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reword

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.
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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.

( Aldio ) \C‘ Graphics )

Video

DatalServices ~ Control
SMS,[TMC, DAB...

Figure 1 — MOST network example

The MOST [communication technology provides:
— synchrfonous and.isochronous streaming,
— small ¢verhead for administrative communication control,

— afunctional and hierarchical system model,

— API standardization through a function block (FBlock) framework,

— free partitioning of functionality to real devices,

— service discovery and notification, and

— flexibly scalable automotive-ready Ethernet communication according to ISO/IEC/IEEE 8802-3[4],

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,

coll

isions, 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.
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modlel in accordance with ISO/IEC 7498-1[2] and ISO/IEC 10731[3], which structures com
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[immary, MOST IS a NetworK that has mechanisms to transport the various signals and 44
occur in multimedia and infotainment systems.

[SO standards maintenance portal (https://standards.iso.org/iso/) provides xeference
Cifications implemented in today's road vehicles because easy access via hyperlink
Cifications is necessary. It references documents that are normative or informative for
bions 4V0, 3V1, 3V0, and 2V5.

[SO 21806 series has been established in order to specify requirements and recomr
implementing the MOST communication technology into multimedia devices and
formance test plans for implementing related test tools and testprocedures.

chieve this, the ISO 21806 series is based on the open systems interconnection (OSI) basi

ems into seven layers as shown in Figure 2. Stream transmission applications use a diy
h interface (transparent) to the data link layer.
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" [Tcontrol data | [ Streaming data | [ Packetdata || __ """y T s

Service interface to OSI transport and network layer
1SO 21806-6 Data link layer

1SO 21806-1 General information and definitions

Il |
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|
: 1S0 21806-7 |
0s1-2 I | Network frame | | Channels | | Flow control | Data link layer |
Data link | conformance test plan |
| Arbitration Addressing Cyclic redundancy check |
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] Service interface to OSI data link layer r
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| Common requirements X 150 21806-18 | |
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| - test plan |
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|
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Figure 2 — The 1S0-21806 series reference according to the OSI model

The Internptional Organization for Standardization (ISO) draws attention to the fact that it is claijned
that compljance with this-document may involve the use of a patent.

ISO takes 1]o position/concerning the evidence, validity and scope of this patent right.

The holder of‘this patent right has assured ISO that he/she is willing to negotiate licences urjder
reasonablg abd non-discriminatory terms and conditions with applicants throughout the world. In
this respect, the statement of the holder of this patent right is registered with ISO. Information may be
obtained from 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.

viii © IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=23b66bc5296689055764c2b0b1c61b00

INTERNATIONAL STANDARD

ISO 21806-8:2020(E)

Road vehicles — Media Oriented Systems Transport
(MOST) —

Part 8:
150-Mbit/s optical physical layer

1

Thi
syn

Thi
the
con|

eled

Thi
MO

2

Thd

con

und

ISO

and|

[EC

JED
(3

JED

TIA

3

For

Scope

5 document specifies the 150-Mbit/s optical physical layer for MOST (MOST150
rhronous time-division-multiplexing network.

5 document specifies the applicable constraints and defines interfaces@nd parameters, §

hectors, fibre optic receivers, fibre optic transmitters, electrical te‘gptical converters, an
trical converters.

5 document also establishes basic measurement techniques and actual parameter
5T150 oPHY.

Normative references

following documents are referred to in theltext in such a way that some or all of th
Stitutes requirements of this document. Kor dated references, only the edition cited 4
ated references, the latest edition of theseferenced document (including any amendmen

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

60825-2, Safety of laser products — Part 2: Safety of optical fibre communication systems (|

C MS-013E2), Standard'— Very Thick Profile, Plastic Small Outline (SO) Family, 1,27 mm pit
inch) Body Width. B1R-PDSO/SOP/SOIC

C No. JESD8C.043); Interface Standard for Nominal 3 V/3,3 V Supply Digital Integrated Cird
EIA-644-A%, Electrical Characteristics of Low Voltage Differential Signaling (LVDS) Interfi

Terins and definitions

oPHY), a

uitable for

development of products based on MOST150 oPHY. Such products(include fibre opticall links and

1 optical to

values for

bir content
pplies. For
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DFECS)
rh, 7.50 mm

uits

ice Circuits

the PULposes ofthis Hnr‘nmpnf, the terms and definitions givpn inIS021806-1 and the folla

ving apply.

ISO and [EC maintain terminological databases for use in standardization at the following addresses:

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

[EC Electropedia: available at http://www.electropedia.org/

2)
3)
4)

©IS

Available at https://www.jedec.org/.

Available at https://www.jedec.org/.

Available at https://www.tiaonline.org/standards/.
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3.1

electrical to optical converter

EOC

MOST component that converts an electrical signal into an optical signal

3.2
MOST150

oPHY

150-Mbit/s optical physical layer

3.3

numerical aperture

NA
sine of the
or element

[SOURCE: IEC Electropedia, 731-03-85]

34
optical to
OEC
MOST com

3.5

pigtail
short lengt
between t}

[SOURCE: 1
the Note 1

4 Symb

plectrical converter

bonent that converts an optical signal into an electrical signal

at component and another optical fibre or component

to entry has been deleted.]

ols and abbreviated terms

4.1 Symbols

- enppty cell/undefined

bo th
b, th
Ngpp  bil
Prs ne

ppgr  Dil

e optical signal level when a logic 0 is transmitted
e optical signal level-when a logic 1 is transmitted
s per frame

twork frame rate

rate

vertex angle of the largest cone of meridional rays that can enter or leave an optical $ysfem
multiplied by the refractive index of the medium in which the vertex of the cone i lecated

h of optical fibre, permanently attached to a component.and intended to facilitate jointing

EC Electropedia, 731-05-08, modified — The term-was originally "optical fibre pigtail” pnd

Ty ambient temperature

typr  TimingMaster delay tolerance

tur unit interval

Von output high voltage

VoL output low voltage
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BER bit error rate

BPF bits per frame

Cd[n] condition

DC direct current

DCA DC adaptive

DD] data-dependant jitter

DLL data link layer

DSY digital sum value

ECU electronic control unit

EO( electrical to optical converter
EM( electromagnetic compatibility
EM electromagnetic interference
FOR fibre optic receiver

FO'I fibre optic transceiver

FOX fibre optic transmitter

LS low sensitivity

LVDS Low Voltage DifferentialSighaling
NA numerical aperture

N/A not applicable

MNL MOST network controller

OE( optical\to electrical converter
oPHY aptical physical layer

PCH printed circuit board

PDF probabitity-density futretton
PHY physical layer

PLL phase locked loop

POF polymer (plastic) optical fibre
RMS root mean square

Rxdata  MOST150 oPHY automotive encoded digital bit stream being received
SDA serial data analyser

© IS0 2020 - All rights reserved
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SP[n]
TDM
Tx data

Ul

Specification Point

time-division-multiplexing

MOST150 oPHY automotive encoded digital bit stream being transmitted

unit interval

5 Conventions

This docun

6 Physical layer service interface to OSI data link layer

6.1 Ovel

The physid
(DLL), see

6.2 Dats

The data ty

"'view

SO 21806-6M11.

| type definitions

'pe Enum is defined as an 8-bit enumeration.

