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FMS FMA7Y

1 | 2
FMA7
FMS |3
4 4 L
LLI |
6 6
FDL
FMA 1/2
PHY
1 FMS FMS-
2 FMA FMAT7-
3 FMA7-FMS  ,FMS
4 LLI-LLI
5 FMA7-LLI  ,LLI
6 FMA 1/2-FMA 1/2
1. FMA7  1S0/0OS
4.2 FNA7
FMA7  1SO/DIS7498-4 1989
FMA7 PROFIBUS
FMA7
FMA 1/2 LLI  FMS FMA7
4.3 FNA7
FMA7 PROFIBUS

FMAY



FMA7
4.3.1

- FMA7 FMA 1/2 LLI
FMA7

Initiate Load-CRL-Loc

Load-CRL-Loc

Terminate Load-CRL-Loc

Read-CRL-Loc

Set Value Loc

Read Value Loc

LSAP-Status Loc

Ident Loc

Get LiveList

FMAY Reset

FMAY Event

FMA7Event FMA7 Reset
4.3.2

- LLI
- LLI FMS

- PROFIBUS

343

- FMA7 FMA7 PDU
FMA7
FMAT Initiate
FMA7 Abort
Initiate Load-CRL-Rem
Terminate L oad-CRL-Rem
Read-CRL-Rem

FMS

LLI

SAP=1



Set Value Rem

Read Value Rem
Ident Rem
LSAP-Status Rem
PROFIBUS
PROFIBUS FMA7 CRL
CREF=1 CRL
oD CRL
CRL
CRL FMS
CRL CRL
CRL
CREF 2...FFFF
LSAP 0,2...62 NIL
0...126
LSAP 1
MMAC/MSAC
LLI SAP 1
I1/D

2. CRL

oD



CRL FMA7

CRL
CREF 1
LSAP 1
ALL
LSAP ALL
MMAC/MSAC
LLI SAP 1
0
3. CRL
CRL FMA7
4.3.3 FMA7
FMA7
DIN 1SO 8802
/ =
a) “ ”
b)

PL/1




4.4

441
FMA7
PROFIBUS LSAP1
4.4.2 FNAY (CRL
FMA7 FMA7 CRL
FMA7 CRL FMA7 CRL FMA7
CRL FMA7 CRL CREF 0 FMA7 CRL
CREF FMA7
CREF=0 FMA7 CRL
4. FMAT CRL
Communication Reference
CRL CREF=0
FMA7 CRL (Number of FMA7 CRL Entries)
FMA7 CRL
(Symbol Length)
FMA7 CRL 0...32 FMS CRL
O<=>
CREF g
FMA7 PDU Z
FMA7 PDU /|
FMA7Y
/l
/1l
CREL
FMA7Y I
FMA7 I
Il

5. FMA7CRL



FMA7 PDU(Max FMA7 PDU Sending Low Prio)

FMA7 PDU(Max FMA7 PDU Reciving Low Prio)

FMA7 PDU

FMA7 PDU
FMA7 (FMA7 Services Supported)
FMA7
FMA7
1. FMA7
[n] [m]

* . reg, . con 0 . ind, . res 8
nitiate Load-CRL-Rem . req, . con 1 .ind, . res 9
| oad-CRL-Rem, . req, . con 1 .ind, . res 9
Terminatel oad-CRL-Rem . req, . con 1 . ind, . res 9
Read-CRL-Rem . req, . con 2 .ind, . res 10
Set Value Rem . req, . con 3 .ind, . res 11
Read Value Rem . req, . con 4 .ind, . res 12
L SAP-Status Rem . req, . con 5 . ind, . res 13
dent Rem . req, . con 6 . ind, . res 14

* . reg, . con 7 .ind, . res 15

* 16 31 32 47
*

n=0 7 16 31

m=8 15 32 47

(Symbol)

CRL

CREL  (CREL State)
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-CONNECTION-NOT-ESTABLISHED
-CONNECTION-ESTABLISHING(CALLING)
-CONNECTION-ESTABLISHING(CALLED)
-CONNECTION-ESTABLISHED
FMA7 (Outstanding FMA7 Services Counter Req)
FMA7

FMA7 (Outstanding FMA7 Services Counter Res)

FMA7

(Attributes)

FMA7Y
FMA7 CRL
FMA7 CRL
CRL
CRL
FMA7 CRL
FMA7 CRL
FMA7 CRL
FMA7 PDU
FMA7 PDU
FMA7
CREL
FMA7Y
FMA7

4.4.3
4.4.3.1 FMAY FMA7 Initiate

11



FMA7 FMAY

2. FMA7
. req - ind . res .con
M M=
M M
FMA7 PDU *
FMA7 PDU*
FMA7 *
+ S S=
M M
- S S=
M M=
M M
FMA7 PDU ** M
FMA7 PDU ** M
FMA 7 M
*
ok
(argument)
FMATY Initiate.req FMATY Initiate.ind
CRL
FMA7 PDU
FMA7 PDU
FMA7Y
FMA7 PDU
FMA7 PDU
FMA7
FMA7
FMA7 FMA7 CRL FMA7

+  (Result(+))

12




+

- (Result(-))

(Error Code)

- PDU
PDU
FMA7 FMA7
FMA7 PDU
FMA7 PDU
FMA7 Initiate.con
FMA7 PDU
FMAY PDU
FMA7 Initiate.con
FMA7
FMA7 FMA7 CRL
Initiate.res
4.4.3.2 FMA7 (FMA7 Abort)
FMA7
3. FMA7

. req . ind

M M

M M

M
M M=
M M=

13



‘ U]

FMAT Abort.req FMAY Abort.ind

CRL
Locally Generated

TRUE-
FAL SE-
(Abort Identifier)

(Valid values)
-User
-LLI User FMA7
-LLI
-Layer 2

(Reason Code)

LLI  Layer2

User,
- ABT_RC1<=>DISCONNECT

FMA7Y

- ABT_RC1 <=>FMA7-CRL-Error

FMA7 CRL
- ABT_.RC2 <=>User Error

FMA7Y
- ABT_RC3 <=>FMA7-PDU-Error

LLI FMA7 PDU
- ABT-RC4<=>Connection-State-Conflict-L LI

LLI

-ABT_RC5 <=>LLI-Error

LLI
- ABT_RC6<=>PDU-Size

LLI

LLI

14



PDU > PDU
- ABT-RC7 <=>FMA7-Service-Not-Supported

FMA7 FMATY Servicereq
LLI FMA7_SERVICE_REQ_PDU
FMA7 CRL FMA7

- ABT_RC8<=>Response-Error

FMA7 FMATY Serviceres FMA7
(Res=0)
LLI FMA7-SERVICE RES PDU FMA7
(Reg=0)

- ABT_RC9 <=>Max-Service-Overflow
- ABT_RC10 <=> Connection-State-Conflict-FMA7

LLI FMAT7-INITIATE_REQ_PDU
- ABT_RC11 <=>Service-Error

-ABT_RC12 <=>Loading CRL

CRL
LLI  Layer2 LLI
LLI Abort_PDU PDU
4.4.4  ENA7
FMA7_INITIATE_REQ PDU FMA7 CRL
FMA7 FMA7
FMA7 FMA7
6 FMA7

FMA7

15



FMA7
FMA7 PDU FMA7
FMA7 . req . res
.req . res .ind . con [n] [m]
01 01
.req . res >
FMA7 PDU
. ind, .con <
FMA7 PDU
FMA7 . req[n]0 X X
. req[n]1 -X
. res[m]0 X -
. res[m]1 X X
X
<
>
.req O
.req 1
.res 0
.res 1
[n] 0 7 16 23
[m] 8 15 24 47
6. FMA7 FMA7
4.4.5
4.4.51

CONNECTION-NOT-ESTABLISHED

FMA7Y
Abort.req

ABT.ind

CONNECTION-ESTABLISHING (CALLING)
FMA7

Abort.req

ABT.ind

FMATY Initiate. Req ASS.ind FMA7

ASS.con(+) ASS.con(-) FMA7

16




CON-STABLISHING-CALLING
CONNECT ION-ESTABLISHING(CALLED)
FMA7 FMA7 Initiateres(+) FMA7
Initiateres(-) ABT.ind FMA7Y Abort.req
CON-ESTABLISHING-CALLED
CONNECT ION-ESTABL I1SHED
FMATY Initiatereq FMAT Iniliateres(+) FMA 7Initiate.res(-)

FMA7 LLI DTC.ind
DTC.con ABT.ind “ Connection State Conflict
FMA7" FEMAY ASS.ind
2-8 10-12
22-27 14-20
9 CONNECTION- 1
NOT-ESTABLISHED
CON- CON-
ESTABLISHING- 29-33,35-42 ESTABLISHING-
CALLED 44-46,48-50 CALLING
13
21 CONNECTION-
ESTABLISHED
28,34,43,47
7.
CREF
- FMA7 CRL “ FMA7 oo
FMA7

- CREL “ CONNECTIN-NOT-ESTABLISHED”

