
����������	
����������	
�� ���

�
	�	������������������������������������	��


���34&$35

���
��
�
��	���	�
�

������������������
����������  �����!�"#���������#��$�#�#�#  ��%�

&�'��(��
���)��������������������������*��+

��* ������,�����*��
�
��	���	�
�-�	
�

�"������! ���� �!�8

������������������� ��� ���"������,������
������$77#2������9�����9������"��������:
��!, ���+��� ����	�$;;5#�75�$#<65$3


�!=� �� ���"�� �,��8

������������"������,����������� ��� ���"�������9����������=�����9��>�=�
�
������$77#2:
'��� �����!,� ����	�$;;5#�75�$#<65$3

���

1����������!�$5;��� ���

Full document details: DIN EN 16603-50-13:2014-12

http://www.avadocuments.com/doc/din-en-16603-50-13-2014-12
http://www.avadocuments.com/doc/din-en-16603-50-13-2014-12


DIN EN 16603-50-13:2014-12 

2 

Nationales Vorwort 

Dieses Dokument (EN 16603-50-13:2014) wurde vom Technischen Komitee CEN/CLC/TC 5 „Raumfahrt“ 
erarbeitet, dessen Sekretariat vom DIN (Deutschland) gehalten wird. 

Das zuständige deutsche Normungsgremium ist der Arbeitsausschuss NA 131-10-01 AA „Interoperabilität von 
Informations-, Kommunikations- und Navigationssystemen“ im DIN-Normenausschuss Luft- und Raumfahrt (NL). 

Dieses Dokument (EN 16603-50-13:2014) basiert auf ECSS-E-ST-50-13C. 

Dieses Dokument enthält unter Berücksichtigung des DIN-Präsidialbeschlusses 1/2004 nur die englische 
Originalfassung von EN 16603-50-13:2014. 

Dieses Dokument wurde speziell zur Behandlung von Raumfahrtsystemen erarbeitet und hat daher Vorrang 
vor jeglicher Europäischer Norm, da es denselben Anwendungsbereich hat, jedoch über einen größeren 
Geltungsbereich (z. B. Luft- und Raumfahrt) verfügt. 
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Nationaler Anhang NA 
(informativ) 

 
Begriffe und Abkürzungen 

3 Begriffe und Abkürzungen 

3.1 Begriffe aus anderen Normen 

Für die Anwendung dieses Dokuments gelten die Begriffe nach ECSS-S-ST-00-01. 

3.2 Begriffe zur vorliegenden Norm 

3.2.1 
Meldung 1553 
Austausch der Datenverbindungsschicht, wie in MIL-STD-1553B festgelegt 

3.2.2 
Kommunikationsgerät 
Ausrüstung oder Bestandteil, die/das mit einem MIL-STD-1553B-Bus verbunden ist und Kommunikations-
funktionen als Bus-Steuerung, rechnerfernes Endgerät oder Bus-Monitor bereitstellt 

ANMERKUNG Kommunikationsgeräte sind Bausteine der 1553-Bezugsarchitektur, die unter 4.3.1 beschrieben ist. 

3.2.3 
Kommunikationsrahmen 
CF (en: communication frame) 
Zeitabschnitt, der durch zwei, auf den Kommunikationsrahmen bezogene Synchronisierungsmeldungen 
begrenzt wird 

ANMERKUNG Die CF-Verwendung ist unter 4.4.2.2 und 4.5.3 (informativ) beschrieben und in 8.3 Kommunikations-
synchronisierungsdienst (normativ) spezifiziert. 