6.3 Eventindications and action requests

6.3.1 Pl
The PHY sk

EVENT.INDICATE

P EVENT.INDICATE{

PHY EY

}

6.3.2 P_4
P_ACTION.J
P ACTION.}

PHY Rq

}

ent

ACTION.REQUEST
EQUEST shall trigger the execution of a request.
EQUEST {

quest

hent is based on OSI service conventions as specified in ISO/IEC 10731131,

jall use P EVENT. INDICATE to indicate the\occurrence of an event to the DLL.

al layer (PHY) service interface specifies the abstract interface to-the”OSI data link layer

6.4 Parameters

6.4.1 PHY_Event

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

© IS0 2020 - All rights reserved
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Table 1 — Parameter passed from PHY to DLL

Parameter Data type Description

PHY Event Enum { An event that is reported to the DLL.
PHY Output Off,

PHY Network Activity

}

Table 2 specifies the parameter values for the pHY Event Enum.

Table 2 — PHY_Event Enum values

Enum value Description
PHY Output Off MNC transmit terminal switched off.
PHY Network Activity Network activity detected at the MNC receive terminal

6.42 PHY_Request

Tabje 3 specifies the pHY Request parameter, which is passed from DLL to PHY.

Table 3 — Parameter passed frotn)DLL to PHY

Parameter Data type Description

PHY Request Enum { A request from the DLL
cmd Output Off,
cmd Output On,
cmd Open Bypass,

}

Tabje 4 specifies the parameter valies for the PHY Request Enum.

Table 4 — PHY_Request Enum values

Enum value Description
cmg Output Off Switching off the MNC transmit terminal requested. By default, it is off.
cmd Output_On Switching on the MNC transmit terminal requested. By default, it is off.
cmd Open Bypass Opening the bypass requested. By default, the bypass is closed.

7 |Basiephysical 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
single-ended signals used in this document. These terms are used to describe the logic states of signals
/RST and STATUS.

© IS0 2020 - All rights reserved 5


https://standardsiso.com/api/?name=23b66bc5296689055764c2b0b1c61b00

ISO 21806-8:2020(E)

Table 5 — Terms for single-ended signals

Term Corresponding JEDEC parameter
Low V., (output low voltage)
output low voltage
Logic 0 oL P &
High )
- Voy (output high voltage)
Logic 1

7.1.2 Differential LVDS signals

TIA/EIA-6#4-A uses the labels A and B for the device output terminals; this document uses P and ap N,
respectively. Table 6 specifies the terms for LVDS signals. The terms correspond to the TIA/EtA+644-A
specificatign.

Table 6 — Terms for LVDS signals

Tdrm Corresponding JEDEC parameter
Low
Lodico The P terminal shall be negative with respect to the N termiifial for a binary 0 state.
ogic
High : L . .
Lobic 1 The P terminal shall be positive with respect to the-Ncterminal for a binary 1 state.
ogic
Since som¢ of the MOST devices specified in this document use*a tri-state LVDS interface, Table 7
specifies the terms for LVDS bus states.
Table 7 — Terms for LVDS bus states
Term Corresponding TIA/EIA description
Diisabled The P and N terminalsaré in a high impedance state. If small leakage currents
Off exist, they might cause'an indeterminate voltage on the line/load.
Hnabled The P and the N téfminals are driving the line/load. The outputs are at valid LYDS
On logic levels provided the input data is valid.
Valid VDS signal Data orEVDS 0, according to LVDS voltage levels.

7.2 Spegification points. (SPs)

A physical fonnection offwo MOST devices is called a link. Measurements are taken at specific locatjons
along a link. These logations are called SPs. The location of the SPs is shown in Figure 3.

6 © IS0 2020 - All rights reserved
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MOST device MOST device
Transceiveli Transceiver
MNC  Tx R—» E Rx  MNC
1 2 3 4

Key

1 |specification point 1
2 |specification point 2
3 [specification point 3
4 |specification point 4

Figure 3 — Location of SPs along a link

SPs|define interfaces that are boundaries between a transmitting and a receiving MOST domponent.
For|each of those interfaces, a set of requirements and progerties is defined (e.g. signal tir&ing, signal

amplitude, connector interface drawings). SP1 and SP4 arelocated between a MOST network controller
(MNC) and the corresponding transceiver. SP2 and SP3*are located between transceivers amd a wiring

harpess.

For|MOST components that are located betweenitwo adjacent SPs, requirements and properties can
be derived. The definitions of the second SP ofithe pair specify the component's output perfprmance to
be achieved, considering input conditions_as,defined in the first SP. For example, a transmif converter
conjponent specification can be derived.from SP1 and SP2. Receive converter component requirements
arelcovered by SP3 and SP4. Wiring hatness requirements can be derived from SP2 and SP3,

In dddition to the definitions of,the SPs for a point-to-point link, this document defines requirements
covering the stability of the MOST network. Examples are requirements regarding jitter transfer
through MOST devices, jitter accumulation through the MOST network, and power state trapsitions.

The specified parameters/in this document are minimum values to ensure functionality of the MOST
netvork in a wide range’of environmental conditions.

7.3| Phase variation

7.3{]1 General

Phalse-variation is caused by data stream timing noise and distortion.

7.3.2 Wander

Wander is made up 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 It is possible that the wander impacts 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

© IS0 2020 - All rights reserved 7
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sources in the MOST network consist of PLL noise, link-induced DD], sensitivity-induced OEC noise,
crosstalk, or phenomena such as power supply coupling. Data scrambling is used to eliminate DDJ
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 link as data

recove

measu

As the jitt
specified t
Mask desig

Figure 4 sh

ry is performed by the MNC.

ementj; the 11 er tolerance sha

mingiviaster J1 e determined accordingly.

er on the measured signal increases, the eye closes more and more. A keep-ouf wras
p detect possible error traces. If the eye does not hit the mask then data recovery-is/ensu
n depends on the required receiver margin and the characteristics of the channel.

ows the phase variation measurements.

v
Golden PLL —p» Alignmq@ter
A

T

Phase variation ‘

SPn
measurement

Transferred
jitter + wander

]itte-ni\v

r

—
A\

Figure 4 — Phase variation measurements

7.3.4 Clock recovery and reference clock

7.3.4.1 (

Phase vari
jitter indef

All MOST 1
clock. This

leneral

htion can beJneasured directly on a data stream. To view alignment jitter and transfer
endently,.special tools are required.

etwogrks contain one device that implements the TimingMaster, which creates the refere
cloek is embedded within the data stream. All other MOST devices contain TimingSl3

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

k is
red.

red

nce
ves

that recov

br the clock from the data stream. Therefore, clock recovery is a basic functionality o

[ an

MNC. MOST components add a 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 for a Golden

PLL model

and a jitter filter model. Together they reflect the required jitter behaviour of an MNC.
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Rx data N
l p Datarecovery ) Data processing
| recovered clock i i . Tx data
-":lf Clock recovery Transmitter >
MNC

7.3
The

its input. A Golden PLL can be constructed out of hardware or softwaré but shall obtain da

SP 4

7.3
Thd
jitte
the

7.3
7.3
Lin
7.3

Lin
per
givd

medlium. As an example, link quality eyes can be required at every point along the link to

MO
diag

Figure 5 — Clock and data recovery example

4.2 Golden PLL

Golden PLL is a simplified model which describes the behaviour of the MNC when jitter i

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

4.3 Jitter filter

jitter filter is a simplified model which describes the Worst-case MNC jitter transfer
r filter can be constructed out of hardware or software but shall obtain data from the SP
RMS value of the transferred jitter at the SP.

