex interconnect with integrated coaxial transceivers
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8.2 Models and measurement methods

8.2.1 Golden PLL

The Golden PLL determines the required worst-case jitter performance of an MNC and is used to form
receiver eye diagrams. The positive edge of the signal shall trigger the Golden PLL. The transfer function
is a low-pass filter with unity gain at 0 Hz.

NOTE For practicality of measurements, the transfer function is specified for 10 Hz and above.
Figuxrel6 chawecthao Coldan DIT trancfar Canotiongs
—Sshewsthe GoldenPransterfanebon-

'

C

£
/

NS
F

Key

a Apg: amplitude point 0.

b Ap,: amplitude point 1.

¢ Fpg: frequency point 0.

d Fpq: frequency point 1.

e Slope.

A attenuation [dB]

F frequency [Hz], logatithmic scale

Figure 16 — Golden PLL transfer function

Talple 11 spécifies the Golden PLL parameters.
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Table 11 — Golden PLL parameters

Parameter Value Unit
Apo 0 dB
Fpo 10 Hz
Apy -3 dB
Fpq 125 kHz
Slope -20 dB/dec
8.2.2 Jitter filter
The jitter [filter determines the worst-case jitter transfer function of an MNC and is used to-calculpte

transferrd
NOTE
The jitter

Figure 17

A

b Ay

¢ Fjo: quuency paint 0.
equency point 1.

d F]l:

e Slopk.

A )

d jitter along the link. The transfer function is a low-pass filter with unity gain at @ Hz.
For practicality of measurements, the transfer function is specified for 10 Hz and abave.
filter shall reference the positive edge of the signal.

shows the jitter filter response.

mplitude point<l.

h

A attelr

uatjon [dB]

mplitude point 0.

F frequency [Hz], logarithmic scale

Figure 17 — Jitter filter response

Table 12 defines the jitter filter specifications.

20
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Table 12 — Jitter filter specifications

Parameter Value Unit
Ajp 0 dB
Fjo 10 Hz
Ap -3 dB
Fi 200 kHz
Slope -20 dB/dec

8.4.3 Retimed bypass mode and stress pattern

The retimed bypass mode is a test mode for physical layer testing. In retimed bypass)modg, the MNC
shall refresh and forward the received signal.

The MOST150 cPHY stress pattern shall be used for:
— | signal level detection,

— | overshoot and undershoot, and

— | all eye diagrams.

Talple 13 defines the reference of the MOST150 cPHY stress pattern.

Table 13 — MOST150 cPHY stress pattern reference

Item Item reference
Ddscription code MOST150 cPHY stress:pattern
Filename MOST150_Stress_Pattern-1v0.pat
Ackess location ISO 21806-1:2020, Annex A
ZIP archive MOST150PHY_Specification_1V0-0.zip

9 | Link specifications

9.1 General

For jitter and pulse“shape evaluation, this document specifies eye diagrams. A large eye opening
indicates a signal'with low jitter and distortion. The eye diagram is specified such that a valid signal
does not overlap-the eye mask. A signal that overlaps the eye mask does not meet the reqyiirements.
Signals with-slow rise times, low amplitude, jitter, or pulse width variations are represented By closures
in the eye.diagram.

All|MOST components along the link shall operate with a BER lower than 10-°.

9.2 SP1

The signal at SP1 shall remain outside the keep-out areas of the eye mask. See 10.1, 11.3, and Clause 12
for operating conditions and interface specifications.

Table 14 specifies the link quality parameters of SP1.
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Table 14 — Link quality parameters of SP1

Link quality parameters of SP1 Condition | Symbol | Minimum | Typical | Maximum | Unit
Transferred jitter Cd1a Jir1 --- --- 50 ps
Eye mask (see Figure 18) Cd2b, Cd3¢ | A, toH;

a Use the jitter filter as specified in 8.2.2.
b Use the Golden PLL as specified in 8.2.1.

¢ The signal shall comply with the minimum input signal amplitude specification, see 12.1.

Gy Keep-out area

Bl Cl

A; Keep-outarea D,

Fy E;

H; Keep-out area (ﬂ

Key
A;toH; |seeTable 15

Figure 18 — Link quality parameters of SP1 - Eye mask

Table 15 specifies the link quality parameters of SP1 - Eye mask.

