ATTACHVENT 1.
"Standard" and "Extended" X-10 Code Formats  Septenber 22, 1993
Rev. 11/20/94, 07/12/96, 12/18/96, 04/02/97, 07/22/97, 05/07/98

Bit Encoding

Data is accepted bit by bit as the presence or absence of 120Khz carrier
occurring after the positive or negative power |line zero crossing. The
accept ance wi ndow begi ns approxi mately 250 usecs. and ends approxi mately 900
usecs. after a zero crossing. In this window 48 or nore cycles of carrier are
accepted as a "1" bit and fewer than 48 as a "0" bit. Except for the
Startcode, each bit of data is sent in its true (D8 D4 D2 D1) and conpl enent
(D8 D4' D2' D1') form
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ADDRESS/ FUNCTI ON

If D16 is a "1" the code is a function (comand). Qherwise D1-D8 is an
"address'. Once addressed, a nodul e responds to any conmmand code. It becomnes
"unaddressed’ by the first 'address' nmessage after a command, or by 'A
Units OFf".
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(shutters open)
OFF

D M

BRI GHT

ALL LI GHTS ON
ALL UNI TS OFF
ALL LI GHTS OFF
EXTENDED CODE 1
HAl L REQUEST
HAI L ACK
EXTENDED CODE 3
UNUSED
EXTENDED CODE 2
STATUS " ON'

(shutters cl ose)
(shutters up)

(shutters down)
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STATUS " OFF" 1 1 1 0 1
STATUS REQUEST 1 1 1 1

The full nessage is sent twice without a gap. That is, the second Startcode
begins on the next power line cycle after the Function bit. Standard X-10
modul es do not respond to the Extended Code nessage. This code enables
further bytes to be added to the nessage w thout them being "seen" by
Standard X-10 nobdul es. Details of the Extended Code bytes are given bel ow
Any nessage containing Extended bytes must contain the Extended Code comand

inthe first part of the message.

Ext ended Message Format for EXTENDED MESSAGE 1 (01111)

Curul ative Mains Cycl es

2 6 11 15 23 31
1110 HC HC EXT/ EXT' DC/ DC  DATA/ DATA
COMVAND/ COMVAND

Start House Ext ended Uni t Dat a Command
Code Code Code Code Byt e Byt e
4bits 4bits 5bhits 4bits 8bits 8hits

The coding of the HC and DC bytes is as shown in the Standard Code Tabl es.

The coding of the Data and Command bytes is shown bel ow.

TYPE = 0 Shutters and Sunshades
DATA COVIVAND
TYPE FUNCT
128 64 32 16 8 4 2 1 84218421
x x x D D D D D 000000012 Open Shutter to amobunt in
Data Field. Enable Sun
Protection.
(D=0is closed, D= 25 is
fully open)
Xx x x D D D D D 00000O0O1IO Limt the degree of
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X X X
X X X
X X X
L4 L2 L1
DATA

L4 L2 L1
L4 L2 L1
X X X
X X X

D DD DD

00000011

00000100

00000101

000001112

COVIVAND

TYPE  FUNCT

00001000

00001001

00001010

00001011

opening to the value in
the Data Fiel d.

(Sun Protection)

pen Shutter to anmount in
the Data Field. Disable

Sun Protection.

pen all shutters on this
Housecode. Disregard the
Uni tcode. Disable Sun

Prot ecti on.

pen all shutters.
I gnore Housecode and
Unit code fields.

D sabl e Sun Protection.

Include this unit in the
Lifestyle node L. D is

t he degree of opening.

Begin Lifestyle node L.
Di sregard HC DC
(only responds if

previ ously incl uded)

Exclude (erase) this unit

fromLifestyle L

Excl ude (erase) from all
Li festyl e nodes.
Di sregard HC DC fiel ds

G ose all shutters on
this HC. Disregard the

Uni t code. Enabl e Sun
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Protection

X X X X X X X X 00001100 A ose all shutters.
Di sregard HC DC fiel ds

Enabl e Sun Protection.

X X X X X X X X 0Oo0OO0O0O1110 Sel f Test for
Housecode/ Unit Code match
Drive UP for 1 sec. if

nmat ch.

X X X X X X X X 00001111 Sel f Test the EAROM
addr esses. Leave EAROM
Bl ank. Drive UP for

1sec.,then DN for 1lsec

TYPE = 1 Sensor s

DATA TYPE/ COMWAND

X X X X X X X X 000100012 Request Average Light
Data fromthe Unit
addressed in the HCJ DC
fields.

X X X X X X X X 00010010 Request | nstant
Tenperature from the
addressed unit.