5 Link quality

5.1 General

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

5.2 Alignment jitter

k quality eye diagrams(are used to specify and measure link operation and MOST net
formance. A jitter budget is created top down starting from SP4. The difference betwe
s the tolerable contribution of alignment jitter for the respective MOST component or tr

5T component’s.alignment jitter contribution to be specified. Figure 6 shows an example¢
rrams that'cerrespond to the SPs in a link.

applied to
a from the

Function. A
and output

work level
en the SPs
insmission
allow each
b of the eye

MNC

N K—\/-\’\
MNC  Tx | | Tx front Transmission Rx front | | Rx
J

end ( medium ) end
JIQ

SP1 SP2 SP3 SP4

Y v

T XX (XX (XX

l eye diagram J l eye diagram J l eye diagram J l eye diagram J

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

A portion of every jitter source in the MOST network has some spectral content below the jitter filter
bandwidth. Jitter passed by the filter accumulates in the following nodes. Transferred jitter from all
sources combines to form accumulated jitter. Accumulated jitter starts small with the first TimingSlave
and gets larger towards the end of the ring. Therefore, the total jitter at the last SP4 point in the MOST
network has two components, one being the total jitter generated in the final link, and the second being
the accumulated jitter from all the links before. Each node shall limit its contribution to the accumulated
jitter to prevent end-of-ring eye closure and receiver failure. The TimingMaster shall be able to tolerate
the peak-to-peak swing of this accumulated jitter. Transferred jitter is critical to MOST network

ter

performan
filter. The
to accumul

e_Transferred jitter is measured by fi]‘rpring the phncp variation at any SPn with a ji

RMS (standard deviation) of the output of this jitter filter is the amount of jitter contriby
ated jitter. Transferred jitter specifications are placed at every SP as shown in Figure %

ted

MN(

Transmission
medium

Tx front
end

Tx

o
Rx Front )Té‘ MNC
end

SP1 SP2 SP3 SP4

! ! ; :

A |[ A | A A

>
Jitter filter Jitter filter ]&t%r filter Jitter filter
&Q J

Figure 7 — Illustration of transferred jitteraccumulation at various SPs in a link

7.3.6 M(

7.3.6.1 K

DST network quality

eceiver tolerance

Receiver tplerance describes the minimum alignment jitter tolerance of an MNC and the maximum

tolerable a

The minimum and maximufslimits of the eye mask define the receiver tolerance. The closure of the

mask origi
the SP4 re
requireme
applied as

ignment jitter that nmay-occur at any place in the MOST network.

hates from accumulated jitter in the MOST network. An MNC recovers all signals that fit
Ceiver tolerance mask. A MOST device recovers all signals that satisfy the SP3 link qua

h test of MOST network performance.

10

eye
nto
lity

nts. Figure,8 shows the typical SPs in a ring where the SP4 receiver tolerance limits caf be
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TimingSlave n TimingMaster
MNC MNC
Rx Tx Rx Tx
A l A l
SP4 SP4
Rx Tx Rx Tx
converter | converter converter | converter
) )
] T )
T YN 4 2
| \ 2 | ¢
Tx Rx Tx Rx
converter|converter converter | converter
L5 [
Tx Rx Tx Rx
MNC < MNC
N\

TimingSlave 2

TimingSlave 1

7.316.2 TimingMaster delay tolerance

Theg MOST network stability is determined by the ability of the TimingMaster node to t
accumulated delay present at the end-ofthe ring. TimingMaster delay tolerance is the maxim
of acrcumulated delay for an MNC thatis configured as TimingMaster.

TinjingMaster delay toleranceis-tied to the delay, transferred jitter, transferred wander and
node count.

Formula (1) defines the\minimum for the TimingMaster delay tolerance (typ7). The relev

diff]

The
tole

Figure 8 — Locations where receivertolerance eye mask can be applied

erent types of phasevariation for the accumulated delay is shown in Table 8.

requirements.for the MOST network design are combined in the Formula (1) — TimingM|
rance typq

blerate the
m amount

maximum

hnce of the

aster delay

e8]

m-1 m-1 m-1
2
tuion St (M)+ Z tp (n)+ Z tw (M) Hp edium TOX /Z [tT] (n)]
n=1 n=0 n—=0.

where

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) s the delay of the TimingMaster node caused by Rx and Tx converter;
© IS0 2020 - All rights reserved
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tp Medium 1S the total delay caused by the medium;

a
tp(n)
tw(n)

try (n)

Assumptiop

tw

Table 8 sh

is a scaling factor that depends on the BER, see Table 8;

is the delay of a TimingSlave node, see Table 8;

is the wander (phase drift) of the node and link (peak-to-peak);

is the transferred jitter of the node (RMS) (i.e. a = 12, derived from +6 o for
BER = 1079).

is correlated from node to node;
is uncorrelated from node to node.

bws the purpose of the MOST network delay and jitter parameters that-are combine

Formula (1)).

Table 8 — MOST network delay and jitter parameters

l in

TimingSlave node

Delay Formula Description
Delalitlof 2 tp(M) is the delay caused by Rx and Tx{Converter of the TimingMaster node.
TimingMaster
node
Delay|of a 3 A MOST network operates properly if the TimingMaster complies with this

Formula.

Accumulation of (3] tps is the delay caused bythe (m - 1) TimingSlave nodes. The delay per nofde
delayf of is determined by the centribution of Rx converter, MNC and Tx converter.
TimingSlaye nodes
Delay df the tp Medium | TOtal delay causedby the medium (e.g. depending on the length of the
medipm medium in use);
Accumullation (5) tw sym Is the accumulated wander of all nodes. Due to the low-frequency
of wander characteristic of wander, either most or all of this phase variation is
tran§ferred by a PLL. Wander is generated by all active MOST component$ of
thelink and by the MNC chip. Wander is most commonly caused by
variations in temperature. It shall be specified in the data sheet of each
active MOST component.
Accumulgtion of ©) t1j_symis the accumulated transferred jitter of all nodes. Uncorrelated jitter
transferr¢d jitter sources add according to their variance. Scrambled data eliminates the
correlation between DDJ 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 is normal, e.g. @ = 12 iy
case of +6 sigma for BER = 109,
ty (M)=Typg (M )Ty 15 (M) (2)
where
M is the position of the TimingMaster;
tp(M)  is the delay of the node caused by Rx and Tx converter;
tp r(M) is the delay of the TimingMaster node caused by Rx converter;
tp tx<(M) is the delay of the TimingMaster node caused by Tx converter.
12 © IS0 2020 - All rights reserved
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tp (n)=tp gy (M)+tp M (M) +p 1y (1)

where
n is the position of node in the network;
tp(n) is the delay of a TimingSlave node, see Table 8;
tprx(n) is the delay of the node n caused by Rx converter;
tp mncl) 1s the delay of the node n caused by MNC;
tp (M) is the delay of the node n caused by Tx converter.
m-1
tps =D tp ()
n=1
whére
tps is the accumulated delay of the TimingSlave nodes;
tp(n) is the delay of a TimingSlave node;
n is the position of node in the network;
m is the number of nodes in the network.
m-1
b sum = ., tw (1)
n=0
whére
twsym Is the accumulated wander of all nodes;
tw(n) is the wander (phase drift) per node and link (peak-to-peak);
n is the position-of node in the network;
m is the mumber of nodes in the network.
m-1 2
try sum THX Z [tTI (")]
n=0
whére
trj sym Is the accumulated transferred jitter of all nodes;
try(n)  isthe transferred jitter per node (RMS) (i.e. a = 12, derived from +6 sigma for
BER = 1079);
n is the position of node in the network;
m is the number of nodes in the network.

© IS0 2020 - All rights reserved
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8 MOST150 oPHY 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

be used in

QOST150 oPHY.

8.1.1.2 H

The MOST
6 U], yieldi

8.1.1.3 U

ulse characteristics

|50 oPHY signal is scrambled and encoded using DCA coding. Data pulses rangefrom 2 U
hg five different pulse widths, as shown in Figure 9.

o

Figure 9 — Allowable pulse widths when using DCA coding

A

A

Y
Y

A
Y

o
S

Init interval definition

The unit interval (UI) width calculatienis specified in Formula (7).