Table 15 — Link quality parameters of SP1 - Eye mask

Parameter Amplitude Timing

[Key] [mV] [UI]
Ay 0 0,075
B, +100 0,325
Cq +100 0,675
D, 0 0,925
E; -100 0,675
20, -100 0,325
Gy +636
H; 636

9.3 SP2

The signal at SP2 shall meet the requirements in Table 16 and shall remain outside the keep-out area
of the eye mask. Refer to 10.1, 11.3 and Clause 12 for operating conditions and interface specifications.
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Table 16 — Link quality parameters of SP2

Link qualitysgzzirameters of Condition Symbol | Minimum | Typical | Maximum | Unit
Rise time 20 % to 80 % tin 700 --- 1400 ps
Fall time 80 % to 20 % teo 700 --- 1400 ps
Transferred jitter Cd1a J2 112 ps
Steady-state amplitude Cd4d Voo 300 --- 420 mV
Eye mask (see Figure 19) Cd2b, Cd3¢,Cd5¢ | A,toH, --- --- --- ---

a Use the jitter filter specified in 8.2.2.
b Use the Golden PLL specified in 8.2.1.

¢ The DC offset is removed.
d The difference between high-state and low-state of bimodal waveform.
e The mask amplitude parameters include tolerances for overshoot and ringing.
Bz CZ
A, Keep-outarea
F; N
Key

A,toF, seeTablel17

Figure 19 — Link quality parameters of SP2 - Eye mask

Talple 17 specifies the link quality parameters of SP2 - Eye mask.

Table 17— Link quality parameters of SP2 - Eye mask

Parameter Amplitude Timing

[Key] [mV] [UI]
A, 0 0,150
B 125 0,400
(05 125 0,600
D, 0 0,850
E, -125 0,600
F, -125 0,400
G, 235
H, -235

9.4 Coaxial link requirements

9.4.1 Coaxial interconnect, length and attenuation

The coaxial interconnect parameter requirements shall be the same for both simplex and duplex
interconnects. The maximum coaxial interconnect length is specified in Table 18. This length includes
the coaxial cables and the connectors (device and in-line). The number of in-line connectors is not
limited as long as the interconnect conforms to the parameters specified in Table 18.
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Table 18 — Coaxial interconnect attenuation parameters

Link qualitySl[;;rameters of Condition Symbol Minimum | Typical | Maximum | Unit
Coaxial interconnect length Cd1a L 0 --- 15 m
DCloss Cd12 ADpc loss 0 --- 0,5 dB
Skin effect loss Cd1a Fiin 9,2 x 106 00 Hz/dB?
Attenuation conformance Cd1a, cdzb Ac -1 --- 1 dB
a Environmental conditions or mechanical stress being applied to the coaxial interconnectlead to parameter variations.
b F=1MHzto 450 MHz.

For signalfintegrity, the following loss parameters for coaxial cables and connectors are consideped:
— conngctor insertion loss,

— DCrefistance loss,

— skin ¢fffect loss,

— dieledtric loss.

In the M(QST150 cPHY frequency range of interest, dielectric and_ connector insertion losses, ¢.g.
according|to ISO 20860-1[4], are negligible. Therefore, it is sufficient4o,consider only DC resistance gnd
skin effect losses of the coaxial cable as coaxial interconnect attentiation sources.

The amoupt of attenuation is mainly dependent on the length 6fthe coaxial interconnect. For any giyen
interconngct length and for any combination of cable segments and couplers in an interconnect, the|DC
resistancq and skin effect losses have unique values.

For the M[OST150 cPHY frequency range of interesty‘the theoretical transfer function of the coayial
interconngcts is expressed with Formula (8) (cpoaxial cable transfer function versus frequengy).
Formula (B) consists of two terms; both of them*are cable-length dependent (I). The first term of fhe
formula r¢presents the frequency dependentattenuation in [ratio/m], while the second term describes
the phaselover frequency in [rad/m].

F
ApC_loss * T tipd X F+, F
skin %1 —ix skin %1
20 20logqg(e)
Hipeo [F)=10 xe (8)
where
Hieo | isthetheoretical complex transfer function for a coaxial cable;

Apc 10ks represents the DC attenuation;

Fin represents skin effect losses;

tipd stands for linear phase delay and represents a constant propagation delay;
l is the length of the coaxial interconnect;

F is the frequency;

i is the imaginary unit.

The receiver circuitry in the CEC shall include an equalizer designed to compensate for attenuation.
Variations in the coaxial interconnect characteristics, which do not follow the theoretical transfer
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function above, cannot be compensated and degrade the CEC output signal. Therefore, the attenuation
characteristic of a coaxial interconnect shall closely resemble that of an ideal coaxial cable.

Formula (9) expresses the attenuation versus frequency (in dB) for a coaxial interconnect of length I
(within [).

F
A (F) = ADC_loss - F 9)
skin
where
A is the attenuation;

Apc 10ss represents the DC attenuation;
Forin represents skin effect losses;
F is the frequency.

Thg resulting values of the parameters Ap¢ ,ss and F;, for a particulariinterconnect of length (I) are
unfque for exactly this configuration of cables. The resulting parameter values inherently consider
thg length of the particular interconnect. The parameters are~derived from measured transfer
chgracteristics (attenuation over frequency). The numerical values are determined using gnalytic or
experimental (e.g. curve fitting) approaches; Clause 16 contains the description and an example. The
requlting values for Ap. .5 and Fg;, shall meet the rangegiven in Table 18.

