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with certification 0 01
with encryption 0 02
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P&PMng (Set_P&PMnQ)
P&PMng P&PMng
P&PMng P&PMng P&P ng
P&PMng
ECHONET
P&PMng ECHONET
ECHONET

ECHONET
P&PMng

P&PMng
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C

YITRAN communications Ltd. 1T800PHY

2 C
2
Packet Conf CRC 8 Control reserved Device Device Device Protocol NPDU CRC 16
type Flag and | (1lbyte) Field (1 byte) Network Source Dest. Version (2bytes)
(lbyte) Length (1 byte) 1D Node ID Node ID | + Enc bit
(1 byte) (10 bits) | (11 bits) | (11bits) | (lbyte)
NPDU(Network Protocol Data Unit)
NPDU 3
2
2
1
CRC8 1
CRC16 2 NPDU

Packet type

OxFE (Standard mode)

OxFC (Robust mode)

OxFD (Acknowledgement Packet)

OxFB (Extremely Robust Mode)

© 2000 2011
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(Conf Flag and Length)
MSB 0 7

CRC8( )
CRC

(Control Field)

NPDU

reserved

(Protocol Version + Enc bit)

MSB

LSB

(Device Network ID, Device Source Node ID, Device Dest. Node ID)

CRC16
NPDU

1D
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Reserved
1001 - Repetitive Unacknowledged Request
1010 - Acknowledge Request
1011 - Fragmented Packet
1100 - Last Fragment
00 -
01 -
10 -

Repetitive Unacknowledged Request
Acknowledge Request

Fragmented Packet

Last Fragment

Repetitive Unacknowledged Service

2
Repetitive Unacknowledged Service
1001
0-3
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ID

Repetitive Unacknowledged

2
ID
ID
2
Acknowledged Service
CRC16 ID
11Unit Symbol Time(UST)* ”
UST
UST #4
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EOP

! Reserved | (11UST) !
' @usT) ! :
UST ' !
|1|2|3|4|5|6|7|8|9|lO|11|12|13|14|15|16|17|18|19|20|21|22|
e e
[
2
Acknowledged Service
(1010)
0-3

2
2 PLC
0
© 2000 2011

(OxFD)
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c 1 2 3 UART

c PLCC (Power Line Carrier Communication)

AFE
(Analog Front
End)

Power Supply
and Line
Coupler

Application
Circuitry

C PLC
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Acknowledge
Service
PTX DID 0x00
DCSK Differential Code Shift Keying
DID Device Dest. Node ID
ID:
DID PTX
DLL Data Link Layer
120
LSb Least Significant bit
LSB Least Significant Byte
MSB Most Significant Byte
NID Device Network ID
ID
PTX
SDA NID
PLCC Power Line Carrier Communication
Priority PTX c
Repetitive
Unacknowledged
Service
121
SID Device Source Node ID
ID 1023
SDA PTX
Unicast
Transmission

© 2000 2011 ECHONET CONSORTIUM
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3
1D ID
ECHONET 0x01
LSb
Command Header Opcode Length Command
P J Data
1 Byte 1 Byte 2 Bytes N Bytes
Command 1 OxC9
Header
Opcode 1
Length 2 (16 ) N
1
LSB 2 MSB
Command N
Data
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Rﬁigggie Type Length Opcode Re;zzzse
1 Byte 1 Byte 2 Bytes 1 Byte N Bytes
> e »
Response 1 0xC9
Header
Type 1 0x04 or 0x0D
Length 2 K+1
1
LSB 2 MSB
Opcode 1 Opcode
Response K
Data
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CONFIDENTIAL
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Opcode
3
PTX 0x09 Packet Transmission
SDA 0x0D

Set Device Address
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Date Jun. 30, 2011
Version 4.00
CONFIDENTIAL
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PTX( )

Acknowledged Service Repetitive Unacknowledged Service

PTX
Acknowledged Service
NID
DID 3
Repetitive
Unacknowledged Service
PTX
Command Header oncod ] " Command
pcode engt Data
1 Byte 1 Byte 2 Bytes N Bytes
0XC9 0x09 Ls8 | msg | Transmitted
Data
A
' N
Header Payload
8 Bytes 1-1912 Bytes
- Ll | >
~ N
Priority | Service | NID L | NIDM | SiD.L | SibM | DIDL | DIDM
1 Byte 1 Byte | 1 Byte | 1 Byte | 1 Byte | 1 Byte | 1 Byte | 1 Byte
e > < &> < e >
PTX
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PTX
Command 1 0xC9
Header
Opcode 1 0x09
Length 2 1st Byte: LSB
(16 ). 2nd Byte: MSB
9-1920 (16 )
Command 9-1920
Data “ Header” 8
1-1912
1°* Byte ( Host Header ) - 0x00:
Priority: 0x01:
0x02:
2" Byte( Host Header) - |Ox0l: Acknowledged Service
Service
0x02: Repetitive Unacknowledged Service
3" Byte - 8™ Byte -SDA 3" Byte: NID L - NID LSB
NID SID 4™ Byte: NID_ M - NID MSB
DID ( 0 )
5% Byte: SID L - SID LSB
6" Byte: SID M - SID MSB
( 0 )
7" Byte: DID L - DID LSB
(0x00 )
8" Byte: DID M - DID MSB
( 0 )
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CONFIDENTIAL
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PTX
PTX
Response Response
Header Type Length Opcode Data
1 Byte 1 Byte 2 Bytes 1 Byte 1 Byte
> > >
0xC9 0x04 0x02 0x00 0x09 Status
PTX
Response 1 0xC9
Header
Type 1 0x04
Length 2 1°* Byte: 0x02
2" Byte: 0x00
Opcode 1 PTX opcode 0x09
Response 1 “ Status”
Data 1. 0x01 -
( )
2. 0x02 -
1. 0x08 - Packet Blocked -
PTX
2. 0x80 - ACK -
Acknowledged Service
ACK
3. 0xCO - - Acknowledged
Service ACK
Repetitive
Unacknowledged Service

