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2) In the field of information technology, ISO and IEC have established a joint technical committee, ISO/IEC JTC
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This publication has been drafted in accordance with the ISO/IEC directives, part 2.

Annexes A and B are for information only.
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INFORMATION TECHNOLOGY -
HOME ELECTRONIC SYSTEM (HES) INTERFACES -

Part 1: Universal Interface (Ul) Class 1

FOREWORD

ISO (International Organization for Standardization) and IEC (International Electrotechnical Commission) for
the specialized system for worldwide standardization. National bodies that are members of 1SO or IE
participate in the development of International Standards through technical committees established by th
respective organization to deal with particular fields of technical activity. ISO and IEC technical committeg
collaborate in fields of mutual interest. Other international organizations, governmental and\non-governmentg
in liaison with 1ISO and IEC, also take part in the work.

Draft International Standards adopted by the joint technical committee are circuldted to national bodies fi
voting. Publication as an International Standard requires approval by at least\¥Y5 % of the national bodig
casting a vote.

he International Organization for Standardization (ISO) and the International Electrotechnical Commission (IE(Q
raw attention to the fact that the European Patent EP PS 0 344 609-B\ “Digital signal transmission system f
pmestic application” may be needed to implement this International Standard.

5O and IEC take no position concerning the evidence, validity and scope of patent rights. The European Pate
P PS 0 344 609 B1 is held by Gebriuder Merten GmbH & Co. KG Gebruder Merten GmbH & Co. KG are willing
pgotiate licenses under reasonable and non-discriminatory, 'terms and conditions with applicants throughout th
orld. In this respect the statement of the holder of the patent rights is registered with the ISO and IEC. Informatid
ay be obtained from:

ebrider Merten GmbH & Co. KG
ritz-Kotz-Strasse 8 Wiehl
ostfach 100653

51606 Gummersbach

lelephone: +49/2261/702-0

ttention is drawn to the possibility-that some of the elements of this International Standard may be the subject
ptent rights other than those identified above. ISO and IEC shall not be held responsible for identifying any or g
lch patent rights.

hternational Standard ISO/IEC 10192-1 was prepared by subcommittee 25: Interconnection ¢
nformation technology equipment, of ISO/IEC joint technical committee 1: Informatio
bchnology.
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=
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INFORMATION TECHNOLOGY -
HOME ELECTRONIC SYSTEM (HES) INTERFACES -

Part 1: Universal Interface (Ul) Class 1

1 Scope and application
1.1 Scope
This part of ISO/IEC 10192 is one of a set of standards describing the characteristics of p

n

o -

<

N <

-~ o -

N —

a —

pecific home control system called the Home Electronic System, HES.

his standard specifies the characteristics of the Universal Interface Class(1 ‘that connecfs
evices to the home network in an HES for control applications.

his standard informs as to the usefulness of the principles of a Ul and-forms a basis for neyw
ork in this field.

OTE This standard draws upon text from IEC 60870-5-1:1990 and IEC 60870:5-2:1992.

.2 Application

A

his standard specifies a generic interface for a device.to connect to a home control networ
ia a Network Adaptor Unit. The home control network signals may be carried on the cabling
ystem being specified in ISO/IEC 150181.

Normative references

he following referenced documents -are‘indispensable for the application of this document. Fd
ated references, only the edition.cited applies. For undated references, the latest edition g
he referenced document (including any amendments) applies.

= =

EFC 60227-2, Polyvinyl chleride insulated cables of rated voltages up to and including
50/750V — Part 2: Testimethods

~

EC 60364-1, Electrical installations of buildings - Part 1: Fundamental principles, assessmel
f general characteristics, definitions

EC 60603-7;~ Connectors for frequencies below 3 MHz for use with printed boards

art 7: Detail specification for connectors, 8-way, including fixed and free connectors with
ommonrmating features, with assessed quality

ey ATATATAY, | Ilnaolatinn onardination faor oaouinmaont agthin Iz vnlinna ovaotamao DAyt
L.\ UUUU™T I, mrrouratrvrT \VAVAV I RVEIIRAC RAV N} LAY 4] VVUINI'IUI!L VAL rovv VU'LUH\/ oyol\/”lo T art

Principles, requirements and tests

IEC 60870-5-1:1990, Telecontrol equipment and systems — Part 5: Transmission protocols —
Section 1: Transmission frame formats

ISO/IEC 11801, Information technology — Generic cabling for customer premises

1

Information technology - Integrated cabling for residential and SOHO (Small Office, Home Office) environments
(under development).
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ISO/IEC TR 14543-1, Information technology — Home Electronic System (HES) Architecture —
Part 1: Introduction

ISO/IEC TR 15044, Information technology — Terminology for the Home Elecronic System
(HES)

3 Definitions and abbreviations

n 4
L

[ T e
UCTITITUOIS

or the purposes of this document the following definitions apply.