To|put constraints on the coaxial interconnect variations, this document defines the aftenuation
copformance (A;) parameter. A;, as shown in Figure 20, specifies the maximum deviation} from the
thgoretical cable transfer function Formula (8) fof a given set of DC resistance and skin effecflosses (as
defined by the interconnect length and qualit§). The coaxial interconnect attenuation shall|fit within
thq boundaries defined by the minimum and maximum values of parameter 4.

© IS0 2021 - All rights reserved 25


https://standardsiso.com/api/?name=14bb4d10c62dde1726be8f5401726f04

ISO 21806-10:2021(E)

Key

1)

Possib|
Ac==

attenu

- x o

freque

A Y

e attenuation curves, based on different Ap 1,55 and Fgyy,.
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ncy

Figure 20 — Attenuation conformance curves

Formula (
of the sig

B) allows to calculate the temporalimpulse response, taking into consideration also the ph
al. The combination of infinite“\Fy;, and zero Ap j,s5 corresponds to a zero-length coaj

cable. Theg combination of finite F;, and'non-zero Ap j,ss corresponds to a coaxial cable with an

zero leng

9.4.2 Characteristicimpedance and return loss (Lg;)

9.4.2.1
In 9.4.2.2

General

coaxial lin
signal to t
impedanc

k. Impedance mismatches cause reflection of some of the signal energy. The ratio of reflec
ransfitted signal is called Ly, . The definition of characteristic impedance is either given
e [)]'or as Ly, [dB], whatever is better suited for the component.

hse
ial

Lo 9.4.2.3requirements are specified for characteristic impedance of components forminlg a

fed
as

On a communication link, Ly, has different importance for simplex and duplex operation.

In simplex operation, Lg; on a transmit path means a minor reduction of signal amplitude in transmit

direction.

Such losses are already included in:

— SP2 output signal specification: this covers amplitude reduction due to Lg; inside the ECU;

— attenuation requirements (see Table 18) for coaxial interconnects: the measurement of attenuation
inherently includes the respective Ly .

Not covered are losses due to impedance mismatches at SP3, between coaxial interconnect and the PCB

interface.

26

© ISO 2021 - All rights reserved


https://standardsiso.com/api/?name=14bb4d10c62dde1726be8f5401726f04

ISO 21806-10

:2021(E)

Crosstalk due to double reflections, as another possible form of signal degradation, is negligible for
simplex.

For duplex, Ly, causes a minor reduction of signal amplitude in transmit direction. More important here
is added noise due to reflections. Signal edges, generated on an ECC of a node, cause reflections when
passing impedance mismatches. Multiple mismatches along that link cause multiple reflections, which
overlay with each other. Such reflections overlay as crosstalk with the signal on the receive path, being
sent from the opposite node. Therefore, the accumulation of relevant Lg; contributions along a link
forms a crosstalk-signal, which compromises the data signal being sent to that node. Cable attenuation
reduces the amplitude of reflections.

Fo1
int

Th
Sp¢

where

Fos

whlere

LRI

duplex links, calculation of minimum CEC-input signal-quality shall consider losses along t
erconnect as well as added crosstalk.

e mismatch of a load impedance Z; to a source impedance Zg results in a refléction cod

pcified in Formula (10).
roZu=Zs
I, +Zg

r is the reflection coefficient;
A is the load impedance;

Zg  isthe source impedance.

e impedance values can be complex numbeérs. The magnitude of the reflection coefficient 1

mula (11).
p=|T

p is the magnitude-of the reflection coefficient;

r is the reflection coefficient.

is expressed by Formula (12)
Lgi, 5=20xlogyq (p)

he coaxial

fficient as

(10)

s given by

(11)

(12)

where

Lg; isthereturn loss, limits are given in the frequency range of 1 MHz to 450 MHz;

p is the magnitude of the reflection coefficient.
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Formula (13) defines the worst-case accumulation of Ly, [dB] for impedance mismatches.

[_LRL_a ] [_LRL_b ]
Lt ace =—20xlogqo| 100 20 J+100 20 )4 (13)

where

Lpy, acc is the return loss accumulation;

Lg;, , [ IstheTeturmiossforimpedance mismmatctr,

Lgy | isthereturn loss for impedance mismatch b.

9.4.2.2 [oaxial interconnect, characteristic impedance and Ly

Table 19 gpecifies the coaxial interconnect characteristic impedance and Lg; parameters. The end4to-
end (SP2 o SP3) coaxial interconnect shall have Ly; as specified in Table 19.

