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1. SCOPE:

The emphasis in this standard is the development of data word and message formats for AS15531 or 
MIL-STD-1553 data bus applications.  This standard is intended as a guide for the designer to identify 
standard data words and messages for use in avionics systems and subsystems.  These standard 
words and messages, as well as the documentation format for interface control document (ICD) 
sheets, provide the basis for defining 15531/1553 systems.  Also provided in this standard is the 
method for developing additional data word formats and messages that may be required by a 
particular system but are not covered by the formats provided herein.  It is essential that any new word 
formats or message formats that are developed for a 15531/1553 application follow the fundamental 
guidelines established in this standard in order to ease future standardization of these words and 
messages.  The standard word formats presented represent a composite result of studies conducted 
by the U.S. Army, Navy, and Air Force (see References 1, 2 and 3, respectively).

1.1 References:

1. MIL-STD-1553 Data Word Standardization Technical Report, STR- DD-81273-1, SEMCOR, 
September 1981, U.S. Army Avionics R&D Activity, Contract No. DAAK80-79-C-0258.

2. AAAS Multiplex Armament Data Word Standardization Study, 4092 TM-81 BASIC -006, 
SEMCOR, February 1981, Naval Air Development Center, Contract No. N62269-78-C-0302.

3. MIL-STD-1553 Multiplex Data Bus Word Format Study, Boeing Military Airplane Company, 
October 1981, USAF/ASD Contract No. F33615-80-C-0124.

In accordance with Public Law 94-168, Metric Conversion Act of 1975, and  Department of Defense 
(DOD) Directive 4120.18, Use of Metric System of Measurement, metric units are preferred for use in 
new systems.  (Reference National Aerospace Standard NAS10001, Preferred Metric Units for 
Aerospace, which lists the preferred metric units and conversion factors for a number of commonly 
used quantities in the aerospace industry.)  However, when the use of metric units is not practical, 
the English units presented in this document may be used.

The necessity for standardizing data word and message formats became evident as more and more 
subsystems provided 15531/1553 interfaces as the basic input and output communication interface.  
Without coordination of these interfaces, outputs from a subsystem were incompatible with the input 
requirements of the interfacing subsystem.  When new 15531/1553 hardware and systems are 
designed, the system designer is responsible for identifying the interface requirements of all devices 
and establishing compatible words and messages for proper communications.  Naturally, this is 
accomplished during the early system development phases and is then reflected in future 
procurement specifications for the subsystem elements of the design.  This method provides an 
integrated system that meets all the individual communication requirements.  However, as more 
15531/1553 systems are developed, this approach may result in subsystems that are incapable of 
exchanging data because of word and message formatting differences, even though the units meet 
all the requirements of 15531/1553 and their individual procurement specifications.  In this case, the 
system designer is faced with the choice of using additional processing equipment to translate words 
and messages from one subsystem to another or modifying the off-the-shelf hardware to achieve 
integration.
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1.1   (Continued):

Usually the job of data manipulation falls on the bus controller-processor.  Messages from each 
subsystem must be transmitted to the bus controller (RT to bus controller), which constructs new 
words with the appropriate engineering units, scaling, encoding, bit positions, etc., before 
retransmission (bus controller to RT) to the subsystem requiring the data.  Word order is another 
message inconsistency that must be resolved.  The solution to this problem does not lie in bus 
controller manipulation or in subsystem modifications; it lies in establishing common usage word 
formats and common usage output message formats to provide a subsystem designer the 
information required to build compatible communication interfaces.

This standard is subdivided to allow easy access when selecting the appropriate word or message 
format from the standards available.  For signals that do not fit the standard word formats available, 
guidelines are provided for establishing the appropriate word format.  Common signal naming 
practices and an ICD presentation format are provided.  Some of the key benefits gained by use of 
the principles presented in this standard will be (1) subsystem word format definition, (2) common 
signal naming practices, and (3) standardization of ICD format across programs.  The guidelines 
required for developing message formats and an ICD presentation format are also provided.
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2. WORD FORMATS:

A word format is the structure, order, and value represented by the bits in a signal data transmission.  
To properly define a data word format requires knowledge concerning the signal, the 15531/1553 
application, and the coding technique used to communicate the information.  All of these elements are 
discussed in the following paragraphs.

The general rules for 15531/1553 word construction (paragraph 2.2) apply to all data words whether 
standard or nonstandard.  These rules are to be followed in the development of words that do not fit 
the formats listed in the standard word tables (paragraph 2.5).  The procedures on how to construct a 
data word format described in paragraph 2.3 also apply to any data word whether or not it is eventually 
determined to fit a standard format.  Paragraph 2.1 describes the standardized ICD presentation 
format that should be used for all 15531/1553 words.