DATA TYPE/ COMWAND

X X X X X X X X 000100112 Request Status from
addressed unit.

X X X X X X X X 00010100 Request Instant Light
Data fromthe addressed
unit.

X X X X X X X X 00010101 Request Average Tenp.

Data fromthe addressed

unit. (16m n. average)
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1211 P P P P P P
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S S S S S S S S

00011011

00011100

00011101

TYPE = 2 Reserved for Security

TYPE

DATA
GLA0O0 x X X X X

GL @1 x

S3 S2 S1 SO

X X B16B8 B4 B2 Bl BO

TYPE/ CVD

3 0

3 1

Anbi ent Light data
fromthe sensor in the
HC/ DC fi el ds.

Tenperature data from
the sensor in the HC DC
fields.

Status data (bit
fromthe unit in the
HC/ DC field

nmapped)

3 Control Mdules (D nmrers and Appli ances)

I NCLUDE |N GROUP GLQA) AT THE CURRENT
QUTPUT SETTING (on this HC DC). The
GROUP ADDRESS | S ABSCLUTE (no GROUP
REFERENCE)

I NCLUDE IN GROUP GLGD AT THE CURRENT

QUTPUT SETTING (on this HC DC. The

GROUP ADDRESS is RELATIVE to the GRP
REFERENCE S3S2S1S0

PRESET RECEI VER O P on this HC DC

For all wunits:

"B FIELD=NZ nmeans 'ON Zero neans ' CFF' .
For Di nmmers:

'BFIELD = H3Fis 'ON@ FUL BRI GHT
| MVEDI ATE. (63 val ues)
'BFIELD = HOl'to H3E is ON @

PREVI QUS SETTI NG | MVEDI ATE, bri ghtening
gradually to the new value of 'B'.
If previously OFF, the unit cones ON at
FULL DI M before bri ghtening.
"B FIELD = '0" is 'OFF
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Gl O B16B8 B4 B2 Bl BO 3 2 INCLUDE IN GROUP 'G on specified
HC, DC. 'B" defines QP State, 'G the
Goup to which it applies. Qher
G oup nenbership is not affected.
Si mul t aneous nenbership of up to 4
Goups is allowed. Goup function is
not executed until the EXECUTE GROUP

message i s received.

X X X X X X X X 3 3 ALL UNITS ON on specified HC
X X X X X X X X 3 4 ALL UNITS OFF on specified HC
0 0 0 0 BxAW 3 5 REMOVE FROM GROUP(S) (this HC DC).

"G is bit mapped

1111 R GE® 3 5 REMOVE FROM GROUP(S) (this HO)

GL&@WO0 0 x x X X 3 6 EXECUTE GROUP FUNCTION (this HC).
GROUP ADDRESS | S ABSOLUTE
(no GROUP REFERENCE)

GL @1 0 S3 S2 S1 S0 3 6 EXECUTE GROUP FUNCTION (this HO).
The GROUP ADDRESS is relative to the
GRP REFERENCE S3S2S1S0.

GL®O 1 x x x X 3 6 PU UNTS IN TH S GROUP CFF. THE
GROUP PRESETS ARE UNAFFECTED. GROUP
ADDRESS | S ABSOLUTE.

GL®@®1 1 S3S28S1 S0 3 6 PUT UNNTS IN THS GROUP OFF. THE
GROUP PRESETS ARE UNAFFECTED. GROUP
ADDRESS | S RELATI VE TO S3S2S1S0

X x 0 0 x X X X 3 7 REQ QUTPUT STATUS (this HC DQ)

Reg. TO nodul e
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DATA

X x 0 1 x X X X

GG&®1 0 0 0 0 O

GL &A1 1 S38S82 81 S0

Al A0 B16B8 B4 B2 Bl BO

Gl O B16B8 B4 B2 Bl BO

X X X X X X ClQ

GL @ 0BDx x X X

Gl @O 1 B/DS3 S2 S1 SO

TYPE/ CVD
3 7

3 C

REQ OUTPUT STATUS (this HC, DO
Req. FROM Modul e after Power Up

REQ GROUP STATUS on this HC, DC
The GROUP ADDRESS is absol ute.
Reg. TO Modul e

REQ GROUP STATUS on this HC, DC
The GROUP ADDRESS is relative

to the GRP REFERENCE S3S2S1S0
Reg. TO nodul e

QUTPUT STATUS ACK. (this HC, DO
Al
A0

1if |load connected
0 for LAMP, 1 for SWTCH

GROUP STATUS ACK. (this HC, DO
GROUP may be ABS. or REL.,
dependi ng on the REQUEST

GROUP STATUS ACK. Not in the Goup
requested. The DATA field returns
the val ue contained i n the REQUEST

CONFI GURE MODULES (this HC )

C0 = AUTOACK ' EXTENDED MESS

Cl = AUTOACK ' STANDARD MESS
Automatic ACK for messages that
alter QP state of unit. Bit's 2-7

reserved for future.

