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1. SCOPE

AS5653 may be applied to Air Vehicles and Stores implementing MIL-STD-1760 Interface Standard for Aircraft/Store
Electrical Interconnection System.

1.1 Purpose

This standard defines the characteristics and requirements for a high speed data bus incorporated within a MIL-STD-1760
interface to provide improved transfer capabilities and an alternative command and control path. The high speed data bus
is based on Fibre Channel standards. This document (AS5653) is a profile of Fibre Channel standards. This standard
identifies the network topology in examples. Supported topologies include Fabric Switched and Point-to-point. The Fibre
Channel Arbitrated Loop topology is prohibited.

This standard contains the minimum interoperability requirements necessary to define a standardized transport

mechanism for video, a
Channel communicatior]

2. REFERENCES

2.1 Applicable Docun
The following publicatio
shall apply. The applica
event of conflict betwg
precedence. Nothing in
has been obtained.

2.1.1  Government Pu

Available from DLA Dod

6396, http://quicksearch|.

P~ H Adata—fil ad Araaaa ad airal-tranafar Tk tandard i
UTo, Uata Mmoo S, alrma oo marnTa artad CUTTa UT 0 artsSteTS s Stardard asSsSu

concepts - reference should be made to the Fibre Channel standards-wh

ents

ns form a part of this document to the extent specifiedherein. The latest is
ble issue of other publications shall be the issue in effect on the date of th
en the text of this document and references «¢ited herein, the text

this document, however, supersedes applicabledlaws and regulations unle

blications

ument Services, Building 4/D, 700-Robbins Avenue, Philadelphia, PA 19
dla.mil/.

MIL-STD-1553B, Notice

MIL-STD-1760E

Despite MIL-STD-1
details.

2.1.2 ANSI Publicatio

4 Digital time Division Command/Response Multiplex Data Bus
(Note: Revision BNotice 4 is specifically required)

Aircraft/Store-Electrical Interconnection System

/60 beingzﬁe parent document, reference is made to

@)

mes knowledge of Fibre
bre appropriate.

sue of SAE publications
e purchase order. In the
bf this document takes
ESs a specific exemption

111-5094, Tel: 215-697-

it for connector

For electronic or paper

pents, 15 Inverness Way

East, Englewood, CO 80112- 5704 or on the web at http: //webstore ansi.org/ or http //qlobal ihs.com/.

FC-AE-1553
Environ

FC-AV

FC-PI

FC-SW-4

ANSI INCITS 356-2002 Fibre Channel -

ANSI INCITS 352-2002 Information Technology - Fibre Channel -

INCITS TR-42-2007 INCITS Technical Report for Information Technology - Fibre Channel -

ment - Upper Level Protocol (FC-AE-1553)

Audio Video (FC-AV)

Switched Fabric - 4 (FC-SW-4)

FC-FS-2

FC-LS-2

ANSI INCITS 424-2007 Information Technology - Fibre Channel -

Avionics

Physical Interfaces (FC-PI)

ANSI INCITS 418-2006 American National Standard for Information Technology - Fibre Channel -

Framing and Signalling (FC-FS-2)

ANSI INCITS 477-2011 Information Technology - Fibre Channel Link Services (FC-LS-2)
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213

Usage of References

This standard profiles existing Fibre Channel standards. Table 1 describes the purpose of each referenced document.

TABLE 1 - PURPOSE OF REFERENCED DOCUMENTS

Referenced Document Purpose
MIL-STD-1760 This is the parent document defining the aircraft store interface.
Referenced by this document for signal assignments,
connector details and contact details.
FC-SW-4 FC-SW-4 defines the switched fabric topology used, the means
of assigning addresses, network initialization and Fast Fabric
Initialization. AS5653 selects the Fast Fabric Initialization
protocol defined in FC-SW-4 Annex D.
FC-AV Profiled to provide specific means to transfer Audie and Video
information.
FJ-AE-1553 Profiled to provide a file transfer, command atd-contrdl
mechanism.
FC-FS-2 Defines the Fibre Channel Framing and Signalling.
FC-LS-2 Defines Fibre Channel Extended Link Services.
MILFSTD-1553 Defines the Mil-Standard Bus.

2.2 Definitions
The following definitiong
REQUIRED: If a feat

implementations. Com
Required features are n

b

bt implemented.

are used in Fibre Channel profiling documentation and are adopted for cg

re or parameter value is Required;,“it means that it shall be us
liant implementations are required to,implement the feature. Interoperal

nsistency.

ed between compliant
ility is not guaranteed if

INVOCABLE: If a featyre or parameter value is-lnvocable, it means that compliant implementations are required to

implement the feature.
needed, but it is not req

ALLOWED: If a feature
Compliant implementat
may determine if an imp

PROHIBITED: If a featy

Table 2 summarizes the

hired to invoke it.

ons are not required to implement the feature. Typically, the potential us
lementation/supports it via an Invocable discovery process.

re is Prohibited, it means that it shall not be used between compliant impl

above definitions.

Invocable is different than\Required in that an implementation may invoke

or parameter valueis Allowed, it means that it may be used between con

(i.e., use) the feature if

hpliant implementations.
er of an Allowed feature

ementations.

TABLE 2 - SUMMARY OF IMPLEMENTATION AND USE OF FEATURES

Term Implementation Use
Required Shall Shall
Invocable Shall May
Allowed May May
Prohibited May Shall Not

These definitions are re-used from Fibre Channel to give a consistent approach.
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2.3 Abbreviations

AE
AE_Port
ASI
BB_Credit
Csl

Cssi

DFC

E D TOV
ELP

ELS

FC

FFI
FLOGI
F_Port
Gbaud
ISL

MSI

NC
N_Port
NT

PLOGI
R_A_TOV
R T_TOV
RDMA
UFC

C-S/D_TX_TOV

Avionics Expansion

Avionics Expansion Fibre Channel Port
Aircraft Store Interface

Buffer-to-Buffer Credit

Carriage Store Interface

Carriage Store Station Interface

—Dowrnr Fibre Chanmet
Error_Detect_Timeout value
Exchange Link Parameters
Extended Link Services
Fibre Channel

Fast Fabric Initialization
Fabric Login

Fibre Channel Fabric Port
Giga Baud

Inter-Switch Link

Mission Store Interface
Network Controller

Fibreg Channel Node Port

Network Terminal

N_Port Login
Resource_Allocation_Timeout value
Receiver_Transmitter_Timeout value
Remote Direct Memory Access

Up Fibre Channel

End of command or status sequence transmission to start of data sequence transmission
timeout value


https://saenorm.com/api/?name=2e5b14b408d0b3932ac765f7244d1f86

SAE INTERNATIONAL

AS5653B

Page 6 of 36

C-S/D_RX_TOV

NC_C-D/S_BURST _TOV

NC_C/S _TOV

NT_C-D/S_BURST _TOV

End of command or status sequence reception to start of data sequence reception timeout

value

timeout value
Network Controller command or data transmission to status reception

Network Terminal command or data reception to status transmissi
timeout value

Network Controller command or data transmission to status reception indicating burst size

timeout value

on indicating burst size

NT_C/S_TOV Network Terminal command or command plus data reception to status transmission timeout
value

R_RDY RecetverReady-flowcontrot-Primitive-Signat

ul Unit Interval

VC_RDY Virtual Circuit Ready flow control Primitive Signal.

