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Abstract

The MIL-STD-1553 standard has been used for over 40 years as a data bus technology for high-reliability
mobile systems. However, 1 Mbps transmission speed is absolutely insufficient to implement sensor data
convergence, which is an essential requirement of modern aerospace systems. In this paper, we analyze the
hierarchical structure of the MIL-STD-1553B version specification and describe several methods to increase
the transmission speed without losing the advantages of the existing MIL-STD-1553 bus. In addition, we
analyzed the R & D cases of the high-speed MIL-STD-1553 technology, which have been conducted in
leading aerospace countries.
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Fig. 1 Typical 1553B Bus Architecture
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Table 1 MIL-STD-1553B Characteristics

Data Rate 1 MHz
Word Length 20 bits
Data Bits/Word 16 bits

Message

Length

Maximum of 32 data words

Transmission

Half-duplex

Technique

Operation Asynchronous
Encoding Manchester II bi—phase
Protocol Command/response

Bus Control

Single or Multiple

Fault Tolerance

Typically Dual Redundant,
second bus in “Hot Backup”

status

Message

Formats

Controller to terminal,
Terminal to controller,
Terminal to terminal,
Broadcast,

System control

Number of
R e mot e

Terminals

Maximum of 31

Terminal Types

Remote terminal,
Bus controller,

Bus monitor

Transmission

Media

Twisted shielded pair

Coupling

Transformer and direct

HAY 44 7153 RT == 32 310 9%
2l n)E7] Aoty WEA AEHT|HE Hio]F

Direct
Coupling

Transformer
Coupling

BC, RT, or Monitor
Terminal

Fig. 3 1553B Coupling Methods
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Table 2 Theoretical Capacity Estimates

) Average )
Bandwidth Shannon Capacity
Rx SNR
20 MHz 50 dB appr. 300 Mbps
40 MHz 44 dB appr. 500 Mbps
A HAEBEWE AF AW EE AF A 5
Ao wpeg AT A FS8[(SNR) Hzw
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Table 3 Summary of Solution for High-speed

1553
. Data
. Provider/
Solution Release vear rate Feature
Y [Mbps]
Using
Actel/
EBR-1553 10 RS-485
2006
Signaling
Concurrent
DDC™/

5 with 1553B
Turbo-1553 2010

Signaling
Concurrent
DDC/
Hyper-1553 100 with 1553B
2010 .
Cabling
Concurrent
STANAG Edgeware
100 with 1553B
7221 /2016
BUS

* DoD : Department of Defence
»x DDC : Data Device Corporation

ERB-1553(Enhanced Bit Rate 1553)2 W&o
2 Actel jitol Al Y2 FPGA Core 7]&2 RS-485
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A= Gl
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