2.1 Interface Control Document Signal Presentation Format:

The ICD format required for the documentation of all words in a 15531/1553 system is shown in 
Tables I and II.  Presentation formats are provided for single word (Table I) and double precision 
(Table II).  Signals that require more than two words should use the single word format with the 
number of words indicated in the REMARKS section (e.g., "3 word quantity-word 1 of 3") of the word 
format presentation sheet.  The ICD presentation sheet entries are discussed in the following 
paragraph.
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TABLE I - Presentation Format, Single Word
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TABLE II - Presentation Format, Double Precision

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 as
15

53
2

https://saenorm.com/api/?name=a0c5f384581b40588566e8fff8655dca


SAE    AS15532      

- 10 -

Notes to Tables I and II:

Tables I and II are the skeleton ICD sheets.  Figures 1 and 2 provide the detailed layout for the ICD 
presentation sheets.  The definition of each entry is as follows:

DOC. NO.: The interface control document number.

REV.: The revision symbol for this sheet.

DATE: The calendar date of the latest revision to this sheet.

SHEET 1 OF ##: This sheet count allows multiple sheets.

WORD NAME: The formal name selected for this word as described in paragraph 2.4, 
Naming.

WORD ID: Code identifying the message of which this word is part. The WORD ID 
is constructed as follows:

XXXXSX-YYYYSY-W# or XXXXSX-YYYYSY-W#/W#, where:

XXXX = Transmitting terminal name (see Table III for 
examples).  Transmitting terminal has T/R bit = 1.

SX = Transmitting terminal 15531/1553 subaddress from which 
the word originated.

YYYY = Receiving terminal name (see TABLE III  for 
examples).  Receiving terminal has T/R bit = 0.

SY = Receiving terminal 15531/1553 subaddress to which the 
word is addressed.

W# = Word number of single word.

W#/W# = Word numbers of double word (i.e. 12/13).

Note that the XXXXSX-YYYYSY section of the Word ID is the 
Message ID.  The rules for Message ID construction are:

Entries in XXXX and YYYY are four characters left-justified with 
trailing blanks (such as "INS1", "SMS ", "MC  ").  In the 
broadcast mode of operation, YYYY is "ALL ".
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Notes to Tables I and II (continued):

Entries in SX and SY are two numeric characters with a range of 01-30 
or the characters BC, M0, or M1.  The latter characters are used in 
conjunction with the bus controller and the transmission of 15531/1553 
mode codes.  M0 represents the transmission of 00000 in the 
subaddress/mode field of the 15531/1553 command word; M1 
represents the transmission of 11111 in that field.

When M0 and M1 are used as either SX or SY, the numeric entry, 
used in conjunction with the receive/ transmit terminal, will indicate the 
15531/1553 mode code (the data word count/mode code field of the 
15531/1553 command word).  For example, the word ID INS 03-BC1 
M0-MCCW indicates that a Mode Command Without Data Word 
(MCCW), is being commanded by the bus controller (BC1), using 
00000 (M0) as the subaddress/mode, to the INS.  The mode code 
being transmitted is Initiate Self Test (03)(See Tables LXVI through 
LXVIII for the relationship between mode codes and word/message ID 
formats).

Entries in W# are two numeric characters with a range of 01-32.  The 
field W#/W# is a five- character field.  If the word is single precision, 
the last three characters will be blank.  In the case of command words, 
this field will contain:

RCW - BC-to-RT Transfer
TCW - RT-to-BC Transfer
RTCW - RT-to-RT Transfer
MCCW - Mode Command Without Data Word
MCCDT - Mode Command With Data Word (Transmit)
MCCDR - Mode Command With Data Word (Receive)
BCCW - BC-to-RT Transfer, Broadcast
BCCRT - RT-to-RT Transfer, Broadcast
BCMC - Mode Command Without Data Word, Broadcast
BCMCD - Mode Command With Data Word, Broadcast

In the case of status words, this field will contain:

TSW - Transmit Status Word
RSW - Receive Status Word

Examples of typical WORD ID's are shown in Table IV.
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Notes to Tables I and II (continued):

SOURCE(S): Name(s) of the subsystem(s) originating the word, usually abbreviated 
or an acronym.  When a word is modified by a subsystem,  that 
subsystem becomes the originating source.  Source information is 
used to allow tracking of data from the originating source to all 
destinations.

DEST(S): Name(s) of the subsystem(s) that will receive the word, usually 
abbreviated or an acronym.  Destination information is used to allow 
tracking of data back to the originating source and to other 
destinations.

COMP RATE: The rate in times per second (Hz) that the data is computed.

XMIT RATE: The nominal rate in times per second (Hz) that the message is 
transmitted.

SIGNAL TYPE: 2's complement -- A representation of a signed value where the 
negative codes are generated by adding one to the complement of the 
number.  The use of 2's complement in a digital computer facilitates 
the subtraction process.

Unsigned numeric -- A binary representation of an unsigned value.  
The value may be an integer or may have a fractional component.

Discrete -- A single binary bit whose state of one or zero has a 
specified meaning.

Coded -- A grouping of bits in which the pattern of ones and zeros has 
a specified meaning.

Binary Coded Decimal(BCD) -- The natural binary coded decimal 
(NBCD) or four-bit (8421) code is a special BCD form.  The NBCD 
code allows only 10 (0-9) valid states, with the values 10-15 being 
invalid.

ASCII -- A seven-bit binary code representing alpha and numeric 
characters.