For MOST1
3,391 ns. A

1))

where

50 oPHY, there are 3-Q072 Ngpp. Using Formula (7) for a 48-kHz frame rate results in a U
44,1-kHz frame rate-has a Ul of 3,691 ns.

1

= ><2><NBPF

is the unit interval (UI);

typ

PFs

NBPF

is the network frame rate;

is the bits per frame.

8.1.1.4 DC balance

I[to

I of

(7)

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 level is logic 1 and decrementing the sum for
every Ul where the level is logic 0. The calculation for DSV is illustrated in Figure 10.

14
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Dynamic properties of DCA coding:
— The DSV is periodically driven to logic 0 at least once per frame.

The range 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 Ul

The longest DCA period is 10 UL

The data stream shall have a period of 10 UI at least once per frame. These 10 Ul periods can either
he made of pnlqpc that are 4 11 high'/lnw with 6 111 Inw’/high 6 11 high'/lnw with 4 111 Ir‘w/high, or

5 Ul high/low with 5 Ul low/high.

Figiire 10 shows the DSV calculation.

I I I I I I I I I 1 ) I I
I I I I I I I I I I 1 I I
3 high 1 - : 1 : - : 1 : 1 : : -
Slg nal low >— [ | ! [ ! | ! | PR [ _|_|:_;
I I I I I I I I I I I I | I I I I I I
I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I
I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I
DSV addend M40 -11-1 1-11-1 04141 1-11-1 1411 41 -11-1 1+ 1+11-11 Er i +11-11-1 -1 1 +T+1] -1 111
bbb b e NT
I I I I I I I I I I I I I I I I I [} I I I I I I I I I I I I
Acftumulated 11424110 1 -11-21-1101-11-21-110 +11 0 1-11 0410 1-11 01+1 01-11-2,-110 1+ 0| -1}
I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I
DSV N T T S S S N S S N\ S O SO Y S Y N S A A IV N
I I I I I I I I I I I I I I I ) I I I I I I I I I I I I I I
+ A T T T T A T T S R, N N S S S O A T ™ O
DSV b —— e e e b —
- ' I_= :_l I_= :_l M J— I_= :_l | I

Figure 10 — DSV calculation

2 Specification Point details

Typiically, an optical pigtail, a short piéce of fibre or a light pipe, connects the FOR or FOX to|the optical
conpector. The optical pigtail ean cause some power loss between the converter and the optical
conpector. For more informationabout the optical connector, see Clause 14.
Table 9 specifies the SP lecations and interfaces.
Table 9 — Specification point locations and interfaces
Ypecification Point Location Interfade

SPqa EOC electrical input pins including termination LVDS

SP2a End face of optical contact of optical connector Radiated ogtical

Sp3a End face of optical contact of optical connector Coupled optical

SpP4a OEC electrical output pins including termination LVDS
a  SeeFigure 6.
Figure 11 shows the location of specification points.
© IS0 2020 - All rights reserved 15
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MOST device

MOST device

MNC

Tx

EOC J_ J_ OEC

FOX[=@ > ¢ JFoR

Rx MNC

Key

1 SP1
2 SP2
3 SP3
4 SP4

Figure 11 — Location of specification points

8.2 Models and measurement methods

8.2.1 Gollden PLL

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

NOTE For practicality of measurements, the transfer function is specified for 10 Hz and above.

Figure 12 dhows the Golden PLL transfer function.

[dB] A 1

Apo /

Slope

3

4

fPO

Key

1 amplitude point 0
2 amplitude point 1
3  frequency point 0
4  frequency point 1

16

Figure 12 — Golden PLL transfer function

>
Frequency [Hz]
(logarithmic scale)
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Table 10 specifies the Golden PLL.

8.2
Thd

Table 10 — Golden PLL parameters

Parameter Value Unit
Apg 0 dB
fro 10 Hz
Apq -3 dB
fr1 125 kHz

Siope =20 dB/dec

IS0 21806-8:2020(E)

2 Jitter filter

jitter filter determines the worst-case jitter transfer function of an MNC afnd’is used tp calculate

trapsferred jitter along the link. The transfer function is a low-pass filter with-unity gain at () Hz.

NOT
The

[d

K, 1
fljo /

jitter filter shall reference to the positive edge of the signal.

Figire 13 shows the jitter filter response.
Gajin

E For practicality of measurements, the transfer function is specified for 10 Hz and above.

3
A >
fio Freq.uenc_y [Hz]
(logarithmic scale)

Key
1 |amplitude point 0
2 |amplitude point 1
3 |frequency point 0
4 frequency pointt

Table 11 specifies the jitter filter specifications.

© IS0 2020 - All rights reserved

Figure 13 — Jitter filter response

Table 11 — Jitter filter specifications

Parameter Value Unit
Ajp 0 dB
fio 10 Hz

17
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Table 11 (continued)

Parameter Value Unit
i 200 kHz
Slope -20 dB/dec

8.2.3 Retimed bypass mode and stress pattern

The retimed bypass mode is a test mode for physical layer testing. In retimed bypass mode, the MNC

shall refreg

h and forward the received signal.

The MOST150 oPHY stress pattern shall be used for:

— optica
— optica
— alleye

Table 12 dg

signal level detection,

overshoot and undershoot, and

diagrams.

fines the reference of the MOST150 oPHY stress pattern.

Table 12 — Description of MOST150 oPHY stress pattern

I

cm

Item reference

Description} code

MOST150 oPHY stress pattern

Filename

MOST150_Stress_Pattern-1v0.pat

Access location

ISO 21806-1:2020, Annex A

ZIP archive

MOST150_oPhy_Specification_1V1-0.zip

8.2.4 Op

Signal leve
the SP2 an

the by and p, levels.

tical signal level detection

| detection of b, and b, shall caletilate the extinction ratio and determine the placemerjt of

SP3 eye masks. The vertical.amplitude of the SP2 and SP3 eye masks is scaled relative to

8.2.5 Repion of optical signallevel detection

The b, levdl is determined-during a 5 Ul or 6 Ul pulse with high optical signal level while the b levpl is
determinegl during a 5 Ulor 6 Ul pulse with low optical signal level. The transient regions are the afeas
of the pulsp where the/signal is not settled enough to yield a repeatable measurement for b, or b. [The
b; and b, alues aré-the statistical mean of the high and low signal amplitude respectively during|the
interval definediin*Figure 14 and Table 13.

Figure 14 gdhows the optical signal level test eye.

18
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5Ulor 6 Ul
/ b tosie
/ a  tosts
4 b,
Transient Measurement Transient
region region region
-{— bg

Key
a | Time of optical signal level detection start.
b | Time of optical signal level detection end.

Figure 14 — Optical signal level eye diagram

Table 13 specifies the optical signal level detection interval.

Table 13 — Optical signal level detection interval

Measurement region Value Unit
tosLe 4 ul

9 |Link specifications

9.1l 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 yalid signal
does not overlap the eye miask. A signal that overlaps the eye mask does not meet the requirements.
Signals with slow rise times, low amplitude, jitter, or pulse width variations are represented py closures
in the eye diagram.

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

9.2| Specification Point 1 (SP1)

The sighal at SP1 shall remain outside the keep-out areas of the eye mask. See 10.1, 11.4, angl Clause 12
for pperating conditions and interface specifications.

Table 14 specifies the link quality parameters of SP1.