3.2.4 
Datenbussystem 
Busnetzwerk und Kommunikationsgeräte, die ein autonomes Ganzes bilden, durch das ein Informations-
austausch ausgeführt werden kann 

3.2.5 
Meldung 
siehe Meldung 1553, 3.2.1 

3.2.6 
Zeitsynchronisierungszyklus 
durch zwei Zeitsynchronisierungsmeldungen begrenzter Zeitabschnitt 

ANMERKUNG Die Verwendung der Zeitsynchronisierungsmeldung ist unter 4.5.2 (informativ) beschrieben und durch 

8.2.2. Zeitsynchronisierung festgelegt. 
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3.3 Abkürzungen 

Die folgenden Abkürzungen wurden im Rahmen dieser Norm festgelegt und verwendet: 

Abkürzung Bedeutung 

ADC Datenerfassungszähler (en: acquisition data counter) 

AOCS Lage- und Bahnregelungssystem (en: attitude and orbit control system) 

API Schnittstelle zur Anwendungsprogrammierung (en: application programming interface) 

ATC Bestätigung des Erfassungstransfers (en: acquisition transfer confirmation) 

ATR Erfassungstransferauftrag (en: acquisition transfer request) 

BC Bus-Steuerung (en: bus controller) 

BM Bus-Monitor (en: bus monitor) 

CCSDS 
Beratender Ausschuss für Raumfahrtdaten-Systeme (en: Consultative Committee for Space 
Data Systems) 

CF Kommunikationsrahmen (en: communication frame) 

CUC ungeteiltes CCSDS-Zeitformat (en: CCSDS unsegmented time code) 

CW Befehlswort (en: command word) 

DDC Verteilungsdatenzähler (en: distribution data counter) 

DHS Datenverarbeitungssystem (en: data handling system) 

DLL Datenverbindungsschicht (en: data link layer) 

DTD Verteilungstransfer-Deskriptor (en: distribution transfer descriptor) 

DW Datenwort (en: data word) 

ECSS 
Europäische Kooperation für Raumfahrtnormung (en: European Cooperation for Space 
Standardization) 

FDIR 
Ausfallerkennung, Isolierung und Wiederherstellung (en: failure detection, isolation and 
recovery) 

GND Erde (en: ground) 

GNSS Satellitensystem zur globalen Navigation (en: global navigation satellite system) 

H/W Hardware (en: hardware) 

ID Identifizierung (en: identification) 

I/F Schnittstelle (en: interface) 

I/O Eingabe/Ausgabe, Eingang/Ausgang (en: input/output) 

ISO Internationale Organisation für Normung (en: international organization for standardization) 

LSB niedrigstwertiges Bit (en: least significant bit) 

MSB höchstwertiges Bit (en: most significant bit) 

N nominell (en: nominal) 

N/A nicht anwendbar (en: not applicable) 

NC nicht verbunden (en: not connected) 

OBC Bordcomputer (en: on board computer) 

OBT Bordzeit (en: on board time) 

PDU Protokolldateneinheit (en: protocol data unit) 
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PUS Standard für die Verwendung von Datenpaketen (en: packet utilization standard) 

R redundant 

RD Bezugsdokument (en: reference document) 

RT rechnerfernes Endgerät (en: remote terminal) 

SA Unteradresse (en: sub-address) 

SDBP Datenbusprotokoll eines Raumfahrzeugs (en: spacecraft data bus protocol) 

SOIS 
bordeigene Schnittstellendienste des Raumfahrzeugs (des CCSDS) (en: spacecraft onboard 
interface services (from CCSDS)) 

SYNCH 
Synchronisierungssignal für das Datenbussystem (en: data bus system synchronization 
signal) 

T Datenbusabschluss (en: data bus termination) 

TBC zu bestätigen (en: to be confirmed) 

TBD festzulegen (en: to be defined) 

TBW zu schreiben (en: to be written) 

TC Fernsteuerung (en: telecommand) 

TM Telemetrie (en: telemetry) 

TM/TC Telemetrie/Fernsteuerung (en: telemetry/ telecommand) 

TSC Zyklus der zeitlichen Synchronisierung (en: time synchronization cycle) 

UML vereinheitlichte Modellierungssprache (en: unified modelling language) 
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3.4 Konventionen 

3.4.1 Konvention zur Bit-Nummerierung 

Das höchstwertige Bit eines n-bit-Feldes ist: 

  das mit 0 (Null) nummerierte Bit; 

  das erste übertragene Bit, und 

  das am weitesten links stehende Bit eines Formatdiagramms. 