17



4.4.5.2

\
=

CONNECTION-NOT-ESTABLISHED 1 CON-ESTABLISHING-CALLING
FMA7 FMATY Initiate.req
\FMA7 CRL
= FMA_INTIATE_REQ PDU (ASSreq) LLI
CONNECTION-NOT-ESTABLISHED 2 CONNECTION-NOT-ESTABLISHED

FMA7 FMATY Initiate.req

\FMA7 CRL

=FMA7Abort.ind FMAY < =ABT_RC1>
CONNECTION-NOT-ESTABLISHED 3 CONNECTION-NOT-ESTABLISHED

FMA7 FMATY Abort.req

jd

CONNECTION-NOT-ESETABLISHED 4 CONNECTION-NOT-ESTABLISHED

FMA7

—FMA7Abortind FMA7 < =ABT_RC2>
CONNECTION-NOT-ESTABLISHED 5 CONNECTION-NOT-ESTABLISHED

LLI ABT.ind

-
CONNECTION-NOT-ESTABLISHED 6 CONNECTION-NOT-ESTABLISHED

LLI

—ABT.req LLI< =ABT_RC5>
CONNECTION-NOT-ESTABLISHED 7 CONNECTION-NOT-ESTABLISHED

LLI LLI

—ABT.req LLI< =ABT_RC4>
CONNECTION-NOT-ESTABLISHED 8 CONNECTION-NOT-ESTABLISHED

FMA7 PDU(ASS.ind)

—ABT.req LLI< =ABT_RC3>
CONNECTION-NOT-ESTABLISHED 9 CON-ESTABLISHING-CALLED

LLI FMA7_INITIATE_REQ PDU(ASS.ind)

\FMA7 CRL “ " EMA7

—FMAT7 Initiateind  FMA7
CONNECTION-NOT-ESTABLISHED 10 CONNECTION-NOT-ESTABLISHED

LLI FMA7_INITIATE_REQ PDU(ASS.ind)

\FMA7 CRL

—ABT.req LLI< =ABT_RC1>
CONNECTION-NOT-ESTABLISHED 11 CONNECTION-NOT-ESTABLISHED

LLI FMA7_INITIATE_REQ PDU(ASS.ind)

\FMA7 CRL

“ oo FMA7 PDU

=  FMA7_INITIATE_ERROR PDU (ASSres(-)) LLI< =1>

18



\
=

CONNECTION-NOT-ESTABLISHED 12 CONNECTION-NOT-ESTABLISHED

LLI FMA7_INTIATE_REQ PDU(ASS.ind)
\FMA7 CRL
“oo FMA7 PDU “oo FMA7
=  FMAT7_INITIATE_ERROR PDU,(ASSreq(-)) LLI< =2>
CON-ESTABLISHING-CALLING 13 CONNECTION-ESTABLISHED
LLI FMA7_INITIATE-RES PDU(ASS.con(+))

=FMATY Initiate.con(+) FMA7
CON-ESTABLISHING-CALLING 14 CONNECTION-NOT-ESTABLISHED
INITIATE-ERROR-PDU( LLI  ASS.con(-))

=FMAZ7 Initiate.con(-) FMA7 CREF

CON-ESTABLISHING-CALLING 15 CONNECTION-NOT-ESTABLISHED
LLI ABT.ind

=FMA7 Abort.ind FMAY < ABT.ind> CREF

CON-ESTABLISHING-CALLING 16 CONNECTION-NOT-ESTABLISHED
FMA7 FMAT Abort.req

=ABTreq LLI< > CREF

CON-ESTABLISHING-CALLING 17 CONNECTION-NOT-ESTABLISHED
LLI

=ABT.req LLI< =ABT_RC5>
FMA7 Abortind FMA7 < =ABT_RC5>, CREF

CON-ESTABLISHING-CALLING 18 CONNECTION-NOT-ESTABLISHED
LLI LLI

=ABT.req LLI< =ABT_RC4>

FMA7 Abortind FMA7 < =ABT_RC4> CREF
CON-ESTABLISHING-CALLING 19 CONNECTION-NOT-ESTABLISHED

LLI FMA7PDU ASS.con
=ABT.req LLI< =ABT_RC3>

FMA7 Abortind FMA7 < =ABT_RC3> CREF

CON-ESTABLISHING-CALLING 20 CONNECTION-NOT-ESTABLISHED
FMA7

—ABT.req LLI< =ABT_RC2>
FMA7Abortind FMA7 < =ABT_RC2> CREF

CON-ESTABLISHING-CALLED 21 CONNECTION-ESTABLISHED
FMA7 FMA7 Inititate.res(+)

19



= FMA7_INITIATE_RES PDU,(ASSres(+)) LLI

\
=

CON-ESTABLISHING-CALLED 22 CONNECTION-NOT-ESTABLISHED

FMA7 FMATY Initiate.res(-)

= FMA7_INITIATE_ERROR_PDU,(ASS.res(-)) LLI CREF
CON-ESTABLISHING-CALLED 23 CONNECTION-NOT-ESTABLISHED
FMA7 FMATAbort.req

—=ABT.req LLI< > CREF

CON-ESTABLISHING-CALLED 24 CONNECTION-NOT-ESTABLISHED
LLI ABT.ind

—=FMA7Aortind FMA7 < ABT _ind> CREF
CON-ESTABLISHING-CALLED 25 CONNECTION-NOT-ESTABLISHED
LLI

=ABTreq LLI< =ABT_RC5>

FMA7Abortind  FMA7 < =ABT_RC5>, CREF
CON-ESTABLISHING-CALLED 26 CONNECTION-NOT-ESTABLISHED
LLI LLI

—ABT.req LLI< =ABT_RC4>

FMA7Abortind FMA7 < =ABT_RC4> CREF
CON-ESTABLISHING-CALLED 27 CONNECTION-NOT-ESTABLISHED
FMA7

—ABT.req LLI< =ABT_RC2>
FMA7Abortind FMA7 < =ABT_RC2> CREF

CONNECTION-ESTABLISHIED 28 CONNECTION-ESTABLISHED
FMA7 FMA7 Rem.reg

\ FMA7 reg=0

“ " PDU < FMA7 PDU

o FMA7

— DTCreq FMA7_SERVICE REQ PDU  LLI FMA7
req:=1

CONNECTION-ESTABLISHED 29 CONNECTION-NOT-ESTABLISHED
FMA7 FMA7 Rem.reg

\ FMA7 req>1

=ABTreq LLI< =ABT_RC9>

FMA7 Abortind  FMA7 < =ABT_RC9> CREF

20



\
=

CON-ESTABLISHED 30 CONNECTION-NOT-ESTABLISHED
FMA7 FMA7 Rem.req

\ FMA7 reg=0

“ " PDU > FMA7 PDU

=ABTreq LLI< =ABT_RC6>

FMA7Abortind FMA7 < =ABT_RC6> CREF
CONNECTION-ESTABLISHED 31 CONNECTION-NOT-ESTABLISHED
FMA7 FMA7 Rem.req

\ FMA7 reg=0

“ " PDU < FMA7 PDU

Lo FMA7

=ABTreq LLI< =ABT_RC7>

FMA7Abortind FMA7 < =ABT_RC7> CREF
CONNECTION-ESTABLISHED 32 CONNECTION-NOT-ESTABLISHED
FMA7 FMATY Abort.req

—ABT.req LLI< > CREF

CONNECTION-ESTABLISHED 33 CONNECTION-NOT-ESTABLISHED
FMA7

=ABTreq LLI< =ABT_RC2>

FMA7Abortind FMA7 < =ABT_RC2> CREF
CONNECTION-ESTABLISHED 34 CONNECTION-ESTABLISHED
LLI FMA7_SERVICE_REQ PDU(DTC.ind)

\PDU < FMA7 PDU

Lo FMA7 res=0

o FMA7

—=FMA7 Rem.ind FMAY FMA7 res.=1
CONNECTION-ESTABLISHED 35 CONNECTION-NOT-ESTABLISHED
LLI FMA7_SERVICE_REQ PDU(DTC.ind)

\PDU > FMA7 PDU

=ABTreq LLI< =ABT_RC6>

FMAY7Abortind FMA7 < =ABT_RC6> CREF
CONNECTION-ESTABLISHED 36 CONNECTION-NOT-ESTABLISHED
LLI FMA7_SERVICE_REQ PDU(DTC.ind)

\PDU < FMA7 PDU

21



£ FMA7 res>1

—ABTreq LLI< =ABT_RC9>

FMA7Abortind FMA7 < =ABT RC9>,  CREF
\

=

CONNECTION-ESTABLISHED 37 CONNECTION-NOT-ESTABLISHED

LLI FMA7_SERVICE_REQ PDU(DTC.ind)

\PDU < FMA7 PDU

oo FMA7 res=0

o FMA7
=ABTreq LLI< =ABT_RC7>

FMA7 Abort.ind  FMA7 < =ABT_RC7> CREF

CONNECTION-ESTABLISHED 38 CONNECTION-NOT-ESTABLISHED
LLI ABT.ind

—FMA7Abortind FMA7 < ABT.ind> CREF
CONNECTION-ESTABLISHED 39 CONNECTION-NOT-ESTABLISHED
LLI FMA7_INITIATE_REQ PDU(ASS.ind)
—ABT.req LLI< =ABT_RC10>
FMA7Abortind FMA7 < =ABT_RC10> CREF