Table 19 — Coaxial interconnect characteristic impedance andLy; parameters

Pafameters Condition Symbol | Minimum }ypical | Maximum | Unit

Return logs of harness- F=1 MHz to 450 MHz

connectorp and inline LRy con N --- 15,6 dB

connectork Cd1a, Cd2b, Cd5e, Cd6f B

Return logs of F=1MHzto 450 MHz

coaxial inferconnect Ccd12, Cd3¢, Cd4d, Ly inef: 20 dB
cdse, Cd6f 3

Character]stic impedance b d

of coaxial kable Cd1?, Cd2b, Cd44, Cd78 Zycable 47 50 53 Q

a Envirpnmental conditions or mechanical stress being applied to the coaxial interconnect lead to parameter variations.
Refer to 10Jl and 11.3 for operating conditions.

b For simplex and duplex.

¢ For dfiplex only.

d Relevpnt for accumulated return loss:
e Measfpired using t;srpr = 400.ps.
f Nomihal characteristic impedance 50 Q.

g See EN 50289-1-11:2002/81.

For duplek, the maximum number of cable segments within a coaxial interconnect is limited by fhe
deviation pf the eable pieces from the nominal characteristic impedance. The summation of mismatches
in an intefjconnect shall result in a return loss, equal or less than specified for Ly, i,tercon.

9.4.2.3 PCB interfaces, characteristic impedance and return loss

Coaxial interconnects are electrically connected to the coaxial transceivers on the PCB. Specification
of SP2 already includes ECC output characteristic and potential losses due to board traces, passive
components and board connector. SP3 represents signal characteristic at the end of a coaxial
interconnect, terminated with the optimum value of 50 Q. Potential signal degradation due to board
traces, passive components and board connector between SP3 and CEC-input shall be considered
additionally. The combination of board traces, passive components, and board connector is called
analogue front end (AFE). In some cases, the length of the electrical connection between device
connector and the CEC/ECC could be long enough to adversely affect the signal integrity.

Table 20 specifies the PCB-interface impedance and Ly, parameters.
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Table 20 — PCB-interface impedance and Ly; parameters

Refer to 10.1 and 11.3 for operating conditions.
b For simplex only.

¢ For duplex only.

d Relevant for accumulated return loss.

e Measured using t,i;.rpr = 400 ps.

f Nominal characteristic impedance 50 Q.

Parameters Condition Symbol | Minimum | Typical | Maximum | Unit
Return loss of ECU F=1MHzto 450 MHz
connector Cd12, Cd2b, cd3e, LRt con - - -15,6 dB
Cd5e, cd6f
For simplex: --- Lg1 sp2 ---
return loss of ECU interface, )

. A,B,C D
measured at device Lpy sp3 < limit line
connector (see Figure 21) Cd1a,Cd2b, cd5e, Cd6f B
Foy dupllex: CECU . A B,C,D .
refurn loss o interface, RL_SP2_ e’
mg¢asured at device Cd19, Cd3¢, C‘f“d' sp3 < 1 Ting
cohnector (see Figure 21) Cd5¢, Cd6
a Environmental conditions or mechanical stress being applied to the coaxial interconnect lead‘to parameteyf variations.

Lr. Y
Key
F frequency [MHz]
Lyl return loss [dB]
AtoD  seeTable 21

Figure 21 — PCB interface impedance and RL parameters - Limit line
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Table 21 — PCB-interface impedance and return loss parameters - Limit line

Parameter Frequency Return loss
[Key] [MHz] [dB]
A 1 -5
B 10 -22
C 100 -22
D 450 -10

The variafions in the signal integrity at SP3 are mainly constrained by the definitions of,SP2Z ljnk

quality (s¢e 9.3) and the coaxial interconnect attenuation requirements (see 9.4.1). Stimulifor’SP3
be calcul
amplitudq V. ,, minimum/maximum rise/fall time, etc.) using a filter with a transfer fafiction given
Formula (B). The transfer function parameters Ap .55 and Fg;, shall be within thé-allowed rangg
specified in Table 18.

Further signal degradation at SP3 might occur due to amplitude noise coupled on the data-signal al
the link. Amplitude noise reduces signal-to-noise ratio and might also cause jitter on the signal. Potent
noise soufces in general are EMC and crosstalk from neighbouring signals and reflections. Reflectig
are causdd by impedance mismatches on the transmit link and~are controlled by constrain
componer]t performances. Potential deterioration by EMC and cr@sstalk from neighbouring signal$
not subjedt of this document.

Reductior| of the noise budget on SP3 due to double reflections is negligible for simplex.

an

ed by filtering a signal representing an SP2 corner condition (minimum/maximum voltage

by
as

ng
ial
ns
ng

is

For duplek transmission, impedance mismatches might cause relevant reflections. Transitions df a

downstrefim signal cause reflections, which accumulate over a link and add to the upstream data sigi

al.