Das niedrigstwertige Bit eines n-bit-Feldes ist: 

  das mit n–1 nummerierte Bit; 

  das letzte übertragene Bit, und 

  das am weitesten rechts stehende Bit eines Formatdiagramms. 

Diese Konvention wird in Bild 3-1 dargestellt. 

 

Bild 3-1 — Konvention zur Bit-Nummerierung 

3.4.2 Konvention zur Unteradresse 

SA nT steht für Unteradresse #n, Transmit, wohingegen SA nR für Unteradresse #n, Receive, steht. 
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1 
Scope 

  

  

  

  

  

  

DIN EN 16603-50-13:2014-12 

Full document details: DIN EN 16603-50-13:2014-12

http://www.avadocuments.com/doc/din-en-16603-50-13-2014-12
http://www.avadocuments.com/doc/din-en-16603-50-13-2014-12


EN 16603-50-13:2014 (E) 

9 

  

    DIN EN 16603-50-13:2014-12 

Full document details: DIN EN 16603-50-13:2014-12

http://www.avadocuments.com/doc/din-en-16603-50-13-2014-12
http://www.avadocuments.com/doc/din-en-16603-50-13-2014-12


EN 16603-50-13:2014 (E)

10 

2 
Normative references 

t�

st

t�

st

 

  DIN EN 16603-50-13:2014-12 

Full document details: DIN EN 16603-50-13:2014-12

http://www.avadocuments.com/doc/din-en-16603-50-13-2014-12
http://www.avadocuments.com/doc/din-en-16603-50-13-2014-12


EN 16603-50-13:2014 (E) 

11 

3 
Terms, definitions and abbreviated terms 

3.1 Terms from other standards 

3.2 Terms and definitions to the present standard 

3.2.1 1553 message 

3.2.2 communication device 

 

3.2.3 communication frame (CF) 

 

3.2.4 data bus system 

3.2.5 message 

3.2.6 time synchronization cycle (TSC) 
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3.3 Abbreviated terms 

Abbreviation Meaning 

ADC 

AOCS 

API 

ATC 

ATR 

BC 

BM 

CCSDS 

CF 

CUC 

CW 

DDC 

DHS 

DLL 

DTD 

DW 

ECSS 

FDIR 

GND 

GNSS 

H/W 

ID 

I/F 

I/O 

ISO 

LSB 

MSB 

N 

N/A 

NC 

OBC 

OBT 

PDU 

PUS 

DIN EN 16603-50-13:2014-12 

Full document details: DIN EN 16603-50-13:2014-12

http://www.avadocuments.com/doc/din-en-16603-50-13-2014-12
http://www.avadocuments.com/doc/din-en-16603-50-13-2014-12


EN 16603-50-13:2014 (E) 

13 

R redundant 

RD reference document 

RT remote terminal 

SA sub-address 

SDBP spacecraft data bus protocol 

SOIS spacecraft onboard interface services (from CCSDS) 

SYNCH data bus system synchronization signal 

T data bus termination 

TBC to be confirmed 

TBD to be defined 

TBW to be written 

TC telecommand 

TM telemetry 

TM/TC telemetry/ telecommand 

TSC time synchronization cycle 

UML unified modelling language 

3.4 Conventions 

3.4.1 Bit numbering convention 

The most significant bit of an n-bit field is: 

  numbered bit 0 (zero), 

  the first bit transmitted, and 

  the leftmost bit on a format diagram. 

The least significant bit of an n-bit field is: 

  numbered bit n-1, 

  the last bit transmitted, and 

  the rightmost bit on a format diagram. 

This convention is illustrated in Figure 3-1. 

Bit 0 (MSB) Bit n-1 (LSB)

First Bit Transmitted

n-bit Data Field

 

Figure 3-1: Bit numbering convention 

3.4.2 Sub-address convention 

SA nT stands for Sub-address #n, Transmit, while SA nR stands for Sub-

address #n, Receive. 
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4 
Overview 

4.1 Context 

The MIL-STD-1553B notice 2 standard is used for many spacecraft onboard 

data links including commercial and scientific satellites, space exploration 

vehicles, launchers and in-orbit manned flight applications. Physical and data 

link layers requirements provided by the MIL-STD-1553B allow defining and 

implementing coherent on-board data bus system capable of exchanging small 

data messages up to 512 bits. However, no requirement exists within this 

standard to handle larger data structures or more complex control of data flows 

in order to support higher level communication and synchronization services.  