3. GENERAL REQUIR
3.1 Port Designation

The ports shall provide
in Table 3. Examples a

EMENTS

1.0625 Gbaud Fibre Channel Port functionality as-defined in FC-FS-2 and
e given in Figures 1 and 2.

FC-SW-4 and allocated

TABLE 3 - MIIL-STD-1760 INTERFACE TO FIBRE SHANNEL PORT FUNCTIONALIT)Y MAPPING
MIL-STD-1760 Connector Fibre Channel Port Functionality

ASI AE_Port or F_Port or N_Part

MSI N_Port

CSlI AE_Port or N_Port

CSSlI AE Portor F Portor N Part
A Fibre Channel Bort may b apable of multiple functionalities. The functionality used
depends upon the 1nitiali ion sequence followed, and is determined by|responses to link
initialization cqmmands fter initialization, a Fibre Channel port has a single
functionality. In|this file, an ASI connected to an MSI is an F-port|or N Port, and an

=

ASI connected to

cs\@%m

s an AE Port or N Port. The same logic applies £

br a CSSI.
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AIRCRAFT/PYLON
AIRCRAFT
DISC/ONNEC WIN }
STORE STATION
PYLO EQUIPMENT
| PARENT RACK \
T T
I \UMBILICAN
— = ASI=AE_Port or F_Port
(l;l,¥ W In this case an F Port
N—" MSI=N Port
FIXED RACK/ADAPTOR
ASI=AE_Port or F-Rort
In this casejan F=Port
ANRCRAFT L
AIRCRAFT STATION A STOR
STATION N
PYLO —T |

|__ STORE STATION MSI=N Port
\ EQUIPMENT B

ASI=AE_Port or R~Port

In this case an AE Port
UMBILICAL

PARBNT RACK\
CSI=AE_Port|or N_Port
In this case I AE_ PO

S

Carriage re
internal N Port

RACK
CSSI=AE_Poftor F_P

! _ CSSI=AE_Port or F_Port
In this case an F_Por I this case an F_Port

MSI=N_Port /H ij\MStN_Port

MISSIGN'STORES

CARRIAGE STORE
EQUIPMENT

ASI | - AIRCRAFT STATION INTERFACE
CSl| ~ CARRIAGE STORE INTERFACE ONLY THESE INTERFACES
CSSI_-“CARRIAGE STORF STATION INTERFACE ~ ARE CONTROLLED BY

MSI

MISSION STORE INTERFACE THIS

FIGURE 1 - AIRCRAFT STORE CONFIGURATION EXAMPLE 1 WITH FIBRE CHANNEL PORT NOTATION
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FIXED RACK/ADAPTOR
ASI=AE_Port or F_Port

In this casejan F_Port
AIRCRAFT
WIN AIRCRAFT MISSION
AIRCRAFT STATION STOR
STATION
PYLO — 1 __ STORE STATION

PARENT RACK\
CSI=AE_Port or N_Port

In this case an AE_P@-(\=

/ MSI=N_Port
\ EQUIPMENT -

ASI=AE_Port or F_Port
In this case an AE_Port
UMBILICAL

CARRIAGE STORE

RACK
CSSI=AE_Poftor F_P

In this case an F_Por

MSI=N_Port /H

MISSION

RACK

CSSI=AE_Portor F_P

HHIn tHis case an F_Port

gl=
MS! N_Port/@ G\MSI:N_POH

In this case an F_Por

ASI
CSl
CSSI -
MSI -

1
=00 >

STORES

MISSION

IRCRAFT STATIONINTERFACE
ARRIAGE STORE INTERFACE

PARRIAGE STORE STATION INTERFACE (~ ARE CONTROLLED BY
NISSION.STORE INTERFACE

RACK

CSSI=AE_Port or F_Port
In this case an AE_Port

EQUIPMENT

UMBILICAL

CSI=AE_Port or-N_Port
In this case an AE_Port

CARRIAGE STORE
EQUIPMENT

RACK
CSSI=AE_Port or F_Port

ONLY THESE INTERFACES

THIS

FIGURE 2 - AIRCRAFT STORE CONFIGURATION EXAMPLE 2 WITH FIBRE CHANNEL PORT NOTATION
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AIRCRAFT

WING AIRCRAFT

STATION
| STORE STATION
PYLON EQUIPMENT
PARENT RACK — ASI*
csI* —
CARRIAGE STORE
EQUIPMENT
CSSI=N_Port o

MSI=N_Port H@f
MISSION
STORE

Below lists the p
the application of

FIGURE 3 - AIRCRAFT STORE CONFIGURATION WITH A POINT_TO_POINT

*Pon't Care. Can be either switched fabric or point;
topolagy.

CHANNEL TORGDOGY ILLUSTRATED

btential communication paths that system designers ned
the UFC interface .details.

Transmitter Receiver

ay’
Mission Store (MJI) « [Carriage Store (CSSI)
Carriage Store (dSI) /{§§‘ Carriage Store (CSSI)
Carriage Store ((SI) I\ Platform (ASI)

Mission Store (MYI)

N\

Platform (ASI)

Below lists the pp
the application of

rface details

Htial communication paths that system designers nee
e DEC inte

Transmitter Receiver
Platform (ASI) Carriage Store (CSI)
Carriage Store (CSSI) Carriage Store (CSI)

Carriage

Store (CSSI)

Mission Store (MSI)

Platform

(AST)

Mission Store (MSI)

Hto-point

d to consider for

d to consider for
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3.2 Topology

This specification is intended to promote interoperability in a switch fabric or point-to-point topology as defined in
FC-FS-2. The use of Arbitrated Loop Topology is prohibited.

Although Fibre Channel standards allow multiple topologies,
point-to-point 1links, this profile excludes the use of loop topologies and associated
initialization protocol as they are not suited to applications where nodes

(release or jettison, power down)

3.3

created

the network.

Upper Level Protocols

For an NC only the following protocols shall be used:

from a series of

(stores) leave

FC-AE-1553 - for fil

For an NT, FC-AE-1553

Fibre Channel proj
Protocols to tho
indication of thdg
necessarily adoptsd

FC-AV is an ANSI IN(

Channel. The FC-AV sfandard targeted applications within the.broadcast and post production ¢

avionics sensor and dis
aerospace environment

FHCP is the upper lev
transfer protocol. Fibre
utilize Fibre Channel as
must be invented for t
Channel and FHCP is 4
transfers.

Simple Parametric Digit
can use the Container s

4. DETAILED REQUIR

Frame Header Confrol Protocol (FHCP) - for video and audio defined in FC-AV.

b transfer and command and control.

shall be used. Optionally, an NT may implement FHCP for video and aud

ides many Upper Layer Protocols. This pakagraph limit
e required to satisfy the needs o n aircraft
use 1s given in Table 1. Not §$$>‘of the Upper

d. R
LITS developed standard describing the ‘mapping of digital audio and

blay networks found in aerospace envirenments. FC-AV needs to be prof
and for this document on the weapons bus environment.

bl application protocol describbed within FC-AV that is called out in this
Channel as a transport protocol does not have a native upper level pro
a data transport either an existing upper level protocol must be mapped
ne purpose. FC-AE-4553 is an example of mapping an existing upper
n example of inventing an upper level protocol for a specific set of applica

bl Video profile, (SPDV), defines how the mapping of user payloads withi

EMENTS

o defined in FC-AV

s the Upper Layer
tores system. An
Layer Protocol is

video formats to Fibre
nvironments as well as
led to focus only on the

document as the video
ocol. Consequently, to
to Fibre Channel or one
level protocol to Fibre
tions; in this case video

n Fibre Channel Frames

ystem déseribed in clause 5 of FC-AV for real-time distribution of digital vigleo.

41

4.1.1 Video Transfer

Fibre Channel Level 4

Video data shall be transferred using the methods defined in the SPDV profile in FC-AV Annex A.

A single protocol with multiple formats is used for the transfer of video information.
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4.1.2 Audio Transfer

Audio data shall be tran

A single protocol

specifications la

sferred using the methods defined in FC-AV.

is used for the transfer of audio information.
ck detail for audio transport.

The Fibre Channel
The purpose of this paragraph

is to

provide an alternate means to transfer audio other than the MIL-STD 1760 Low Bandwidth

signal line.
may be required.