1.1
etwork powered device, NPD
evice that derives its power from the network

[ISO/IEC TR 15044, definition 2.38]

1.2

elf-powered device, SPD
device which derives its power from other sources than the netwark
[

SO/IEC TR 15044, definition 2.50]

3.1.3

Ul adaptation

grocess of adapting a device or an NAU to the Ul
[

SO/IEC TR 15044, definition 2.68]

3.1.4

Ul cable

gable connecting with an Ul device:t6,a Ul NAU. The Ul connector on the NAU is normally
mounted in the wall

[

SO/IEC TR 15044, definition2.69]

3.1.5
Ul cable connector
standardized connecior on a Ul cable for connecting a Ul device to a Ul NAU

NOTE The device"end of the cable may have a connector or be permanently attached to the device.

[ISO/IEC TR. 15044, definition 2.70]

3.1.6
Ul cable plug housing, Ul CPH
gonhector housing for the NAU end of the Ul cable

[ISO/IEC TR 15044, definition 2.71]

3.1.7
Ul connector, UIC
connector on a Ul NAU for connecting a Ul device to a Ul NAU

NOTE The Ul connector is normally mounted in the wall.

[ISO/IEC TR 15044, definition 2.72]
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3.1.8
Ul device, UID
device supporting and offering a Ul

NOTE If the context makes it clear that a device is a Ul device, Ul will normally be omitted from the term.

[ISO/IEC TR 15044, definition 2.73]

3.1.9
Ul device connector
ptional connector on a Ul device for connection of a Ul cable. The cable may instead be

permanently attached to the device
SO/IEC TR 15044, definition 2.74]

—

3.1.10

Ul network access unit, Ul NAU

NAU supporting and offering the universal interface
N

[

OTE If the context makes it clear that the NAU is a Ul NAU, Ul is normally omitted.
SO/IEC TR 15044, definition 2.75]

3.1.11

Universal interface, Ul

standardized interface, placed on top of the network layer, between a home network and the
devices to be connected to it. The specification of the Ul includes the necessary mechanical,
dlectrical, functional and procedural characteristics of thevinterface. Three classes of Uls are
defined corresponding to the three classes of home control systems
[

SO/IEC TR 15044, definition 2.76]

3.2 Abbreviations

The following abbreviations are used‘ip-this document.
BP Ul NAU externally powered-Ul NAU

HES Home Electronic System

NAU network gccess unit

NP netwerk-powered

NPD network powered device

(OR] Open Systems Interconnection

@SI/RM Open Systems Interconnection Reference Model
P self-powered

SRDb self-powered device

ul Universal Interface

uiCc Ul connector

uiD Ul device
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4 Principles of the Ul

In principle the Ul is placed above layer 3 (network layer) in the OSI/RM stack. It provides a
standardized interface between the home network on one side and the devices on the other
side. The Ul is connected to a home network via the Ul Network Access Unit (NAU). The
mechanical, electrical, functional and procedural characteristics of the Ul itself are
standardized in this document, but the NAU is not standardized. This makes it possible to
provide specific NAUs that fit specific home networks on the market. The NAU, however, shall
supply the HES Network Service standardized in ISO/IEC 14543-1 to the device connected to

i Ao S aran Aopnlicaticon-DPeraotoo o anda

O/IEC 14543-1. The NAU shall also contain implementations of layers 1 and 2 for the loc#
etwork. The Ul connected to a network based on wired (metallic) media always provides
limited amount of electrical power from the home network system to the connected device.

OTE For completeness, Annex A defines an NAU for those home control networks that do not provide electrica
ppwer (e.g. Infra-red, Radio-frequency etc.).

pecifications of the Ul adaptation are under some aspects different in the case in which the U
device does or does not use the power feed provided by the Ul NAU. Consequently, tw
different types of connection between an Ul NAU and an Ul devicerate defined. The bloc
diagrams of the two connection types are shown in Figure 1.