CONNECTION-ESTABLISHED 40 CONNECTION-NOT-ESTABLISHED
LLI
=ABTreq LLI< =ABT_RC5>
FMA7Abortind  FMA7 < =ABT_RC5> CREF
CONNECTION-ESTABLISHED 41 CONNECTION-NOT-ESTABLISHED
LLI LLI

—=ABT.req LLI< =ABT_RC4>
FMA7Abortind FMA7 < =ABT_RC4> CREF
CONNECTION-ESTABLISHED 42 CONNECTION-NOT-ESTABLISHED
LLI FMA7 PDU
(DTC.ind/DTC.con/ASS.ind
=ABTreq LLI< =ABT_RC3>
FMA7Abortind FMA7 < =ABT_RC3> CREF
CONNECTION-ESTABLISHED 43 CONNECTION-ESTABLISHED
FMA7 FMA7 Rem.res
\ FMA7 res=1
YT res .ind
“ " PDU < FMA7 PDU

= DTCres FMA7 SERVICE RES PDU  LLI
FMA7 res:=0

22



CONNECTION-ESTABLISHED 44 CONNECTION-NOT-ESTABLISHED
FMA7 FMA7 Rem.res

\ FMA7 res=0
=ABTreq LLI< =ABT_RC8>
FMAY Abort.ind FMA7 < =ABT_RC8> CREF
\
f—

CONNECTION-ESTABLISHED 45 CONNECTION-NOT-ESTABLISHED
FMA7 FMA7 Rem.res

\ FMA7 res=1
YT ores ind
=ABTreq LLI< =ABT_RC11>
FMA7 Abortind FMA7 < =ABT_RC11> CREF

CONNECTION-ESTABLISHED 46 CONNECTION-NOT-ESTABLISHED
FMA7 FMA7 Rem.res
\ FMA7 res=1
YT ores ind
“ " PDU > FMA7 PDU
=ABTreq LLI< =ABT_RC6>
FMA7Abortind FMA7 < =ABT-RC6> CREF
CONNECTION-ESTABLISHED 47 CONNECTION-ESTABLISHED
LLI FMA7_SERVICE_RES PDU(DTC.con)
\PDU < FMA7 PDU
©or FMA7 reg=1
“ 7 .con .reg
=FMA7 Rem.con FMA7 FMA7 req:=0
CONNECTION-ESTABLISHED 48 CONNECTION-NOT-ESTABLISHED
LLI FMA7_SERVICE_RES PDU(DTC.con)
\PDU > FMA7 PDU
=ABTreq LLI< =ABT_RC6>
FMA7Abortind FMA7 < =ABT_RC6> CREF
CONNECTION-ESTABLISHED 49 CONNECTION-NOT-ESTABLISHED
LLI FMA7_SERVICE_RES PDU(DTC.con)
\PDU < FMA7 PDU
o FMA7 req=0
=ABTreq LLI< =ABT_RC8>
FMA7Abortind FMA7 < =ABT_RC8> CREF
CONNECTION-ESTABLISHED 50 CONNECTION-NOT-ESTABLISHED
LLI FMA7_SERVICE_RES PDU(DTC.con)
\PDU < FMA7 PDU
o FMA7 regz 1
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.con req
=ABTreq LLI< =ABT_RC11>
FMAYAbortind FMA7Y =ABT_RC11> CREF
4.5
4.5.1 CRL
451.1
PROFIBUS CRL CRL FMA7
CRL FMS FMA7CRL LLI CRL
FMA7 FMS FMA7CRL LLI CRL
CRL FMA7Y
4.5.1.2 CRL
CRL CRL CRL
CRL CRL CRL
CREF CRL CRL
CRL
CRL
CRL
8. CRL
CRL
CRL CRL CRL CREF O
CREF CRL Poll LIST SSAP | ASS/ABT Cl VFD
=0
9. CRL
CRL CREF=0
CRL
CRL CRL

SSAP  Poll List SSAP

24




0,2.62 -SAP

128 - NIL
255 - CRL SSAP
ASS/ABT CI

ASS/ABT Cl
Oms 10- 2**32-1 ms
CRL 0 32
“ Symbol” CRL
VFD
CRL VFD
FALSE- VFD
TRUE- VFD
CRL
CRL CRL
20
FMAT-
CREF
CRL 8 CRL
CRL CRL

10. CRL

10ms

25



CREF
LSAP
LSAP
LLI SAP
SCC
RCC
SAC
RAC
Cl
multiplier
PDU
PDU
PDU
PDU
VFD
11. CRL
/]
/1
LSAP I
SCC /1
RCC I
/1
/1
/1

I

/1
/1

I
11
11

Il
/1

I
/1

I
11

/1
I
/1
I

Il
/1l

11
/1
11

Il
/1l
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Poll

12. CRL
FMS LLI 12
CRL

LSAP

0...63 -SAP
128 - NIL

FDL

0...127 -
255 -
LSAP

0...63 -SAP
128 - NIL
255 - ALL

0 -MMAC -
1 -MSAC

5 -MSAC_S

3 -MSCY
.
8

-MSCY-SI -

-BRCT
10 -MULT
LLI SAP

27




0
1

ScC

RCC

SAC

RAC

LLI

-FMS
-FMA7Y

(Connection Attribute)

-l -
-0 - -

maximun value Send Confirmed Request Counter
FMS CRL “ K
FMA7Y FMS CRL 1 “ K

maximun value Receive Confirmed Request Counter

FMS CRL ¢ K
FMS CRL FMA7 1 “

maximun value Send Acknowledged Request Counter

maximun value Receive Acknowledged Request Counter

Cl Control Interval

Cl

10 ms ACl ;

CCl Oms 10x 2**32-1

(Multiplier)

PDU
FMS PDU

ms

28



PDU

FMS PDU
PDU
FMSPDU
PDU
FMSPDU
FMA7 FMS
FMS
- FMS
FMS
- FMA7
FMA7
CRL
VFD (VFD Pointer)
VFD CRL VFD CRL
(User Extension)
FMA7Y CREF
(Parameter-Octet)
F |[p [P [P [P [P |L |L
F Flag
13 1!!
“0
P (Parameter Code)

00000

29



00001
00010...01111

10000...11111

(Length)

00

01 1
10 2
11 3

(Access Protection)

00000
10
1
2
(Profile Number)

00001
10

CRL

(Status)
LLI

CREF

FMS

CREF

FMS
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Il

)

CN Estab./CN Release/Open | DTC Req.1 DTC Req.2
I //
DTC Reg.m DTCRes.1 DTCRes.2
I //
Il I
DTCResn DTA Reg.1 DTA Reg.2
Il I
Il I
DTA Reg.0 DTA Ack.1 DTA Ack 2
Il I
1
p DTA Ack.p IDLE.req
Estab.= m= SCC, n= RCC 0= SAC P= RAC
13.
Il
CN Estab./CN Release/Open DTCRes.1 DTC Res.2
Il
1 Il
DTC Resn DTA Reg.1 DTA Ack.2
1 //
1 //
DTA Reg.o DTA Ack.1 DTA Ack.2
1 //
1
DTA Ack.p IDLE.req
1
Estab.= n= RCC 0= SAC P= RAC

31



14.

//

CN Estab./CN Release/Open DTC Req. DTCReql
Il
Il Il
DTA Req.0 DTA Ack.1 DTA Ack.2 DTA Ack.p
Il Il
Estab.= 0= SAC P= RAC
15.
/l
CN Estab./CN Release/Open DTC Res.. DTCReq.1
Il
Il Il
DTA Req.0 DTA Ack.1 DTA Ack.2 DTA Ack.p
Il Il
Estab= 0=SAC P=RAC
16.
DTU Req.
17. /
DTU Rev.
18. /
CN-Establishment/CN-Abort/Open
0 -CLOSED
1 -ASS-REQ-SAP-ACTIVATE
2 -ASS-SEND-UPDATE
3 -ASS-POLL-LIST-ON
4 -ASS-REQ-WAIT-FOR-CON
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© 00 N O O