4.1.3 File Transfer

File based information is transferred as defined in 4.1.5.

This defines the j
STD-1760 Mass Dat
can be achieved I
protocol running d
in FC-AE-1553 is f

414 Command and

If audio over Fibre Channel is required then further standardization activity

rotocol for file transfer as an alternative to
h Transfer,

ver FC-AE-1553. The latter option is inefficientrand u
he better alternative.

Control

Command and control imformation is transferred as defined in 4.1.5.

This defines FC-A
command and contrd
415 FC-AE-1553 Pri
Required, Invocable ar

Allowed features shall b
Table 5.

There can be only one
zero of the Principal Sw

“Port Zero” of th
switch. It could
“1” instead of

This ensures the

Controller (NC). N

\\OI

L
o

-1553 as the command and control protocol.
1 path to MIL-STD-1760 MUX A and MUX B.

This proy

bfiling

d Prohibited FC-FS-2 features.shall be implemented as per FC-AE-
e used as per Table 4 and Table 5. The Process login is implicit using th

Network Controller in the' network. The Network Controller shall be co
tch. The FFI_DTMELS shall only be accepted by the Principal Switch on

=)

Principalt.Switch is meant to refer to the first phy
conceivably be called “Port 1” if the switch ports

g

host, platform has one Fibre Channel node function
[ission stores must be capable of functioning as Netwo

Table 5 provides

time out wvalues for FC-AE-1553. These numeric values a

(or xej
one of the limiting features of MIL-STD=%17
y using either long messages in FC-AE-1553 or (the n

of) MIL-
transfer
transfer
messages

blacement
60. File
ass data
Eing long

ides an alternate

553. The FC-AE-1553
e parameters defined in

nected to physical port
port zero.

sical port on the
tart numbering at

ing as a Network
rk Terminals (NT) .
nhd allowed options

profile FC-AE-1553 to give a standard set of parameters for use in AS5653.

NC Commands and NT Status responses with less than or equal to 2048 bytes (512 words) of payload data following the
NC Command Header extension or the NT Status Header extension shall be transmitted as single-frame sequences.

This will minimize the time to process short command and control type exchanges.

For file transfers using either the NC-to-NT or NT-to-NT exchange formats, the command word bit “NT Burst Size
Request” shall have a value of logic “1”, while the command word bit “Delayed NT Burst Size Request” shall have a value
of logic “0”.

Using this option, no data bytes will be transmitted to the receiving NT prior to the
receiving NT indicating the maximum number of data bytes that it can receive in the first
Data Sequence. All transfers larger than a single Fibre Channel Frame must use NT Burst
Size Request allowing the receiving NT to pace the flow of data to it.
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TABLE 4 - USE OF FC-AE-1553 ALLOWED FEATURES.

Feature Requirement
NT—to-NT Transfers Invocable
NC to monitor NT-to-NT transfers Prohibited
Broadcast Invocable
Multicast Prohibited
NT status response to broadcast exchanges Prohibited

FC-AE-1553 Subaddresses '00 00 00 01’ through '00 00 00 1E’ are reserved for legacy MIL-STD-1553 non-mode code
command and control Exchanges, with byte counts limited to < 64 bytes. Exchanges to the same subaddress shall be
limited to one concurrent Exchange at a time. Multiple concurrent Exchanges to the same NT or NC shall be to different
subaddresses on that NC or NT.

TABLE 5 - FC-AE-1553 PRLI SERVICE PARAMETERS FOR AS5653

FC-AE-1553 PRLI Segrvice Word | Bit(s) | Value for NC Value for N+ Notes

Parameter

FC-AE-1553 TYPE QODE (48h) 0 31-24 48H 48H

RESERVED FOR TYPE CODE 0 23-16 O00H 00H

EXTENSION

ORIGINATOR 0 15 0B 0B

PROCESS_ASSOCIATOR VALID

RESPONDER 0 14 0B 0B

PROCESS_ASSOCIATOR VALID

ORIGINATOR: ESTABLISH IMAGE 0 13 1B 1B For AS5653, NC is

PAIR PRLI originator, NT is

RESPONDER: IMAGE PAIR PRLI responder.

ESTABLISHED

RESERVED 0 12 0B 0B

ORIGINATOR: RESERVED 0 11-8 0000B 0001B For AS5653, NC is

RESPONDER: ACCEPT PRLI originator, NT is

RESPONSE CODE PRLI responder.

RESERVED 0 7-0 00H 00H

ORIGINATOR 1 31-0 | 00 00 00 OOH | 00 00 00 00H

PROCESS_ASSOCIATOR

RESPONDER 2 31-0 | 00 00 00 OOH | 00 00 00 00H

PROCESS_ASSOCIATOR

NC FUNCTION 3 31 1B X NG may optionally have
NT|capability.

NT FUNCTION 3 30 X 1B NT|may optionally have
NC capability.

NC: NC-TO-NT TRANSFER (USING 3 29 1B X

NT BURST SIZE REQUEST)

NC: NC-TO-NT TRANSFER (USING 3 28 0B 0B Prohibited transfer

DELAYED NT BURST SIZE format for AS5653

REQUEST)

NC: NT-TO-NT TRANSFER (USING 3 27 1B X

NT BURST SIZE REQUEST)

NC: NT-TO-NT TRANSFER, 3 26 1B X

WHERE THE NC IS THE

RECEIVING NT (USING NT BURST

SIZE REQUEST)

NC: NT-TO-NT TRANSFER (USING 3 25 0B 0B Prohibited transfer

DELAYED NT BURST SIZE format for AS5653

REQUEST)
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FC-AE-1553 PRLI Service Word | Bit(s) | Value for NC Value for NT Notes

Parameter

NC: NT-TO-NT TRANSFER, 3 24 0B 0B Prohibited transfer

WHERE THE NC IS THE format for AS5653

RECEIVING NT (USING DELAYED

NT BURST SIZE REQUEST)

NC: NC-TO-NT RDMA 3 23 0B 0B Prohibited feature for
AS5653

NC: NT-TO-NC RDMA 3 22 0B 0B Prohibited feature for
AS5653

NC: NT-TO-NT RDMA 3 21 0B 0B Prohibited feature for
AS5653

NC: DYNAMIC NETWORK 3 20 0B 0B Prohibited mode

CONTROL MODE COMMAND - command for AS5653

NON-BROADCAST

NC: TRANSMIT RT ABDDBRESS 3 19 1B X

MODE COMMAND - NON-

BROADCAST

NC: TRANSMIT 3 18 1B X

NT_CS BURST_TO) MODE

COMMAND — NON-BROADCAST

NC: USE OF ABTS BASIC LINK 3 17 0B 0B Prqhibited feature for

SERVICE AND RRQ EXTENDED ASE653

LINK SERVICE TO ABORT

ERRONEOUS EXCHANGES.