A O

External
Network powered Self-powered ‘p ower supply
device device
Not
Power Data Power _used Data
output N transmission output 4N transmission
% UI NAU UI NAU <
Ul Layer | i Ul Layer |
UI Layer 2 Local Ul layers UI Layer 2
Ul Layer 3 ¢ Ul Layer 3
Layer 3 ) T i Layer 3
Layer 2 Home network layers Layer 2
Layer 1 l Layer 1
[ [
O O
Home network
Figure 1 — Ul connections in a home network providing a power-feed service



https://standardsiso.com/api/?name=0c64199f05d1595667b4b0c90e709d71

10192-1 © ISO/IEC:2002(E) -9-

5 Connectors and cabling

5.1 Mechanical characteristics
51.1 Ul NAU connector housing and connector
51.1.1 Ul NAU connector housing

The Ul NAU connector housing is a mechanical adapter that can be fitted into an electrical box
r he surface mounted It contains a sacket that should meet IFC 60603-7

5.1.1.2 Ul NAU connector

Tlhe electrical and mechanical characteristics of the Ul NAU connector shall _conform tp
FC 60603-7.

— —_

he Ul NAU jack connector shall accept both the connection to a Ul cable ¢onhector and to p
| cable connector housing, as shown in figure 4.

—

§5.1.2 Ul cabling

The Ul cable connects a Ul device (NP device or SP device) tota Ul NAU. Different Ul cables
gre specified for the two types of connection, see Figure 2.

The maximum cable lengths defined for the NP and SP connection are:

NP Device connection: maximum cable length, L = 2m

3P Device connection: maximum cable length, L 40 m
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NAU
connector
Home network housing NPD Ul
‘ Maximum length: 2 m ‘
Standard latch
[ F— E ] Network powered device
NPD UI cable
Plug connector
NAU connector NPD.
housi Ul device
ousing termination
é = ; Network powered device
[ = |= \ =
= NPD UI cable
] NPD UI cable connector housing
Plug connector
NAU connector housing
— SPD UI
‘ m Maximum lengths, 10vm
[ = E [ Y I Self-powered
= device
[» SPD UI cable
/ N SPD UI cable connector housing
Electrical box SPD UI cable connector
UI NAU Plag connector
jack connector
Figure 2 — Ul cables
The Ul cable (see Figure2) will be mechanically retained in the NAU connector housing by
- the standard plug connector latch in the case in which no Ul cable connector housing is
used,
-{ a latch buift'into the Ul cable connector housing when this is used.
I this second case the standard plug connector latch no longer operates.

q.1.2.1 Ul cable connectors

The terminations of the Ul cables for Ul NAU and Ul device ends are specified below for both
types of connection.

NP device connection: the NP Ul cable could terminate at the Ul NAU end with a plug
connector to mate the Ul NAU socket specified in 5.1.1, or with a Ul cable connector housing.
The connector housing shall provide the mechanical characteristics and the plug connector to
mate the outlet specified in 5.1.1. The Ul cable can terminate at the Ul device end with a
connector or be permanently attached to the Ul device.

SP device connection: the SP Ul cable terminates at the Ul NAU end with a Ul cable connector
housing that shall provide the mechanical characteristics and the plug connector to mate the
outlet specified in 5.1.1.
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The Ul cable can terminate at the Ul device end with a connector or be permanently attached
to the Ul device.

The electrical characteristics and the mechanical characteristics shall conform to IEC 60603-7.

The mechanical and electrical characteristics of the Ul connector shall conform to the
specifications given in IEC 60603-7.

5.1.2.2 Ul cable

The recommended characteristics for the Ul cable are specified below.

4

P Ul cable: 2 pairs unshielded twisted pairs

(d)s)

P Ul cable: 3 pairs unshielded twisted pairs

Characteristics:

Gonductor wire 0,65 mm diameter

Gonductor material Copper

Ipsulation material Polyethylene

Jacket material Flame Retardant Polyvinyl Chloride
Rip Cord material Polyamide

Hor electrical characteristics, see ISO/IEC 11801.

NOTE Different colours shall be used to identify the cable conductors.

Hor the Ul cable an additional High-Voltage:insulation test between all cores connected
bgether and the outer surface shall be considered, as specified in IEC 60227-2.

—

5.2 Electrical characteristics
5.2.1 Ul NAU interface
5.2.1.1 NP device connection

JELV or PELV requirements, as specified in IEC 60364-1, shall be fulfilled both at the Ul NAU
dutlet and at the Ul dévice connection. (See Figure 1.)