ASCII-8 -- Extended ASCII using eight bits for additional character 
representations (show Signal Type as “ASCII”).
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Notes to Tables I and II (continued):

UNITS: The engineering units of the transmitted signal.
Note:  Some words may be unitless, wherein the text in the UNITS field 
should be left blank or shown as “N/A”.

MAX VALUE: The maximum value that the signal, as  supplied  by the subsystem, 
can attain.  MAX VALUE must be less than or equal to FULLSCALE.*

MIN VALUE: The minimum value that the signal, as supplied  by the subsystem, can 
attain.*

RESOLUTION: Resolution is defined as the minimum detectable change in value of 
the signal, as supplied by the subsystem; its value should be 
expressed to the number of places necessary to achieve the required 
accuracy.*

ACCURACY: The accuracy of the signal as supplied by the subsystem.*

MSB: The value of the most significant bit of the word and/or field.*

LSB: The value of the least significant bit of the word and/or field; its value 
should be expressed to the number of places necessary to achieve the 
required accuracy.*

FULLSCALE: The maximum value the data field can attain (two times MSB minus 
LSB).*

FIELD NAME: The formal name selected for a signal describing a bit, field, or single 
or double precision word.

BIT NO: BIT No. is as defined in paragraph 2.2.1.

DESCRIPTION: A functional description of the signal.

MSW: Most significant word of a double precision signal.

LSW: Least significant word of a double precision signal.

REMARKS: (Optional) Additional comments, if needed, pertaining to the word.

PAGE: Page No. of the ICD.

* = Set to N/A when a data word is divided into discrete, coded, or ASCII fields.
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FIGURE 1 - ICD Presentation Sheet, Single Word (Sheet 1 of 4)
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FIGURE 1 - ICD Presentation Sheet, Single Word (Sheet 2 of 4)
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FIGURE 1 - ICD Presentation Sheet, Single Word (Sheet 3 of 4)
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FIGURE 1 - ICD Presentation Sheet, Single Word (Sheet 4 of 4)
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FIGURE 2 - ICD Presentation Sheet, Double Precision (Sheet 1 of 6)
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FIGURE 2 - ICD Presentation Sheet, Double Precision (Sheet 2 of 6)
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FIGURE 2 - ICD Presentation Sheet, Double Precision (Sheet 3 of 6)
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FIGURE 2 - ICD Presentation Sheet, Double Precision (Sheet 4 of 6)
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FIGURE 2 - ICD Presentation Sheet, Double Precision (Sheet 5 of 6)
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FIGURE 2 - ICD Presentation Sheet, Double Precision (Sheet 6 of 6)
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TABLE III - Standard Terminal Acronyms for Use in Word ID’s
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TABLE IV - Word ID Examples

2.2 General Rules for 15531/1553 Word Construction:

The general rules for constructing compatible word formats apply to the standard words listed in 
paragraph 2.5 and to those words that do not meet the requirements for the standardized format.  
The following paragraphs provide generalized rules for establishing the basic word structure.

2.2.1 Data Word/Bit Designation: Figure 3 shows the horizontal presentation of the 16-bit data field of 
the data word defined in 15531/1553.  The data field bits are numbered 00 through 15, left to right, 
with bit 00 designated as the most significant bit (MSB) and bit 15 designated as the least 
significant bit (LSB).  In conformance to the requirements of 15531/1553, the most significant bit 
(bit 00) is transmitted first on the data bus.

The MSB and LSB designations indicated here refer to the relative weighting of the entire 16 bits in 
a 2's complement representation of signal value.  The MSB and LSB designations will also be 
employed to define the most significant and least significant bits of parameters requiring less than 
or more than 16 bits. There can also be more than one signal value in a data word, thus requiring 
multiple MSB's and LSB's within the data field.  Discrete bits and binary codes are also used to 
represent characters or modes.  Throughout this document the term "data word" will be used in 
reference to this 16-bit data field.
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FIGURE 3 - Standard Data Word Bit Designation Related to Word Definition

2.2.2 Signal Coding and Placement: Several coding techniques are provided because of the variety of 
signal types that must be accommodated in a data word format.  The following are the typical 
coding conventions and the presentation notations:

Data Type Presentation Notation

a. 2's complement Sign, MSB, LSB, and N (data bits)

b. Unsigned numeric MSB, LSB, and N (data bits)

c. Discrete bit D

d. Coded bits MSB, LSB, and C (data bits)

e. Binary coded decimal (NBCD, 8421) MSB, LSB, and B (data bits)

f. ASCII alphanumeric codes MSB, LSB, and A (data bits)

g. Validity bit V

h. Unused or reserved bits, logic 0 0

i. Logic 1 1

j. Floating point MSB, LSB, Sign, & M (Mantissa)
(data bits)
MSB, LSB, Sign, & E (Exponent)
(data bits)
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2.2.2   (Continued):

Figure 4 shows some examples of typical word formats employing the above digital 
representations.  The following general rules apply to all word structures:

a. The MSB shall always be transmitted first, in accordance with 15531/1553.

b. All spare or unused bits shall be transmitted as logic 0's, in accordance with 15531/1553.