Table 14 — Link quality parameters of SP1

Link quality parameters of SP1 Condition | Symbol | Minimum | Typical | Maximum | Unit
Transferred jitter (RMS) Cd1a Jir1 --- --- 50 ps
Eye mask (see Figure 15) Cdz2b A; to H, --- --- --- ---

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

© IS0 2020 - All rights reserved 19
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Gy Keep-out area

B1 Cl

A, Keep-outarea D,

Fq E;

H, Keep-out area

Key
A;toH; sdeTable 15

Figure 15 — Link quality parameters of SP1 — Eye mask

Table 15 specifies the link quality parameters of SP1 eye mask.
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Table 15 — Link quality parameters of SP1 — Eye mask

9.3

9.3

Thd
the

Parameter Amplitude Timing

(key) (mV) (un
Ay 0 0,075
B, +100 0,325
Cy +100 0,675
nl Q n’Q’) N
E; -100 0,675
F, -100 0,325
Gy +636
H; -636

Specification Point

2 (SP2)

1 Link quality parameters

signal at SP2 shall meet the requirements in Table 16 and,shall remain outside the keepA
eye mask. Refer to 10.1, 11.4 and Clause 12 for operating{¢onditions and interface standards.

Table 16 — Link quality parameters of SP2

out area of

Link quality parameters of SP2 Condition Symbol | Minimum | Typical | Maximurm | Unit
Centre wavelength Cd1a Aoy 635 650 675 nm
Spdctral width (RMS) Cdz2b Oy --- --- 17 nm
Avdrage optical output power Cd3¢, Cd44,Cd5e Ponia -8,5 -1,5 dBm
Extfinction ratio cdbf cd7e Fez 10 --- --- dB
Trapsition times (rise or fall) cdgh tuo --- --- 0,5 Ul
Trajnsferred jitter (RMS) Ccdoi Jir 112 ps
Eyd mask (see Figure 16) CdeJ, Cd10k A,toF,
(see
Table 17)

The centre wavelength A, is given in Formula (8).
The spectral width o,, is given in Formula (9).

The laser€laS$s 1 limits according with IEC 60825-2 shall be met. In failure cases, such as when no data tr

bent at the\nput of the transmitter, the output shall be disabled within the time tqpg, (specified in Table 25).

Thelpower within a far field angle of 30° (NA = 0,5) and a diameter of 1 mm.

The'losses through the optical pigtail shall be kept below 1,5 dB, except integrated pigtail.

nsitions are

The detection of by and b, is specified in 8.2.4.
The extinction ratio r,, is given in Formula (10).

The transition times are determined between the 20 % and 80 % thresholds.

Use the jitter filter specified in 8.2.2.

The detection of by and by is specified in 8.2.4.
Use the Golden PLL specified in 8.2.1.

© IS0 2020 - All rights reserved
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2 end PX/li

2=

where

A

start

A

end

P.

1

O0)2=

where

start

end

e2

where

start

2 lend P
_Zstart

is 500 nm;

is 800 nm;

s the optical power measured at the wavelength A;.

Z-AZZLPX“? )
\ Z /lend P

start

s 500 nm;
s 800 nm;

s the optical power measured at the wavelength A;.

bl
=10xlog .
0

r., isthe extinction ratio;

b, idthe optical signal level when a lggj¢ 0 is transmitted;

b, idthe optical signal level when\a logic 1 is transmitted.

Key
A2toF2 s

Bz CZ
A, Keep-outarea D,

F, E,

€ 14dDIle 1/

Figure 16 — Link quality parameters of SP2 — Eye mask

Table 17 specifies the link quality parameters of the SP2 eye mask.

22

(8)

(9)

[10)
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Table 17 — Link quality parameters of SP2 — Eye mask

IS0 21806-8:2020(E)

Parameter Amplitude Timing
(Key) (mV) (un
A, 0,5 x (by + by) 0,150
B, 0,8 x (b = by) + by 0,400
C, 0,8 x (b = by) + by 0,600
D 0,5x (b b) 0.850
E, 0,2 x (by = by) + by 0,600
F, 0,2 x (b = by) + by 0,400

9.32 Optical overshoot and undershoot

9.312.1 General

Megsurement of the optical overshoot and undershoot ensures proper-0peration of the optidal receiver.
The optical pulse shape is tested with a parameterized mask. Theimask parameters are based on b,
and|b;. EOCs shall transmit an optical signal that complies with the Specified overshoot and §indershoot

magks, when driven with an electrical signal as specified in 92,

9.3{2.2 Optical overshoot method

Magk amplitude parameters are normalized and arecalculated based on the measured b, an

d b levels.

Tinmje parameters are specified in units of Ul and.the origin is specified from the mid-point of the rising

or fhlling edge of the signal, as illustrated in Figure 17 and Figure 18. The signal shall rem

thekeep-out areas of the masks.

Figliire 17 shows the SP2 overshoot mask:

hin outside
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Keep-out area
Jo KO
o—

b1 (logic 1)

By ¥ by Ho—
2 0
iy Keep-out
by (logic 0) area
Fo Bo

Key
A, to Kysee [[able 18

Figure 17 — SP2 overshoot mask

Table 18 specifies the SP2 overshoot mask parametervalues.

Table 18 — SP2 overshoot mask parameter values

Mask parameter Normalized amplitude Time (UI)
Ag -0,200 -0,630
By -0,200 +0,100
Co +0,500 +0,100
Dy +0,800 +0,350
Eg +0,800 +1,370
Fo +0,200 -0,630
Go +0,200 -0,350
Ho +0,500 -0,100
Jo +1,400 -0,100
K5 +1-400 +1-370
NOTE All amplitude values are normalized to by = 0 and b, = 1.

9.3.2.3 Optical undershoot method

Figure 18 shows the SP2 undershoot mask.
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Ky
Py

b1 (logic 1)
Cy

Keep-out

Ay F, darea

Ry

b (logic 0)

HU ]U
Keep-out area

t=0
Key]
Aytp Ty seeTable 19

Figure 18 — SP2 undershoot mask

Table 19 specifies the SP2 undershoot mask parameter values.

Table 19 — SP2 undershoot mask parameter values

Mask parameter Normalized amplitude? Time (UI)P

Ay +0,800 -0,630 -x

By +0,800 -0,530 -x

Cy +0,850 -0,530 -x

Dy +0,850 -0,430

Ey +0,800 -0,430

Fy +0,800 -0,350

Gy +0,500 -0,100

Hy -0,200 -0,100

Ju -0,200 +1,370

Ky +1,400 -0,630 -x

Ly +1,400 -0,530 -x

My +1,340 -0,530 - x
a  All amplitude values are normalized to by = 0 and by = 1.
b The locations of Ay, By, Cy, Ky, Ly, and My on the time-axis depend on the nominal pulse width to be measured. This
gel?ler;dzez)cy is expressed by the parameter x, which is calculated by: x = nominal pulse width in UI - 2. (For 2 Ul, x = 0; for
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Table 19 (continued)

Mask parameter Normalized amplitude? Time (UI)P
Ny +1,150 -0,220 - x
Py +1,150 +0,100
Ry +0,500 +0,100
Su +0,200 +0,350
Ty +0,200 +1,370

a  All amplitude values are normalized to by = 0 and b, = 1.

b The locd
dependency
6 UL, x=4).

tions of Ay, By, Cy, Ky, Ly, and My on the time-axis depend on the nominal pulse width to be measured., ]
is expressed by the parameter x, which is calculated by: x = nominal pulse width in UI - 2. (For 2 UL, =0

[his
for

9.4 Speq

Applying t
SP2 worst;
standards.
the require

Table 20 sy

ification Point 3 (SP3)

case conditions. Refer to 10.1, 11.4 and Clause 12 for operating conditions and inter

ments in Table 21.

ecifies the transfer function of optical fibre.