No electrical isofation between Ul NAU and the Ul network powered device is required.
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UI cable connector Ul device
housing
: 2
3 |Gndl Gndl 3 Gndl
- [Gnd1 |
6 |TxD | | TxD 6
7 \&1 void 7 void
NC 8 RES 8 RES
UIC modified Jack Ul cable UIC modified UIC modified
plug NP Ul cable plug plug
connector

Unshielded
twisted-pair wires

=

ES : Reseved (see Annex A)
NC : Internally not connected

=
™
7]

RES 1

z

RxD RxD 4

TxD TxD 6

7

RES RES 8

UIC modified UIC modified
plug plug

Figure 3 — NP Ul cable

prd

OTE The void positions in the connectors-should provide the necessary electrical isolation when an EP Ul NAU

used in a home control network that dees.not provide power-feed service (see Annex A). Optionally twisted paifs
P3) could be connected to the RES pins:

ry

—

5.2.1.2 SP device connection

he Ul Self-Powered/Device shall provide a SELV interface, as specified in IEC 60364-1, t
ffer a safety electrical connection to a SP Ul cable connector housing, see Figure 4 an

igure 5. An isolating transceiver shall be provided between Ul NAU and the Ul Self-Powere
evice in order\to protect the HES from fault conditions.

Omo —
O 00
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SP UI cable connector housing UI device
2 A

3 p— / \ TXDD | 1 1

4 Gnd2 | 2 2

5 - RxDH | 3 3

6 |TxD TxD RxDL | 4 4

7 [void void RES | 5 5
— L ™3 | — —

wC—38 RTS KhbJ U KES 6 KES 6
UIC modified jack Ul iztﬂzil;% MP6 plug M6 jack

RES: Reseved (see Annex A)

NC: internally not connected Gnd2: SP devicE ground

Ul cable
Ul cable plug connector Unshielded twisted pairs

Note: Notional isolating circuit only.

Figure 4 — SP Ul cable

prd

OTE The TP3 pair allows the connection of a SP Device to(an home control network that does not provide pows
5ing the same SP Ul cable as described in Annex A. The' void positions in the Ul socket should provide th
necessary electrical isolation, as given in IEC 60664-1, when this type of connection is used.

c

UI NAU connector housing

SPD
SP UI cable

Home network

without power feed service

i
1)

SP UI cable connector with
optocouplers

Figure 5.~"Connection of an SPD to a home control network that does not provide powef

[CR
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5.2.2 Electrical signal

The Ul NAU shall provide sufficient driving capability in order to generate the appropriate signal

level for the NP and SP connections.

The general relation between logic and voltage levels is:

Logic level Voltage level
0 (False) <1,5V
1 (True) >3,5V
Driver specifications (CMOS compatible Vpp = 5 V):
VoL < +0,2 V
Vo= +46V

Receiver specifications ~ (CMOS compatible <Vpp =5 V):
VLs+1,5V

Vi = +3,5V

Ip the SP connection, the drivers of the optocouplers<shall translate the input logic to a currer
signal suitable for driving a light emitting diode (LED). The general relation between outpt
bgic levels and LED forward current is:

Logic level Current level
0 (False/Busy) >3 mA
1 (True/ldle) 0 mA

—

he SP device receivers provide the reverse function of an optocoupler’s driver where th
utput of the phototransistor)is detected and restored to a logic level.

(@]

5.2.2.1 Response.time

The switching time/of the optocoupler is a function of

Q

) the forward current,

O

) theload resistor of the phototransistor,
d) and the load capacitance.

— —~

The typical timing characteristics of the optocouplers are generally specified in graphical form

as a function of:

turn on time ¢,, (Us) = f(Ir,RL)
turn off time zo (US) = f(Ir,RY)
rise time fse (MS) = f(Ir,RL)
fall time #) (Us) = f(Ir,R)

where [ is the LED input forward current and R is the phototransistor load.
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5.2.2.2 Switching times

The specified typical timing characteristics of the optocouplers are measured with the test
circuit as given in Figure 6.

Test circuit Waveforms
VCC
I L
“F = Input pulse
T
Input S }é Output Bit time
\
1 |
GND 10%
Output pulse
90 %
tran trise
AT fon

Figure 6 — Test circuit for timing characteristics of optocouplers

—
=}

he required switching times shall be adequate for the chosen maximum allowed transmissio|
peed. Suggested maximum values for risectime (#se) and fall time (¢)) are 0,2 % of the b

time 7. Allowed clock tolerance shall be £1%.