c. In the event that multiple precision quantities (information accuracy or resolution requiring more 
than 16 bits) are transmitted, the most significant bits shall be transmitted first, followed by the 
word(s) containing the less significant bits.

d. The numerical value of the data should be represented using 2's complement notation.  The 
value of the MSB should be an integer power of 2.

e. Left justify; the sign, MSB, or first discrete (in that order of precedence) should appear in the left 
most (bit 00) position.

f. No unused zero (0) bits should be placed in more significant bit positions than data.  The 
exception to this rule is ASCII-7.  In standard 7-bit ASCII, the first bit of each character field 
(MSB) is set to logic zero(0), and the 7-bit ASCII code occupies the remaining seven bits of the 
field.

g. Combining numeric data with discrete or coded data in the same word should be avoided.

h. Packing of discretes with coded data of similar functions within the receiving subsystem should 
be limited.

2.2.2.1 2's Complement: Several potential implementations for the positioning of 2's complement data 
were compared with each other and evaluated for consideration as a recommended standard.  
These implementations are:

a. Left justification of data and sign bit
b. Right justification of data and sign bit
c. Sign left-justified and value right-justified

The format for 2’s complement data (see Figure 4) should be one data item per word, left—
justified with sign bit in bit position 00.

The sign bit is designated as the leftmost bit of the data word to facilitate use of the arithmetic 
shift instructions available with many processors.  The arithmetic shift instructions will left-justify 
the data (preparing for transmission) or shift the data to the right (moving received data from 
input buffer) while maintaining the integrity of the sign bit.  This is not possible with right-justified 
data and sign bit because arithmetic shift instructions assume the sign bit to be bit 00.

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 as
15

53
2

https://saenorm.com/api/?name=a0c5f384581b40588566e8fff8655dca


SAE    AS15532      

- 28 -

FIGURE 4 - Word Format Example

2.2.2.1   (Continued):

If the data and sign bit were right-justified, special routines would have to be written to move the 
information to the left since most processors look for the sign bit in the leftmost bit position.

The implementation in which the sign bit is left-justified and the value right-justified provides for 
range increase with no change to the data word required.  However, there are also some 
problems with this method: (1) extra processing time and memory would be required to put the 
two pieces of information together for storing and (2) it could require storage of all 16 bits of 
information regardless of how many bits are actually needed to transfer the data. All but a few of 
the fixed-point data words examined in the source documents were in the recommended format.
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2.2.2.2 Unsigned Numeric: Unsigned numeric data is any parameter, whether integer or fractional, that 
is transmitted only as a positive value.  Unsigned numeric data should only be used when 16-bit 
range or resolution is required.  The use of 2's complement representation is highly preferred.

The format for unsigned numeric data should be one data item per word, occupying all 16 bits.  
The value of the MSB should be an integer power of 2.

2.2.2.3 Discrete Bit: Several potential implementations for packing discrete data were compared with 
each other and evaluated for consideration as a recommended standard.  These 
implementations are:

a. Group all data bits in leftmost positions
b. Group all data bits in rightmost positions
c. Intersperse data bits with spares

The format of packing discrete data should be to group only functionally related data bits and 
pack them on the left side of the word with no spares interspersed (see Figure 4).  Discretes 
should be named so that the name indicates a true (1) condition (e.g., RANGE INVALID = 1).

If all data bits are grouped in the leftmost positions, the leftmost bit can be tested for positive 
indication, then shifted to the left, the following bit tested and shifted, etc.  This software method 
is an efficient way of processing discrete bits.  One reason for this is that it requires less coding 
because the test-shift routine can be used repeatedly by looping.  A single, simple subroutine is 
therefore capable of handling any grouping of single-bit discrete data fields.  Another advantage 
to putting the data on the left and the spares on the right is that is allows for future expansion with 
minimal change to existing code.

If the data bits are grouped in the rightmost positions, the entire group of data bits can be read as 
an integer (without shifting) and this integer value used as an index.  Although this is a valid 
software technique, its application is limited.

By interspersing spares throughout the data, functionally unrelated data can be separated.  The 
disadvantage of this practice is that it can make the system difficult to understand and thus 
difficult to maintain.  In addition, the interspersed spare bits will cause problems if the test-shift 
method of reading data is used.  Rather than use spares as separators, it is recommended that 
unrelated data be put in different words.
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2.2.2.4 Coded Bits: Several potential implementations for packing coded data were compared with each 
other and evaluated for consideration as a recommended standard.  These implementations are:

a. LSB of each field positioned on a full-, half-, or quarter- word boundary, filling in leftover bits 
with spares.

b. All data grouped together in the leftmost bits.

c. MSB of each field positioned on a full-, half-, or quarter- word boundary.

The format for packing a coded data type should be to position the LSB of each field on a full—, 
half—, or quarter—word boundary (see Figure 4).

A coded data type is a parameter set containing uniquely coded values (composed of two or 
more bits within the set rather than a continuous range of values).  Examples of coded data are 
alphanumerics (ASCII), switch setting codes, and weapon type codes.