A limitatign for signal-to-noise ratio is inherently given by the specification of components return Ipss
(see 9.4.2.2 and 9.4.2.3), the definition of accumulation of relevant return loss (see Formula (13)), gnd

by the specification of maximum attenuation (see 9.4.1).

9.6 SP4

The signa] at SP4 shall meet the nequirements in Table 22 and shall remain outside the keep-out argas

of the magk. Refer to 10.1, 11.3and Clause 12 for operating conditions and interface standards.

Table 22 specifies the link quality parameters of SP4.

Table 22 — Link quality parameters of SP4

Link quaflity paranieters of SP4 Condition Symbol | Minimum | Typical | Maximum | Unit
Transferrgd jitter Cd1a Jira --- --- 230 ps
Eye mask (sée’Figure 22) Cd2b,Cd3¢,Cd44 | A, toH,

a Use the jitter filter specified in 8.2.2.
b Use the Golden PLL specified in 8.2.1.

¢ The mask parameters include tolerances for overshoot and ringing.

d The steady-state differential voltage shall not be less than that specified in TIA/EIA-644-A-2001.

Figure 22 specifies the link quality parameters of the SP4 eye mask.
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Gy Keep-out area

B4, C4—

A, Keep-outarea D,

Fy E4

Ke)

Talple 23 specifies the link quality parameters of SP4 - Eye mask.

1
o H,

H,y Keep-out area

see Table 23

Figure 22 — Link quality parameters of SP4 - Eye mask

Table 23 — Link quality parameters of SP4 - Eye mask

Parameter Amplitude Timing

[Key] [mV] [UI]
A, 0 0,275
B, +148 0,425
(o) +148 0,575
D, 0 0,725
E, -148 0,575
F, -148 0,425
Gy +636
H, -636

10

10
Th

Power-on and power-off

.1 Frequency reference and power supply
e MOST device shall provide the following.

Frequerncy reference:

The frequency reference is typically a crystal-controlled oscillator or derivative. The requested

accuracy 1s specified in 12.2.

Power supply for MNC, ECC and CEC:

Continuous power supply: V.ccy, with an operating range of 3,3 V + 0,165 V. This power supply
is used to power CEC (or CTR, see 10.3.2).

Switched power supply: Vicsy, with an operating range of 3,3 V + 0,165 V, which shall be capable
of being switched off. This power supply is used to power the MNC and ECC (or CTR, see 10.3.2).

Power supply monitoring circuitry: the MOST device shall provide power supply
monitoring circuitry for supervising Vicsyw, Which is specified in 10.2. The MOST
device shall connect the active-low reset signal /RST provided by the power
supply monitoring circuitry to the /RST inputs of the ECC (CTR) and the MNC.
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If the CTR is powered by Vccy only (see 10.3.2), the /RST signal voltage shall remain below
Veesw-

10.2 Power supply monitoring circuitry
The power supply monitoring circuitry:

— shall provide an active-low reset signal /RST that is a valid LVTTL (JESD8C) signal over the power
supply range Vy, p specified in Table 24.

— shall set-the/RSFsighal-tologic-whenthepowersupply-voltageramps-abeve Y —Switehingfrom

logic P to logic 1 shall be delayed by a minimum time of ¢, to allow the circuitry in the EC( to

stabiljze, the LVDS pins of the MNC to be driven, and the local frequency reference to_stabiljze.

Althopgh a maximum time for ¢y, is not specified, an implicit maximum value exists due to the

required start-up time.

— shall §et the /RST signal to logic 0 when the voltage drops below V. Switching fremlogic 1 to lggic
0 shalll occur within a time of t,..

Table 24 specifies the /RST signal parameters.

Table 24 — /RST signal parameters

Parameter Condition | Symbol | Minimum | Typical | Maximum | Unjt
Supply range for valid logic levels --- VyaLD 1 --- 3,465 \Y
Logic switching threshold --- Vo 2,970 --- --- V
Logic 0 to Jogic 1 time delay --- tps 1 --- --- m
Logic 1 to Jogic 0 time delay --- th: 0 --- 100 TR

10.3 Coaxial transceiver ECC and CEC

10.3.1 General

Wake-up and shutdown methods of thé:MOST network require certain functionality to be built into fhe
ECC and CEC of a coaxial transceiver.

10.3.2 CTRrequirements
If a CTR h3s only one powet-domain (common power supply for ECC and CEC)

— it shall fulfil Icsfipep requirements defined in Table 26 during off-state with /RST signal set to lggic
0 and

— it shall fulfil all the requirements for ECC and CEC, where all power supply related parametgrs
(VeccorVeccor Veccorr Vercor) are referred to the actual CTR power supply used.