D
—

5.2.3 Power output

The power output requirements through the Ul NAU, when an NP connection is used tp
gonnect a Ul NPD, shall be:

J Vour=5Vvdec +10%

Ioyt 2 10 mA

Ripple and neoise voltage < 100 mV

q§ Procedural requirements

The UI'NAU and Ul device shall support full duplex and half duplex communication. During the
ormal operation mode the Ul NAU and the Ul device shall use the same protocol based o
IEC 60870-5-1:1990 and IEC 60870-5-2:1992. This standard has been designed for a “point-to-
point” communications protocol. The Ul NAU and the Ul device may act as a primary station
(initiating a message transfer) or as a secondary station (receiving a message). The point-to-
point communication between the Ul NAU and the Ul device support only the FT 1.2 frame
format without address field as described in IEC 60870-5-2. (See Figure 7.)
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Frame with a fixed length

START 10H | CONTROL |[USER DATA |USER DATA [CHECKSUM| END 16H

Frame with a variable length

START 68H || LENGTH || LENGTH |[START 68H | CONTROL |USER DATA |USER DATA | USER DATA [CHECKSUM | END 16H

L |

FRAME HEADER:

Single character ACK

ACK ESH

Figure 7 - FT 1.2 frame format

he frame with fixed length consists of a START character, a CONTRQL character, two USE
ATA bytes, a frame CHECKSUM character and an END character-The frame with variabl
ength consists of a START character, two equal LENGTH «characters which specify th
umber L of USER DATA bytes plus a CONTROL character,(@ second START character,
ONTROL character, a number L of USER DATA bytes, a frame CHECKSUM character and a
ND character. The single character ACK is used for a pgsitive acknowledgement.

a1 —

> O M o A0

mo-

q.1 FT 1.2 Control field

The control field contains information that characterizes
the direction of the communication link (UI;NAU to Ul device or Ul device to Ul NAU),

the type of service requested,

the control functions for suppressinglosses or duplications of frames.
6.1.1 Control field from primary station

MSB LSB
RES |[PRM ||FCB |[FEV FUNCTION

1 0
1 23 22 2 2

Hunction used:

Function code Frame type Frame function FCV
0 Send/Confirm Reset of the communication link 0
3 SendiCenfirm Userdata 4
4 Send — No - reply User data 0
9 Request/Respond Status of the communication link 0
RES: Reserved
PRM (Primary message): 1 = message from a primary station (Request)
FCB (Frame count bit): 0, 1 = alternating bit for successive transmissions
FCV  (Frame count bit valid): 0 = invalid FCB alternating control function
1 = valid FCB alternating control function
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6.1.2 Control field from secondary station
MSB LSB
RES ||PRM ||ACD |DFC FUNCTION
0

0 0 2 3 2 ! 2

Function used:
Function code Frame type Frame function
11 RESPOND Status of link
RES: Reserved
AHRM (Primary message): O = message from a primary station (Reguést)
OFC (Data flow control): 1 = further message from a primary_station may cause
a buffer overflow
0 = the secondary station can-accept further message

ACD (Access demand): O = always
6.2 FT 1.2 Checksum field

6.3

FT 1.2 Field codification

The CHECKSUM field shall be used in order to verify thé integrity of the received frame. Th
GHECKSUM value is calculated as an eight bit arithmetic sum of the USER DATA byte
disregarding overflows (sum modulo 256).

The transmission of each field of the frame-is performed as specified below:

e

[2]

ol LI LT LT [2PF
8 BIT CHARACTER
STOP BIT
EVEN PARITY BIT
START BIT
6.4 FT 1.2 transmission rules
6.4.1 Frame with fixed length
Table 1 — Frame with fixed length
K rne fine 1die IS 1ogic 1evel T (see o.1.71).
R2 Each character is sent with: one START bit (logic level 0), eight bits of information, one even parity
bit P and one STOP bit (logical level 1).
R3 The maximum line idle interval between characters is 33 line idle bits.
R4 A minimum interval of 33 line idle bits is required between frames when an error is detected according
to rule R6.
R5 The sequence of USER DATA characters is terminated by an 8 bit CHECKSUM.
R6 The receiver (secondary station) checks:
for each frame character: the START bit, the parity bit P, the STOP bit,
for the frame: the specified START character, the frame CHECKSUM and the END character.
NOTE After 33 idle bits as stated in the rules R3 and R4 the receiver should resynchronise.
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6.4.2 Frame with variable length

Transmission Rules R1, R2, R3, R4, R5 are identical to the Rules specified for the Frame wit
Fixed Length.

Table 2 — Frame with variable length

h

R6 | The receiver (Secondary Station) checks:

for each frame character: the START bit, the parity bit P, the STOP bit,

for the frame: the specified START character at the beginning and at the end of the frame header, the
identity of the two length values L, the total number of the received characters (L + 6), the frame
CHECKSUM and the END character.

6.4.3 Single character frame

Transmission rules R1, R2, R3, R4 are identical to the rules specified for the.frame with fixe
ength.