1
12
13
14
15
16
17
18
19
20
21
22

0
1
2
3

0
1
2

-ASS-WAIT-FOR-LLI-RES
-ASS-POLL-LIST-OFF
-ASS-RES-SAP-DEACTIVATE
-ASS-RES-SAP-ACTIVATE
-ASS-WAIT-LOC-RES
-ASS-SEND-RES-PDU
-ASS-REPLY-UPDATE
-ABT-UPDATE
-ABT-POLL-LIST-ON
-ABT-SEND-PDU
-ABT-POLL-LIST-OFF
-ABT-SAP-ACTIVATE
-ABT-SAP-DEACTIVATE
-OPEN
-OP-POLL-LIST-ON
-OP-POLL-LIST-OFF
-ASS-WAIT-FOR-UPDATE-CON
-ABT-WAIT-FOR-UPDATE-CON
DTC-Req-1-DTC-Req-m
-DTC-WAIT-FOR-REQ
-DTC-SEND-UPDATE
-DTC-WAIT-FOR-CON
-DTC-WAIT-FOR-RES
DTC-Res.1 -DTC-Res.n
-DTC-WAIT-FOR-REQ-PDU
-DTC-WAIT-FOR-LOC-RES
-DTC-REPLY-UPDATE
-DTC-SEND-RES
DTA.Req.1-DTA-Req.0
-DTA-WAIT-FOR-REQM
-DTA-SEND-UPDATE
-DTA-WAIT-FOR-CON
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3 -DTA-WAIT-FOR-REQS
4 -DTA-REPLY-UPDATE
5 -DTA-WAIT-FOR-IND
DTA-Ack.1 -DTA-Ack.p
0 -DTA-WAIT-FOR-REQ-PDU
1 -DTA-H-WAIT-FOR-BUFFER-FREE
2 -DTA-H-REPLY-UPDATE
3 -DTA-H-SEND-ACK
4 -DTA-L-WAIT-FOR-BUFFER-FREE
5 -DTA-L-UPDATE
6 -DTA-L-SEND-ACK
IDLE.req
0 -IDLE-WAIT-FOR-REQM
1 -IDLE-WAIT-FOR-CON
2 -IDLE-SEND-UPDATE
3 -IDLE-WAIT-FOR-REQS
4 -IDLE-REPLY-UPDATE
5 -IDLE-WAIT-FOR-IND
DTU-Req-
0 -CONLS-REQUESTER
1 -CONLS-WAIT-FOR-CON
DTU-Rcv.
0 -CONLS-SERVER
DTCC-Req:
0 -DTCC-WAIT-FOR-REQ
1 -DTCC-SEND-FPR-REQ
2 -DTCC-WAIT-FOR-CON
3 -DTCC-WAIT-FOR-RES
4

-DTCC-WAIT-FOR-CY C-RES
DTCC-Res:



SCC

RCC

SAC

RAC

-DTCC-WAIT-FOR-REQ-PDU
-DTCC-WAIT-FOR-FMS-RES
-DTCC-REPLY-UPDATE
-DTCC-SEND-RES

w N P O

0..126 -
255 - (ALL)
LSAP

0...62 -SAP

128 - NIL

255 - ALL

Send Confirmed Request Counter
Receive Confirmed Request Counter

Send Acknowledged Reguest Counter

Receive Acknowledged Request Counter

FALSE- 2
TRUE-
CRL
CRL
CRL
CRL
SSAP
ASS/ABT CI
VED

LLI CRL
Rem_add/DSAP
Rem_add/DSAP
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CRL

LSAP

LSAP

LLI SAP

Cl

VFD

Multiplier

LSAP

PDU
PDU
PDU
PDU
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4.5.1.3 CRL
CRL
-Initiate Load-CRL-Loc
-Load-CRL-Loc
-Terminate Load-CRL-Loc

CRL

-Initiate Load-CRL-Rem
-Load-CRL-Rem
-Terminate Load-CRL-Rem
-Read-CRL-Loc
-Read-CRL-Rem
CRL CRL
CRL Load-CRL
Terminate Load-CRL
CRL

Read-CRL
CRL

-CRL
- CRL
CREF 1

- CRL CREF 1
CREF1 CRL
CRL 0 CRL
CRL
CRL
4.51.3.1

CRL

Read-CRL-Loc

CRL
CRL
CRL

CRL
LLI CRL

LLI CRL

CRL

Read-CRL
0 FMA7

CRL CRL
CREF

Read-CRL-Loc

FMA7 FMS

FMS

Initiate Load-CRL

CRL

CREF1 CRL

CRL

LLI CRL

FMA7Y

FMA7

FMS CRL
Result(-)
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4, Read-CRL-Loc

req -con

M
CREF M

CRL

S n 2w

(Argument)
Read-CRL-Loc.req
CREF(Desired CREF)
+  (Result(+))
+
CRL (CRL Entry)
CRL CRL

- (Result(-))

(Error Type)

4.5.1.3.2 Read-CRL-Rem
Read-CRL-Rem CRL CRL
0 CRL
- CRL

5. Read-CRL-Rem

CRL
CREF
Read-CRL-Rem

. req . req
. ind .con
M
M
M

CREF

CRL

T n=ow
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Read-CRL-Rem.req
CRL

CREF
CRL 0

CRL CRL

4.5.1. 3.3 Initiate Load-CRL-Loc
CRL

Load-CRL-Loc Terminate Load-CRL-Loc
LLI
Initiate Load-CRL-Loc CRL

Terminate-L oad-CRL

Reda-CRL-Rem.ind

CRL

Initiate Load-CRL-Loc

CRL Load-CRL-Loc
6. Initiate Load-CRL-Loc
. req .con
M
+ S
_ S
M
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4.5.1.3.4 Load-CRL-Loc

CRL CRL Load-CRL-Loc
0 CRL FMA7 CRL FMA7 FMS
CRL CREF
CRL FMA7 CRL LLI CRL FMS
FMS CRL LLI CRL CRL
CRL Load-CRL-Loc
7. Load-CRL-Loc
. reg . con
M
CRL M
+ S
M
Load-CRL-Loc.req
CRL
CRL CRL
+
+
4.5.1.3.5 Terminate Load-CRL-Loc
Terminate Load-CRL-Loc CRL FMS LLI

CRL
LLI

CRL

FMA7



8. Terminate Load-CRL-Loc

. req .con
M

4 S

- S

M

CREF C

+
+
- FMS LLI
CREF

CREF Terminate Load-CRL-Loc
4.5.1.3.6 InitiateLoad-CRL-Rem
CRL Initiate Load-CRL-Rem

Load-CRL-Rem Terminate Load-CRL-Rem

9. Initiate Load-CRL-Rem

. req . res
. ind . con
M
M
+ S
M
- S
M
M
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Initiate Load-CRL-Rem.req

CRL

4.5.1.3.7 Load-CRL-Rem

Initiate Load-CRL-Rem.ind

CRL

CRL CRL Load-CRL-Rem
0 CRL CRL
CREF CRL Load-CRL-Rem
10. Load-CRL-Rem
. req . res
. ind .con
M
M
CRL M
+ S
M
- S
M
M
Load-CRL-Rem.req Load-CRL-Rem.ind
CRL
CRL
CRL CRL
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4.5.1.3.8 TerminateLoad-CRL-Rem
Terminate Load-CRL-Rem CRL

11. Terminate Load-CRL-Rem

. req . res
. ind .con
M
M
S
M
S
M
M
CREF C

Terminate Load-CRL-Rem.req

CREF

4.5.1.4 Read-CRL

Read-CRL
CRL-UPLOAD-READY
CRL-Upload
FMS-UPLOAD
FMS CRL
LLI-UPLOAD
LLI CRL

FMS LLI

CREF |, Terminate Load-CRL-Rem

CRL

CRL

Terminate Load-CRL-Rem.ind




CRL-UPLOAD-READY

FMS-UPLOAD

LLI-UPLOAD

19. CRL



CRL

CRL-UPLOAD-READY 1 FMS-UPLOAD
Read-RCL-Loc.req
\CRL-LOADER-STATUS=CRL-LOADER-READY AND

CREF FMA7 CRL CREF=0
=FMS Read-CRL.req
FMS-UPLOAD 2 LLI-UPLOAD

FMS Read-CRL.con(+)
=L LI Read-CRL.req<CREF form FM S Read-CRL .con(+)>
LLI-UPLOAD 3 CRL-UPLOAD-READY
LLI Read-CRL.con(+)
—=Read-CRL-Loc.con(+)
FMS-UPLOAD 4 CRL-UPLOAD-READY
FMS Read-CRL.con(-)
—=Read-CRL-Loc.con(-)
LLI-UPLOAD 5 CRL-UPLOAD-READY
LLI Read-CRL.con(-)
—=Read-CRL-Loc.con(-)
CRL-UPLOAD-READY 6 CRL-UPLOAD-READY
Read-CRL-Loc.req
\CRL-LOADER-STATUS=CRL-LOADER-READY
—Read-CRL-Loc.con(-)
CRL-UPLOAD-READY 7 LLI-UPLOAD
Read-CRL-Loc.req
\CRL-LOADER-STATUS=CRL-LOADER-READY" "
CREF FMA7 CRL o CREF< >0
= FMA7CRL FMA7 CRL
LLI Read-CRL.req



4.5.1.5 Load-CRL

CRL 9

CRL-LOADER-READY
CRL
FMS-DISABLE-1
FMS
LLI-DISABLE
LLI
CRL-LOADER-ACTIVE
CRL

FMS-LOADING

CRL
LLI-LOADING
CRL
FMS-ENABLE
FMS
LLI-ENABLE
LLI

FMS-DISABLE-2

FMS

FMS CRL

LLI CRL
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10,11,18
CRL-LOADER-READY