PTX
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Response Response
Header Type Length Opcode Data
1 Byte 1 Byte 2 Bytes 1 Byte 4 Bytes
e >
0xC9 0x0D 0x05 0x00 0x09 Frag-Status
P 4‘2\.____~\
Status 0x00 0x00 0x00
1 Byte 1 Byte 1 Byte 1 Byte
% > < >
PTX
PTX
Response 1 0xC9
Header
Type 1 0x0D
Length 2 1°* Byte: 0x05
2" Byte: 0x00
Opcode 1 PTX opcode 0x09
Response 4 “ Frag-Status” “ Status”
Data 0x00 1. 0x00 -
2. 0x01 -
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CONFIDENTIAL

c
ECHONET CONSORTIUM

SDA ( )
3 3
SDA
Command Header Opcode Length Command
P g Data
1 Byte 1 Byte 2 Bytes 4 Bytes
0xC9 0x0D 0x04 0x00 NID & SID
A
' N\
NID_L NID_M SID_L SID_M
1 Byte 1 Byte 1 Byte 1 Byte
—u > >e
SDA
SDA
Command 1 0xC9
Header
Opcode 1 0x0D
Length 2 1°* Byte: 0x04
2" Byte: 0x00
Command 4 NID (Network ID) 1%t Byte: NID L - LSB
Data SID (Source 1D) 2" Byte: NID_M - NID MSB
( 0 )
3™ Byte: SID_L - SID LSB
4™ Byte: SID M- SID MSB
( 0 )

. Notes:

1. 0x00 NID SID
SID
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SDA
SDA
Header Data
Response Type Length Opcode Response
1 Byte 1 Byte 2 Bytes 1 Byte 1 Byte
> > o) »
0xC9 0x04 0x02 0x00 0x0D Status
SDA
SDA
Response 1 0xC9
Header
Type 1 0x04
Length 2 1°* Byte: 0x02
2" Byte: 0x00
Opcode 1 SDA opcode 0x0D
Response 1 “ Status” “ Status”
Data 1. 0x00 -
2. 0x01 -
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Non-I1P Version 4.00
CONFIDENTIAL

ECHONET CONSORTIUM

2 UART
3
Header Type Length Data
1 Byte 1 Byte 2 Bytes N Bytes
»
0xC9 0x08 LSB MSB Received Data
2 3
Header 1 0xC9
Type 1 0x08
Length 2 1°* Byte: LSB
2" Byte: MSB
16 1927
Received N 2 3 (2
Data
© 2000 2011 ECHONET CONSORTIUM  ALL RIGHTS RESERVED
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2 3
1°* Byte Reserved
2" Byte Reserved
3" Byte Reserved
4™ Byte Device Network ID
5™ Byte Device Network 1D ASCII
6" Byte Device Network ID
7" Byte Device Network 1D
8" Byte Device Source NodelD
9™ Byte Device Source NodelD
10" Byte Device Source NodelD
11" Byte Device Source NodelD
12" Byte Device Dest. Node ID
13" Byte Device Dest. Node ID
14" Byte Device Dest. Node ID
15" Byte Device Dest. Node ID
16" Byte
Binary

1927 Byte
(max)

© 2000 2011

ASCII1 3

1912
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* ABCDE’
3 1 2
000000300010002ABCDE

Bytet 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
content: [0 [ofofofofo[3fofo]o]1fo]ofo]2]Aa]B]cCc|[D]E|
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Device Network ID DevNetID Device Node ID DevNodelD

P&P
2
OXFFFF 0x0000
8
DevNetlID
8
DevNodelD . OxFF
DevNetlID . OxFF
DevNodelD - 0x01
P&P
DevNetlID
DevNodelD
P&P
EEPROM
2

(10Bytes EEPROM

10

8
0 DevNetlID

0x00-0x09 )
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0x00
10bytes
0x80
P&P
DevNetID (DevNodelD)
1D ID P&P )
10 10
ID (0x55 ) ECHONET

0x01
Ox11
0x12
0x03
0x13

2 8

0x0000, 0000, 0000, 0000, O3FF
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P&P
0x01 2 8
2 8
O0x11 2 8
2 8
0x12
0x0000, 0000, 0000, 0000, O3FF
0x03
0x13 2 8
2 8
all 0 8 all0O i 8 R
2 > 2 7
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P&P

DevNetID, DevNodelD  *
DevNetID,
‘_______————~——‘“”“"——————_ DevNodelD

P&P

ECHONET P&P

DevNetlID, DevNodelD

(DevNodelD  0x01-OxFE

DevNetlID, DevNodelD

P&P
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ON

PLC

LED

LED

LED

DevNetlID, DevNodelD

P&P

or
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P&P

P&P

© 2000 2011

EEPROM
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C
ECHONET
PTX
ECHONET SPECIFICATION ECHONET
c
c 120
c 1912
ECHONET
ECHONET
c
NodelD MAC
DevNodelD 11
8 ECHONET NodelD
8 C 0x00
MAC 0x00
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d
d 1
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chip
d q d X @ Y a1 Y &
a X 90 X al X @2
|« >
qi) =q(i-1) xor d(i) 1/9600 sec
Xor
+ ppm
+ ppm
+ ppm
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X X x0 X x1 X x2
X y y X yO X yl X y2
le >l
€ g
1/9600 sec
X

y(i) =x() xor x(i-1)

2k

© 2000 2011 ECHONET CONSORTIUM  ALL RIGHTS RESERVED



ECHONET SPECIFICATION

d

Non-IP

Date Jun. 30, 2011
Version 4.00
CONFIDENTIAL
ECHONET CONSORTIUM

FEC

EC FEC

FEC

CRC

Hz
Hz

FEC
FEC
FEC

© 2000 2011

M-LONG
D-LONG
F-LONG
E-LONG
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C
DOUBLE LONG

DOUBLE LONG DOUBLE LONG
D FEC

FEC FEC FORWARD ERROR CORRECTION

FEC
E FEC
FEC CRC
30
[ ]
50Hz 60Hz
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® FEC
FEC FEC 1 FEC
FEC1 FEC 3 FEC FEC1
FEC 2 FEC2 FEC
4
([
DOUBLE
LONG