It is recommended that the LSB of all fields be placed on full-, half-, or quarter-word boundaries 
because many processors have instructions to read full-, quarter-, or half-words.  If the fields are 
not on a boundary, the number of instructions is increased, processing time is increased, and the 
coding becomes more complex.

There are drawbacks to this method.  It does not permit easy future expansion within a word.  In 
addition, bus loading may be increased since this method uses more words than would be used 
if the data were packed in the leftmost bits.

2.2.2.5 Validity Bit: Several potential implementations for positioning of validity bits were compared with 
each other and evaluated for consideration as a recommended standard.  These 
implementations are:

a. Positioning the validity bit in the same word as the data item to which it applies.
b. Placing all validity bits in a validity word.

The format should be to place all validity bits in a validity word and to left—justify the validity bits 
(see Figure 4).

Keeping the validity bit in the same word as the data to which it applies rather than in a separate 
validity word decreases the bus loading.  It also allows only one word at a time to be operated on, 
thus decreasing processing time.
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2.2.2.6 Floating Point: The representation of floating point data has been left to the discretion of the 
system designer.  All of the floating point representations examined were based on servicing 
specific system processors.  It is anticipated that this will be true in future systems and, therefore, 
the floating point representation used should reflect the representation in the target processor. 
The Army, Navy, and Air Force all have standard floating point representations, described in 
MIL-STD-1862, AN/AYK-14 Programmer Reference Manual (14122000), and MIL-STD-1750, 
respectively.

MIL-STD-1862 provides single length (32-bit) and double length (64-bit) floating point 
representations.  The 32-bit representation has a sign bit as the MSB, followed by an 8-bit 
exponent and a 23-bit fraction.  The 64-bit representation has a sign bit as the MSB, followed by 
an 8-bit exponent and a 52-bit fraction.

MIL-STD-1750 provides 32-bit and 48-bit floating point representations.  The 32-bit 
representation has a sign bit as the MSB, followed by a 23-bit mantissa (fraction) and an 8-bit 
exponent.  The 48-bit representation has a sign bit as the MSB, followed by a 23-bit mantissa, an 
8-bit exponent, and 16 bits representing the least significant portion of the mantissa.

The AN/AYK-14 provides a 32-bit floating point representation with the exponent sign bit as the 
MSB, followed by a 7-bit exponent, a mantissa sign bit, and a 23-bit mantissa.

2.3 How to Construct a Data Word Format:

The purpose of this paragraph is to guide the user through the task of establishing the specific data 
word formats needed for system integration.  The information required to start this process is, as a 
minimum, a signal list.  The task will be easier if more information about each signal is known, such 
as engineering units (if any), maximum and minimum values, resolution, accuracy, and computation 
rate.  This signal information will be required for each signal of the signal list before the word and 
message format definition can be completed.

The method for establishing a data word format is presented as a flowchart in Figure 5 with an 
explanation following:

a. Select a signal.  Example: present position latitude.

b. Refer to Table V, Index of Signal Categories, and find the category that applies to the signal.  In 
the example signal, present position latitude, the keyword is latitude.  Latitude is an angular 
measurement; therefore, the signal falls in the "angular" category.  Note that Table V is divided 
into categories for signals with engineering units and categories of unitless signals.  It will be 
easier to find the appropriate category if it is known whether the signal is unitless or which units 
apply.  The use of keywords and modifiers associated with each category may aid in identifying 
the correct category.

After the signal category is determined, go to Step e.
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2.3   (Continued):

If the category cannot be determined or there is uncertainty whether the signal really fits in a 
given category, go to Step c.

c. If there is still uncertainty about the signal category, get a better definition of the signal.  
Determine more descriptive or functional details about the signal, including the source, 
destination, name, and engineering units (if any).  Then go back to Step b.  Otherwise, go to 
Step d.

d. If the signal definitely does not fall into any of the listed categories, refer to paragraph 2.2, 
General Rules for 15531/1553 Word Construction, for general guidance in establishing the data 
word format for this signal.

e. Refer to Table VI, Standard Data Word Format Index.  Using the category identified in Step b 
(from Table V), select the appropriate units and precision, and note the standard data word 
format table number.  Those formats indicated as double precision may be used as either a 
single or double precision word, based on the requirements of the particular application.

For the example signal, present position latitude, the correct category is "Angular".  In the 
standard data word format column of the table we find and note for later use the reference to 
Table IX.  Find the category of your signal in Table VI and note the tables referenced in the 
standard data word format column.

f. Refer to paragraph 2.5, Standard Data Word Formats, and the applicable tables (noted in 
Step e).  Construct the data word format and complete the ICD data sheet(s) for this signal.

g. A necessary part of data word format development is the selection of a formal signal name for 
each signal.  Refer to paragraph 2.4, Naming, to select the formal signal name.  Proceed to 
Step h.

h. Select next signal and start the process at Step b.
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FIGURE 5 - Establishing a Data Word Format
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TABLE V - Index of Typical Signal Categories (Sheet 1 of 6)
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TABLE V - Index of Typical Signal Categories (Sheet 2 of 6)
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TABLE V - Index of Typical Signal Categories (Sheet 3 of 6)

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 as
15

53
2

https://saenorm.com/api/?name=a0c5f384581b40588566e8fff8655dca


SAE    AS15532      

- 37 -

TABLE V - Index of Typical Signal Categories (Sheet 4 of 6)

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 as
15

53
2

https://saenorm.com/api/?name=a0c5f384581b40588566e8fff8655dca


SAE    AS15532      

- 38 -

TABLE V - Index of Typical Signal Categories (Sheet 5 of 6)
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TABLE V - Index of Typical Signal Categories (Sheet 6 of 6)
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2.4 Naming:

A necessary part of data word format development is the selection of a formal signal name for each 
signal.  A naming convention will make signals more easily traceable within an integrated system as 
well as across various systems.