]

FMS-DISABLE-1

LLI-DISABLE

4

CRL-LOADER-ACTIVE

7
4,20 \L

12

13
FMS-LOADING
5
14
LLI-LOADING | |
19
6
15 FMS-ENABLE
8
17 16
FMS-DISABLE <« | LLI-ENABLE

°

20. CRL
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CRL

j
CRL-LOADER-READY 1 FMSDISABLE-1
Initiate Load-CRL-Loc.req
\CRL =CRL-UPLOAD-READY
=FMS Disable.reg

<RC=ABT_RC12>
CRL-LOADER-READY 10 CRL-LOADER-READY
Load-CRL-Loc.req
=L oad-CRL-Loc.con(SC)
CRL-LOADER-READY 1n CRL-LOADER-READY
Terminate Load-CRL-Loc.req
= Terminate Load-CRL-Loc.con(SC)
FMSDISABLE-1 2 LLI-DISABLE
FMS Disable.con
—LLI Disable.req
LLI-DISABLE 3 CRL-LOADER-ACTIVE
LLI Disable.con
=Initiate Load-CRL-L oc.con(+)
CRL-LOADER-ACTIVE 4 FMSLOADING
Load-CRL-Loc.req
\CRL CREF=0
= FMA7 CRL
FMS Load-CRL .req
CRL-LOADER-ACTIVE 20 FMS-LOADING



Load-CRL-Loc.req
\CRL LLI SAP=0
=FMS Load-CRL .req
CRL-LOADER-ACTIVE 7
Terminate Load-CRL-Loc.req
=FMS Enablereg
CRL-LOADER-ACTIVE 12
Initiate Load-CRL-Loc.req
=FMS-Disable.req
FMS-LOADING 5
FMS Load-CRL.con (+)
=LLI Load-CRL.req
FMS-LOADING 13
FMS Load-CRL.con(-)
=L oad-CRL-Loc.con(-)
LLI-LOADING 6
LLI Load-CRL.con(+)
—Load-CRL-Loc.con(+)
LLI-LOADING 14
LLI Load-CRL.con(-)
=L oad-CRL-Loc.con(-)

FMSENABLE 8
FMS Enable.con(+)
=LLI Enablereq

FMS-ENABLE 15

FMS Enable.con(-)

—=Terminate Load-CRL-Loc.con(-)

LLI-ENABLE 9
LLI Enable.con(+)

—Terminate Load-CRL-Loc.con(+)

FMA7 CRL
LLI-ENABLE 16
LLI Enable.con(-)
—=FMS Disablereq
FMS-DISABLE-2 17

FMSENABLE

FMSDISABLE-1

LLI-LOADING

CRL-LOADER-READY

CRL-LOADER-ACTIVE

CRL-LOADER-READY

LLI-ENABLE

CRL-LOADER-READY

CRL-LOADER-READY

FMS-DISABLE-2

CRL-LOADER-READY
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FMS Disable.con

—Terminate Load-CRL-Loc.con(-)

CRL-LOADER-READY 18 CRL-LOADER-READY
Initiate Load-CRL-Loc.req
\CRL-UPLOAD-STATUS=CRL-UPLOAD-READY
= Initiate Load-CRL-Loc.con(SC)
CRL-LOADER-ACTIVE 19 LLI-LOADING
Load-CRL-Loc.req
\CRL LLI SAP=1
=FMA7CRL CRL
LLlI Load-CRL.req

4.5.2 FDL
LLI/FDL LSAP
4521
FMA7 FDL
4.5.2.2 LSAP
LSAP
LSAP

LSAP Value LSAP
Access
List of Activate Service
Service_activate

Role in_service

12
LSAP
LSAP
0 63 -SAP
128 -NIL

LSAP ALL/Rem Add



Service activate Role in_Service

Service_activate

LSAP FDL SDA SDN SRD
CSRD
Role_in_service
Initiator Responder
4.5.2.3
4.5.2.3.1 LSAP-Status Loc
FMA7 LSAP-Status Loc
12. LSAP-SatuslLoc
. req .con
M
LSAP M
+ S
LSAP Status Data Unit M
- S
M
LSAP-Status Loc.reg
LSAP
+
Result(+)
LSAP_Status_Data_Unit LSAP
LSAP Status Data Unit
Result -
LSAP

access/object-non-existent
4.5.2.3.2 LSAP-StatusRem




FMA7 LSAP-Status Rem

13. LSAP-SatusRem

. req . res
. ind .con
M
M
LSAP M
+ S
M
LSAP_Status Data Unit M
- S
M
M
L SAP-Status Rem.req L SAP-Status Rem.ind
CRL
LSAP
+
Result +
LSAP_Status_Data_Unit
LSAP Status Data Unit
Result -
(Error Type)
4.5.3 / PHY/FDL
PHY/FDL 12
4.5.3.1
FMA7 PHY/FDL

4.5.3.2




PHY/FDL PHY/FDL Variable
Variable |dentifier

Value

4.5.3.3 PHY/FDL
45331 SetValuelLoc
Set Value Loc FDL

14.

PHY
Set value Loc

. req

. con

<

Set Value Loc.req

FDL

-TS

-Baud rate
-Medium_red
-HW-Release
-SW-Release
-TSL
-MIN_TSDR
-MAX_TSDR
-TQUI

10 -TSET

11 -TTR

© 00 N O o0 B~ W N PP
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12 -G
13 -In_ring_desired
14 -HSA

15 -max_retry_limit

20 -Frame sent count
21 -Retry _count
22 -SD_count
23 -SD_error_count
PHY
30 -Transmitter_output
31 -Received signal_source

32 -Loop

5434 5435

4.5.3.3.2 Read Value Loc
Read Value Loc FDL PHY

15. Read ValuelLoc

. req .con
M
M
N S
M
- S
M

Read Vaue Loc.req
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20
21
22
23
PHY
30
31
32

FDL
-TS
-Baud rate
-Medium_red
-HW_Release
-SW_Release
-TSL
-MIN_TSDR
-MAX_TSDR
-TQUI
-TSET
-TTR
-G
-In_ring_desired
-HSA
-max_retry_limit
-TRR
-LAS
-GAPL

-Frame_sent_count
-Retry_count
-SD_count

-SD_error_count

-Transmitter_output
-Received_signal_source
-Loop

+
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Current Value

4.5.3.3.3 Set Value Rem

13
14
15

Set Value Rem

16.

PHY/FDL

FDL

Set Value Rem

- ind

. res
. con

=L

=)

)]

Set ValueRem.req

CRL

FDL
-Medium_red
-TSL
-MIN_TSDR
-MAX_TSDR
-TQUI
-TSET
-TTR
-G
-In_ring_desired
-HSA
-max_retry_limit

Set Value Rem.ind
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20

-Frame_sent_count

21 -Retry _count
22 -SD_count
23 -SD_error_count
54.34
+
+)
4.5.3.3.4 Read Value Rem
Read Value Rem FDL  PHY

17. Read Value Rem

. req . res
- ind .con
M
M
M
N S
M
M
- S
M
M
Read Value Rem.req Read Value Rem.ind
CRL

FDL

A W DN B

-TS
-Baud_rate
-Medium_red
-HW_Release
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5 -SW_Release
6 -TSL

7 -MIN_TSDR
8 -MAX_TSDR

9 -TQUI

10 -TSET

11 -TTR

12 -G

13 -In_ring_desired
14 -HSA

15 -max_retry_limit
16 -TRR

17 -LAS

18 -GAPL

20 -Frame sent count
21 -Retry_count
22 -SD_count
23 -SD_error_count
PHY
30 -Transmitter_output
31 -Received_signa_source
32 -Loop
+

4.5.3.4 FDL
FDL
FMA7
Baud_rate
0 -9.6 khit/s
1 -19.2 kbit/s
2 -93.75 kbit/s
3 -187.5kbit/s

PHY/FDL

PROFIBUS
PROFIBUS
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4 -500 kbit/s
5 -38.4kbit/s
6 -1500 kbit/s

Medium_red

0 -no_redundancy

1 -bus A_highprior

2 -bus B_highprior

LAS
8 (bit)
8 (bit)
8 (bit)

8 (bit)
LAS
GAPL
8 (bit)
(bit)
(bit)
(bit)
(bit)

O o 00

8  (bit)
FDL

GAPL

~ o NN - O
[}

“ no GAP’

-LAS
-FDL
-FDL

-FDL

m-n+1

n+1

n+m

-GAPL m-n+2

-HSA
-FDL
-FDL

-FDL

GAP

In_ring_desired

TRUE-
FALSE
4.5.3.5

Transmitter_output

TRUE-
FALS

Receivd_signal_source

0 -

FDL

n+1

n+m

FDL HSA

HSA
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1 -
2 -
L oop
TRUE-
FALSE-
4.5.4