Analysis of the implemented on-board data bus systems and communication 

devices used onboard of spacecraft shows that basic communication and 

synchronization services, as well as support to the terminal management 

function can be defined in a common way. At the same time sufficient flexibility 

remains for tailoring these services to the application specific performance 

requirements. In this context, the definition of a common communication and 

synchronization services framework allows for a better capability to reuse 

communication devices on several future missions as well as providing a 

common reference for data bus system development and verification. 

4.2 Approach 

The approach of the ECSS working group for defining this standard aims at 

identification of layers, services and functions of the typical communication 

devices with 1553 I/F from the experience gained in various space projects 

including science, telecommunications, space exploration and space 

transportation provided by the working group participants. In particular this 

approach aims at: 

  Identifying Reference Architectures (Layers, Services, Functions and 

Elements of protocol) of typical communication devices with MIL-STD-

1553 I/F; 

  Characterizing Services, Functions and Elements of Protocol of each 

Layer within identified Reference Architectures, using concrete project 

specifications; 

  Selecting candidate items within each Layer for standardization, 

proposing solutions and identifying requirements for RT and BC type 

MIL-STD-1553 communication devices. 
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  Define normative requirements rather than recommendations. 

NOTE  As a lesson learned from many project experiences, 

this aims at making sure that deviations on a given 

mission are driven by mission requirements and 

are tracked at specification time rather than being 

discovered at integration time which results in 

delays and generally induce large costs impacts. 

  Enabling the development of spacecraft onboard communication services 

compatible with the CCSDS/SOIS requirements. 

As far as possible, the defined communication requirements are extracted from 

the experience on existing spacecraft specifications. 

4.3 Reference architecture 

4.3.1 Communication devices architecture 

There are three types of communication devices in MIL-STD-1553B data bus 

systems: Bus Controllers (BC), Remote Terminals (RT) and Bus Monitors (BM). 

BM devices are not subject for any additional requirements within this standard 

but their usage for integration and test is recommended.

The Figure 4-1 depicts the reference architecture of typical BC and RT type 

communication devices with 1553 I/F. Only OSI protocol stack related elements 

of the communication devices are shown in this view.  

This can entail units with an existing 1553 I/F design (legacy units), as well as 

enhanced 1553 communication devices. These units can involve usage of 

different services, which can be supported by specific driver software. 

The communication devices exchange their data through a time-multiplexed 

wire-harness medium, which topology is further detailed in clause 4.3.4.  

4.3.2 Mapping on CCSDS/SOIS sub-network layer 

This Standard provides the definition of a set of services that can be mapped on 

the Sub-network layer of the CCSDS/Spacecraft Onboard Interface Services 

communication stack as described in Figure 4-2. 

The services, as defined in this standard, are directly compatible to the Packet 

Service, Memory Access Service, Time Distribution Service, Device Discovery 

Service and Test Service of the SOIS reference model. For some of these 

services, additional SOIS-specific control information can be needed. The 

definition of this control information, as well as the capabilities and 

requirements of the Data Link Convergence Functions, is outside the scope of 

this standard. 
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Figure 4-1: Architecture of typical communication devices with MIL-STD-1553B I/F 

 

 

Figure 4-2: CCSDS/SOIS communication stack architecture 
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4.3.3 Service model 

This clause describes a general model which is used for the definition of 

services in this standard. Figure 4-3 depicts this general service model. 