NC: NC MONITOR HOR NT-TO-NT 3 16 0B 0B Prqhibited feature for

TRANSFER ASH653

NC: MULTICAST 3 15 0B 0B Prahibited transfer
forinat for AS5653

NC: TRANSMITTER[SHUTDOWN — 3 14 0B 0B Prqhibited mode code

NON-BROADCAST for|[AS5653

NC: TRANSMITTER[SHUTDOWN — 3 13 0B 0B Prghibited mode code

BROADCAST for|[AS5653

NC: OVERRIDE TRANSMITTER 3 12 0B 0B Prqhibited mode code

SHUTDOWN — NON}BROADCAST for|[AS5653

NC: OVERRIDE TRANSMITTER 3 11 0B 0B Prqhibited mode code

SHUTDOWN - BRQADCAST for|[AS5653

NC: SELECTED TRANSMITTER 3 10 0B 0B Prqhibited mode code

SHUTDOWN — NON}BROADCAST for|AS5653

NC: SELECTED TRANSMITTER 3 9 0B 0B Prqhibited mode code

SHUTDOWN — BROADCAST for|[AS5653

NC: OVERRIDE SEUECTED 3 8 0B 0B Prqhibited mode code

TRANSMITTER SHUTDOWN — for|[AS5653

NON-BROADCAST

NC: OVERRIDE SELECTED 3 7 0B 0B Prohibited mode code

TRANSMITTER SHUTDOWN — for AS5653

BROADCAST

RESERVED 3 6-0 000 0000B | 000 0000B

NT: NC-TO-NT TRANSFER (USING 4 31 X 1B

NT BURST SIZE REQUEST)

NT: NC-TO-NT TRANSFER (USING 4 30 0B 0B Prohibited transfer

DELAYED NT BURST SIZE format for AS5653

REQUEST)

NT: NT-TO-NT TRANSFER (USING 4 29 X 1B

NT BURST SIZE REQUEST)

NT: NT-TO-NT TRANSFER, WHERE 4 28 X 1B

THE NC IS THE RECEIVING NT

(USING NT BURST SIZE

REQUEST)
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FC-AE-1553 PRLI Service Word | Bit(s) | Value for NC Value for NT Notes

Parameter

NT: NT-TO-NT TRANSFER (USING 4 27 0B 0B Prohibited transfer

DELAYED NT BURST SIZE format for AS5653

REQUEST)

NT: NT-TO-NT TRANSFER, WHERE 4 26 0B 0B Prohibited feature for

THE NC IS THE RECEIVING NT AS5653

(USING DELAYED NT BURST SIZE

REQUEST)

NT: NT-TO-MULTIPLE NTs 4 25 X 1B Broadcast is invocable,
multicast is prohibited

NT: RECEIVE MODE CODE, WITH 4 24 X 1B Broadcast is invocable,

DATA TO MULTIPLE NTs multicast is prohibited

NT: NC-TO-NT RDMA 4 23 0B 0B Prohibited feature for
AS5653

NT: NT-TO-NC RDMg& % 22 6B 6B Prghibited feature for
ASH653

NT: NT-TO-NT RDMA 4 21 0B 0B Prghibited feature for
ASHB53

NT: NO RESPONSE|BY MIL-STD- 4 20 0B 0B No|provision in AS5653

1553 RT = “1b” to bridge to 1 Mb/s
15$3/1 760 RTs

NT: MIL-STD-1553 HORMAT 4 19 0B 0B Nolerovision in AS5653

ERROR = “1b” to bridge to 1 Mb/s
1553/1760 RTs

NT: BURST SIZE AQKNOWLEDGE 4 18 X 1B Invpcable NT Status

=1p” Sefiuence bit

NT: PORT LOGIN REQUIRED = “1b” 4 17 X 1B Invpcable NT Status

T Segiuence bit

NT: SERVICE REQUEST = “1b” 4 16 X 1B Invpcable NT Status

T Segiuence bit

NT: BUSY = “1b” 4 15 X 1B Invpcable NT Status

T Segiuence bit

NT: SUBSYSTEM FLAG = “1b” 4 14 X 1B Invpcable NT Status

T Segiuence bit

NT: TERMINAL FLAG = “1b” 4 13 X 1B Invpcable NT Status
Seguence bit

NT: NC MONITOR FOR NT-TO-NT. 4 12 0B 0B Prghibited transfer

TRANSFER format for AS5653

NT: MULTICAST 4 11 0B 0B Prghibited transfer
format for AS5653

NT: TRANSMITTER|SHUTDOWN — 4 10 0B 0B Prghibited mode code

NON-BROADCAST for|[AS5653

NT: TRANSMITTER SHUTDOWN — 4 9 0B 0B Prohibited mode code

BROADCAST for AS5653

NT: OVERRIDE TRANSMITTER 4 8 0B 0B Prohibited mode code

SHUTDOWN — NON-BROADCAST for AS5653

NT: OVERRIDE TRANSMITTER 4 7 0B 0B Prohibited mode code

SHUTDOWN - BROADCAST for AS5653

RESERVED 4 6-0 000 0000B 000 0000B

NT: DYNAMIC NETWORK 5 31 0B 0B Prohibited mode code

CONTROL MODE COMMAND - for AS5653

NON-BROADCAST

NT: SYNCHRONIZE (WITHOUT 5 30 X 1B Invocable mode

DATA WORD) MODE COMMAND — command for AS5653

NON-BROADCAST



https://saenorm.com/api/?name=2e5b14b408d0b3932ac765f7244d1f86

SAE INTERNATIONAL AS5653B Page 15 of 36
FC-AE-1553 PRLI Service Word | Bit(s) | Value for NC Value for NT Notes
Parameter
NT: SYNCHRONIZE (WITHOUT 5 29 X 1B Invocable mode
DATA WORD) MODE COMMAND - command for AS5653
BROADCAST
NT: INITIATE SELF-TEST MODE 3 28 X 1B Invocable mode
COMMAND — NON-BROADCAST command for AS5653
NT: INITIATE SELF-TEST MODE 5 27 X 1B Invocable mode
COMMAND — BROADCAST command for AS5653
NT: INHIBIT TERMINAL FLAG 5 26 X 1B Invocable mode
MODE COMMAND — NON- command for AS5653
BROADCAST
NT: INHIBIT TERMINAL FLAG 5 25 X 1B Invocable mode
MODE COMMAND - BROADCAST command for AS5653
NT: OVERRIDE INHIBIT TERMINAL 3 24 X 1B Invpcable mode
FLAG MODE COMMAND — NON- command for AS5653
BROADCAST
NT: OVERRIDE INH[BIT TERMINAL 5 23 X 1B Invpcable mode
FLAG MODE COMMAND - command for AS5653
BROADCAST
NT: TRANSMIT VEQTOR WORD 5 22 X 1B Invpcable mode
MODE COMMAND - NON- command for AS5653
BROADCAST
NT: SYNCHRONIZE|(WITH DATA 5 21 X 1B Invpcable mode
WORD) MODE COMMAND — NON- command for AS5653
BROADCAST
NT: SYNCHRONIZE|(WITH DATA 3 20 X 1B Invpcable mode
WORD) MODE COMMAND — command for AS5653
BROADCAST
NT: TRANSMIT LAS[r COMMAND S 19 X 1B Invpcable mode
SEQUENCE MODE COMMAND - comnmand for AS5653
NON-BROADCAST
NT: TRANSMIT BIT WORD MODE ° 18 X 1B Invpcable mode
COMMAND — NON-BROADCAST corhmand for AS5653
NT: SELECTED TRANSMITTER 5 17 0B 0B Prqghibited mode
SHUTDOWN MODE|COMMAND — command for AS5653
NON-BROADCSAT
NT: SELECTED TRANSMITTER 5 16 0B 0B Prghibited mode
SHUTDOWN MODEICOMMAND — command for AS5653
BROADCAST
NT: OVERRIDE SELECTED 5 15 0B 0B Prohibited mode
TRANSMITTER SHUTDOWN MODE command for AS5653
COMMAND-NON-BROADCAST
NT: OVERRIDE SELECTED 5 14 0B 0B Prohibited mode
TRANSMITTER SHUTDOWN MODE command for AS5653
COMMAND — BROADCAST
NT: TRANSMIT RT ADDRESS 5 13 X 1B Invocable mode
MODE COMMAND — NON- command for AS5653
BROADCAST
NT: TRANSMIT 5 12 X 1B Invocable mode
NT_CS_BURST_TOV MODE command for AS5653
COMMAND — NON-BROADCAST
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FC-AE-1553 PRLI Service Word | Bit(s) | Value for NC Value for NT Notes
Parameter
NT: USE OF ABTS BASIC LINK 5 11 0B 0B Prohibited feature for
SERVICE AND RRQ EXTENDED AS5653
LINK SERVICE TO ABORT
ERRONEOUS EXCHANGES
RESERVED 5 10-0 000 0000 000 0000
0000B 0000B
MAXIMUM NUMBER OF BYTES TO 6 31-0 | 0000 00 00H | 0000 00 00H | Prohibited feature for
RECEIVE FOR FIRST DATA AS5653
SEQUENCE WITH DELAYED NT
BURST SIZE REQUEST = 1
NT C/S TOV 7 31-16 X 0200H NT timer; value = 32 us
NT C-D/S BURST TOV 7 15-0 X 7FF3H NT timer; default value
_ _ — = 8.38 s (max) °.
NC C/S TOV 8 31-16 0640H X Nd timer; value =
- - ((2N+1) * 32) where N
is the number of hops in
thef longest path.
NC C-D/S BURST [TOV 8 15-0 7FF3H X N( timer; default value
B B B =8.38 s (max) °.
C-S/D TX ToV 9 31-16 0190H 0190H NJ and NT timer; value
=25 us
C-S/D RX TOV 9 15-0 0320H 0320H NQ and NT timer; value
=50 us