FMAY
FMS
4.5.4.1

|dent
FDL FMA7
PROFIBUS
4.5.4.2

FMA7

PROFIBUS

FMA7 FMS LLI

Ident List

FMA7

FDL

Instance ldentifier

-FMA7
-FMS
-LLI
-FDL

Vendor Name

Controller Type

Hardware Release

Software Release

FMS LLI FDL
Station |dent

ASIC

PROFIBUS

FMA7
FMS LLI

200 8
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4.5.4.3
PROFIUBS

Station Ident List

- Station

PROFIBUS

PROFIUBS

PROFIBUS

PROFIBUS

Characteristics
PROFIBUS
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1-3

49

13

10-15

112

16

(bit)

<63

17

(bit)

18-19

16

(bit)

20-21

16

(bit)

CRL

22-25

32

(bit)

PDU

26-27

16

(bit)

28

(bit)

PDU

29-30

16

(bit)

OD

31-32

16

(bit)

oD

33

(bit)

VFD

34

(bit)

LAS

35

(bit)

MIN-TSDR-ABS**1

36-37

Profile

38

(bit)

TRDY-ABS**1

39

(bit)

TSDI-ABS**1

40

(bit)

MAX-TSDR-ABS**1

41-44

45-47

48

49-50

51

(bit)

oD

52

(bit)

CRL

53

(bit)

Tset-ABS ** 1)

54

0| 0| | ©

(bit)

Tout-ABS **1)

**1

20

21.
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24

0 / CREL
1 / CREL

2 / CREL

3

4 CREL

5

6

7

8

9

10

11 OD CRL
12 9.6 kbit/s
13 19.2 kbit/s
14 93.75 kbit/s
15 187.5 kbit/s
16 500 kbit/s
17 38.4 kbit/s
18 1500 Kbit/s
19-23

22.
32 “ o

0

1 8  (bit)

2 16 (bit)

3 32 (bit)

4 8 (bit)

5 16 (bit)

6 32 (bit)

-

8

9

10

[EEY
=
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12
13
14-31

23.

24

10

11

12

13

14

15

16

17

18

19

20

21

22

23




24.

4-7

25.

16

3-15

26.
4.5.4.4
FMA7
-ldent Loc
-ldent Rem
4.5.4.4.1 Ildent Loc
Ident Loc FMS FMA7 LLI FDL
18. ldent Loc

“ Ou

- req

. con

M
M

=2 w»m
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=)

Ident Loc.req
-FMA7
-FMS
-LLI
-FDL
-Station

+
+
PROFIBUS

Station
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4.5.4.4.2 ldent Rem

-FMA7
-FMS
-LLI
-FDL
-Station

Ident Rem FMS FMA7 LLI FDL
19. Ident Rem
. req . res
. ind . con
M
M
M
+ S
M
M
M
M
M
C
_ S
M
M
Ident Rem.req |dent Rem.ind
CRL
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PROFIBUS

Station
4.5.5 FDL
4551
FMA7
4.5.5.2
FMA7
4.5.5.3
Live List
FDL
FDL
implicit by the service
Live List Entry
FDL
FDL FDL Address

FDL

Station type

4.5.5.4
4.5.5.4.1 Get Live List
Get Live List

FDL

PROFIBUS
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20. GetLivelList

. req .con
M
N s
M
s
) M
N
.
PROFIBUS
4.6
PROFIBUS
4.6.1
4.6.1.1
FMA7 FMS LLI FDL PHY FMA 12

FMA7
4.6.1.2

FMA7
4.6.1.2.1 FMA7  (FMA7 Reset)

FMA7 FMA7 FMS LLI FMA 12 FDL PHY
FMA7 Reset.req FMA7

Reset.req FMA 12 LLI FMS FMA7 FMA7

Reset.con +/- FMS LLI FMA 12 FDL PHY
21. FMA7 Reset

. req .con
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M
+ S
- S
M
+
+
4.6.2
4.6.2.1
FMA7 LLI FDL PHY
4.6.2.2
FMA7
4.6.2.2.1 FMA7 (FMA7 Event)
FMA7 LLI FDL PHY FMA7
22. FMATY Event
. ind
M
M
/ M
C
FMA7 Event.ind
FMA7Y Event.ind
NLL
-LLI
-FDL
-PHY
/ Event/Fault
Instance |dentifier LLI Event/Fault
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LLI Fault.ind

Instance I dentifier FDL

Additional Detail

Additional Detail

Instance |dentifier

PROFIBUS
4.7 /

LLI Fault.ind tag:AD

FDL
Event FMA 1/2

23.

PHY

PHY

Event/Fault

Instance |dentifier

Additional Detail

111

LLI

. req . con

.ind . res

. req . con

. ind

. res

FMAY Initiate

FMA7 Abort

Initiate Load-CRL-Rem
Load-CRL-Rem
Terminate Load-CRL-Rem
Read-CRL-Rem

Set Value Rem

Read Value Rem
LSAP-Status Rem

|dent Rem

O

OO0OO0OO0OO0O0O0O0OO0OO0

O

OO0OO0OO0OO0O0OO0O0

O

OO0OO0OO0OO0OO0O0OO0OOo

O

OO0OO0OO0OO0O0OO0OO0

OO0OO0OO0OO0O0O0O0OO0O0

OO0OO0OO0OO0OD0OO0O0ODO0O0

Initiate Load-CRL-Loc
Load-CRL-Loc
Terminate Load-CRL-Loc
Read-CRL-Loc

Set Value Loc

Read Value Loc
LSAP-Status Loc

Ident Loc

Get LivelList

FMA7 Reset

FMA7 Event

£ 00000O0O0OO0O0

T 000000O0OO0O0

T 000000O0OO0O0

S 000O00O0O0O0O0OO0OO0
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24.

FMAY Initiate

FMA7 Abort

Initiate Load-CRL-Rem
Load-CRL-Rem
Terminate Load-CRL-Rem
Read-CRL-Rem

Set Value Rem

Read Value Rem
LSAP-Status Rem

Ident Rem

Initiate Load-CRL-Loc
Load-CRL-Loc
Terminate Load-CRL-Loc
Read-CRL-Loc

Set Value Loc

Read Vaue Loc
LSAP-Status Loc
Indent Loc

Get LiveList

FMA7 Reset

FMAY Event

FCFHFECHE
FCFHFECHE
FCFHFECHE
FCFHFECHE

ILS

LL

FC FMA7CRL

FH FMA7CRL

FE FMA7CRL

C CRL

H CRL

E CRL

L LSAP

IL Ident List

S (Station Ident List)
LL (LiveList)
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P PHY/FDL

FMA7 FMS LLI FDL FMA 1/2
FMA7 LLI ASS DTC ABT FMA7-LLI
FMA7 LLI SAP 1
FMA7
FMAY Initiate
FMATY Initiate.req FMATY Initiate.con
FMS
ASSreq ASS.con
FMA7
LLI
FDL
FMA 1/2
PHY
//= — — — — — — — — — — — — — —
1/
27. FMA7Y
FMATY Initiate:
FMAT7Y Initiate.res FMAY Initiate.ind
FMS
ASS.res ASS.ind
FMA7
LLI
FDL
FMA 1/2
PHY
//= — — — — — e e —— —e—ee—e— ——
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28. FMA7

FMATY Abort
FMA7 Abort.req
FMS Z
ABT.req
FMA7
LLI
FDL
FMA 1/2
PHY
//= — — — — — — — — — — — — — —
1/
29. FMA7Y
FMATY Abort
FMA7 Abort.ind
FMS Z
ABT.ind
FMA7
LLI
FDL
FMA 1/2
PHY
//= —_— o o m— m=— e mm— mm— s e s mm—— mm—— e
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30. FMA7
4.7.1 FMA7
Initiate Load-CRL-Loc,L oad-CRL-Loc, Terminate Load-CRL-Loc
Read-CRL-Loc:
2 v
FMS |
3
| FMA7
I
G
LLI |
5
I
FDL
FMA 1/2
PHY
31. CRL

Initiate Load-CRL-L oc
1 Initiate Load-CRL-Loc.req

2. FMS Disable.req
3. FMS Disable.con

Load-CRL-Loc
1 Load-CRL-Loc.req

2. FMS Load-CRL .req
3. FMS Load-CRL.con

4.LLI Disablereq
5. LLI Disable.con
6. Initiate Load-CRL-Loc.con

4. LLI Load-CRL.req
5. LLI Load-CRL.con
6. Load-CRL-Loc.con
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Terminate L oad-CRL-Loc
1 Terminate Load-CRL-Loc.req 4. LLI Enablereq