 

Management 

entity 

 

Capability 

Service 
User 

 

Underlying Layer 

 

Service Interface 

Expected Service 

Service Management 
Interface 

 

Figure 4-3: Service model 

The services defined in this standard describe communication capabilities of 

service-provider which is provided to service-user at the boundary between 

service-provider and service-user.. This capability in its turn relies on certain 

services expected to be provided by the underlying layer. The interactions 

between the service-user and service provider constitute “abstract interface” at 

the service boundary. This abstract interface is defined in terms of service 

primitives which the service-user and the service-provider are allowed to 

exchange, together with sequencing rules which apply to these exchanges. The 

UML sequence diagram convention is used throughout this standard to 

illustrate how sequences of interactions are related in time. The OSI convention 

and terminology is used to represent service-primitives on those UML sequence 

diagrams. Services are configured and managed by a service management 

entity. Service primitives are described through their name (e.g. SendData, 

ReadStatus), type (e.g. Submit, Deliver or Requestor.Submit, Acceptor.Deliver) 

and list of parameters (e.g. GroupID, DataLength) 

Service primitive is represented by an arrow. 

  Arrows located at the left of the vertical line indicate requestor primitives 

  Arrows located at the right of the vertical line indicate acceptor 

primitives 

  Arrows directed towards the vertical line indicate submit primitives 

  Arrows directed out of the vertical line indicate deliver primitives 

Primitives are an abstract, atomic representation of an interaction between 

service-user and service-provider which are defined in clause 7 of this standard. 

The primitives and their parameters indicate what information flows between 

the service-user and the service-provider at their interface. This is not to be 

confused with an API which is associated with a specific implementation. 
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There are three types of parameters associated with each definition of a service 

primitive – Input, Output, and Managed. The CCSDS Draft Recommendation 

for the encapsulation service [CCSDS-133.1-R-1, Red Book, April 2002], 

provides the following definition for managed parameters: “In order to 

conserve bandwidth on the space link, some parameters associated with a 

Service are handled by management, rather than by inline communications 

protocol. The managed parameters are those which tend to be static for long 

periods of time, and whose change generally signifies a major reconfiguration 

of the service-provider associated with a particular mission. Through the use of 

a management system, management conveys the required information to the 

service-provider. The managed parameters are defined in an abstract sense, and 

are not intended to imply any particular implementation of a management 

system”. They allow configuring services according to specific application 

needs or options relevant to implementation. They are not defined within this 

standard but examples are provided in this informative clause. 

4.3.4 1553 bus topology 

This clause presents the bus topology used in the reference architecture (see 

Figure 4-4). 
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Figure 4-4: 1553 Bus topology 

As defined in MIL-STD-1553B, the 1553 network connects the Bus Controller 

(master of the bus) with up to 31 Remote Terminals (bus slaves). 

Bus management is strictly based on master-slave relationship between Bus 

Controller and the Remote Terminals. 

The MIL-STD-1553B bus medium is composed of a nominal (Channel A) and a 

redundant (Channel B) physical interconnection. 
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Messages can be sent either on channel A or on channel B by the BC, and the RT 

replies always on the same channel. Here and in the other clauses, unless 

differently stated, the term 1553 bus includes nominal and redundant channels. 

The management of the redundancy of channels and communication devices in 

a data bus system is out of the scope of this standard. However elements of this 

standard to be used by the user application to perform Failure Detection, 

Isolation, and Recovery (FDIR) tasks are identified within this Overview clause 

and highlighted in the clause 7. 

In Figure 4-5, some examples of commonly used redundancy schemes are 

presented; alternate bus topologies to handle application specific fault tolerance 

or layout requirements are considered compliant to this standard as long as 

they are compliant to MIL-STD-1553B. 
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Figure 4-5: Examples of 1553 bus redundancy scheme 

4.4 1553 bus scheduling aspects 

4.4.1 Bus profiling and scheduling 

A MIL-STD-1553B Bus is a resource shared between different users (BC and 

several RT) having different data routing, timing, etc. needs and constraints. 

Due to the limitations of the medium, it is mandatory to use the data bus in 

compliance with real-time systems requirements. 

In particular, for spacecraft control, the data bus usage needs to be deterministic 

at any time. Because of that an important aspect in the management of the MIL-

STD-1553B bus is the optimization of bandwidth allocation to the users in 

order to satisfy this overall system need. This operation, known as bus 

profiling, is often performed during the definition of the spacecraft-level system 

specifications and foresees the allocation of dedicated bandwidth for each 

activity on the data bus. 