For AS5653, the PRI originator is an NC, while an NT will be a,RRLI responder.

“X” = don’t care. However, for an NT with NC capability, theAalue of “X” for a given PRLI parameter in the “NT”

column matches the porresponding value indicated in the™NC” column. Similarly, for an NC with NT capability, the
value of “X” for a given PRLI parameter in the “NC” column matches the corresponding value indicated in the “NT”
column.

*The 8.38 s value offan NT’s NT_C-D/S_BURST TOV timer is the maximum value set as a default. The NC can

interrogate an NT, by means of a Transmit NT "C-D/S_BURST_TOV mode command, to establish the actual value
being used by the NT. The NC may adjast the value of its NC_C-D/S_BURST_TOV to corresppnd.

4.2 Fibre Channel Leyel 3 Comimon Services

No profiling needs to beldone-at Fibre Channel Level 3.

4.3 Fibre Channel Level 2 Framing Protocol and Flow Control
4.3.1 Switch Fabric Type

The switches within the fabric shall be non-blocking.

A non-blocking switch fabric is specified to ensure minimal transport delays.

4.3.2 Order of Delivery

The switch shall ensure in-order delivery of frames. The NC, switch, and NT shall support at least two priority levels.
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4.3.3 Switch Fabric Initialization

Switches shall use the Fast Fabric Initialization (FFI) process defined in FC-SW-4 Annex D. The AE_Principal switch
function shall be provided by the switch directly connected to the NC. The switch port type shall be determined explicitly
via the Exchange Link Parameters (ELP) command.

This states that Fibre Channel Fast Fabric Initialization is to be used to start the
network and track the available nodes.

The switch port type (AE Port or F Port) at the ASI and CSSI must be determined explicitly
because it cannot be known ahead of time if the port is connected to an N Port or another
AE Port. The CSI will always be an AE Port.

4.3.4 Domain Identity Storage

Fabric switches that are|part of carriage store or carriage system shall

a. discard their Domain_ID when power is removed.

b. not have implicit kngwledge of its Domain_ID.
Some Fibre Channe]

of Domain Identity

Switches can remember their address. This explicitly
in a carriage store, or carriage systemn.

prohibits storage

4.3.5 Address Assignment

The fabric shall provide f|address identifiers to attached N_Ports during Fabric Login.

4.3.6 N_Port and Stofe Initialization

Within 120 ms of powe
Extended Link Service (

(=

This requirement
4.3.7 Fibre Channel U
N_Ports shall initiate an

Fields in Table 6 indic

I application an MSI or Carriage‘Store internal N_port shall be capable
PLOGI) Request and transmitting either a PLOGI Accept or PLOGI Reject

ims to mimic the initialization provided by MIL-STD-17
ogin
H respond to_legin sequences as detailed in Table 6.

hting unsupported features shall be initialized with the value indicating

of accepting Port Login

that the feature is not

supported. (Typically zefo.)

4.3.7.1  Switch Fabric|Login

ASI (when acting as an F_Port), MSI, CSSI, and Carriage Store Internal N_ports shall only use explicit Fabric Login
(FLOGI) as defined in FC-FS-2. FLOGI is initiated by the attached N_Port. When initiating FLOGI, the attached N_Ports
shall use an address identifier (Source_ID) of “000000h”.

(a) and (b) its address

Fabric Login is how the N Port learns
identifier.

that a Fabric is present,

4.3.7.2 N_PortLogin

When in a point-to-point topology the N_port acting as an NC shall initiate the PLOGI Exchange with the N_Port acting as
an NT. The NC will assign the NT_Port’s address during the PLOGI Exchange. If the N_Port acting as an NC does not
know its topology then it shall initiate an FLOGI first. If the FLOGI succeeds then it is in a Fabric topology, if the FLOGI
fails then it is in a point-to-point topology and the NC shall respond to a PLOGI Request from the attached NT N_Port..
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N_Ports above the ASI, MSI and Carriage Store internal N_Ports shall only use explicit N_Port Login (PLOGI) described
in FC-FS-2. PLOGI shall be initiated by an N_Port acting as the NC.

There are slight differences associated with the two supported Fibre Channel topologies.
For instance, in a switched topology the NC of a MIL-STD-1760E system is located above the
ASI. In such a system N Port Login must be initiated by the NC N Port above the ASI
because the N Ports below the ASI do not know the address identifiers of N Ports above the
AST until login occurs. On the other hand, in a point-to-point topology the NC may be
below the ASI but it is not ever going to be the weapon or the MSI.

TABLE 6 - ASI, MSI, CSI, CSSI AND CARRIAGE STORE ACTION AT LOGIN

Acting as a Fibre Channel port FLOGI PLOGI
type
ASI AE_port Not applicable Passes data bgtween
corresponding'N Ports
ASI F_port Responds to FLOGI request Passes@ata bgtween
corresponding N_Ports
CSI AE_port Not applicable Passes data bgtween
corresponding N_Ports
CSI N_port Initiates FLOGI Responds to PLOGI request
MSI N port Initiates FLOGI Responds to PLOGI request
Carriage ptore Internal N _port Initiates FLOGI Responds to PLOGI request
dSSI AE_port Not applicable Passes data bgtween
corresponding N_Ports
CSSIF_port Responds to FLOGI\request Passes data bgtween
corresponding N_Ports
CSSIN_Port Initiates FLOGI Responds to HLOGI
Request
NC Initiates FLOGI Initiates PLQGI
Table 6 describes| the role each of " different port types has to undertake during the
login process. FLYGI is initiated by MSI or Carriage Store internal N-ports. The response
is provided by the attached ASI CSSI. The platform (N-ports abovg the ASI) has to
initiate PLOGI. M$I and Carria tore internal N-ports have to respond to them. The CSI
and CSSI relay PLQGI sequences d do not interact with them.
Note the Stores Managemen mputer will perform PLOGI with all the other N-ports on the
network. However, |for N -NT transfers additional PLOGI will be requirgd between the two
NTs. P
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43.7.3

The Fibre Channel login

Login Parameters

parameters in Table 7 shall be used.

TABLE 7 - FIBRE CHANNEL LOGIN PARAMETERS.

Feature Requirement
E D TOV 500 us
R A TOV 1ms
R T TOV 100 ys
Buffer-to-Buffer Received Data Field Size >=2072 bytes
BB_Credit per priority-channel >=2

Some of the opt]
interoperable nety
options presented
& NT) via the PL
Sequence timer.