10.3.3 ECCrequirements
The ECC functional requirements are listed below.
a) The ECC shall have an LVTTL (JESD8C) active-low reset input pin (/RST).

b) The ECC shall be capable of performing transition detection at its input. Transition detection is the
ability to monitor the input frequency of the signal at SP1 and determine whether the frequency
meets the specifications of Fyppq or Foy;.

c) The off-state for the ECC is defined as follows:

— the ECC shall not generate output transitions;
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— the ECC shall perform transition detection at SP1 in order to check for a valid wake-up
defined as the input signal frequency being within Fqy;.

The on-state for the ECC is defined as follows:

— the ECC shall produce an output signal that is compliant with all the SP2 parameters
Table 16 when being driven by valid SP1 data;

— the ECC shall perform transition detection at SP1 in order to check for a valid
condition, defined as the input signal frequency being within Fypp;.

:2021(E)

condition,

defined in

shutdown

f)
g)

h)

j)

Th
def

T'he ECCshall not generate any output, capable of waKing up a following device, when bel
with an operating voltage within Vic.qpp regardless of the state of the SP1 and /RSTdnp

The ECC shall not generate any output transitions when the /RST input is logic 0.

When being supplied with an operating voltage within Vi¢qg, the internal circuitry of the
settle into stable operation with the ability to perform transition detection within a tin
by the minimum value of the parameter t,,.

When being supplied with an operating voltage within Viccor, the.ECC shall settle into
defined as the on-state, within a time ¢y, when:

— the /RST signal is set to logic 1 and
— the frequency of the SP1 signal is within Fy; (trarsition detection).

When being supplied with an operating voltagé within Vgccqr, the ECC shall be
performing transition detection and shall enterthie off-state, within a time £,gp, when:

— the /RST signal is set to logic 0 or
— the frequency of the SP1 signal is within Fypp; (transition detection).

In the frequency range Fy4, the EEC€shall be in the on-state. In the frequency range Fj
shall be in the off-state. The transition is performed between Fypp; maximum and Fqy, 0

e ECC power state parameteritequirements are summarized in Table 25. Refer to Figure 2
ails.

supplied
ts.

b ECC shall
he defined

operation

apable of

1, the ECC
inimum.

B for more
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Table 25 — ECC power state parameters

Parameter Condition | Symbol | Minimum | Typical | Maximum | Unit
ECC operating voltage range --- VEeccor 3,135 3,300 3,465 \%
ECC glitch-safe voltage range VEccar 2,970 3,465 \Y%
ECC off-state voltage range --- VEccorr 0 --- 1 \Y%
ECC on-state frequency range at SP1 Cd1a Font 12 --- 73,743 MHz
ECC off-state frequency range at SP1 --- Forp1 0 --- 10 kHz
ECC power-on delay Cd2b tono --- --- 400 us
ECC outpult settle tos2 5 MS
ECC powey-off delay --- toFF2 --- --- 2 1S
a Abov¢ this frequency, the ECC may remain in the on-state.
tonz ipcludes tyg,.

Figure 23 shows the ECC timing diagram.

Veccormay -——————————— - VeccormAx -—————————

VeccormMIN| -————————— e - Veccor min

Vicc Vece

oV oV

/RST N \i /RST

|
|
|
|
|
|
|
|
I
|
i

|
SP1 Valid MOST data LVDSO Undefined SP1 Valid MOST data LVDSO Undefined
[ X [ X
:4— torrz —» :4— torrz —»
| |
| | | |
SP2 | Valid MOST dataX Low Level X Disabled SP2 | Valid MOST dataX Low Level X Disabled
1 1 1 1
OFF Reset OFF Signal
Veccormay -————————— = VeccormAX ~———————
VeccormiN| -—f———————————— A Veccormin  -—f—-————— -]
)
Vcc Vicc AT
|
|
oV ov |
|
: |
/RST /RST 5<-tp+:7k
- |
——tone——> I [€—tonz—>
| | |
\ L 1 AW 4 \|/
Undefined Valid MOST data Undefined LVDS 0 Valid MOST dat
SP1 neme)\ all 'a I SPT neme)\ A all : ata
| | ' ' |
<« tosz —P: < tos2 —):
| i | |
SP2 XEnabled Valid MOST data | SP2 XEnabled Valid MOST data
— —
ON Reset ON Signal
Figure 23 — ECC timing diagram
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10.3.4 ECC power-on and power-off sequence

10.3.4.1 General

A typical power-on sequence and a typical power-off sequence for the ECC are described below.
Figure 23 shows an ECC timing diagram. Valid MOST data is specified as follows:

— for SP1, valid MOST data shall be DCA encoded data according to the link quality parameters
specified in Table 14 and the bit rate requirements specified in Table 31;

parameters

specified in Table 16 and the bit rate requirements specified in Table 31.