The user communication needs differ depending on the type of applications: 

some users require processing cycles including sequences of acquisition, 
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processing and commanding, while others require only sporadic command 

distribution for instance. This has resulted in various definitions for bus 

profiling terminologies such as , , , and so 

on. The following proposed model preserves these user concepts with a 

common definition of the basic communication elements which are the Time 

Synchronization Cycle and the Communication Frame. 

The bandwidth allocation is commonly organised as Time Synchronization 

Cycles split into Communication Frames. The frames are synchronous with the 

on-board time and/or the bus controller software cycles. As result of this, one or 

more alternative bus profiles (depending on different operational 

modes/phases) are created and can be applied on the actual system taking 

advantage of the autonomous or semi-autonomous features commonly 

supported by the Bus Controller devices. 

Profiles can be specified only if users’ needs and constraints are represented by 

homogeneous and comparable attributes. It is possible to describe, build 

models and verify these needs in terms of requirements as early as possible in 

the spacecraft system design phase. These requirements put together describe a 

feasible system and present no inconsistency before the implementation at 

equipment level starts. As a result, the data bus system can be qualified through 

verification activities at individual communication devices, resulting in a 

working communication at the data bus system level.  
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Figure 4-6: Process of Bus Profiling 
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In Figure 4-6, the bus profiling process is presented within the general process 

involving the spacecraft system specification definition and the system 

validation & verification. The term equipment is used to identify 

communication devices BC and RTs (including commercial-off-the-shelf and 

legacy products, where the specifications are taken “as is”).  

4.4.2 Bandwidth pre-allocation 

4.4.2.1 Service access type 

Associated with each instance of data transfer are certain latencies, which are 

consequences of multiplexing data transmissions on a single data bus. 

Depending on the desired latency and frequency requested it is foreseen to 

implement the service instances in two ways: 

  Access via pre-allocated bandwidth with populated content 

Typically, services requiring low latency or “high” frequency (for 

example AOCS command and data acquisition, critical command 

distribution, cyclic housekeeping data acquisition) have the bandwidth 

pre-allocated using the populated content option: the time position of 

each 1553 messages in the timeline of the Communication Frame is 

always reserved to a given service with given attributes (e.g. RT address, 

maximum data size). In this case latency is defined a priori by the 

scheduling scheme itself (see example on Figure 4-7). 

  Access via pre-allocated bandwidth with unpopulated content 

Sporadic/asynchronous or less critical service instances in terms of 

latency can “share” the pre-allocated but unpopulated remaining 

bandwidth (for example routing of sporadic telecommands from ground 

to an onboard application in an RT) unpopulated: access to the bus is 

performed in one of the pre-allocated time intervals where no specific 

1553 message is scheduled for being transferred (unpopulated content). 

In this case only worst case execution latency is defined by the 

scheduling scheme; actual bus access latency is defined at run-time. 

As shown in Figure 4-8, depending on the previous asynchronous 

requests, the “service Y request” can be executed in the first or the second 

unpopulated position (in grey) of Communication Frame #N. The user 

has knowledge a priory of the upper limit latency (worst case, request 

served in the second position), but the actual latency can only be 

measured at run-time depending on when the request is actually 

scheduled. 
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Figure 4-7: Example of synchronous access (pre-allocated, populated) 
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Figure 4-8: Examples of asynchronous access (pre-allocated, unpopulated) 

4.4.2.2 Service latencies 

In the cases described in 4.4.2.1 the requested latency is based on a priori 

knowledge by the user of the service(s) made available to it by the Data Link 

Layer. Thus a user not only has knowledge of the parties with which it can 

communicate, but also has explicit knowledge of the characteristics of the 

service it can expect to be provided with each invocation of the service. 

Latency can be classified as follows: 
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  Service Execution Latency: the time between the issuing of the service 

request and the start of the actual data transfer on the bus; 

  Delivery Time Latency: the time between the start of the data transfer on 

the bus and the time when the user is notified with the result of the 

service request (e.g. data available, error results); 

  Service Latency: the time between the issuing of the service request and 

the time when the user is notified with the result of the request. 