Table 20 — Transfer function of optical fibre

he transfer function of the POF in Table 20, the stimuli for the receiver correspond to

face

OECs shall provide an electrical output signal as specified in 9.5. The'signal at SP3 shall npeet

b For the

¢ Lpopist

Transfer function of optical fibre Condition Mathematical representation of the POF ljnk
3 dB bandwidth depending on Lpgp Cd1a, Cd2b, Cd3¢ See Formula (11).
Standard dpviation of Gaussian transfer Cd3d
. See Formula (12).
function
POF transfe¢r function Cd4e See Formula (13).
3 For the galculation of SP3 stimulus minimum and niaXimum Lpq shall be considered.

maximum length of POF see 11.3.

he length of the fibre in meter. The dimension of B3, is Hz.

4 Lpopis the length of the fibre in meter. Thé dimension of By is Hz.
¢ The POH transfer function is validfor 1 mm polymer optical step index fibre with launch condition NA 0,5.
By qp =[L009x 106 x L0747 11)
0=0,132/B,yp 12)
2
—2x(no f)
|Hlpop f)=exp[ } 13)

Table 21 specifies the link quality parameters of SP3.

26
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Table 21 — Link quality parameters of SP3

Link quality parameters of SP3 Condition Symbol | Minimum | Typical | Maximum | Unit
Centre wavelength Cd12 A 635 650 675 nm
Spectral width (RMS) Cdz2b Oy3 17 nm

i i c d e
Recevabi aversgeaptcatpower | ca oo | T || 2 | a
Receivable average optic_al power Cd3¢, Cd44, Ccd5e, p 20 . ) dBm
range for data recovery in LS version Cdef, cd7e opt3LS

a  The centre wavelength A is given in Formula (14)

b |The spectral width o, is given in Formula (15).

¢ | The recommendations of IEC 60825-2 shall be taken into account when measuring SP3.

d  |The power within a far field angle of 30° (NA = 0,5) and a diameter of 1,0 mm.

¢ |This assumes an attenuation of >0,5 dB between SP2 and SP3.

f | The losses through the optical pigtail shall be kept below 1,5 dB, except integrated pigtail:
g |This is the value when the incoming signal has passed the receiving contact end face,

NOTE The product type is provided with the label “MOST150 oPHY LS”.

i:)L d
D R,

— start (1 4)

2 Z/lend P1

Start

c3

whére

Agtart 15 500 nm;

A is 800 nm;

end

p.

: is the optical power measured,at the wavelength A,.

=Aen 2
2,-:,1 ¢ Pl X(Ai _/’]’c3)

0_2'3 — start (1 5)

2 i:/lend Pl

Start

whegre

Astart 1S 50Qnin;

A is’800 nm;

end

P.

! is the optical power measured at the wavelength A,.

9.5 Specification Point 4 (SP4)

The signal at SP4 shall meet the requirements in Table 22 and shall remain outside the keep-out areas
of the mask. Refer to 10.1, 11.4 and Clause 12 for operating conditions and interface standards.

Table 22 specifies the link quality parameters of SP4.
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Table 22 — Link quality parameters of SP4

Link quality parameters of SP1 Condition Symbol | Minimum | Typical | Maximum | Unit
Transferred jitter (RMS) Cd12 Jiva --- --- 230 ps
Eye mask (see Figure 19) Cd2b, Cd3¢,Cd4d | A, ...H,

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.

Figure 19 ghows the link quality parameters of SP4 eye mask.
| Gy Keep-out area |
B4 C4—
A, Keep-outarea D,
F4 E4
H, Keep-out area “\\\ |
Key
A toH, speeTable 23
Figure 19 — Link quality parameters of SP4 — Eye mask
Table 23 specifies the link quality parameters.of SP4 eye mask.

Table 23 — Link.quality parameters of SP4 — Eye mask

Parameter Amplitude Timing

(Key) (mV) (un
A7 0 0,275
B, +148 0,425
C, +148 0,575
D, 0 0,725
E, -148 0,575
F, -148 0,425
Gy +636
H, -636

10 Power-on and power-off

10.1 Frequency reference and power supply

The MOST device shall provide the following:

Frequency reference: the frequency reference is typically a crystal-controlled oscillator or
derivative. The requested accuracy is specified in 12.2.
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— Power supply:

Veerxt MNC and EOC supply with a nominal operating range as specified in Table 25. The power
supply shall be capable of being switched off.

— Vccrx: permanent power supply for the OEC with a nominal operating range as specified in
Table 26. It is typically provided by a supply independent from Vicry.

— Power supply monitoring circuitry: the MOST device shall provide power supply monitoring
circuitry for supervising V;cpx 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 EOC and the MNC.

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;

— |setthe /RST signal tologic 1 when the power supply voltage ramps.above the V threshold. Switching
from logic 0 to logic 1 shall be delayed by a minimum time of £, to allow the circuitry|in the EOC
to stabilize, the LVDS pins of the MNC to be driven, and thédocal frequency reference tjo stabilize.
Although a maximum time for t}, is not specified, an_itnplicit maximum value exists|due to the
required startup time (light-in to light-out);

— [set the /RST signal to logic 0 when the voltage drops'below the threshold V. Switching from logic 1
to logic 0 shall occur within a time of ¢, .

Table 24 specifies the /RST signal parameters.

Table 24— /RST signal generation

/RST signal Condition | Symbol | Minimum | Typical | Maximym | Unit
Sugply range for valid logic levels --- VvaLip 1 --- 3,465 \Y%
Logic switching threshold --- Vr 2,97 --- --- \
Logic 0 to logic 1 time delay --- tp. 1 --- --- ms
Logic 1 to logic 0 time delay - tp- 0 --- 100 us

10.3 Optical and electrical signal power state

10.3.1 General

Optiicakwake-up and shutdown methods of the MOST network require certain functionality] to be built
intq the EOC and OEC MOST components.

10.3.2 EOCrequirements
The EOC functional requirements are listed below:
a) The EOC shall have an LVTTL (JESD8C) reset bar (/RST) input pin.

b) The EOC 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 make a logical decision as to whether
the frequency meets the specifications of Fopgq or Foy;.

c) The off-state for the EOC is specified as follows:

— The EOC shall not output optical power above Pggp.
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— TheEOCsshall perform transition detection at SP1in order to check for a valid wake-up condition,

de
d)

in

fined as the input signal frequency being within Fgy;.

The on-state for the EOC is specified as follows:

Table 16 when being driven by valid SP1 data.

condition, defined as the input signal frequency being within Fypp;.

aval

The EOC shall produce an optical output that is compliant with all the SP2 parameters defined

The EOC shall perform transition detection at SP1 in order to check for a valid shutdown

e) The E vaAw] ohall llUt Sbllbl qtb au_y Ul,lti\,a} oisualo bA\,\,\,dills ln FFZ vvh\.u bb;lls ouyyl;\,d \A4 itl an
operatiing voltage within V.crxopp regardless of the state of the SP1 and /RST inputs.

f) The EQC shall not generate any optical signals exceeding Pypp, when the /RST input is logic 0.

g) When peing supplied with an operating voltage within Vicrxcgr, the internal circditry of the EOC
shall gettle into stable operation with the ability to perform transition detectien’ within a time
definedl by the minimum value of the parameter ¢t},, and activate SP2 output.

h) When peing supplied with an operating voltage within V.crxor, the EOCshall settle into operation
definegdl as the on-state, within a time ¢y, when
— the /RST input pin is set to logic 1, and
— the frequency of the SP1 signal is within Fy; (transition detection).

i) When |[being supplied with an operating voltage within W.crxcr, the EOC shall be capablg of
performing transition detection and shall enter the offsstate, within a time tygp, when
— the /RST input pin is driven logic 0, or
— thg frequency of the SP1 signal is within Fgpp; (transition detection).

j) Inthe frequency range Fy;, the EOC shallbe in the on-state. In the frequency range Fygg;, the EOC
shall be in the off-state. The transition(sjperformed between Fypp; maximum and Fy; minimujm.