10}3.4.2 Power-on sequence example scenario

Th
thd
sig
at

EC

e power-on sequence starts with the power supply voltage to the MNC and EEC ramping fip. During
time at which the power supply voltage is not within the ECC’s normal operating range| the /RST
nal is set to logic 0 by the power supply monitoring circuitry to prevent,edges from being|generated
SP2. After the supply voltage reaches its normal operating level, thecifcuitry inside thg MNC and
C might not be stabilized. The power supply monitoring circuitrg-provides a delay from the time
when the supply voltage reaches its normal operating value until /RST transitions to logic 1 $o that the
lodal frequency reference, MNC circuitry, and ECC circuitry haye time to stabilize. Some timg after the
poer supply reaches its typical value, the local frequency reference that provides the MNC w{ith timing
stabilizes, and valid LVDS logic levels are generated by thé MNC at SP1. Once the proper fr¢quency is
detected at SP1, and /RST is logic 1, the ECC can then drive valid data on SP2 after an allowed short

pel
un

10

Th
def
to

iod of undefined data due to the AC-coupling between the output of the ECC and SP2.
lefined data period the signal is balanced, making@se of the DC-balancing of the DCA dat4

3.4.3 Power-off sequence example scenario

e normal power-off sequence is initiatéd by SP1 data being driven to logic 0 by the MN(
ects this event using its internal tramnsition detection circuit and disables the output by d

tinpe later. During the ramp down ofthe power supply, the /RST signal transitions to logic 0

EC
SP
reg

10

10

Th
bei

C’s power supply drops belaw~the glitch-safe voltage range, preventing any glitches on thg
p. The /RST signal is valid down to the minimum of Vy, p. Below the minimum of Vy,p,
ponsible for preventing.any signal oscillations at SP2 regardless of the state of /RST.

3.5 CECrequirements

3.5.1 CECd{functional requirements

e CEC fuhctional requirements are listed below. These requirements are applicable for the
ng powered by an operating voltage in the range defined by VCECOR in Table 26.

uring this
signal.

. The ECC
riving SP2

the voltage range Viccopp WithintheTequired time. The power supply to the ECC is shut down some

before the
output at
the ECC is

CEC when

b)

Tha CEC chall pv-r\xvyi

TTIrC— oo —oTIotT 0

JESD8C.01).

accaordancawith TVUTTLE (faollavar
oot ce—wWwith—v+ e 1owW

A CEC in the off-state:

EDEC No.

— shall keep its STATUS logic 1, the SP4 bus disabled, and consume no more than the sleep current,

Iecsieeps

— shall monitor the amplitude and frequency at SP3.

A CEC in the on-state:

— shall keep its STATUS logic 0 and shall provide valid output data that meets all the SP4

specifications in Table 22 when receiving valid data at SP3;
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— shall monitor the amplitude and frequency at SP3.

d) A CEC shall transition from the off-state to the on-state upon detecting valid wake-up conditions,
defined as an SP3 signal with a frequency within Fyy3 as specified in Table 26. The wake-up

proce

dure has the following requirements:

— the CEC shall set the STATUS to logic 0 within time tgp,rp after valid wake-up conditions are
detected at SP3;

— the CEC shall enable the SP4 LVDS bus and produce a valid LVDS signal within time ¢;ypsy,4 after
setting STATUS to logic 0;

— ]

e) A CEC
CECs
SP3 h
9.3 an
the fo

—
u
L

— tH
f)  While
frequ
betwe

The CECs

10.3.5.2

Table 26 s

e CEC shall enter the on-state within time ty, after the valid wake-up condition is detect

in the on-state shall constantly monitor the input signal frequency and input amplitude
hall transition to the off-state upon detecting valid shutdown conditions. Whenthe signa
As a frequency within Fypp3 as specified in Table 26 or an SP3 amplitude thdtis too low (
d 9.4.1), the CEC shall transition to the off-state. The transition procedure®e-the off-state |
lowing requirements:

e CEC shall force the signal at SP4 to LVDS 0 and set STATUS to legie’1 within a time tgy
bon detecting valid shutdown conditions on SP3; additionally, the*\CEC shall maintain a v4
/DS signal during the detection phase;

e CEC shall maintain its LVDS output at a logic 0 for ayhold time of t;ypsy4 after STAT
ansitions to logic 1;

e CEC shall enter the off-state within time tygg,4 afterthe valid shutdown conditions occur

Fon3 defines the frequency range where the CEC shall be in on-state and Fpp; defines
bncy range where the CEC shall be in off-state, the actual transition points are in the reg
en Fyppz maximum and Fyy; minimum.

hall meet the requirements listed in Table 26. Refer to Figure 24 for more details.

CEC power state requirements

pecifies the CEC power state'parameter requirements.

bd.