Table 3 — Single character frame

R5 | The receiver (secondary station) checks:

for the single character: the START bit, the parity bit P, the STOP/bit:

6.5 Transmission procedure

<

Vhen a secondary station receives a correct send/eonfirm frame a positive single character i
ansmitted to the primary station. A secondary.station receiving a disturbed frame does nq
bply. This error condition is detected by _ihe primary station by means of a time-ol
nechanism. The primary station sends each@ew send/confirm function with alternated FCB bi
A primary station receiving a disturbed confirm or respond frame repeats the frame again wit
unchanged FCB bit. If the frame message implies a mandatory response, send, no-rep
inction, this is interpreted as positivetacknowledgement.

o0 0 o+

—h

6.6 Transmission errors
ransmission errors are_(detected locally by the Ul NAU or by the Ul device, based o
haracter frame. In_the ‘event of error detection the frame is rejected and the type of errg

etected is signalled’in the status register. When an error is detected a minimum interval of 3
ine idle bits is required between frames.

Q0O = -

6.6.1 Error management

The error management mechanism specifies the numbers of retransmissions that have t
dccur when the primary station detects a transmission error.

n
ansmission rule R6 for\frame with fixed or variable length and transmission rule R5 for single

—. =+

.

=< =

Maximum number of transmission retries is 3.

The error management based on a time out mechanism indicates that a specified time out i
elapsed and the response frame or single character confirm is not yet received.

The time out is specified as 508 idle bits.

S


https://standardsiso.com/api/?name=0c64199f05d1595667b4b0c90e709d71

10192-1 © ISO/IEC:2002(E) -19 -

7 Ul NAU resources for the Ul

71 General

The following clause defines the resources the Ul NAU shall provide and the registers that

control the Ul NAU configuration.

7.2 Local and destination addresses

T
ddress) and the physical destination address of one Ul device message if required. Thedoc
etwork address is assigned to the Ul NAU during the set up phase. During start-uq
mediately after transmission speed negotiation, the Ul device shall declare itselfsto U

bad or write these addresses using the appropriate commands among those) specified i
lause 8.

o~ o =

The maximum Ul NAU local and destination address dimension shall be 6 ‘bytes.

=~

.3 Transmit and receive buffers

ee figure 8. The Ul device can write the Ul transmit buffel» using the appropriate comman
pecified in Clause 8. In order to prevent possible buffer overflow the Ul transmit buffe
imension shall be accessible to the Ul device by using the appropriate command specified i
lause 8. Received data from the HES network are\temporarily buffered in the Ul receiy

pecified in Clause 8) or can be sent automatically~to the Ul device when a message from HE
etwork is properly received (function mode register).

2 0O Q0 O O I

Wl device
A
Ul
Ul Ul
receive transmit
buffer UINAU buffer

evices involved in the same application, thus establishing physical routing. The Ul device can
n

message can be sent to the HES network when the Ul devicewrites in the Ul transmit buffef

uffer. The Ul receive buffer can be read by the Ul.device (using the appropriate command als

d
r
N
g

~

D

Medium

Figure 8 — Transmit and receive buffers

The two buffers are physically integral with the Ul NAU. The buffer dimensions should be

designed to conform to the specific home network with which they communicate.
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7.31 Ul NAU registers

)

The Ul NAU shall provide two read/write registers that control the HES transmission and the
point-to-point communication with the Ul device. The Ul device can read or write these
registers using the appropriate commands as specified in Clause 8.

7.3.2 Status register (S_R)

See Figure 9 below.

Read only register

f the eight bits available only six are used (B0 and B6 reserved):

BIT B7 MSB B6 BS B4 B3 B2 Bl BO'LSB
NAME | Rx B_Ready | Reserved Rx_Err_1 Rx_Err 2 Tx_Err_1 Tx_Err 2 Tx B\Empty| Reserved
1 Received Data Ready 00 No Error 00 No Error
01 Frame Exror 01 NAR 1 Tx Buffer empty
10 Rx_B_overflow 10:Elapsed_Time_out
11 Not Used 11 Not Used

Figure 9 — Status egister

Rx_B_Ready (active high):

Indicates that a valid message has been received from HES network.

Rx_Err_1, Rx_Err_2:

No_Error indicates that a, message from HES network has been properly received.
Frame Error indicates that a message from HES network has been improperly received.

Rx_B overflow indicates that a message from HES network is sent to a full receiving buffg
(the frame causing thie ,overflow is lost).

Tx_Err_1 and TX-Efr_2:

No_Error jndicates that a message to HES network has been transmitteq.
NAK indicates that a not acknowledges from HES network has been received.