The EOC rdquirements are summarized\in Table 25. Refer to Figure 20 for more details.

Table:25 — EOC power state requirements
EOC pgwer state requirements Condition | Symbol | Minimum | Typical | Maximum | Unit

EOC operatling voltage range --- Veerx 3,135 3,300 3,465 \'f

EOC glitch-pafe voltageirange --- Veerxer 2,970 --- 3,465 N

EOC off-stafe voltagewange --- VeeTxorr 0 --- 1 N

EOC on-stafe frequency range at SP1 Cd1a Font 12 --- 73,743 MHz

EOC off-staféfpequency range at SP1 Forrt 0 10 kiiz
EOC power-on delay Cd3b tonz --- --- 100 ps

EOC power-off delay --- torr2 --- --- 2 us

Average optical output power for the . . B

offostate Cdzc ) 50 dBm

a2 The EOC can still be in the on-state above this frequency.

b See 10.3.2 h).

¢ Thisis the power within a far field angle of 30° (NA = 0,5) and a diameter of 1 mm.

Figure 20 shows the EOC timing diagram.
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VCCTXOR MAX...... VCCTXOR MAX......
VeersormIN ... VeeTxXoR MIN ...
Eoc /. v Eoc /.. v
power power
ov ov H
/RST §<—fn+:7{ /RST <_tD:7/
SP1 dofined valid MOST data SP1 defined >< LVDS 0 > valid MOST data |
L.
e valig MOST
Sp2 POFFZ SP2
€—long—»
On Reset On Signal
EdC FOC N
power power T
ov Y
/RST /RST
SPfL | valid MOST data >< undefined SP1 | valig MOST < LVDS 0 >< undefined
| valid MOST > | valid MOST
d d
SPR - bo sP2 - A bo
Porrz ... \ . Pogpz ... \
€ torrz D
Off Reset Off Signal
Figure 20 — EOC timing diagram
10.8.3 EOC power-on and power-off sequence
10.8.3.1_General
A typical power-on sequence and a typical power-off sequence for the EOC are described|below and

are referenced to Figure 20. Figure 20 shows an EOC timing diagram. valild MOST data 1s specified as

follows:

— For SP1, valid MOST data shall be DCA encoded data that meets the link quality parameters defined
in Table 14 and the bit rate requirements defined in Table 31.

— For SP2, valid MOST data shall be DCA encoded data that meets the link quality parameters defined
in Table 16, Table 18, Table 19 and the bit rate requirements defined in Table 31.

10.3.3.2 Power-on sequence example scenarios

The power-on sequence starts with the power supply voltage to the MNC and EOC ramping up. During
the time at which the power supply voltage is not within the EOC’s normal operating range, the /RST
pin is pulled to logic 0 by the power supply monitoring circuitry to prevent optical glitches from being
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generated at SP2. After the supply voltage reaches its normal operating level, the circuitry inside the
MNC and EOC might not be stabilized. The power supply monitoring circuitry provides a time delay
from when the supply voltage has reached its normal operating value until /RST transitions to logic 1
so that the local frequency reference, MNC circuitry, and EOC circuitry have time to stabilize. Some time
after the power supply reaches its typical value, the local frequency reference stabilizes and valid LVDS
logic levels are generated by the MNC at SP1. Once the proper frequency is detected at SP1, and /RST is
logic 1, the EOC can then drive valid data on SP2.

10.3.3.3 Power-off sequence example scenarios

The norm

Jd 1 CD1 4+ ££3 £l MNC _TL

detects thi
to a power
time later.
EOC’s pow
SP2. The /
responsibl

1 cr TR | PRI IOV tolociaon

1 PUVVCI Ull OC\.iuCllLC 10 IITILIdlCU U)’ JI L LIdlIlic UCllls Uuriveil LU IUSIL \v) LI)’ CIIC IVIING,. 1T IIC
5 event using its internal transition detection circuit and disables the output by driving
level below P, within the required time. The power supply to the EOC is shut down's
During the ramp down of the power supply, the /RST pin transitions to logic 0 beéfore
br supply drops below the glitch-safe voltage range, preventing any glitches on.the outpy
RST signal is valid down to the minimum of Vy, p. Below the minimum of Wy p, the EQ
e for preventing any light output at SP2 regardless of the state of /RST.

10.3.4 OHC requirements

10.3.4.1 QEC functional requirements

The listed
range defined by Vcryor in Table 26.

a)

b)

d)

32

The O
JEDEC

An OE
— sh

requirements are applicable for the OEC when being poweréd by an operating voltage in
EC shall provide an output pin (STATUS) in accotdance with LVTTL (LVTTL as show
No. JESD8C.01).
[ in the off-state

h1] keep its STATUS logic 1, the SP4 bus disabled, and consume no more than the sleep curm

IedsLeep and

— sh

h1] monitor the optical input power and frequency at SP3.

Currert consumption may exceedJ¢cs ggp if the OEC is being exposed to light above the range P

with a
An OE
— sh

— sh
va

— sh
An OE

frequency below the rafige F ;.
C in the on-state
h1] keep its STATUS logic O,

b1l provide\valid output data that meets the SP4 requirements in Table 22 when receiy
lid data*at'SP3, and

h1] tmonitor the optical input power and frequency at SP3.

EOC
SP2
me
the
tat
Cis

the

1 in

ent,

DFF3

ring

C shall transition from the off-state to the on-state upon detecting valid wake-up conditions,

defined as an SP3 signal with optical power greater than Pyy; and a frequency within Fyy3 as
specified in Table 26. The wake-up procedure has the following requirements:

— After valid wake-up conditions are detected at SP3, the OEC shall transition to STATUS logic 0
within time tgparp-

— After STATUS transitions to logic 0, the OEC shall enable the SP4 LVDS bus and produce a valid
LVDS signal within time ¢, ypgys-

— After valid wake-up conditions are detected at SP3, the OEC shall enter the on-state within
time tgyy4-
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e) An OEC in the on-state shall constantly monitor the input power level and signal frequency and
shall transition to the off-state upon detecting valid shutdown conditions. When the signal at SP3
has optical power less than Pygp; or a frequency within Fygg3 as specified the OEC shall be in off-

state. The transition procedure to the off-state has the following requirements:

— After valid shutdown conditions are detected at SP3, the OEC shall force the signal at SP4 to
LVDS 0 and set STATUS logic 1 within time tgpargr. The OEC shall maintain a valid LVDS signal

during the detection phase.