2. FMS Enable.req 5.LLI Enable.con

3. FMS Enable.con 6.Terminate Load-CRL-Loc.con
Read-CRL-Loc

1 Read-CRL-Loc.req 4.LLI Read-CRL.req

2. FMS Read-CRL .req 5.LLI Read CRL.con

3. FMS Read-CRL.con 6.Read-CRL-Loc.con

Set Value Loc,Read Value Loc, L SAP-Satus Loc,Get Live List

1 4
FMS v ’
. FMA7 :
LLI A
2. 3
FDL v
FMA 1/2
PHY
R R R R R R R R R R R R R k] FHEEE R E R E R E R R R R R R R R R k] //
32. Set Value Loc,Read Value Loc, LSAP-SatusLoc  Get LivelList
Set Value Loc Read ValueLoc
1 SetVaueloc.req 1.Read Value Loc.req
2. FMA 1/2 Set Valuereq 2.FMA 1/2 Read Value.req
3. FMA 1/2 Set Value.con 3.FMA 1/2 Read Vaue.con
4, Set Value Loc.con 4 Read Value Loc.con
L SAP-SatusLoc Get LivelList
1 LSAP-StatuslLoc.req 1.Get Live List.req
2. FMA 1/2 LSAP-Status.req(Rem/Loc-add=TS) 2.FMA 1/2 Live List.req
3. FMA 1/2 LSAP-Status.con 3.FMA 1/2 Live List.con
4, LSAP-Status Loc.con 4.Get Live List.con
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Ident Loc =FDL

1 4
FMS N
FMA7
LLI
2 3
FDL
FMA 1/2
PHY
//===================== EE R R R R R R R R R R R R R EEEEEEEEREEE] //
33. ldentLoc =FDL
Ident Loc(I nstance I dentifier=FDL)
1. Ident Loc.req
2. FMA 1/2 Ident.req(Rem/Loc-add=TYS)
3. FMA 1/2 Ident.con
4. |dent Loc.con
Ident Loc =LLI
J} 4
FMS :
I FMA7
LLI
3
I
FDL
FMA 1/2
PHY
//:::::::::::::::::::::: ------------------------ //
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34. IdentLoc =LLI
Ident Loc Instanceldentifier=LLI
1 IdentLoc.req
2 LLI Ident.req
3 LLI Ident.con
4 ldent Loc.con
Ident Loc =FMS
1 4
)
FMS < | .........................................
............ 3 >
I
FMA7
LLI
FDL
FMA 1/2
PHY
//==================== HEE R R R R T R R R R R R Rtk EE //
35. lden Loc =FMS
Ident Loc(Instance Identifier=FM S)
1. Ident Loc.reg
2. FMS Ident.req

3. FMS Ident.con
4, |dent Loc.con

78



Ident Loc =FMA7

Ident Loc.req Ider)E Loc.con
1 2
v :
FMS
FMA7
LLI
FDL
FMA 1/2
PHY
R R R R R R R R R R R R R R xR R R R R R R il :::::::::::::::::::::::::J/
36. ldentLoc =FMA7
FMA7 Reset
| 1 3
I
FMA7
4.
LLI |
A
| 6 7
FDL
FMA 1/2
PHY
!/ ¥
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FMA7 Reset

1. FMA7 Reset.req 37. FMA7
2. FMS Reset.req
3. FMS Reset.con
4. LLI Reset.req
5. LLI Reset.con
6. FMA 1/2 Reset.req
7. FMA 1/2 Reset.con
8. FMA7 Reset.con
FMAY Event =PHY/FDL
FMA7 Event.ind
A
FMS
FMA7 |
FMA 1/2 Event.ind
LLI A
1
FDL :
FMA 1/2
PHY
R R R R R R R R R R R R R R R R R R R R R ] FE R R R R R R R R R R R R R R R R R R R kRl Eii //
38. FMA7Y =PHY/FDL
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FMAY Event

=LLI

FMA7Y Event.ind
A

FMS

FMA7

LLI

| LLI Fault.ind
1

FDL

FMA 1/2

PHY

4.7.2 FMAY

FMA7Y Service Rem:

39. FMA7 =LLI

FMA7 Service Rem.req FMA7 Service Rem.con

FMS

DTC.req DTC.con
FMA7

LLI

FDL

FMA 1/2

PHY
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FMA7
FMA7Y Service Rem

2 5 3
FMS v
1 6
FMA 7
LLI
FDL
FMA 1/2
PHY
//============================== R EEEEEEEEEEE //
41. FMA7
1.DTC.ind

2.FMA7 Service Rem.ind
3. FMAY Servie Loc.req
4. FMAY Service Loc.con
5. FMA7 Service Rem.res
6. DTC.res

FMA7
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4.8

ASS/ABT Cl
Abort Detail

Abort Identifier

Access

Access rights supported
Actual Remote Address
Actual Remote LSAP
Additional Code
Additional Description
Additional Detail

25.

Number of FMA7 CRL Entries

Number of CRL Entries
Baud _rate

Cl

Characteristics
Controller Type
Data types supported
DTA-Ack

DTA-Req

DTC-Req

DTA-Res

DTU-Rcv

DTU-Req

FMAY Error Class
FMAY Error Code
Error CREF

Error Type
Event/Fault

FDL Address

FMA7 CRL Header
FMA7 Services Supported
Frame_sent_count
Functions Supported
G

GAPL

HSA

HW-Release
Hardware Release
IDLE.reg
In_ring_desired
Instance ldentifier
CREL State

CRL Entry

CRL Entry Static
CRL Loader Status
CRL Upload Status
Communication Reference
LAS

LLI SAP
LSAPVaue

32

= 00 00 00 00 00 0O 00

(bit)

16
(bit)
(bit)

(bit)
(bit)
(bit)

(bit)
(bit)

(bit)

54

(bit)
(bit)
(bit)
(bit)
(bit)
(bit)
(bit)
(oit)
(bit)

(bit)

(bit)
3
(bit)

(bit)

(bit)

(bit)

(bit)
(bit)
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LSAP_Status Data Unit

List of FMA7 CRL Entry -
LiveList Entry

Local LSAP 8 (bit)
Locally Generated

Loop



4.9

4.9.1 FMA7 PDU

max RAC

max RCC

max SAC

max SCC

MAX_TSDR

MIN_TSDR

MAX-TSDR-ABS

MIN-TSDR-ABS

Max FMA7 PDU Receiving High Prio
Max FMA7 PDU Receiving Low Prio
Max FMA7 PDU Sending High Prio
Max FAM7 PDU Sending Low Prio
Max Outstanding Services Client
Max Outstanding Services Server
Max PDU Receiving High Prio

Max PDU Receiving Low Prio

Max PDU Sending High Prio

Max PDU Sending Low Prio
Medium_red

Multiplier

Qutstanding FMA7 Services Counter Req
Outstanding FMA7 Services Counter Res

Poll Entry Enabled
Poll List SSAP
RAC

RCC

Reason code
Received_signal_source
Remote Address
Remote LSAP
Retry_count

SAC

SCcC

SD_count
SD_error_count
SW-Release
Service_activate
Services Supported
Software Release
Specia Functions Supported
Desired CREF
Status

Symbol

Symbol Length
Tout-ABS

TQUI

TRDY-ABS

TS

TSDI-ABS

TSET

Tset-ABS

TSL

TTR

Station Type
Transmitter_output
Type

CN Estab./CN Release/Open
Variable types supported
VFD Pointer

VFD Pointer Supported

FMA7 PDU FMS

00 00 0O 00 00 00 00 0O CO 00 ©0 ©0 00 00 = = 0 0 O o

OOOOISOOOOOOOOOOOOG)

=W
DN

16

00 W = 00 00 00 0O CO 0O O O

0o

32

(bit)
(bit)
(bit)
(bit)
(bit)
(bit)
(bit)
(bit)
(bit)
(bit)
(bit)
(bit)
(bit)
(bit)
(bit)
(bit)
(bit)
(bit)
(bit)
(bit)

(bit)
(bit)
(bit)
(bit)
(bit)
(bit)
(bit)
(bit)
(bit)
(bit)
(bit)
(bit)

(bit)

%)
(bit)
(bit)
(bit)
(bit)
(bit)
(bit)
(bit)
(bit)
(bit)
(bit)
(bit)

(bit)
(bit)

(bit)
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FMS PDU FMA7 PDU 3

PDU
First ID Info Invoke ID Second ID Info
8 (bit) PDU
(First ID Info (Invoke ID) (Second ID Info)
Read CRL
2 , Load CRL
8 (bit)
3
4 PDU
42.
FMA7 PDU
FMS PDU Reject Initiate
FMA7 PDU

FMAY pdu =CHOICE{
confirmed-FMA7-request-PDU  [1] IMPLICIT Confirmed-FMA7-Request-PDU,
confirmed-FMA7-response-PDU [2]IMPLICIT Confirmed-FMA7-Response-PDU,
confirmed-FMA7-error-PDU [3IIMPLICIT Confirmed-FMAT7-Error-PDU,

FMA7-initiate-PDU [4]IMPLICIT FMAT7-Initiate-PDU
}
Confirmed-FMA7-Request -PDU =SEQUENCE{
invoke ID Invoke-1D,--Dummy

confirmed-FM A 7-service-request Confirmed-FMA7-Service-Request

}
Confirmed-FMA7-Respones-PU =SEQUENCE{

invoke ID Invoke-1D,--Dummy
confirmed-FM A 7-service-request Confirmed-FAM 7-Servie-Response
}
Confirmed-FMA7-Error-PDU =SEQUENCE{
invoke ID Invoke-1D,--Dummy
FMA7-service-error FMAT-Servie-Error
}
FMAT7-Initiate-PDU =SEQUENE{
invoke ID Invoke-1D,--Dummy
FMAT7-inititate FMAT7-Initiate
}
492
Confirmed-FM A 7-Service-Request =CHOICE{
Read-crl-rem [O]IMPLICIT Read-CRL-Rem-Request,