DOUBLE LONG

DOUBLE LONG
DOUBLE LONG
FEC

Hz Hz
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FEC

\
DOUBLE LONG DOUBLE LONG

FEC
FEC
DOUBLE LONG
DOUBLE
LONG FEC
FEC
DOUBLE LONG
DOUBLE LONG FEC
FEC

DOUBLE LONG

[ ]
M-LONG D-LONG F-LONG E-LONG 4
® CRC
CRC 1
CRC
CRC-CCITT
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FEC
M-LONG Hz
FEC FEC FEC
M-LONG Hz
FEC FEC FEC
M-LONG
FEC FEC FEC
D-LONG Hz
FEC FEC FEC
FEC
D-LONG Hz
FEC FEC FEC
FEC

© 2000 2011 ECHONET CONSORTIUM
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D-LONG
FEC FEC FEC
F-LONG Hz
FEC FEC FEC
FEC
FEC
F-LONG Hz
FEC FEC FEC
FEC
FEC
F-LONG
FEC FEC FEC
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E-LONG Hz
FEC FEC FEC
FEC
FEC
FEC
E-LONG Hz
FEC FEC FEC
FEC
FEC
FEC
E-LONG
FEC FEC FEC
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FEC
FEC FEC FEC
FEC 1 FEC FEC
FEC FEC1
FEC
1 | 2 | 3 4 | 5 | 6 | 7 | 8

- P&P

FEC
FEC
ECHONET
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FEC FEC FEC
ID cC FCS
ID 1D
MAC 1
NodelD
ID cc FCS
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ID cc FCS
ECHONET ACK
[ ]
M-LONG
FEC FEC2

®
[ ]

ACK

ID
ID
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FCS
FCS
FCS
CRC-CCITT
No.
(HEX)
1
2
EF
3
4 For future reserved
FE
5 P&P
ID 0x40
ECHONET Node ID

For future reserved
SA=For future reserved

© 2000 2011 ECHONET CONSORTIUM  ALL RIGHTS RESERVED



ECHONET SPECIFICATION Date Jun. 30, 2011

- Non-I1P Version 4.00
d CONFIDENTIAL
ECHONET CONSORTIUM

Twalit Te Txmax

40ms  80ms
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80ms
Tcs=40ms
Tx
Tcs+Tx ms
<+—>
< D
Tcs
80ms
40ms
For future reserved
P&PMng 100
«—> Tslot

“—’<—><~< PP ECPECPEPEPe
| Tos soms 12 345 67
|t:§|p/

For future reserved /

P&PMng
Te Tp Tslot 4msec

P&PMng P&P P&PMng

Nmagic
Nmagic
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M-LONG D-LONG F-LONG E-LONG
ID(DA) MAC 1
Toutl
Toutl 72ms
Tout2
Tout2
230ms 155msec Toutl
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M-LONG / D-LONG / F-LONG /

E-LONG

/ y
Toutl
=72 ms

+Txms

M-LONG / D-LONG / F-LONG /
E-LONG

Toutl
=72ms
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M-LONG / D-LONG / F-LONG /
E-LONG

Tout2

) | =230ms
b | Tx

Tout2
=230ms

b | Tx

Tout2
= 230ms

Tout2

(Tx)
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ID cc FCS

BC
ECHONET EDC ECHONET EHD
EDATA

FEC FEC2 FEC
4 FEC
E-LONG FEC
ECHONET ECHONET
EDC ECHONET
ECHONET FEC
FEC E-LONG

FEC ECHONET

EDC 0x88
EDC 2 7
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PowerOn
/ f \ \ LowlInitAll

4 LowStary / \\liwlnit( W
LowStart >[ ] [ 0.0 ]‘

N

LowHalt

)
LowlnitAll
Lowlnit( )

MAC

L )

A

5
LowRequestRun LowStoi/L
4

.
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P&P
PowerOn
PowerOn
LowGetStatus
LOW_STS STOP
LowGetDevID
LowStart,Lowlnit, LowlInitAll
LowStart
MAC
LowlInitAll
MAC
MAC MAC
P&PMng 2.6
MAC P&P
Regisister_ID
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MAC
P&PMng 2.6 MAC P&P
Regisister_ID
LowInit
MAC MAC
MAC MAC
LowInitAll MAC
MAC
MAC
LowGetStatus
LOW_STS RST
LOW STS INIT
LowGetDevID
Power ON
LowGetStatus

LOW _STS CSTOP
LowGetDevID

LowGetAddress

LowGetProData
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LowRequestRun
LowStart,Lowlnit, LowlInitAll
LowHalt

LowGetStatus
LOW_STS RUN
LowSendData

LowReceiveData

LowGetDevID

LowGetAddress

LowGetProData

LowStart, Lowlnit, LowlInitAll

LowStop

LowHalt
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LowGetStatus
LOW _STS ESTOP
LowGetDevID

LowStart, Lowlnit, LowlInitAll

LowHalt
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MAC P&P

P&PMng ECHONET

P&PMng
P&PMnNg ECHONET
MAC
ECHONET
ECHONET
MAC
P&PMng
P&PMnNg ECHONET
P&PMng
MAC
ECHONET
ECHONET

P&PMng

MAC

Register_ID
ECHONET P&PMng
MAC P&P
Register_ID
P&PMng P&PMng
P&PMng
P&P MAC
ECHONET

© 2000 2011 ECHONET CONSORTIUM  ALL RIGHTS RESERVED



ECHONET SPECIFICATION

Date Jun. 30, 2011

Non-I1P Version 4.00
d CONFIDENTIAL
ECHONET CONSORTIUM
P&PMng
MAC
P&PMng
LED
7 ECHONET 3 ECHONET
332 LED
LED
P&PMng
LED
(HC)
P&PMng
P&PMng
P&PMng
P&P
D
P&PMng
P&PMng
msec

© 2000 2011

ECHONET CONSORTIUM  ALL RIGHTS RESERVED



ECHONET SPECIFICATION Date Jun. 30, 2011

Non-IP Version 4.00
d CONFIDENTIAL
ECHONET CONSORTIUM
P&PMng
Request_ID
Request_ID
P&PMng
3
10
P&PMng
Request_ID
P&PMng
MAC P&P
0x4001 Ox40EF
Request _ID Request _ID
P&PMng

Nmagic

© 2000 2011 ECHONET CONSORTIUM  ALL RIGHTS RESERVED



ECHONET SPECIFICATION Date Jun. 30, 2011
- Non-I1P Version 4.00

d CONFIDENTIAL
ECHONET CONSORTIUM

P&PMNg(HC=A) ( a)
=

10 (HC=A)
Ox40FF
M

Ox40FF
(HC=R) .