— After STATUS transitions to logic 1, the OEC shall maintain its LVDS output at logic 0 for a hold

time of ¢, ypepa-

— After valid shutdown conditions are detected at SP3, the OEC shall enter the off-state within
time toppy.-
f) |In the frequency range Fy3, the OEC shall be in the on-state. In the frequency range Fg3, the OEC
shall be in the off-state. The transition is performed between Fpp; maxim@hiand Fqy3 inimum.
In the power range Pgys3, the OEC shall be in the on-state. In the power raige Pygg3, the OE(Qshall be in
the [off-state. The transition is performed between Pz maximum and Pgy3; minimum.
10.3.4.2 OEC power state requirements
Tabje 26 specifies the OEC power state parameters. Table-25 specifies additional OEC ppwer state
parpmeters.
Table 26 — OEC power state requirements
Power . . . . .
skate Parameter Conditien®| Symbol | Minimum | Typical | Maximym | Unit
Power- |Average optical input power Gd12 Pons -22 --- -2 dBm
on range for on-state operation
Frequency range of input at Cdz2b Fonz 12 --- 73,7473 MHz
SP3 for on-state operation
OEC power-on delay Cd3¢ tona --- --- 10 ms
Delay to STATUS falling Cd5d tsTATE 200 --- 1 000] s
STATUS falling te,LVDS valid --- tLvpsva --- --- 100 us
OEC operatingvoltage range --- Veerx 3,135 3,300 3,465 \Y%
a  |This is the powerwithin a far field angle of 30° (NA = 0,5) and a diameter of 1,0 mm.
b IThe OEC can still-be in the on-state above this frequency.
¢ |tons is thesum of tgrarp trypsys and an additional time required for SP4 to be valid MOST traffic.
d |The time from valid wake-up condition to STATUS logic 0, see 10.3.4.1 d).
¢ |tgpgss the sum of tgrarr and ¢ ypspa-
f TTIE tIneE ITOI deteCtioln O Vdlld STUtAOWII CONAITIONS dU5rS5 tO STATUS TOZIC 1, 5€€ 1U.5.94.1 €.
& At-40°Cto 70°C.
h At 70 °C to 95 °C.
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Table 26 (continued)
Power . . . . .
state Parameter Condition | Symbol | Minimum | Typical | Maximum | Unit
Power- |Average optical input power Cd1a Porps -0o --- -35 dBm
off range for off-state operation
Frequency range of input at --- Forps 0 --- 10 kHz
SP3 for off-state operation
OEC power-off delay Cd4e toFF4 --- --- 1 ms
OEC LVDS hOld tlme === tLVDSH4- 1 === === IJ.S
Delay to STATUS rising cdéf tsaTR 2 s
(urrent consumption in the Cd7s IccsLEEP 30 HA
¢ff-state
urrent consumption in the Cdsh IccsLEEP 45 HA
¢ff-state

a  Thisis the power within a far field angle of 30° (NA = 0,5) and a diameter of 1,0 mm.
b The OE( can still be in the on-state above this frequency.
¢ tongis the sum of tgrarp trypsys and an additional time required for SP4 to be valid MOS T traffic.

d  The tim from valid wake-up condition to STATUS logic 0, see 10.3.4.1 d).

toprs i the sum of tgparr and £ ypsya-

f The timf from detection of valid shutdown conditions at SP3 to STATUS logiel, see 10.3.4.1 e).
g8 At-40°Cto 70 °C.

h At 70 °CJto 95 °C.

Figure 21 dhows the OEC timing diagram.

Long —torrs
§<—t —
<—tsraTF >+ {LyDSv4—> : : LVDSH4
by — +—{sTATR
op3 by (valid MOST data D
Pohg ™5 F N\ Porrs
STATUS ! /
0
SP4 disabled enabled valid MOST data X LVDS 0 disabled

Figure 21 — OEC timing diagram

10.3.5 OHCpower-on and power-off sequence

10.3.5.1 General

The typical power-on sequence and a typical power-off sequence for the OEC are described below.
Figure 21 shows an OEC timing diagram. Valid MOST data is specified as follows:

— For SP3, valid MOST data shall be DCA-encoded data according to the link quality parameters
specified in Table 21 and the bit rate parameters specified in Table 31.

— 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.
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10.3.5.2 Power-on sequence example scenario

An OEC that is in the off-state monitors the input signal at SP3. The OEC verifies that the optical power
and signal frequency meet specifications before exiting the off-state. If valid wake-up conditions are
present, the OEC sets STATUS logic 0, 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 OEC is
fully on and valid MOST data is on the SP4 bus.

10.3.5.3 Power-off sequence example scenario

An

NEC thatisin the on-state monitors the inpnf power level and cignn] Frnnlnpnr‘y at SP3 1

either the

poy)
sett
for
off-

11

11.

All
11.4

Table 27 specifies the receiver tolerance parameters of SP4.

ber level or frequency does not meet specifications, the OEC begins transitioning to the

h hold time while STATUS is logic 1. After this hold time, the OEC disables the SP4 bus and
State.

MOST network requirements

1 SP4 receiver tolerance

MOST components along the link shall operate with a bit error rate (BER) lower than 107
, and Clause 12 for operating conditions and interface stafdards.

Table 27 — Receiver tolerance parameters of SP4

ff-state by

ing the SP4 output to LVDS 0 and setting STATUS logic 1. The SP4 bus is then maintajmedl at LVDS 0

enters the

9. See 10.1,

Receiver tolerance SP4 Condition Symbol | Minimum | Typical

Maximuin

Unit

Eyd

mask (see Figure 22) Cd1a,Cd2b, Cd3c | A,r ... Hyp

a
b
due

C

sha

Use the Golden PLL as specified in 8.2.1.

The difference between the SP4-eye maskand the SP4 receiver tolerance eye mask in the horizontal timing
to accumulated jitter along the link.

The additional vertical closure on'the mask is caused by the large amount of jitter present on the signal
I still comply with the LVDS spécification regarding the minimum signal amplitude.

b direction is

. The signal

Figlire 22 shows the receiver tolerance parameters of SP4 eye mask.

| Gar Keep-out area

Asr Keep-out area Dyg

Key

<o

Keep-out area

Hyr

A, to Hyp see Table 28

Figure 22 — Receiver tolerance parameters of SP4 — Eye mask

Table 28 specifies the receiver tolerance parameters of SP4 eye mask.
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Table 28 — Receiver tolerance parameters of SP4 — Eye mask

Parameter Amplitude Timing
(Key) (mV) (un

Ayp 0 0,300
Byt 80 0,500
Cyp -80 0,500
Dyt 0 0,700
Gyr 636

Oy =030 ===

11.2 TimjngMaster delay tolerance

The TimingMaster delay is the sum of all static phase (delay) and phase variation medsured between
the Rx inpfit relative to the Tx output of the TimingMaster. The TimingMaster delay-tolerance and|the
node count shall not exceed the maximum values specified in Table 29.

Table 29 — TimingMaster delay tolerance requirements

/RST signal Condition | Symbol | Minimum |‘Typical | Maximum | Unit
Node count --- N --- --- 20 -1-
TimingMasgter delay tolerance tMDT 0,5 His
Prs

11.3 Optical fibre link length requirement

The maxinjum node-to-node link length shall be 15 my

11.4 Environmental requirements and.considerations
For the EOf and OEC, the operating temperature range shall be T, = -40 °C to +95 °C.

The tempefature at SP2 and SP3 of the)ECU shall not exceed T, = +85 °C, based on the maximum alloywed
temperatufe of the POF harness.

NOTE Ambient conditions, {automotive worst-case conditions) for the ECU like humidity, vibration [and
shock, resisfance against chemical agents, EMC/EMI, and ECU lifetime are not in the scope of this document. [FOT
and pigtail fomply with the appropriate automotive application recommendation(=llel, MNCs are characterfised
and qualifigd according.tolthe AEC-Q100 Rev-H. MOST components and MOST devices are developed to an fMC-
optimized design.

12 Electrical interfaces

12.1 LVDS

Rx data and Tx data electrical interfaces of MOST components shall be LVDS compliant as specified
in TIA/EIA-644-A. One exception is listed in Table 30. All PCB-level Rx data and Tx data electrical
interfaces shall be designed such that MOST components compliant with LVDS operate correctly. This
requirement applies to MOST components on PCB-level. It does not apply to the wiring harness. All
electrical signals shall maintain the correct polarity from OEC to MNC and from MNC to EOC. Table 30
specifies the exception regarding LVDS.
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