Elapsed>Time_out indicates that a transmission time out is elapsed.

Tx_B=Empty (active high):

Indicates that the transmission buffer is empty and can accept new message to b

transmitted.

—
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7.3.3 Function mode register (FM_R)

See Figure 10 below.

Read/write register

f the eight bits available only six are used (B4 and>B5 reserved):

—Command-struecture
CTULLIUT G

BIT B7 MSB B6 BS B4 B3 B2 Bl B0 LSB
NAME Tx_mode_1 Tx_mode_2 Reserved Reserved Rx_mode 1 Rx_mode 2 |Auto_mode 1 |Auto_mode 2
Default 00 Do not use DEST. Address Default 00 UI device Polling
01 Broadcast Automatic Send 01 S_R pq Brerit
10 Use DEST. Address/Group Address Automatic Send 10_Rx,_B’on Event
11 Not Used Automatic Send 1N S_R/Rx_B on Event

Default | 00 LOCAL Address Filtering
01 Broadcast messages only

10 Pass All m¢Ssages

1VLOCAL Address Filtering & Broadcast

Figure 10 — Function modedegister

Tx_mode_1, Tx_mode_2:

By default a logical communication addressing to HES network is enabled (B7=0 an
B6=0).

If required, a message to HES network can be transmitted using the physical destinatio
address (B7=1 and B6=0) or a group address.

The broadcast mode supports the transmission of a message to all HES network devices.

Rx_mode_1, Rx_mode_2:

The Rx_mode bits (B3 )and B2) select four types of filter for HES network messages.
By default Rx_mode is)set to Local Addressing Filtering B1=0 and B0=0.

Auto_mode_1, Aute’ mode_2:

The Auto_mode bits (B1 and BO) select the data transfer mode to the Ul Device.

By default-data transfer mode is set to Ul device Polling (B1=0 and B0=0).

In the Automatic send mode the Status Register (B1=0 and B1=1), the receiving buffer
(B1=1and B0=0) or both (B1=1 and B0=1) can be sent to the Ul Device when the Status
Register changes.

Processes in the Ul NAU and in the Ul device communicate by using commands to control the
transfer of information messages. In order to provide uniform communication with different Ul
device application processes the following commands are specified.
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8.1 Frame format FT 1.2 language structure
8.1.1 Management commands using fixed length

Command/Response: General structure.

START 10H | CONTROL USER DATA USER DATA CHECKSUM END 16H

Identifier Value

Gommand: Read Ul NAU Receiver Buffer.

RD_Rx_B 00H

Gommand: Read Ul NAU Local Address.

RD_UI_NAU_L_AD [00H

Gommand: Read Ul NAU Function Mode Register.

IRD_UI_NAU_FM_R [0oH

Gommand: Read Ul NAU Function Mode Register.
esponse: Ul NAU Function Mode Register.

wul

Ul_NAU FM_R Value as defined in 8.3

Gommand: Set Ul NAU Function Mode Register.

SET(UI NAU_FM_R(Value as defined in 8.3

Gommand: Read Ul NAU Status Register.
RD_UI_NAU_S R | 00OH

Gommand: Read-UJI NAU Status Register.

Response: UENAU Status Register.
U_NAU_S R Value as defined in 8.3
Gommand: Bit Rate Negotiation.
BIT_RATE_N Capability as specified in 9.2.1
Command: Ul Device Polling Message.
POLLING 00H

Command: Ul Device Polling Message.
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Response: Ul NAU Polling Response.
POLLING Link_Status as specified in 9.3
Command: Read Ul NAU Transmission Buffer Dimension.
RD_Tx_B_DIM O00H
ommand: Read Ul NAU Transmission Buffer Dimension.
Response: Ul NAU Transmission Buffer Dimension.
Tx_B_DIM Value as described in 8:2
Gommand: Reset Message.
RESET O0H
§.1.2 Frame with variable length
Gommand/Response: General structure.
START START USER)|‘USER | USER | USER | CHECK- | END
68H LENGTH | LENGTH 68H CONTROL | HATA"| DATA | DATA | DATA | sum 16k
Identifier D1 || ........ Dn
Gommand: Write Ul NAU Transmission Buffer.
WR_Tx_ B | Tx_D1xjf....... Tx_Dn
Gommand: Read Ul NAU Recejver Buffer (Fixed Length Frame).
Response: Ul NAU Receiver Buffer.
Rx_B Rx_D1 | ......... Rx_Dn
Gommand: Read Ul NAU Local Address (Fixed Length Frame).
Response: Ul NAU Local Address.
UI_NAU_L_AD | AD1 | ....... ADG6 as specified in 8.1
Gommand: Set Ul NAU Local Address.
SET_UI_NAU L_AD AD1T | ........ ADG6 as specified in 8.3
Command: Set Destination Address.
SET_D_AD AD1 | ......... AD6 as specified in 8.3
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8.1.3 Control sequences specification

The commands specified in 8.1.1 and 8.1.2 shall be used to control the processes in the Ul NAU
and in the Ul Device. These controls can be specified using the general model described below.