1

Reg_ID with a)

ID with a

\.

—

ANSWER FRAME

=

Register_ID

© 2000 2011 ECHONET CONSORTIUM  ALL RIGHTS RESERVED



ECHONET SPECIFICATION

d

Non-IP

Date Jun. 30, 2011
Version 4.00
CONFIDENTIAL
ECHONET CONSORTIUM

P&PMng  HC=A)

P&PMng

ECHONET
ECHONET

0x40FF
(HC=A)

(wi a)

—

o

ID with a)

D
—

I~

ANSWER FRAME

1

Req ID 1D

Req ID P&PMng

ECHONET

ECHONET

ECHONET

P&PMng

ANSWER FRAME

ECHONET P&PMng

Reqg_ID(with a

Reqg_ID with a)

a)

ECHONET

P&PMng

P&PMng

ECHONET

© 2000 2011 ECHONET CONSORTIUM  ALL RIGHTS RESERVED



ECHONET SPECIFICATION Date Jun. 30, 2011
- Non-I1P Version 4.00

d CONFIDENTIAL
ECHONET CONSORTIUM

P PMng ”

=a =a =

MACAdd=0x40FF MACAd=0x4000 MACAdd=0x40FF MACAdd=0x40FF

HC1 HC1
« HC1
ms

\

0

T,= 700
N

40FF
\VAR N A
N
1 HCl HC1 \5‘\
)

HC1 —p

\(\

Req ID (with a) Ox40FF
ACK

4&\ Ox4001

MACAdd30x4001

T

T

MACAdd$0x4002

-

«—————

ACK

e

.

 BACK
e il M ACAAd=0x4003

0x4003

Register_ID

© 2000 2011 ECHONET CONSORTIUM  ALL RIGHTS RESERVED



ECHONET SPECIFICATION

Date Jun. 30, 2011

- Non-I1P Version 4.00
d CONFIDENTIAL
ECHONET CONSORTIUM
P&P
P&PMng Regisister_ID
ECHONET
Regisister_ID
21
Regisister_ID
ID ANSEWER
FRAME P&PMng ACK
STATE/DATA
P&PMng
P&PMng
ECHONET P&PMng Request ID
P&PMng ECHONET ‘ Request 1D
ATTRIBUTE METHOD STATE/DATA
TS Property name |methodtype [|action subtype DATA
P&P Housecode INDICATE do normal Housecode
0x0123456789ABCD
EF
Request_ID
ATTRIBUTE METHOD STATE/DATA
TS Property name |methodtype [action subtype DATA
P&P MacAddress INQUIRE do with|normal magic_number(8)
housecode
0x0123
ID
ATTRIBUTE METHOD STATE/DATA
TS property name methodtype |action subtype DATA
P&P MacAddress WRITE do with{normal magic_number(8)
housecode MacAddress(2)
‘0x0123,0x4010

© 2000 2011

ECHONET CONSORTIUM  ALL RIGHTS RESERVED



ECHONET SPECIFICATION Date Jun. 30, 2011
- Non-I1P Version 4.00

d CONFIDENTIAL

ECHONET CONSORTIUM

ATTRIBUTE METHOD STATE/DATA
TS property hame methodtype |action subtype DATA
P&P MacAddress RESPONSE [done normal MacAddress(2)
0x4010
A = P&PMng A
MACAdd=0x40FF MACAdd=0x4000 MA CAdd=0x40FF

Req ID (with a)

MACAdd=0x4001

P&P g

Register_ID

© 2000 2011 ECHONET CONSORTIUM  ALL RIGHTS RESERVED



ECHONET SPECIFICATION Date Jun. 30, 2011
- Non-I1P Version 4.00

d CONFIDENTIAL
ECHONET CONSORTIUM

Lo Q- I,
(1]

I‘I I—I I Tx Spectrum

O] 1]ololz1]1]ol1]1]1]o0]o0

Xor

© 2000 2011 ECHONET CONSORTIUM  ALL RIGHTS RESERVED



Date Jun. 30, 2011
Version 4.00
CONFIDENTIAL
ECHONET CONSORTIUM

ECHONET SPECIFICATION
- Non-IP

d

L, | LR,
@ x Spectrum | BPF2|->| I—’l* |¢LI

010 | 101 | 010 | 010 | 101 | 101 | 010 | 101 | 101 | 101 | 010 | 010
010 | 101 | 010 | 010 | 101 | 101 | 010 | 101 | 101 | 101 | 010

xor( )

N

Xor

© 2000 2011 ECHONET CONSORTIUM  ALL RIGHTS RESERVED



ECHONET SPECIFICATION Date Jun. 30, 2011

- Non-I1P Version 4.00
d CONFIDENTIAL
ECHONET CONSORTIUM

-1,2,-1/1,-2,1-1,2,-1|-1,2,-1|1,-2,1|1,-2,1|-1,2,-1
-1,2,-11,-2,1-1,2,-1,-1,2,-1|1,-2,1|1,-2,1

© 2000 2011 ECHONET CONSORTIUM  ALL RIGHTS RESERVED



ECHONET SPECIFICATION Date Jun. 30, 2011
- Non-I1P Version 4.00

d CONFIDENTIAL
ECHONET CONSORTIUM

ECHONET
ATTRIBUTE 2 METHOD(3 ) STATE/DATA
ATTRIBUTE METHOD ATTRIBUTE
Regisister_ID
ATTRIBUTE METHOD STATE/DATA

© 2000 2011 ECHONET CONSORTIUM  ALL RIGHTS RESERVED



ECHONET SPECIFICATION

d

Date Jun. 30, 2011

Non-IP Version 4.00
CONFIDENTIAL

ECHONET CONSORTIUM

ATTRIBUTE
property_name

ATTRIBUTE

Table Selector(TS) function_name

METHOD STATE/DATA

Table Selector
(TS)

function_name

property_name
1

Table Selector

Table Selector P&P  property_name

Table Selector Table Selector

0x20

P&P
property name |value
serial number 0x00
MacAddress 0x01
magic_number 0x02
seed 0x03
maker 0x10
model Ox11
type 0x12
type id 0x13
P&P 0x20