Segeunce. R A TOV
a Frame is wvalid
Value)is a timer 4y

The number of bu
Meaning there are

high-priority path. Whatever the value set in the

will be interpretsd

4.3.8 Flow Control
There shall be separat
Primitive Signal to man
high-priority path. The
paragraph.

The VC_RDY Virtual C
Primitive Signal shall be

DGI Exchange. E D TOV (Error Detect Timeout \I&}e) i

It specifies the maximum amount of time beﬁ?%en Fr
(Resource Allocation Timeout Value) specifie%~ he maxi
for delivery to its destination. R_T _TO

ons provided by Fibre Channel have to be standQé
vork. These parameters have to be chosen on a neéﬁ@
in Table 7 are all set in the switches and are p d

'\(( (Receiver Ti

O

rlty path (or
low-priority pat
it

sed in Link Initialization.

to 2 for each
two for t

Ffers must be >=
at least four buffers,

Togin parameters,

d as that number of buffers per*priority path.

e flow control tokens utilized for ‘each priority path. The low-priority pat
pge buffer-to-buffer flow contfol and the VC_RDY Primitive Signal shall
use of the flow control Primitive Signals is as described in FC-FS-2

hannel Number used for the high-priority path shall be 00h with a VC_|

K28.5

D217 DO0.0 DO0.0

The initiating N_port sha

per 4.3.11 and only offe

Irset Bit 17 of the F_CTL f|eld of every Frame sent and set the proper \%:

lized to give an
k wide basis. The
o the N Ports (NC
5 a Fibre Channel
Ames of the same
mum amount of time
ransmitter Timeout

priority-channel) .
h and two for the
must be >= 2, it

n shall use the R_RDY
be used to manage the
and FC-SW-4 and this

ID Value of D0.0. The

lue in the CS_CTL field

el, either the low-priority

path/channel or the high- pr|0r|ty path/channel A recelvmg AE Port shaII forward rece|ved Frames along the path

indicated by the value in the CS_CTL field.

If bit 17 of the F_CTL field is not set and no value is placed in the CS_CTL

field the receiving ports shall not indicate an error but will treat the Frame as if Bit 17 were set and that the value in the
CS_CTL field indicates the low-priority path.

The initiating N_Port shall be able to send a high-priority Sequence during an interframe gap of a low priority Sequence.
Conversely, a receiving N_Port shall be able to receive at least two active Sequences concurrently as a high-priority
Sequence is received in the middle of a low-priority Sequence. Neither the sending nor receiving N_Port shall allow a
head of Sequence blocking problem occur for high-priority Sequences waiting for low-priority Sequences.


https://saenorm.com/api/?name=2e5b14b408d0b3932ac765f7244d1f86

SAE INTERNATIONAL AS5653B Page 20 of 36

4.3.9 Domain Topology Maps

A Domain Topology Map (DTM) describes the Domain IDs and all of the inter-switch links in a switched fabric. The DTM
is used by switches in a fabric to ensure correct routing of messages. All Domain IDs and inter-switch links remain
unchanged for the duration of a mission.

4.3.9.1 State Change Registration and Registered State Change Notification (SCR and RSCN)
SCR and RSCN shall be invocable services as defined in FC-LS-2.

Distributed switches within the Fabric shall update the Principal switch with state changes.
the server that sends out RSCN notices.

The Principal switch shall be

In practice it 1isrervisteoned—that—theNE wid—be—th aty—N—Poxre—reghiesting link state
updates.
Switches inherently know which links are active, which are inactive()and|when the state of

ibre Channel provides two Extended Link Serviges (ELB), SCR and RSCN,

to request to be notified of link state chandes.

a link changes. H
that allow N_Portg

43.9.2

Define FFI Dgmain Topology Map (FFI_DTM)

FFI_DTM shall be invocpble as defined in FC-LS-2.

If invoked, the NC shall

The FFI_DTM ELS Rg
the Domain Control
of loading the FFI

4.3.9.3 Request FFI I

FFI_RTM shall be invoc

If invoked, the NC shall
Topology Map.

The FFI_RTM Requsg
Topology Map to t
latest Map.

be the Requester that sends the FFI Domain Topology Map to the AE Prin

quest transfers a complete initial or replacement Doma
ler of the AE Principal Switich. This ELS provides a s
Domain Topology Map into the AE Principal Switch.

Domain Topology Map (FFI_RTM)

able as defined in FC-LS-2:

send the ELS FFI(RTM to the AE Principal Switch requesting the latest

st cause€g~the AE Principal Switch to transfer the
he requester. This provides a standardized way for an

4394

cipal Switch.

in Topology Map to
randardized method

copy of the FFI Domain

latest FFI Domain
NC to access the

FFI Map Update-Registration (FFI_MUR)

FFI_MUR shall be invocable as defined in FC-LS-2.
If invoked, the NC shall send this request to the Domain Controller of the AE Principal Switch.

The FFI _MUR ELS Request causes the AE Principal Switch to add or remove the sending N Port
to/from the list of N Ports registered to receive the latest FFI Domain Topology Map via
FFI_RMUN ELS Requests. It is envisioned that the NC is the only N Port that will be
allowed to issue this registration request. The FFI_MUR together with the FFI _RMUN ELS act
to dynamically update the NC with the latest changed FFI Domain Topology Map.
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4.3.9.5 FFIl Registered Map Update Notification (FFI_RMUN)

FFI_RMUN shall be invocable as defined in FC-LS-2.
If invoked, the AE Principal Switch will send updated FFI Domain Topology Maps to the registered NC.

The FFI_RMUN ELS Request i1s a unidirectional transfer of the FFI Domain Topology Map to
any N Ports registered to receive these dynamic updates via the FFI_MUR ELS. In practice
the only N Port that should be registered for these updates is the NC. This would allow
the NC to seamlessly get timely notifications of changes to the FFI Domain Topology Map.
Similar to SCR and RSCN the difference is that SCR and RSCN reflect changes to the links
attached to AE Ports. For instance the link status to a MSI would change if the weapon
were powered up or down. SCR and RSCN would allow the NC to be notified of these events.

FFI Domain Topology Maps do not contain link status information at that level.

The FFI

Domain Topology M4
conditions.

4.3.9.6 FFI Suspend
FFI_SMU shall be invog
If invoked, the FFI_SMU

The FFI_SMU ELS Rsg
FFI Domain Topolod

4.3.9.7 FFI Resume |
FFI_RMU shall be invog
If invoked, the FFI_RMU

The FFI_RMU ELS R4
sending FFI Domair

4.3.10 Fibre Channel (

Fibre Channel Class 3 {
used for fabric initializat

Fibre Channel pro
only Class 3 is

hp would notify the NC of event related to the AE Past
, O

Map Updates (FFI_SMU)
able as defined in FC-LS-2.
ELS Request shall be issued from the NC to the Domiain Controller of the

quest causes the Domain Controller

QS§the AE Principal
y Map updates to the NC. &\

lap Updates (FFI_RMU)
able as defined in FC-LS-2.
ELS Request shall be issuedffom the NC to the Domain Controller of the

bquest causes the Démain Controller of the AE Principa
Topology Map updates to the NC.

lass of Service

hall be used)for file transfer, audio, video, command and control. Fibre (
on and inter-switch communication. Other classes (1, 2, 4, and 6) are pro

fides_a number of different classes of service. For A
-

s including error

AE Principal Switch.

Switch to suspend

AE Principal Switch.

| Switch to resume

hannel Class F shall be
hibited.

55653 applications
hll types of data

without the burden

ired. Class 3 provides adequate performance for
1 s of gervice
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4.3.11 Priority

The Fabric shall support two priority levels using bit 17 of the Fibre Channel F_CTL field and the CS_CTL field. Priority 1
shall be used for command and control messages; priority 0 shall be used for all other messages. If any priorities are

used above the two required priorities of ‘0’ and ‘1’ then they will be user defined.