The basic principle for naming signals consistently is placing the most important word (keyword) first, 
followed by modifiers.  The keyword is the word most closely related to the category or engineering 
units (if any) of the signal.  The keyword may be the same as the signal category.  Appropriate 
modifiers should be added as required to create a unique signal name for each data word within the 
system.  For example, "latitude, present position, INS."

Table V presents typical signal names by category.  Within each category is a list of keywords 
associated with that category and some typical modifiers associated with those keywords.  This table 
should be helpful in selecting a formal signal name by using the following procedure:

a. Find the appropriate category for your signal.  For our example signal, present position latitude, 
the category is "Angular".

b. Determine if your signal's keyword is listed.  For the example signal, present position latitude, the 
keyword is "latitude".

c. If your signal's keyword is not listed under the appropriate category, consider using the category 
name as your signal's keyword.  If the category name is an inappropriate keyword for your signal, 
choose the most meaningful word in the name as the keyword.

d. Define your signal's formal name by placing the keyword first, followed by the remaining words 
(modifiers).  Table V also lists some typical modifiers for common keywords.  The formal name 
for our example signal would therefore be "latitude, present position."

e. Return to paragraph 2.3 to complete data word format definition.

2.5 Standard Data Word Formats:

This paragraph presents the standard data word formats, and provides the user guidance necessary 
to fit real-life signals into the standard data word formats.  An example signal is used to illustrate the 
application of the standard data word formats to real-life signals.  The derivation of the example data 
word is presented in the following paragraphs, and the completed data word format is presented in 
Figure 6.  Figure 7 depicts the standard vehicle fixed-axis coordinate system.  Other coordinate 
systems referenced in the ICD should be similarly illustrated.

Table VI is an index that keys the user into the various standard data word  formats.  The standard 
data word formats are presented in Tables VII through LI.  Having established the category of your 
signal (by following the steps outlined in paragraph 2.3), refer to the appropriate standard data word 
format(s), as indexed in Table VI, and to the following example for guidance.
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TABLE VI - Standard Data Word Format Index
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2.5   (Continued):

An effective means of guiding the user in establishing data word formats for his signals is by 
example.  We have been using a typical signal, "latitude, present position," as our example.  The 
data word format for this signal is derived as follows.  It is necessary to have certain information 
about the signal before the data word format can be defined.  For signals that have engineering 
units, the minimum necessary information is as follows: 

a. The formal word name (established in paragraph 2.4)
b. The engineering units
c. The range (maximum and minimum) of signal value
d. The accuracy required

The following information is used in our example:

WORD NAME :         LATITUDE
UNITS :         DEGREES
RANGE :         ±90 DEGREES (POSITIVE IS NORTH)
ACCURACY :         0.00000273 DEGREES

Refer to the index in Table VI.  We established that the category of our example signal is "angular."  
The index refers us to Table IX for angular category, double precision.  Proceed as follows to decide 
whether data word will be single or double precision:

a. Is RANGE of signal covered by MAX VALUE and MIN VALUE of standard data word format? If 
not, define data word format for the signal by using the General Rules for Word Construction, 
paragraph 2.2, and the standard data word formats as examples.

The RANGE of our signal is ±90 DEGREES.  We see that the UNITS of the standard  data word 
format are SEMICIRCLES (1 semicircle = 1 pi radian), so we must convert all signal parameters 
from DEGREES to SEMICIRCLES.  To convert, divide DEGREES by 180.  The signal RANGE 
(±90 DEGREES) becomes ±0.5 SEMICIRCLES, and is within the MAX VALUE (+1) and MIN 
VALUE (-1) of the standard format.

b. Can the required signal ACCURACY be transmitted using the single precision standard format?  
If yes, proceed; if no, can double precision standard format accommodate ACCURACY?  If yes, 
proceed; if no, refer to paragraph 2.2, General Rules for 15531/1553 Word Construction, and 
define data word format for the signal using the standard data word formats as examples.

The example signal's required ACCURACY is 0.00000273 DEGREES, or, after conversion, 
0.0000000152 SEMICIRCLES.  The LSB value of the first word of the standard format is 2-15 
(i.e., 0.0000305176) SEMICIRCLES.  The format with accuracy of 0.0000305176 cannot 
accommodate the 0.0000000152 accuracy required.  The LSB value of the double precision 
standard format is 2-31 (i.e., 0.000000000466) SEMICIRCLES, which is sufficient to 
accommodate the 0.0000000152 signal accuracy.
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FIGURE 6 - Data Word Format for Example Signal
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FIGURE 7 - Vehicle Fixed-Axis Coordinate System
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2.5   (Continued):

By the preceding steps it was determined that the appropriate standard data word format for the 
example signal is Table IX, for angular category, double precision.