© 2000 2011 ECHONET CONSORTIUM  ALL RIGHTS RESERVED



ECHONET SPECIFICATION Date Jun. 3_0, 2011
- Non-IP Version 4.00

d CONFIDENTIAL
ECHONET CONSORTIUM

METHOD method type action subtype

ATTRIBUTE|| METHOD || STATE/DATA

method type | action subtype
1

method type Value
READ 0 00
WRITE 0 01
INQUIRE 0 02
RESET 0 03
INDICATE 0 04
RESPONSE 0 05
MAKE 0 06
REMOVE 0 07
OPEN 0 10
CLOSE 0 11
action Value
do 0 00
do with housecode 0 01
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0.65mm
1.2mm

ET-2101 314 316

ET-2101 316
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32
22

0.65mm Q
12mm Q

0.75mMm?2 Q

1.2mm 0.75mm?2 200m 1km

Q Q
Q
9%600ps + 013
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AMI  Altemate Mark Inversion

T 2— T2
<T=
1
1
VL 06 VL 06
VH 14 VHH 25
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EIAJET-2101
ET-2101

CSMA/CD Carrier Sense Multiple Acoess with Collision Detection

52

LSB
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( )

'
ST[P [ b1 | b2| b3| ba| b5| b6| b7 ST |

al

LSB MSB T
( )
¢ )
2
3
- » 10ms
ACK/
PR| SA| DA| CC | BC DATA FCC| DMY| \ak PR
22 10ms
PR(Priority) (11bit)
SA(Source Address) (11bit)
DA(Destination Address) (11bit)
CC(Control Code) (11bit)
BC(Byte Count) (11bit)
DATA(Data Field) (1bit Max.256)
FCC(Frame Check Code) (11bit)
DMY(Dammy Code) (11bit)
ACK/NAK(ACK/NAK Code) ACK/NAK (11bit)
3
ACK NAK 10ms(%6 )
10ms 22
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PR SA
4 ET2101 335
LSB MSB
bO bl b2 b3 b4 b5 b6 b7
I |4 [
bOb1l
0 0 ( )
0 1
1 0
11
4
ET2101 336
455 s
HBS 264
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AMI

IFU

(Td)

Td
Td 40us
ET2101 337
TF
10600x s
10ms TF
TF
'|'F
10ms 10ms TF
()
A3us)
Td
BC FCC
10ms 22
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EIAJ ET-2101
HBS

ECHONET

084C2A6E195D3B7F
4 ( )
GW
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PR DA

PR DA

LSB MSB
bO bl b2 b3 b4 b5 b6 b7

L

6 ET-2101
b2 b5 DATA ECHONET HBS

HBS HBS
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ECHONET V10 ECHONET
ET-2101 3311
CC

LSB MSB
b0 bl b2 b3 b4 b5 b6 b7

b6b7 00
1
01
1
b2b3b4b5 0000 HBS

1101 ECHONET(V1.0)
%(1)%11 0000 for future reserved

b2b3b4b5=0000,0001
bOb1=10

b2b3b4b5=0010 1111
for future reserved

6
X 0 X H
X 00
HBS
b2 b5 HBS
b2b3b4b5 1110 ECHONET V10
b2b3bdhs 1101
ECHONET
HBS 7
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— (DATA)

HD | OPC | OPR

HD(extend Header) (11bit)
OPC(extend Operation Code) (11bit)
OPR(extend Operand Code) (11bit*Max.30)

HBS

ACK/NAK

ACKINAK
ACKINAK
ACKINAK
PR FCC
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ACK
NAK
NAK
ACKINAK NAK
NAK
NAK
NAK
ACKNAK ACK X 06
NAK X 15 FCC
X 00
X 1
X 12 ( )
NAK
‘1 - X0 - x1II' - X 12
FCC FCC
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HBS HBS  ECHONET
ECHONET
cC HBS 7
HD
8
LSB MSB

bO bl b2 b3 b4 bS b6 b7

L e 10

For future reserved.

b4b5 00 HBS
01,10,11 for future reserved

bOb1b2b3b4b5=1111
For future reserved.

© 2000 2011 ECHONET CONSORTIUM  ALL RIGHTS RESERVED



ECHONET SPECIFICATION Date Jun. 30, 2011
- Non-IP Version 4.00
HBS CONFIDENTIAL

ECHONET CONSORTIUM

HBS
OPC
OPC OPR( )
OoPC( )
OoPC F OPC
OPR
OPR
ABCDEF OPR
OPR( )
OPR OPC OPR
3 OPC OPR 2
3 OPC
A B C D E F
oK
NG
A
B
C
D
E
F
for future resernved
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PnP
9
OPC
60 @D
e 6P
A A9
™ AB
9
( A
500ms
\ <( )
9
PnP
OoPC
HBS
(AO)
(A2)
A2
CASE
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CASE1

Powver
[
( )
( ) o
CASE2
Powver
[
Wait
-~ () - -
~ NAK(X 00
I
CASE ‘
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Powver

Wait

( ) _ -
NAK(x 00"

-~ 4
1 () _

Y

CASE2
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HBS

PonerOn

L owH

—P> PowerOn

LowStart / Lowlnit
4 \ LowStart

LowStart LowlInit

A 4

LowlInit
LowStart

LowH

A

LowSusbend
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PonerOn

LowlInit

LowGetDeviD

LowStart Lowlinit

MAC
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LowGetDeviD

Mac

LowGetProData
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LowSendData

HBS

LowRemeiveData

LowStart Lowlnit

or @

LowHalt

LowGetDeviD
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LonStart Lowlnit
or @

LowHalt

LowGetDeviD
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LonStart Lowlnit
or @

LowHalt

LomakeUp
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OPR

OPR

OPR

OPC ‘ E
OPR

OPC “ F
OPR

OPC ‘ il
OPR

OPC ‘ il
OPR
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10.

14.

OPC
OPR

OPC
OPR

OPC
OPR

OPC
OPR

OPC
OPR

OPC
OPR

OPC
OPR

Mac
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OPC ‘ ’
OPR

16.