In order to ensu

bandwidth applications,

re that low-priority messages,

which could be associated with high-
do not block high-priority messages the system must guarantee

buffers and a path throughout the system from the source to the destination. This in turn
results in a requirement for two different buffer-to-buffer flow control mechanisms; one
for the low-priority traffic and one for the high-priority traffic. See 4.3.8. The Fibre
Channel standards defined one flow control token, namely the R RDY Primitive Signal, for
Class 2 and Class 3 traffic and the standards defined different flow control tokens, the
VC_RDY, for the guaranteed Class 4 traffic. The INCITS Fibre Channel Committee has since
removed Class 4 fffom the most current versions of their standards but |they retained the

use of VC_RDY for
proprietary flow (¢
that work by usin
between the entry
R_RDY for flow con
this standard will
that does not sup
the R RDY, would
traffic flows f£fro
guarantees that 1d

Setting Bit 17 of
setting. The prid
significant byte

The least signifi
preemption contro
field. Setting thsd
setting the 8-bit

4.4 Requirement Delq

4.5 Fibre Channel Le

The physical layer of A
paragraph. The interfad

FC-PI 100-SE-EL-S
defined in Fibre

d
=

ISL links between switches and the use of a vendoex

j VC RDY for flow control on ISL links between¢the sy
and exit switches and the end devices for the &igh-pr
trol of the low-priority traffic. Any switchy designed

have both flow control mechanisms. Howevet) if a leg
port the two-level flow control then onlythe lower 14
be supported and all traffic competes~for the same b
m source to destination. In other.woerds, it works
w-priority traffic will not block the“progress of high

the F CTL field indicates that, thie Frame is being seq
rity used is set in the CS GTL field. The CS _CTL f
bits 31 thru 24)
cant bit (bit 24) of the C§ CTL field is reserved £og
L. The priority field ig)described in bits 25 thru
8-bit CS CTL field to.00h allocates the Frame to the
CS_CTL field to 02h alliocates the Frame to the high-pr

ted
el 0 Physical Interface and Media

5653 shall egmply with Fibre Channel Physical Interface [FC-PI 100-SE-E
es defined inMIL-STD-1760 and Fibre Channel [FC-PI] are merged as illy

provides a 1.0625 Gbaud channel on 75Q coaxial media.
Channel Physical Implementation along with others. AS

ontrol from end devices to the entry and exit switches|

pecific or wvendor

We capitalize on
itches as well as
lority traffic and
to be compliant to
hcy switch is used
tvel flow control,
uffer pool as the
but there are no
rpriority traffic.

it with a priority
ield is the most

of the second word of the Fibre Chamnel Frame Header.

r Class 1 circuit
31 of the CS _CTL
low priority path,
iority path.

L-S] as amended in this
strated in Figure 4.

This media type is
5653 has selected

this one as most

swited to the aircraft store application. An increas

ed transmit power

gives an enhanced signal loss budget compared to that provided in Fibre Channel
The values in Table 8 and Table 9 were derived based on a Ity of 2Vpk-pk to 3Vpk-pk,
The signal budget has been allocated in two parts:
umbilical and or buffer,
The allocation has taken the different
The basis for the budget was 95% of the
Note for carriage stores that the signal is

normal I'gry charact

part is the parent system
second part of the signal budget to the stores.
distances likely to be encountered into account.
length in the platform and 5%

re-generated.

eristics.
(platform or carriage store),

in the store.

(FC-PI) .
with
the first
and the

AS5653 does not control the signal levels at I'ty and Trx The signal levels at these points
are part of the detailed implementation design.
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Notes. 'ty and Mgy Fibre
Channel specification points
shown to show relationship
of UFC & DFC specification
to Fibre Channel.

1760 Interface

ASI

ASI

Cssi

cssl

DFC Specification

/ Point (see 5.5.2)
M1 Umbilical .
% i\ /7 Rx
Down Fibre | TRANSMIT ——1] 75Q Coax || 75Q Coax -H{) 750 Coax RECEIVE
Channel Linkl NETWORK |—— L INETWORK
¥rRx I—Tx
” faY-1'4 laY-1"4 faY-1"4 \—L -
Up 1T RECENVE B0 o | TBO.COaK 1 0 Coa FRANSMIT
Channel L{nk| NETWORK —— L] L JNETWORK
Umbilical
UFC Specification
Point (see|5.5.1)

FIGURE 4 - LOCATION OF INTERFAKES

4.5.1 UFC Signal Characteristics
The UFC signal characferistics are defined at the interface illustratédin Figure 4. The UFC tran
signal with the charactefistics detailed in Table 8 and Figure 5. .The UFC receiver shall accept a
the characteristics detailed in Table 8 and Figure 5 with a bit erfor rate of less than 107",

Potential links wHere this applies are desdribed in the note in 3.1

TABLE 8 - URRIBRE CHANNEL LINK SIGNAL

Units UFC

Jitter Output Deterministic Ul (p-p) 0.14

Total Ul (p-p) 0.28

Eye Mask" B* mV 1420

A mV 923

X1 ps 134

X2 ps 312
Maximunq Traasmitter off voltage (Tx off) * mV (p-p) 70
Eye Mask normalised amplitudes Y1 none 0.2
Y2 none 0.1

Rise Fall Time 20%-80% ° Max ps 385
Min ps 100

eye mask from FC-PI shall be used.
’The B amplitude specification identifies the maximum signal peak (including overshoo
be delivered into a resistive load matching those shown in [FC-PI] Figure 41, “Test load

4

or is unpowered. Measurement conditions are specified in [FC-PI] annex E.5.

of at least 1.8 times the baud rate. See [FC-PI] A.1.2.2.

" Drivers must meet both the absolute and normalized amplitude requirements. The transmitted

ts) that can
s”.

*The minimum allowed p-p eye amplitude opening that shall be delivered into a resistive load
matching those shown in [FC-PI] Figure 41, “Test loads”, is twice the “A” amplitude shown above.
The “transmitter off voltage” is the maximum voltage measured at point T (across a resistive load
matching those shown in [FC-PI] Figure 41, “Test loads”) when the transmitter is logically turned off

® Rise/fall time measurements to be made using an oscilloscope with a bandwidth including probes

smitter shall generate a
nd decode a signal with
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Time Time

452

The DFC signal characleristics are defined at the interface illustrated in Figute)4. The DFC tran
ristics detailed in Table 9 and Figure 6. The DFC receiver shall accept a

signal with the characte
ed in Table 9 and Figure 6 with a bit error rate of less than 107",

the characteristics detai

DFC Signal Chg

racteristics

FIGURE 5 - UFC SIGNAL CHARACTERISTICS

TABLE 9 - DFC SIGNAL CHARACTERISTICS

smitter shall generate a
nd decode a signal with

Units DFC

Jitter|Output Deterministic Ul(p-p) 0.34
Total Ul(p-p) 0.53

Eyel Mask Y1 mV 217
| Y2 mV 1000
X1 ps 248

X2 ps 471
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Time

FIGURE 6 - DRQZYE MASK.
Deleted This requirement was incorporated :dinto MIL-STD-1760E.
5. NOTES
5.1 A change bar () [located in the left margin is for the convenience of the user in locating areas where technical
revisions, not ediforial changes, haveg been made to the previous issue of this document. An (R) symbol to the left

of the document tjtle indicates a camplete revision of the document, including technical revisions. Change bars and
(R) are not used in original publications, nor in documents that contain editorial changes only.

PREPARHD BY.SAE COMMITTEE AS-1A, NETWORK AND REQUIREMENTS TASK GROUP
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APPENDIX A - FC-AE-1553 PROFILE

This appendix holds the errata collected on the INCITS Technical Report for Information Technology Fibre Channel -

Avionics Environment -

Upper Layer Protocol (FC-AE-1553); INCITS TR-42-2007.

APPENDIX A FC-AE-1553 ERRATA

This appendix consists of errata collected on the INCITS Technical Report for Information Technology Fibre Channel —

Avionics Environment —

Upper Layer Protocol (FC-AE-1553); INCITS TR-42-2007.