A

at
bee
has

ATR
lid

SN

the
on
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Table 26 — CEC power state parameters

CEC power state parameter Condition | Symbol | Minimum | Typical | Maximum | Unit
Power- |Frequency range of input at Cd12 Fonz 12 --- 73,743 MHz
on SP3 for on-state operation
CEC power-on delay Cd2b tona --- --- 9,7 ms
Delay to STATUS falling Cd3¢ tsTATF 200 700 s
STATUS falling to LVDS valid --- tLvpsva --- --- 100 Hs
CEC operating voltage range --- VeEcor 3,135 3,300 3,465 \

Power- |Frequency range of input at --- Forpa 0 --- 10 kHz

off SP3 for off-state operation
CEC power-off delay Cd4d torrs --- - 1 ms
CECLVDS hold time tLVDSH4 1 s
Delay to STATUS rising Cd5e, Cdé6f | tgrarr 2 Hs

Cd5e, Cd7s --- = 7 s

Current consumption in the --- IccsLEEP --- --- 30 HA
off-state

a Above this frequency, the CEC may remain in the on-state.

b tons is the sum of tgrarp tLypsvs and an additional time required for SP4 tereceive valid MOST data.

¢ It is the time from valid wake-up condition to STATUS logic 0, see 10.3.5.1 d).

d toppa 1S the sum of tgrarg and trypspa-

e itis the time from detection of valid shutdown conditions at'SP3 to STATUS logic 1, see 10.3.5.1 €).

f For stand-alone MOST transceivers.

g For integrated MOST transceivers.

Figure 24 shows the CEC timing diagram.

1 1
| v |
SI3 Disabled Enabled X . 0 Valid MOST data X Low Level X Disabled
| A, |
| |
| |
' | | | |
f Yy
Sk4 : Disabled X Enabled X Valid MOST data X LVDSO )\ Disabled
| | |
| | | | |
| | | | |
| | | | |
: | | | | | +
STATUS ! \ | ! ! / !
: M ' : : '
| |
:4— tsrarF ——»—l€— tiypsva : :4— tstaTR P LLypsHa —>:
I | |
€ tons »! [ €—torFpa———»
1 1

Figure 24 — CEC timing diagram

10.3.6 CEC power-on and power-off sequence

10.3.6.1 General

The typical sequences explained below provide a description of the timing shown in Figure 24. Initially
it is assumed that the CEC is powered but it is in its off-state with STATUS logic 1 and the SP4 bus
disabled. In Figure 24, valid MOST data is defined as follows:

— for SP3, valid MOST data shall be DCA encoded data according to the link quality parameters
specified in 9.4.2.2 and the bit rate requirements specified in Table 31;

© IS0 2021 - All rights reserved 37


https://standardsiso.com/api/?name=14bb4d10c62dde1726be8f5401726f04

ISO 21806-10:2021(E)

— for SP4, valid MOST data shall be DCA encoded data according to the link quality parameters
specified in Table 22 and the bit rate requirements specified in Table 31.

10.3.6.2 Power-on sequence example scenario

A CEC that is in the off-state monitors the SP3 signal. The CEC verifies that the amplitude and signal
frequency meet specifications before exiting the off-state. If valid wake-up conditions are present, the
CEC sets STATUS to logic 0 and enables the SP4 LVDS bus. After a settling time, valid LVDS logic levels
are present although valid MOST data may not be on the bus yet. After a short period, the CEC is on and
valid MOST data is on the SP4 bus.

10.3.6.3 Power-off sequence example scenario

In the on-4tate, a CEC monitors the signal frequency at SP3. If the frequency does not meet specificatidns,
the CEC begins transitioning to the off-state by setting the SP4 output to LVDS 0 and. the STATUY to
logic 1. Thie SP4 bus is then maintained at LVDS 0 for a hold time while STATUS is logi¢-1:-After this hpld
time, the CEC disables the SP4 bus and enters the off-state.

11 MOST network requirements

11.1 SP4 receiver tolerance

All MOST fomponents along the link shall operate with a bit error ¥ate (BER) lower than 10-°. See 1{.1,
11.3, and (lause 12 for operating conditions and interface standards.

Table 27 defines the receiver tolerance parameters of SP4,

Table 27 — Receiver tolerance parameters of SP4
Receiver tolerance SP4 Condition Symbol | Minimum | Typical | Maximum | Unif

Eye mask (see Figure 25) Cd1a, Cd2b,.Cd3% | A,p to Hyp --- --- --- ---

a Use the Golden PLL as specified in 8.2.1.

b The difference between the SP4 eye mask and the SP4 receiver tolerance eye mask in the horizontal timing directjon
is due to acfumulated jitter along the link.

C

still complyf

Addigional vertical closure on the\mask is caused by the large amount of jitter present on the signal. The signal sh

with the LVDS specification regarding the minimum signal amplitude.

Figure 25

shows the receivertolerance parameters of SP4 - Eye mask.

| Gar Keep-out area

Bar

Key

38

Asr Keep-out area Dyy

Hyr Keep-out area

see Table 28

Figure 25 — Receiver tolerance parameters of SP4 - Eye mask
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