G oup Bright or Dm The G oup
address i s absol ute.
B/D=1for Bright, O for Dm

G oup Bright or Dm The G oup
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address is relative to the GROUP
REF. S3S2S1S0

NOTE on GROUP BRI GHT/ DM & GROUP OFF

This message causes the output state of a Dimrer to Brighten or Dim for as
Il ong as the nessage is received, so long as the HC and GROUP ADDRESS (ABS. or
REL.) match the unit HC and it is within that Goup. The Qutput Level defined
for the unit within that Goup is unaffected.

Simlarly, GROUP OFF will turn off any unit in the specified Goup, but won't

affect the output level set for the unit for that G oup.

TYPE = 4 Extended Secure Addressing

This field enables all Standard and Extended Type 3 X-10 nessage functions
but with an additional 8 bit security address in the DATA BYTE of the
message. For a wunit to respond requires at least a HC and SECURE ADDRESS

mat ch.
DATA TYPE/ C\VD

A7 A6 A5 A A3 A2 A1 A0 4 0 Unit is 'addressed if there is a
'"HC 'ADDR 'DC match
(HC EXT DC ADDR 40)

A7 A6 A5 A4 A3 A2 A1 A0 4 1 Unit is 'addressed' if there is a
'"HC ' ADDR match
(HC EXT xx ADDR 41)

A7 A6 A5 A4 A3 A2 A1 A0 4 2 Execute 'Standard' X-10 functions

Al Of, Al Lights On, if there is a
"HC ' ADDR nmatch. Execute On, Of,
Bright, Dm if the unit is
additionally 'addressed'.

(HC EXT FN ADDR 42)

The Function is contained in the Unit Code nibble of the nessage and is the

sane nunber as defined in 'Standard messages.

D7 D6 D5 D4 D3 D2 D1 DO 4 3 Execute 'Extended Type 3 functions

if there is a HC match and the unit
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is additionally 'addressed'.
(HC EXT FN DATA 43)

The DATA BYTE is the Group Address as defined for TYPE 3 Messages. The TYPE 3
Function is defined in the Unit Code nibble of the nessage. The rules for the
"Addressed’ Status follow the rules for Standard Adressing - a unit becones
"Addressed’ as a result of a Type 40 or 41 message and remains so until the
next 40/41 nessage following a Type 42/ 43 nmessage. The 'addressed' status is
also reset if the is a HC match but secure address msmatch in a Type 4
message (BUT NOT 43).

DATA TYPE CVD
A7 A6 A5 M A3 A2 Al A0 4 4 Execute ‘Unit Code’ "On’ if thereis
a HC and SECURE ADDRESS nat ch.
(HC EXT DC ADDR 44)

A7 A6 A5 A A3 A2 A1 A0 4 5 Execute ‘Unit Code’ "Of' if there
is a HC and SECURE ADDRESS nat ch.

(HC EXT DC ADDR 45)

SECURE ADDRESS ACQUI SI TI ON ( MODULES W TH SECURE ADDRESS CAPABI LI TY)

If there is no current secure address in the unit, it wll acquire the
address in the DATA BYTE if the first TYPE 40/41/42 or TYPE 5X nessage it
sees, so long as there is a HC match. Once it has acquired a secure address,
it will not respond to 'Standard' or 'Type 3 Extended' nessages. The unit may
be set back to a 'non secure address state' by applying power to the unit
with the MAXDI M key hel d pressed.

TYPE = 5 Extended Secure Addressing for G oups

DATA TYPE CMVD
A7 A6 A5 A A3 A2 A1 A0 5 0 Execute Goup O (relative to the
Goup Ref. in the Unit Code nibble)

(HC EXT GRPREF ADDR 50)

A7 A6 A5 M A3 A2 A1 AD 5 1 Execute Goup 1 (relative to the
Goup Ref. In the Unit Code nibble)

(HC EXT GRPREF ADDR 51)
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A7

A7

A7

A7

A7

A7

A7

A7

A7

A6

A6

AB

AB

A6

A6

A6

A6

A6

A5

A4 A3

A4 A3

A4 A3

A4 A3

A4 A3

DATA
A4 A3

A4 A3

A4 A3

A4 A3

Al

A0

A0

A0

A0

A0

A0

A0

A0

A0

Execute Goup 2 (relative to the
Goup Ref. In the Unit Code nibble)
(HC EXT GRPREF ADDR 52)