Now use a blank ICD presentation format sheet (see Tables I and II for single and double precision 
formats, respectively) as  a worksheet and to document the data word format that will be derived.  
We need to use the ICD format of Table II because our example data word will be double precision.  
The completed ICD presentation for our example signal's data word format is shown in Figure 6.  The 
derivation of each entry which is not application dependent is as follows:

a. DOC. NO.: Application dependent.

b. REV.: Application dependent.

c. DATE: Application dependent.

d. SHEET 1 OF #: 1.

e. WORD NAME: LATITUDE, PRESENT POSITION, INS (formal signal name, selected in 
paragraph 2.4).

f. WORD ID: INS 03-FCC 12-04/05

g. SOURCE(S): INS (source of example signal).

h. DEST(S): FCC (destination of example signal).

i. COMP RATE: 8 Hertz.

j. XMIT RATE: 8 Hertz.

k. SIGNAL TYPE: The encoding format of the digital data is 2's complement notation, as 
specified in the standard format.

l. UNITS: Semicircles (as specified in standard data word format).

m. MAX VALUE: The maximum value of our signal is +0.5 semicircles (converted from 
+90 degrees). *

n. MIN VALUE: The minimum value of our signal is -0.5 semicircles (converted from 
-90 degrees). *

o. RESOLUTION: 0.0000000038 semicircles (determination of RESOLUTION is application 
dependent). *
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2.5   (Continued):

p. ACCURACY: 0.0000000152 semicircles (the signal accuracy). *

q. MSB: 0.5 semicircles (MSB value as specified in standard data word format). *

Note: The MSB value is fixed for each standard data word format; therefore, the maximum 
transmittable range (MAX VALUE and MIN VALUE) of each data word format is fixed.

r. LSB: 0.0000000005 semicircles (LSB value as specified in standard data word 
format). *

s. FULLSCALE: 0.995343387 semicircle (2 times the MSB minus the LSB).*

t. FIELD NAME: Latitude (application dependent).

u. DESCRIPTION: Application dependent.

v. MSW: This defines the bit assignments for the first data word.  This is a signed 
quantity; therefore, BIT-00 is the Sign.  BIT-01 is the MSB (MSB of data is 
transmitted first per AS15531/1553B).  BIT-02 through BIT-15 are data bits.

w. LSW: This defines the bit assignments for the second data word. BIT-00 through 
BIT-12 are data bits.  BIT-15 is the LSB.  BIT-13 through BIT-15 are not used 
(set to zero).

x. REMARKS: POSITIVE SENSE:  PLUS IS NORTH (statement that data is transmitted as 
plus equals north latitude).

y. PAGE NO.: Application dependent.

* = Set to N/A when data word is divided into coded fields.
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TABLE VII - Acceleration Category, Meters/Second/Second, Double Precision
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TABLE VIII - Acceleration Category, Feet/Second/Second
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TABLE IX - Angular Category, Semicircles, Double Precision
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TABLE X - Angular Acceleration Category, Semicircles/Second/Second
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TABLE XI - Angular Velocity Category, Semicircles/Second, Double Precision
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TABLE XII - ASCII Data Category (Character)
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TABLE XIII - BCD Data Category (Channel Select)
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TABLE XIV - Convergence Factor Category
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TABLE XV - Cosine/Sine Category, Double Precision
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TABLE XVI - Counts Category (Signed)
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TABLE XVII - Counts Category (Unsigned)
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TABLE XVIII - Data Validity Category (Checksum)
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TABLE XIX - Data Validity Category (Error Protection)