OPC ‘ il
OPR 3
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EIAJET2101 ()

()
TEL 033518 642

EIAJET2101-1 () ()

()
TEL 033518 642

EIAJRC5202 ()

()
TEL 033518 642
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ECHONET IrDA Control
IrDA Control
8
ECHONET IrDA Control IrDA
ECHONET ECHONET
ECHONET IrDA Control

Pl el
‘ i O

B A ECHONET
n—&

wvE A

.1 IrDA Control
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16PSM ~
IrDA Control
ECHONET IrDA Control
ECHONET IrDA Control
IrDAControl ECHONET
IrDA Control ( )

IrDA Control  MAC LLC
MAC Media Access Control layer
ID ID
Binding

LLC (Logical Link Control layer)

, IrDA Control
IrDAControl ECHONET (
)
7
ECHONET 6 IrDA Control
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IrDA Control

15

ms

IrDA Control Specifications
http:/Mww.irda.org/standards/specifications.asp

IrDA Control

ECHONET

o
N

.3 IrDA Control
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IrDA Control 16PSM
16PSM 16 16
4 DBS
16 DBS

16PSM

16PSM
Hex DBS

0x0
Ox1
0x2
0x3
Ox4
0x5
0x6
0x7
0x8
0x9
OxA
OxB
OxC
OxD
OxE
OxF
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MSB

IrDAControl
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IrDAControl ECHONET
ECHONET IAControl  LLC MAC
PHY
EHD | SEA DEA DBC EDATA
EDC | ESDATA(L) EDC | ESDATA()
) 0)
IrDA-Control LLC | LLC PAYLOAD
LLC - Control
MAC = Crird
HADD Host Address Field
PADD  Peripheral Address Field
IDA-Control | xoc | pre | sTA | MACFRAVE CRC | STO
PHY -
AGC Automatic Gain Control
PRE Preamble
STA Start Flag
CRC Cyclic Redundancy Check
STO Stop Fag
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PHY
IrDAControl  MAC 2
AGC PRE STA MAC FRAME CRC STO
=STS 1 =CRC-8
AGC PRE STA MAC FRAME CRC STO
=STL 99 =CRC-16

IrDA Control  Specification

(1) AGC Automatic Gain Control

(2 PRE: Preamble

(3) STA StartFlag

STL
STS

(4) MAC FRAME
PSM
(5) CRC Cyclic Redundancy Check
CRC

CRC-16

(6) STO(Stop Flag)
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MAC
MAC
8bit 4bit 4bit
IrDA-Control HADD PADD | MAC LLC FRAME
MAC - Conto
AGC | PRE | STA | MAC FRAME CRC | STO

HADD Host Address field
1rDA Control MAC 8bit
ECHONET NodelD

PADD Peripheral Address field

1rDA Control MAC 4bit

MAC Control MAC Control field
4

D7
D6
D5
D4 | Haling o X
D7
D6
D5 | Reserved - -
D4 | Reserved - -

D*
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LLC
LLC
IrDA-Control LLC | LLC PAYLOAD
LLC - Contro
HADD | PADD | MAC | LLC FRAME
Contl
AGC | PRE | STA | MAC FRAVE CRC | STO
LLC
LLc Control
D7 D6 D5 D4 D3 D2 D1 DO
Reserve Endpoint Reserve Packet Type Code
Packet Type Code
LLC ACK NAK
IrDA  Control Specification
Endpoint
Pipe Pipe
5.4 Endpoint Pipe 5.5

© 2000 2011
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Pipe

Pipe
Control Device Request
Pipe

IN Pipe
OUT Pipe

Endpoint  Pipe

Endpoint | Pipe

00 Control Pipe

01 IN Pipe

10 OUT Pipe

11 IN Pipe OUT Pipe
Out Packet
In Packet
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EHD | SEA DEA DBC EDATA

EDC | ESDATA EDC | ESDATA
() )

LLC LLC PAYLOAD LLC LLC PAYLOAD
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IrDAControl

IrDA Control

LowStart

LowHalt ) -
LowStart

@ Lowlnit

). >3 D
4 LowRequestRun
LowStop Y
"\ LowHalt
LowStart, /—:
P2 )| gwinit o
(3 >

LowWakeup

LowSuspend
LowHalt

© 2000 2011 ECHONET CONSORTIUM  ALL RIGHTS RESERVED



ECHONET SPECIFICATION Date Jun. 30, 2011
- Non-I1P Version 4.00

IrDAControl CONFIDENTIAL
ECHONET CONSORTIUM

PonerOn

LonGetStatus
LOW STS STOP

Lowlinit
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IrDA Control

MAC
MAC HADD MAC

MAC NodelD
MAC

LonwGetStatus
LOW STS INIT
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~ | HADD | MACC | PADD | DATA
| Host Ox4 OxF
Addr
"HADD  Host
HADD | MACC | PADD | DATA | 1 Info !
Host 0x9 OxF Host ID B il -
Addr Host Info
prmemn s ——
- PRID Peripheral | ~ | HADD | MACC | PADD | DATA
. Info i © | Host | Ox4 OXF PFID PiInfo
! ; Addr Host ID
1 .
- 1
| .
N 1 - o o o =
! MAC ; HADD | MACC | PADD | DATA RE g
: ; Host | Ox9 OXF PFID ! g
! . Addr Lo ot oo s o s o s o s —
b o !
MACC 0x4
Host ID Host
PADD=0 F MACC 0x9
hailing( )
Host ID Host
1D ID
MAC
ID MAC
©2000 2011 ECHONET CONSORTIUM ALL RIGHTSRESERVED
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PADD
MAC
PeripherallD MAC PADD
(32bit) 8bit bit
(=NodelD)
0x01 (0x2)
ROOOKHXXKHOOOAKK
0x02 (0x6)
XOOOAR=XKAR-XOOOKKK
0x03 (Ox4)
OOOOLIOKXOOOOOOOKK
0x0 (OxA)
OOOOKHOKXOOOOOAKK
7000000000000000000X 0x0 (0xB)
- MAC
MAC ECHONET NodelD
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MAC
MAC HADD MAC
PeripherallD