EVENTS

Ul device Ul NAU
The Request/Response Model defines the control commands specified below:

Request
Response
WI device UI NAU
Request: Read Ul NAU Receiver Buffer Response: Ul NAU Receiver Buffer
Request: Read Ul NAU Local Buffer Response: Ul NAU Local Address
Request: Read Ul NAU Function Mode Register Response: Ul NAU Function Mode Register
Request: Read Ul NAU Status Register Response: Ul NAU Status Register
Request: Read Ul NAU Transmission Response: Ul NAU Transmission
Buffer dimensiof Buffer dimension
Request: Ul Device Bit Rate Capability Response: Ul NAU Bit Rate Capability
Request: Ul Device-Polling Response: Link Status

The Request only Model defines the control commands specified below:

Request

Single Character ACK

Request: Write Ul NAU Transmission Buffer
Request: Set Ul NAU Function Mode Register
Request: Set Ul NAU Local Address

Request: Set Destination Address

Request: Reset
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The Response only Model defines the control commands specified bellow when the Function
Mode Register Auto_Mode bits are set to automatic send:

< """""""""""""""" UI NAU event
e Reponse
WI device UI NAU
Response: Receiving Buffer Ul NAU event: HES message received
Response: Status Register Ul NAU event: Status Register update
Response: Receiving Buffer and Ul NAU event: HES message received
Status Register or Status/Register update

8.2 Command specifications

Identifier: WR_Tx B

Frame Type: Variable.Length

Primary Station: Ul Dévice

Secondary Station: Ul NAU

Function Code Nr: 3

Function Type: SEND/CONFIRM

Confirm: Single Character ACK

Identifier: RD_Rx_B

Frame Type: Fixed Length

Primary Station: Ul Device

Secondary Station: Ul NAU

Function CodeNr: 4

Function Type: SEND NO REPLY

Confirm: Rx_B Response

Identifier: Rx_B

Ftame Type: Variable Length

Primary Station: Ul NAU

Secondary Station: Ul Device

Function Code Nr: 4

Function Type: SEND NO REPLY

Confirm: —

Identifier: RD_L_AD

Frame Type: Fixed Length

Primary Station: Ul Device

Secondary Station: Ul NAU

Function Code Nr: 4

Function Type: SEND NO REPLY

Confirm: Ul_NAU_L_AD Response
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Identifier: UI_NAU_L_AD
Frame Type: Variable Length
Primary Station: Ul NAU
Secondary Station: Ul Device
Function Code Nr: 4

Function Type:

SEND NO REPLY

Confirm: -

Identifier: SET_L_AD
FrameType: Varrabtetemngth
Primary Station: Ul Device
Secondary Station: Ul NAU
Function Code Nr: 3

Function Type:

SEND/CONFIRM

Confirm: Single Character ACK
Identifier: SET_D_AD

Frame Type: Variable Length
Primary Station: Ul Device

Secondary Station: Ul NAU

Function Code Nr: 3

Function Type:

SEND/CONFIRM

Confirm: Single Character ACK
Identifier: RD_UISNAU_S_R
Frame Type: Fixed<kength

Primary Station:

Secondary Station:

Function Code Nr:
Function Type:

Ul _Device
UNNAU

4

SEND NO REPLY

Confirm: UI_NAU_S_R Response
Identifier: U_NAU_ S R

Frame Type: Fixed Length

Primary Station: Ul NAU

Secondary Station: Ul Device

Function Code,Nr: 4

Function Type:

SEND NO REPLY

Confirmc -
Identifier: RD_UI_NAU_FM_R
Erame Type: Fixed Length

Primary Station:

Secondary Station:

Function Code Nr:
Function Type:

Ul Device

Ul NAU

4

SEND NO REPLY

Confirm: UI_NAU_FM_R Response
Identifier: UI_NAU_FM_R

Frame Type: Fixed Length

Primary Station: Ul NAU

Secondary Station: Ul Device

Function Code Nr: 4

Function Type:
Confirm:

SEND NO REPLY

10192-1 © ISO/IEC:2002(E)
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