A.1.0 Mapping MIL-STD-1553 Data Words into Fibre Channel Payloads

MIL-STD-1760E has repurposed the High Bandwidth 2 and High Bandwidth 4 signals defined in
earlier versions of the specification for use as a high-speed Fibre Channel digital

interface.
Fibre Channel int

rface and AS5653 in turn provides a tailoring of ISO/

MIL-STD-1760E cites SAE AS5653 as the source of detailed requirements for this

EC FC-AE-1553 for

use 1in avionics
Fibre Channel-rel
AS5653.

FC-AE-1553 specifi
payloads. FC-AE-1
mapped into a Fib
MIL-STD-1553 Data
STD-1760E, AS5653
1553 is based on M
should be transmi
4.3.2. However, M]
message and neith
data words are m
oversight presentsg
used in the same

d
s

The mapping descr
1553. It is also
when implementing

bystems. Individual avionics and weapon systems typid
bted requirements indirectly to FC-AE-1553 thr

e

es how MIL-STD-1553 messages are transmitteq{fﬁthin F
553 completely defines how MIL-STD-1553  Command and
re Channel Frame payload, but it does gd%

Words. In fact, nowhere in the requirgégﬂ
and FC-AE-1553 is this mapping of W
IL-STD-1553B it can reasonably be %ég%k
tted most significant bit first as
L-STD-1553B says nothing about
by it nor any other document
hpped into the 32-bit words
some risk to projects whex§g%
@)
Ne

red that within
transmission order

a Fibre Channel fran
ig-endian and little-end
ystem.

| bed below is both @pntuitive and consistent with the
fonsistent with e mapping that some organizations han
ASS653/FC—AE—1§\ >

vdefine a si
ts documentat
ords addressq
specified in MIL-

%ates explicitly how 14

cally trace their
MIL-STD-1760E and

lbre Channel frame
Status Words are
milar mapping for
tion chain of MIL-
bd. Because FC-AE-
a data word, bits
STD-1553B Section
of words within a
b-bit MIL-STD-1553
e payload. This
ian processors are

intent of MIL-STD-

re already adopted

- Fibre Channel Frame >
< Payload ™
Comman
or Status| Payload Word 1 Payload Word 2 e Payload Word N|
Sequence Header
31 16 15 0 31. 1615 0 31. 1615 0
0 ... 150 ... 150 ... 150 ... 15 0 ... 150 ... 15
Message: DATA DATA DATA DATA s DATA DATA
ge: WORD 1 WORD2 [ WORD 3 | WORD 4 WORD 2N-1| WORD 2N

FIGURE A1 - MESSAGE DATA WORD MAPPING
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Assumptions and Conventions

In 32-bit Fibre Channel words, bit 31 is the MSB and bit 0 is the LSB.

this discussion to distinguish them from 32-bit Fibre Channel payload words.

Bit Mapping Rules

In 16-bit MIL-STD-1553 data words, bit 0 is the most significant bit (MSB) and bit 15 is the least significant bit (LSB).

The 16-bit data words contained in MIL-STD-1553 messages are referred to as 1553 data words in the remainder of

One byte contains 8 bits. A 1553 data word contains 2 bytes and a Fibre Channel payload word contains 4 bytes.

1553 data words in
MIL-STD-1553b.

1553 data words wi
sequence header w

Two 1553 data worg

Each 1553 data wo
data word’'s MSB
descending order of

If a message is com
the two most signifi
Fibre Channel paylg
The mapping is illustratg
A.2.0 Correctionto O
Change the first two par
FROM:

This mode code comma3

1d

ccupies the MSB of the first of the twoypayload bytes with less significant bits following in

each message will be transmitted in increasing order based on the wor

| be transmitted in the Fibre Channel frame payload immediatetly following
th which they are associated.

s will be transmitted in each Fibre Channel payload‘word.

will be transmitted in two consecutive bytes of'a Fibre Channel payload
value such that the LSB of the 1553 data\word occupies the LSB of the s¢
cant bytes in a Fibre Channel paylead word. The two least significant by
ad word are fill-bytes.

d in Figure A1.

peration of Transmit bast Command Mode Command

agraphs of FG-AE-1553 [4.4.4.2.13, Transmit Last Command Sequence,

nd shdll cause the NT to transmit its Status Sequence comprised of the 1

d numbers assigned by

the command or status

word such that the 1553

econd payload byte.

prised of an odd number of 1553 data words, the last 1553 data word in the message will occupy

tes in the partially used

as follows:

ormal Status Sequence

(see Table 9) concaten

pted with words 0 through 11 (see Table 7) of the most recently receivd

d Command Sequence

other than a Transmit Status Sequence or Transmit Last Command Sequence mode command. This mode command
shall not alter the state of the NT’s Status Sequence.

In the case of a Transmit last Command Sequence mode code Exchange that is bridged through an FC-AE-1553 NT to a
MIL-STD-1553 BC, the “last Command Sequence” transmitted back to the NC shall be for the last Exchange except for a
Transmit status or Transmit last Command Sequence mode code Exchange that was relayed through the bridge to the
addressed MIL-STD-1553 RT.

TO:

This mode code command shall cause the NT to transmit its Status Sequence comprised of the Status Sequence (see
Table 9) concatenated with words 0 through 11 (see Table 7) of the most recently received Command Sequence other
than a Transmit Last Command Sequence mode command. This mode command shall not alter the state of the NT’s

Status Sequence.
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In the case of a Transmit last Command Sequence mode code Exchange that is bridged through an FC-AE-1553 NT to a
MIL-STD-1553 BC, the “last Command Sequence” transmitted back to the NC shall be for the last Exchange except for a
Transmit last Command Sequence mode code Exchange that was relayed through the bridge to the addressed MIL-STD-
1553 RT.

A.3.0 Editorial Correction for C-S/D_TX _TOV Timer

Change title of 14.4.4.4.6 from “C-S/D_RX _TOV” to “C-S/D_TX _TOV".

A.4.0 Add Support for SCR and RSCN Extended Link Services

Page 79, add SCR and RSCN as “I” (Invocable) Extended Link Services to Table B.2.

A5.0 Corrections to TrabteofCorrect-atuesfot FC_CTL HetdBits
The following correctiong are to Table 10, “Correct Values for F_CTL Field Bits”.
A.5.1 Correction for NC Command Sequence Followed by a Data Sequence

Change the entry in the|third row for the Sequence Initiative Transferred bit (for. ansNC Command Sequence Followed by
a Data Sequence) as follows:

FROM:

1 (if Suppress Status = 10’b)
0 (if Suppress Status = 11’b)

TO:
0
A.5.2 Correction for ah NC Command Sequence Followed by a Data Sequence

On page 59, under “Type(s) of Sequence”, ehange the entry in the fourth row as follows:
FROM:

- Last Frame of Data Sgquence transmitted by originating NC for NC-to-NC or NC-to-multiple NTs|transfer Exchanges.
- Last Frame of Data Sequencestransmitted by transmitting NT for NT-to-NT or NT-to-NTs transfer Exchanges.

TO:

- Last Frame of last Data Sequence transmitted for NC-to-NT or NC-to-multiple NTs transfer Exchanges.
- Last Frame of last Data Sequence transmitted by transmitting NT for NT-to-NT or NT-to-NTs transfer Exchanges.

A.5.3 Addition for Last Frame of Data Sequence Other Than the Last Data Sequence
Add an additional row to Table 10, as follows:

Under “Type(s) of Sequence”:

- Last Frame of Data Sequence other than the last Data Sequence transmitted for NC-to-NT or NC-to-multiple NTs
transfer Exchanges.

- Last Frame of Data Sequence other than the last Data Sequence transmitted by transmitting NT for NT-to-NT or NT-to-
NTs transfer Exchanges.
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