MAC ,
MAC MAC
LonGetStatus
LOW STS RST
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LowGetStatus
LOW STS CSTOP
LowGetAddress
MAC
MAC

HADD

LowGetDevID

LowGetProData

LowRequestRun
IrDA
LowRequestRun

LowRequestRun IrDA

IrDA
IrDA

LowHalt

Lowlnit

LowStart

© 2000 2011
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- Non-I1P
IrDAControl CONFIDENTIAL
ECHONET CONSORTIUM
| HADD | MACC | PADD | DATA . I
| Host (0% 0x0 Host ID 1
Addr
Wake Up
HADD | MACC | PADD | DATA -
Host | Ox9 0x0 Host ID i
Addr
................. :
PADD Il | HADD | MACC | PADD | DATA
I Il [Host | oOx ox0 PFID
B v s v e v o o s e o s s Addr
HADD | MACC | PADD | DATA N
Host | OxC__ | Ox0 | PFID g  PADD :
Addr PADD (OXN) : !
PADD ----------- -l
==
" ! | HADD | MACC | PADD | DATA
. 1 Host Ox Ox Payload
i m e . Addr Data
Polling Request
HADD | MACC | PADD | DATA === -
Host 0x 0x Payload - . 1
Addr Data : I
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Polling Request HADD
PADD 0x0
hailing Host ID PADD=0
0 MACC O0x9 hailing
hailing Polling
Request 1D
4bit

ID ECHONET NodelD

PADD
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LowGetStatus
LOW_STS RUN

LowGetAddress
HADD MAC
MAC

LowGetProData

LowSendData

LowReceiveData

LowGetDevID

LowHalt

LowStop IrDA Control
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LowStart

Lowlnit

LowSuspend

LowGetStatus
LOW__STS SUSPEND

LowGetDevID

LowHalt
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LowGetStatus
LOW_STS SUSPEND

LowGetDevID

LowWakeUp

LowHalt
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IrDAControl

ECHONET CONSORTIUM
IrDA Control 2 6 ECHONET
IrDAControl

7 ECHONET 6 DA Control

IrDA Control

ECHONET
WakeU

7 ECHONET 6 IDAControl
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LonTalk®
LonTalk® (ISO : Intermational Organization for Standardization)

(OSI : Open Systems Interconnection)

Neuror® Chip

0 ||

IO < 1

Neuron® Chip

16K 64KEPROM/ROM

P

\'_
NS

Neuror® Chip
Neuror® Chip
LonTalk® MAC MediaAccess Control I
ECHONET LonTalk® PPDU  Physical Protocol Data Unit
oSl
LonTalk®
ECHONET LonTalk®
\er102021211
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8 ECHONET LonTalk®
8
8
8
8
8
8 8
8
8
8
8
8
8
8
LonTalk® Neuron®
Chip
ECHONET

Neuron® Chip LonTalk®

ECHONET
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Neuror® Chip Neuron®
Chip
READY
BUSY
ERROR
NO_ID Node-ID
LonTalk®? PPDU(Physical Protocol Data Unit)
8
8 8
8
Neuror® Chip
Neuror® Chip PPDU
Neuron® Chip
Neuron® Chip BUSY
BUSY READY
LonTalk® PPDU
8
Node-ID AddFmt  Address PDUFMt
PDU EndPDU LonTalk®
LonTalk®-Protocol-Specification
PPDU
PPDU NPDU CRC
Header | Ver | PDUFmt | AddFmt \ Len | Address \ Domain \ Encl.PDU
8
® PPDU Physical Protocol Data Unit
PPDU-Header 9bit+a 1bit
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CRC:16bit
® NPDU Network Protocol Data Unit
\er 2bit Protocol Version
PDUFmMt 2bit Encl.PDU
00 Encl.PDU=TPDU
01 Encl.PDU =SPDU
10 Encl.PDU =AuthPDU(\Verl1.0,2.0,2.1,2.11
)
11 Encl.PDU =APDU
AddFmt 2bit Address
Len 2bit Address
Address Neuron® Chip Min. 24bit Max.
72bit
Domain Obit Neuron® Chip 0 (Verl0,20,21211
)

Neuron® Chip

® Broadcast

® Multicast

® Unicast

Neuron® Chip

8ot ID 001

Address  24bit
Address  24bit

Address 24bit
ACK 48bit

Address  32bit
Address  72bit Neuron ID

0

8hit

ghit(l 127 1 126)
8hit

ECHONET ox04

BROADCAST
SUBNET_NODE
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Node-ID ECHONET
AddFmt Address ECHONET APDU DATA

EDCH+ESDATA(N) DATA

ABYTES
ECHONET 262BYTES Neuron®
Chip 228BYTES 229BYTES
228BYTES
228BYTES 255BYTES
APDU
APDU-Header Data
Destin&Type | EHD| SEA | DEA | EBC | EDATA
1
APDU
APDU-Header Data
Destin&Type EDC(n) | ESDATA(n)
2

LonTalk®
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Neuron®  Chip
> [ L @
LowHalt J PowerOn

— ///]’ *\\Low.m

\MAC [ ] > Lowlnit
N

LoWéStart ) [

i

LowReguestRun

LowGetStatus
LOW STS HALT

LowGetDeviD
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LonStart ,Lovinit
LonStart ,Lowinit
Neuron® Chip

Neuror® Chip BUSY
READY Neuron® Chip
MAC
Neuror® Chip Node-lID  8hit MSB 'O’ MAC

Werl02021211

LonwGetStatus
LOW STS INIT
LOW STS RST

LowGetDeviD

MAC
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LowGetStatus
LOW STS CSTOR( )
LowGetAddress
MAC
LowGetProData
LowGetDeviD
LowRequestRun
LonStart ,LowInit
LonHalt
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LonwGetStatus
LOW STS RUN
LowGetAddress
MAC
LowGetProData
LowSendData
® READY
® LonTalk®
MAC
[ Neuron® Chip
BUSY
6 LowReceiveData
[ Neuron® Chip BUSY
) PPDU Neuron® Chip
BUSY
LonTalk®
®
7 LonwGetDeviD
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LowHalt
LowSuspend
LonStart ,Lovinit
LowGetStatus