According to the needs of the system designer, different Communication 

Frames can be adopted during different phases of the execution of the bus data 

transfers: the only strong requirement is to have the Communication Frame 

established at runtime, including all data to be transferred, before its execution 

is scheduled on the bus. 

4.4.3 Implementation of the bus profile 

Bus profiling benefits from autonomous functionality offered by modern Bus 

Controller communication devices. Typically, BC devices allows to be 

programmed setting up a list of messages to be scheduled in sequence or 

according to a given time delay (optional) known as “send-list” or “message-

sequence” (see Figure 4-9). 

1553 BC 
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Descriptor # 1

1553 BC 
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Descriptor # 2

…

1553 BC 

Message

Descriptor # N

……

1553 BC 

Message

Descriptor # 1

1553 BC 

Message

Descriptor # 2

…

1553 BC 

Message

Descriptor # N
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Figure 4-9: Typical implementation of 1553 messages sequence on BC 

The host computer housing the BC device is in charge only to prepare the data 

to be delivered, to trigger the start of the sequence and to retrieve the returned 

data at the end of the sequence (typically notified by an interrupt) or handling 

error conditions. The BC device autonomously performs the low level 

operations of sending and receiving the elementary 1553 messages with respect 

to the programmed sequence (see Figure 4-10). In this context a bus profile can 

be efficiently implemented by programming the message sequence in the bus 

controller at initialization time and managed at run-time by setting up and 

retrieving data to be transferred on the bus. 
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Figure 4-10: Typical communication frame decomposition on BC 

If different operative modes or mission phases are foreseen, alternative profiles 

can be implemented by different and independent message sequences to be 

programmed and started on the BC according to the mission needs. As a basic 

principle, however, it is not recommended to modify a bus profile ad hoc in an 

adaptive, demand-driven way. As a result, data throughput and worst-case 

latencies can be guaranteed for each individual user, which is connected to the 

data bus - irrespective of the nominal or non-nominal behaviour of any other 

remote terminal. 
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4.5 Description of services 

4.5.1 Overview 

This clause provides an overview of the services defined in this standard within 

the data-link layer. 

These services are: 

  Time service which supports the distribution of time information across 

a 1553 data bus. 

  Communication Synchronization service which supports time 

multiplexing of data bus messages in a deterministic way.  

  Set Data and Get Data services which support non-confirmed data 

transfers of restricted length with a simple protocol without handshake.  

  Data Block Transfer service which supports confirmed transfers of data 

blocks on request of the sender with handshaking supported by a 

protocol. 

  Terminal Management services which provide standard functions and 

structured data in support to the implementation of project specific 

terminal management. 

NOTE  This clause provides informal description of the 

services. The reader is referred to clause 7. of this 

standard (normative requirements chapter) for the 

detailed specification of the above defined 

services, as well as for the definition of message 

formats. 

The services are not fully independent. The “Communication Synchronization” 

service is a mandatory general service which aims at guaranteeing real-time 

properties and which is used by all other services. The “Terminal Management” 

service relies on the “Get/Set service”, which in turn relies on the 

“Communication Synchronization” service. “Time”, “Get/Set” and, “Data Block 

Transfer” services are independent from each other but all rely on the 

“Communication Synchronization” service. The dependency graph is depicted 

in Figure 4-11. 
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Figure 4-11: Services dependencies 

The services primitives provide reporting on the service completion with 

respect to the service capabilities rather than a detailed view of the 1553 bus 

activity. No detailed view on the 1553 message transfer is provided which can 

be viewed as a restriction for failure investigation. However, experience has 

demonstrated that direct analysis of communication errors for FDIR purpose is 

typically what has failed in many projects because of the additional SW 

involved and its impact on performance generating problems in real-time 

operations. Therefore, this standard considers that specific details for offline 

FDIR analysis can be acquired through specific FDIR services which can be 

project specific or be specified in another standard. 
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