Initiate-load-crl-rem [1]IMPLICIT
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Initiate-L oad-CRL-Rem-Request,

load-crl-rem [2]IMPLICIT Load-CRL-Rem-Request,
terminate-load-crl-rem [3]IMPLICIT
Terminate-L oad-CRL-Rem-Request,
set-value-rem [4]IMPLICIT Set-Value-Rem-Reqguest,
read-value-rem [S]IMPLICIT Read-Vaue-Rem-Request,
| sap-status-erm [6]IMPLICIT LSAP-Status-Rem-Reguest,
ident-rem [7] IMPLICIT Ident-Rem-Request
}
Confirmed-FM A 7-Service-Response =CHOICE{
read-crl-rem [O]IMPLICIT Read-CRL-Rem-Response,
initiate-load-crl-rem [1] IMPLICIT
Initiate-L oad-CRL -Rem-Response,
load-crl-rem [2] IMPLICIT Load-CRL-Rem-Response,
terminate-load-crl-rem [3] IMPLICIT
Terminate-L oad-CRL -Rem-Response,
set-value-rem [4] IMPLICIT Set-Value-Rem-Response,
read-value-rem [5] IMPLICIT Read-Value-Rem-Response,
| sap-status-rem [6] IMPLICIT LSAP-Status-Rem-Response,
ident-rem [7] IMPLICIT Ident-Rem-Response

}
4.9.2.1 Read-CRL-Rem

Read-CRL -Rem-Request =Desired-CREF
Desired-CREF =Unsigned 16
Read-CRL-Rem-Response =CRL-Eintrag

4.9.2.2_ Initiate Load CRL-Rem
Initiate-L oad-CRL -Rem-Request =NULL
Initiate-L oad-CRL -Rem-Response =NULL
4.9.2.3 Load-CRL-Rem
L oad-CRL -Rem-Request =CRL-Eintrag
L oad-CRL-Rem-Response =NULL
4.9.2.4 Terminate Load-CRL-Rem

Terminate-L oad-CRL -Rem-Request =NULL

Terminate-L oad-CRL -Rem-Response =NULL

4.9.2.5 Set Value Rem

Set-Value-Rem-Request =Sequence{

Variable-identifier [O]IMPLICIT Unsigneds,
--encoding see

--subclause PHY/FDL Variables
desired-value [1] IMPLICIT OCTET STRING

}
Set-Value-Rem-Response =NULL

4.9.2.6 Read Value Rem
Read-Value-Rem-Request =Variable-ldentifier
Variable-Identifier =Unsigned8 --encoding see
--subclause PHY/FDL Variables



Read-Value-Rem-Response =Current-Value
Current-Value =OCTET STRING --encoding see
--subclause PHY/FDL Variables

4.9.2.7 LSAP-Status Rem

L SAP-Status-Rem-Request =L SAP

LSAP =Unsigned8

L SAP-Status-Rem-Response =L SAP-Status-Data-Unit

L SAP-Status-Data-Unit =OCTET STRING
4.9.2.8 Ident Rem

| dent-Rem-Request =Instance-ldentifier
Instance-ldentifier =Unsigned8{

FMA7  (0),

FMS D),

LLI 2),

FDL (3),

Station  (4)

}

| dent-Rem-Response =SEQIEMCE{

Vendor-name [0] IMPLICIT VISIBLE STRING,
Controllertype [1] IMPLICIT VISIBLE STRING,
hardware [2] IMPLICIT VISIBLE STRING,
software [3] IMPLICIT VISIBLE STRING,
characteristics [4] IMPLICIT VISIBLE STRING,

--encoding see
--subclause PHY/FDL Variables
}

4.9.3 Service Error
FMAT-Service-Error =CHOICE{

read-crl-rem [O] IMPLICIT FMAT-Error,

initiate-load-crl-rem [1] IMPLICIT FMAT-Error,

load-crl-rem [2] IMPLICIT FMAT7-Error,

terminate-load-crl-rem [3] IMPLICIT FMA7-Terminate-L oad-
CRL-Error,

set-value-rem [4] IMPLICIT FMA7-Error,

read-value-rem [5] IMPLICIT FMAT-Error,

| sap-status-rem [6] IMPLICIT FMAT7-Error,

ident-rem [7] IMPLICIT FMAT-Error,

}

4.9.3.1 FMA7 Terminate Load-CRL-Error
FMA7-Terminate-L oad-CRL-Error =SEQUENCE{

fma7-error [0] FMAT-Error,
error-cref [1] CREF OPTIONAL



}
CREF =Unsigned16

4.9.3.2 FMATError-Type
FMAT-Error =SEQUENCE{

fma7-error-class [1] FMA7-Error-Class,
additional-code [2] Integer8 OPTIONAL,
additional -description [3] VISIBLE-STRING OPTIONAL
}
FMAT-Error-Class =SEQUENCE{
CHOICE{
application-reference [1] IMPLICIT INTEGER{
other (0),
application-unreachable (@]
}
resource [2] IMPLICIT INTEGER{
other (0),
memory-unavailable D
H
service [3] IMPLICIT INTEGER{
other (0),
object-state-conflict D),
object-constraint-conflict (2),
parameter-inconsi stent (3),
illegal-parameter 4,
permanent-internal -fault 5)
¥
user [4] IMPLICIT INTEGER{
other (0),
don't-worry-be-happy (D,
memory-unavailable 2),
¥
access [5] IMPLICIT INTEGER{
other (0),
obj ect-access-unsupported (D),
object-non-existent (2),
object-access-denied (3),
hardware-fault (4),
type-conflict 5)
|3
crl-error [6] IMPLICIT INTEGER{
other 0),
invalid-crl-entry (1),
no-crl-entry 2),
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invalid-crl 3,
no-crl (4),
crl-write-protected (5)
|3
others [7] IMPLICIT INTEGER{
other ()]
}
}
}
4.9.4 FMA7 Initiate
FMAT7-Initiate =CHOICE{
FMA7-initiate-request [0] IMPLICIT FMA7-Initiate-Request,
FMAT-initiate-response [1] IMPLICIT FMA7-Initiate-Response,

FMAT7-initiate-error
}

[2] IMPLICIT FMAT7-Initiate-Error

4.9.4.1 FMA7 Initiate-Request

FMAT7-Initiate-Request

=SEQUENCE{

max-fma7-pdu-sending-low-prio-caling [0] IMPLICIT Unsigneds,
max-fam7-pdu-receiving-low-prio-calling [1] IMPLICIT Unsigneds,
fma7-Services-supported-calling [2] IMPLICIT BIT STRING

}

--encoding see
--clause CRL Object

4.9.4.2 FMA7 Initiate-Response

FMAT7-Initiate-Response

=NULL

4.9.4.3 FMA7 Initiate-Error

FMAT-Initiate-Error =SEQUENCE{
error-code [O] IMPLICIT INTEGER{
other (0),
max-pdu-size-insufficient (D,
service-not-supported (2),
user-initiate-denied (©)]

h

max-fam7-pdu-sending-low-prio-called [1] IMPLICIT Unsigneds,
max-fma7-pdu-receiving-low-prio-caled [2] IMPLICIT Unsigneds,

FMA7-Services-Supported-called [3] IMPLICIT BIT STRING
}

495
Invoke-1D =Integer 8 8 (bit)

CRL-Entry =PACKED
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Integer8  =INTERGER-- 8 (hit)
Integerl6  =INTEGER-- 16 (bit)
Unsigned8  =UNSIGNED -- 8 (bit)
Unsignedl6  =UNSIGNED -- 16 (bit)

4.10
Result(-)
26.
. res
. con
FMAY M
FMA7 M
U
)
FMA7 (FMA7 Error Class)
FMA7 (FMA7 Error Code)
4.10.1 FMA7 FMA7
FMA7
FMA7
-FMA7
- Other

- - Application-Unreachable

Resource
- Other
- Memory Unavailable

Service
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- Other

- Object State Conflict

- (Object Constraint Conflict)

- Parameter Inconsistent

- Illegal Parameter

- Permanent Internal Fault

User

- Other

-Don't Worry Be Happy

- Memory Unavailable

FMA7

-FMA7Y

Access

- Other

- Object Access Unsupported

- Object Non Existent

- Object Access Denied

FMAY

- Hardware Fault

- Type Conflict

CRL
CRL Initiate
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L oad-CRL-Rem,L oad-CRL-Rem, Terminate L oad-CRL-Rem

- Other
- CRL Invalid CRL Entry
CRL
- CRL No CRL Entry
CRL
-CRL Invalid CRL
CRL CRL  LLI FMS
-No CRL
CRL
-CRL CRL Write Protected
CRL
Other
- Other
4.10.2

Aditional Code

Aditional Description
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