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 as
15

53
2

https://saenorm.com/api/?name=a0c5f384581b40588566e8fff8655dca


SAE    AS15532      

- 60 -

TABLE XIX - Data Validity Category (Error Protection) - Continued

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 as
15

53
2

https://saenorm.com/api/?name=a0c5f384581b40588566e8fff8655dca


SAE    AS15532      

- 61 -

TABLE XX - Deviation Category, DDM
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TABLE XXI - Distance Category, Meters, Double Precision
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TABLE XXII - Distance Category, Feet, Double Precision
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TABLE XXIII - Distance Category, Kilometers, Double Precision
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TABLE XXIV - Distance Category, Nautical Miles (Low Range)
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TABLE XXV - Distance Category, Nautical Miles (High Range), Double Precision
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TABLE XXVI - Flow Category, Kilograms/Hour (Low Range)
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TABLE XXVII - Flow Category, Kilograms/Minute (High Range)
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TABLE XXVIII - Frequency Category, Hertz (Four Words)
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TABLE XXVIII - Frequency Category, Hertz (Four Words) - Continued
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TABLE XXVIII - Frequency Category, Hertz (Four Words) - Continued
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TABLE XXVIII - Frequency Category, Hertz (Four Words) - Continued
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TABLE XXIX - Frequency Category, Kilohertz (ADF)
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TABLE XXX - Frequency Category, Megahertz (VHF/UHF)
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TABLE XXXI - Mass Category, Kilograms (Low Range)
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TABLE XXXII - Mass Category, Kilograms (High Range)
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TABLE XXXIII - MGRS Category (Five Words)
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TABLE XXXIII - MGRS Category (Five Words) - Continued
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TABLE XXXIII - MGRS Category (Five Words) - Continued
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TABLE XXXIII - MGRS Category (Five Words) - Continued
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TABLE XXXIII - MGRS Category (Five Words) - Continued
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TABLE XXXIII - MGRS Category (Five Words) - Continued
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TABLE XXXIII - MGRS Category (Five Words) - Continued
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TABLE XXXIII - MGRS Category (Five Words) - Continued
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TABLE XXXIII - MGRS Category (Five Words) - Continued
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TABLE XXXIII - MGRS Category (Five Words) - Continued
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TABLE XXXIII - MGRS Category (Five Words) - Continued
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TABLE XXXIV - Percent Category
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TABLE XXXV - Pressure Category, Kilopascals, Double Precision
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TABLE XXXVI - Pressure Category, Inches of Mercury
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TABLE XXXVII - Ratio Category
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TABLE XXXVIII - Temperature Category, Degrees Celsius
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TABLE XXXIX - Time Category (Three Words)
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TABLE XXXIX - Time Category (Three Words) - Continued
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TABLE XXXIX - Time Category (Three Words) - Continued
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TABLE XL - Time Category (Time Tag), Microseconds, Double Precision
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TABLE XLI - Time Category (Time To), Seconds
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TABLE XLII - Time Category, Pulse Repetition Interval
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TABLE XLIII - Time Category, Pulse Width
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TABLE XLIV - Torque Category, Newton-Meters, Double Precision
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TABLE XLV - Vector Word Category
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TABLE XLV - Vector Word Category - Continued
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TABLE XLV - Vector Word Category - Continued

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 as
15

53
2

https://saenorm.com/api/?name=a0c5f384581b40588566e8fff8655dca


SAE    AS15532      

- 104 -

TABLE XLVI - Velocity Category, Meters/Second, Double Precision
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TABLE XLVII - Velocity Category, Feet/Second, Double Precision
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TABLE XLVIII - Velocity Category, Kilometers/Hour
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TABLE XLIX - Velocity Category, Knots
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TABLE L - Velocity Category, Mach
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TABLE LI - Voltage Category, Volts, Double Precision
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3. MESSAGE FORMATS:

Message is defined in 15531/1553 as the transmission of a command word, status word, and data 
words if they are specified.  For the RT-to-RT transmission, the message definition is expanded to 
include the two command words, the two status words, and the data words.  In this standard, a 
message is defined to be the data words (1-32) that are part of the information transfer format.  The 
information transfer format is defined the same as the 15531/1553B message definition.  For purposes 
of the discussion to follow, message format is defined to mean the order and content of the data words 
within the information transfer formats shown in Figures 8 and 9 of AS15531 or Figures 6 and 7 of 
MIL-STD-1553B.

The general rules for message construction and standard Interface Control Document (ICD) message 
formats are included in this section.

3.1 Interface Control Document Message Presentation Format:

The ICD format required for the documentation of all messages in a 15531/1553 system is shown in 
Tables LIII through LXII.  Figure 8 provides the detailed layout for a typical message ICD 
presentation sheet.  Figure 9 provides an example of a completed message ICD presentation sheet.  
Presentation formats are provided for the following 15531/1553 transfer types:

a. BC-to-RT Transfer
b. RT-to-BC Transfer
c. RT-to-RT Transfer
d. Mode Command Without Data Word
e. Mode Command With Data Word (Transmit)
f. Mode Command With Data Word (Receive)
g. BC-to-RT Transfer, Broadcast
h. RT-to-RT Transfer, Broadcast
i. Mode Command Without Data Word, Broadcast
j. Mode Command With Data Word, Broadcast

Tables LIII through LXII are the skeleton ICD sheets.  The definition of each entry is as follows:

DOC. NO.: The interface control document number.

REV.: The revision symbol for this sheet.

DATE: The calendar date of the latest revision to this sheet.

SHEET 1 OF #: This page count allows multiple pages, for extensive REMARKS.

MESSAGE NAME: The formal name selected for this message.  A name that is to be used in this 
and other documents.
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FIGURE 8 - Message Format ICD Presentation Sheet (Sheet 1 of 4)

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 as
15

53
2

https://saenorm.com/api/?name=a0c5f384581b40588566e8fff8655dca


SAE    AS15532      

- 112 -

FIGURE 8 - Message Format ICD Presentation Sheet (Sheet 2 of 4)
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FIGURE 8 - Message Format ICD Presentation Sheet (Sheet 3 of 4)
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FIGURE 8 - Message Format ICD Presentation Sheet (Sheet 4 of 4)
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FIGURE 9 - Example of a Completed Message ICD Presentation Sheet
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