Execute Goup 3 (relative to the
Goup ref. in the Unit Code nibble)
(HC EXT GRPREF ADDR 53)

Turn “Of’ all units in Goup 0 (rel.
to Goup Ref. in Unit Code nibble)
(HC EXT GRPREF ADDR 54)

Turn “Of’ all units in Goup 1 (rel.
to Goup Ref. in Unit Code nibble)
(HC EXT GRPREF ADDR 55)

Turn “Of" all units in Goup 2 (rel.
to Goup Ref. in Unit Code nibble)
(HC EXT GRPREF ADDR 56)

5 7 Turn *Of’" all units in Goup 3 (rel.

to Goup Ref. in Unit Code nibble)
(HC EXT GRPREF ADDR 57)

Brighten all wunits in Goup 0 (rel.
to Goup Ref. in Unit Code nibble)
(HC EXT GRPREF ADDR 58)

Brighten all wunits in Goup 1 (rel.
to Goup Ref. in Unit Code nibble)
(HC EXT GRPREF ADDR 59)

Brighten all wunits in Goup 2 (rel.
to Goup Ref. in Unit Code nibble)
(HC EXT GRPREF ADDR 5A)
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A7 A6 A5 M A3 A2 A1 AD 5 B Brighten all units in Goup 3 (rel.
to Goup Ref. in Unit Code nibble)
(HC EXT GRPREF ADDR 5B)

A7 A6 A5 AA A3 A2 A1 A0 5 C Dimall units in Goup 0 (rel. to
to Goup Ref. in Unit Code nibble)
(HC EXT GRPREF ADDR 50

A7 A6 A5 AMd A3 A2 A1 A0 5 D Dmall units in Goup 1 (rel. to
to Goup Ref. in Unit Code nibble)
(HC EXT GRPREF ADDR 5D

A7 A6 A5 AMA A3 A2 A1 A0 5 E Dimall units in Goup 2 (rel. to
to Goup Ref. in Unit Code nibble)
(HC EXT GRPREF ADDR 5E)

A7 A6 A5 A A3 A2 A1 A0 5 F Dimall units in Goup 3 (rel. to
to Goup Ref. in Unit Code nibble)
(HC EXT GRPREF ADDR 5F)

NOTE ON GROUP BRI GHT/ DI M FOR Levi ton 6400 CONTROLLERS | N SECURE ADDRESS MCODE
The Command 58 - 5F is derived from the last Goup Execute key that was
pressed. The Group Reference is, in fact, the Unit Code of the Controller.

LI FESTYLE CCDES L4 L2 L1

0 0 Wwke
Leave
Return
Sl eep
Eveni ng
Vacati on

Special 1

P P P B O O O O
B P O O L LB O
P O kP O KLk O B

Special 2
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AMBI ENT LI GHT DATA
12 11 P32 P16 P8 P4 P2 P1

0 0 D D D D D D Range 0-630 in steps of 10
0 1 D D D D D D Range 0-6300 in steps of 100
1 0 D D D D D D Range 0-63000 in steps of 1000
1 1 D D D D D D Range 0-630000 in steps of 10000
If the Data is divided by two it will approximte to LUX val ues.

TEMPERATURE DATA
(+/-)T64 T32 T16 T8 T4 T2 T1 Range 0 - 127 in integer val ues.
(+/-) ='1" for negative integers.
Units are Deg. Cel sius.
NOTE : The Anbient Light/ Tenperature Sensor is capable of reading from-28 to
+50 deg. Cel sius.

ACCESS PROTOCOL

Wth Extended Code systens, the anount and nature of the nessages that are
being used requires that Transnitters avoid message collisions where
possi ble, and that, when a collision does occur, it can be detected and the
conflict resolved. In order to do this, the followi ng access protocol should

be adopted. Al nessages are assunmed to have equal priority.

When a transnitter has a nessage it wi shes to transmt, it nust wait for
access to the power line for either 8 9, or 10 half power line cycles -
during which the Iine nust have been continuously clear of data "1 bits. If
a'l bit is detected, it nust restart its access tining and wait for another
8, 9, or 10 cycles. After line access has been achieved, the transnitter nust
check the line during the transmission of a '0'" bit (no carrier) to see that
no other transmtter is transmtting. If a collision occurs, the transmtter
must abort its transmission inmmediately and again go though the |ine access
procedure. The choice of 8, 9, or 10 half cycles is chosen randomy for each

I ine access attenpt.

NOTES
1. Messages with a TYPE = 0010 are reserved for Security
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