LOW STS SUSPEND ERROR

LowGetDevID

LowHalt

LoaStart ,LowInit
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LoaSuspend

LowGetStatus
LOW STS SUSPEND

LowGetDeviD

LonmakeUp

LoaHalt

LonStart ,LowInit
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(Neuron®  Chip )NodelD

658 NodellD  Neuron® Chip Node-ID ECHONET
Mac ECHONET Node-ID 745
Master (Neuror®  Chip )Node-ID
Master  (Neuron®  Chip )Node-ID OX7E (Neuron®
Chip )NodeID=0x7F  Node-ID Slave
Master Slave

(Neuron® Chip)Node-ID

1.DIPsw
e} Ox0L Ox7D
2
1) Slave (Neuron®  Chip)Node-ID
2 Master
Slave Slave
NEURON ID (MAC )
3 Slave (Neuror®
Chip)Node-ID
1 10 Master 2
4 Slave Measter SUBNET_NODE (MAC )
5)Measter ACK 2 10 Slave
4)
6)Slae  ACK (Neuron®  Chip )Node-ID 4)
10 Master 5)
ID NO_ID
(Neuror®  Chip )Node-ID (Neuron®
Chip)Node-ID
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DIP-SW
ACK
OX7F BROADCAST
MAC ox01 NEURON ID ox01 MAC
MAC ox02 SUBNET _NODE ox02 MAC
0x03 SUBNET NODE ox03
ARIB STD-T67
ARIB ARIB STD-T67 ARIB STD-T67
ARIBSTD-T67:
ARIBSTD-T67 PPDU
ID
LonTalk® LonTalk®
Neuron ®Chip
RF RF PPDU RF
™>SW RXSW
RF ™XSW RSW
ECHONET
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TXSW /\
RxSW \//
zZ
2
(@)
(%% _
=
O
BUSY
READY
NO_ID
ERROR $
ARIBSTD-T67
400MHz 7ch  46ch 429.2500MHZz~429.7375MHz
666
ID
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ARIBSTD-T67
2400bps
FSK(F1D) NRZ 21kHz+ 04kHz
( ) ARIBSTD-T67 vV
0,1(7,26,27 46ch)
RF
(Master)
429.2500 429.7375MHz
ChA ChB
0 8ch 28ch
1 10ch 30ch
12ch 32ch
14ch 34ch
16¢ch 36¢ch
18ch 38ch
20ch 40ch
22ch 42ch
24ch 44ch
0 9ch 29ch
1 1ich 31ch
13ch 33ch
15ch 35ch
17ch 37ch
19ch 39ch
21ch 41ch
23ch 43ch
25ch 45¢ch
0 7ch 26¢ch
1 27ch 46¢ch
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MSB
LonTalk®
D PPDU
ARIB STD-T67
48
ID
nyr
( 50bit 120bit)

31 M 01 32
”00011011101010000100101100111110”
”00011011101010000100101100111112”

Neuron® Chip  Neuron_ID(48 )
ID Master
Master (48 )
RF (32 )
b31 b0
D (GIDOVD=0010000) Mester D
D (SIDCMD=0100000) D
(TSTOVID=0110000)
(MCACIMID="1000000")
LorTalk(LONCMID="1010000) LON
ForFutureResened
b31 Master/Slave Master 17
b30 b24
b23 bh20 F O
b19 bl6 b3l b20 "1
bl5 bl BCH(3L116) b3l bi6 BCH
b0
Neuron® Chip PPDU LonTalk®
LONCMD
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Non-existent

A 4

Initialize »| Fatal Error-Stopping
\ 4
»  Waiting [«
\ 4
Beacon-Transfer |« Stopping »| Data-Reception
\ 4
Data-Transfer
Non-existent
Initialize
Waiting
Stopping request
Beacon-Transfer
Data-Reception LONTALK
Data-Transfer RF LONTALK PPDU
Fatal Error-Stopping
Master Master

chA
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Master
0
1
0 8 2
0 8
ID
ARIBSTD-T67 ID
ID
ECHONET
ID
Master Master
ID Slave ID
Slave Slave ID
1D Master 1D
Master ID ID
ID
ID ID
Mester 1 GIDCM | b23 b20 | b19 bl6 | BCH | P
D
Slave ID Master
Master ID
ID ID Slave
Mester 0 SIDCM | b23 b20 | b19 bl6 | BCH | P
D
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Master Slave Slave
ID ID Slave
Slave ID ID
ID
ID ID Master
Mester 1 |SIDCM | bZ23 b20 | bl9 bi6 | BCH | P
D
Slave Master ID ID
Neuron® Chip (Neuron®
Chip )Node-ID NO_ID (Neuron® Chip )Node-I1D
(Neuron® Chip )Node-ID
(Neuron® Chip )Node-IlD  ECHONET Mac ID
(Neuron® Chip)Node-ID 58
Neuron® Chip
Neuron® Chip BUSY
RF
1 2 RF LONCMD RF
BUSY READY
Neuron® Chip PPDU
Neuron® Chip
RF
RF Neuron® Chip PPDU
RF RF Neuron® Chip
Neuron® Chip PPDU RF
RF
RF BUSY READY
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Neuron® Chip RE
ID
(// LON TXSW
RF \ A 4
TXSW
N RF
ID
Neuron® Chip ARIB STD-T67
Neuron® Chip
BUSY
2 ID ID
ID ID
LONCMD RxSW PPDU  Neuron® Chip
BUSY READY
ACK/NAK/ ACK/NAK
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1RF

RF

RF

A 4

2)

Neuron®

A

1D
LONTALK RXSW

Chip

Neuron® Chip
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@ TMPN31503120
@
) LON ™
1058001 111
03 3457-3405
(4) Neuron C Programmer’s Guide
(5) Neuron C Reference Guide

(6) LONWORKS ®@Custom Node Development

(7) Neuron 31508Chip External Memory Interface

(@) LonTalk® Protoool

(9) Enhanced MediaAccess Control with LonTalk® Protocol

Echelon Corp.  http/Amwvecheloncom  fp/lorworks.echelon.com

(10ARIB ARIBSTD-T67 10

(TEL:035510-8590 FAX:03-3592-1103)
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