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As the HBR2S team, we designed and implemented the MIL-STD-
1553 Communication Protocol, which was introduced in 1973 and plays
an Important role in military and aviation applications. Although we
could not fully implement the original analog components due to
financial and technical limitations, we successfully implemented the
protocol using digital components. This project involved detailed
research, design, prototyping and rigorous testing, Increasing our
technical knowledge and providing valuable information about advanced
communication technologies.

The primary aim of our project was to design and implement the MIL-
STD-1553  communication protocol by developing and integrating Its
hardware and software components.

| METHOD

The communication process begins with the bus controller initiating
requests for potentiometer and temperature sensor values from the
remote terminal. These data streams are transmitted within the RT to BC
transfer format. Subsequently, the bus controller computes the motor
speed based on these values and transmits the corresponding voltage
value to the remote terminal using the BC to RT transfer format. Upon
recelving this voltage value, the remote terminal writes it to the motor.
Following this, the bus controller requests the iInstantaneous motor
speed Iin rpm from the remote terminal, which is then transmitted back

to the bus controller for further processing.
RT to BC Transfer

Message-1: BC to RT Message-2: RT to BC Message-3: RT to BC )
- —— 7, Y -~ ™

=

Transmit Command ‘ { Send value Of

> Word —T Status Word > Data Word potentiometer
to BC
\
RT to BC Transfer
g 22N
/
Message-1: BC to RT Message-2: RT to BC Message-3: RT to BC
| : 2 p : Send }/alue
1y, Transmt Sommand Status Word Data Word ©
o | thermometer
| : ‘ ; | i to BC
\\ ,_/
BC to RT Transfer
a Message-1: BC to RT Message-2: BCto RT Message-3: RT to BC }
| | | D " ‘ Write the
Receive Command | ‘
L Word '—-b Data Word —b[ Status Word ’ received
| . 1 y data to motor
4 7,
RT to BC Transfer
( Message-1: BC to RT Message-2: RT to BC Message-3: RT to BC R
| . | f é “I Send value
e Transm‘;:k();:jmmand 1-——) Status Word Data Word ‘ of RPM to
L N ) BC
\

— e — e

R o= = = - Ls—_

USB

' TEMPERATURE
" SENSOR

______________

—

¢

O
ATMEGA328P-PU
ATMEGA328P-P

______________

—_— e — — =

MANCHESTER CODING
FULL-DUPLEX

Ipdate Date | 2024-05-08
Create Date 2024-05-08
. Paga 1-BlockDiagram Schamatic Part Wumber | JLCPCB-002
| Dzam EasyEDA

Reviewsd EasyEDA Tusas_Liftup

Schematic Schematic

YEE 2I7E FACE 3 O 3

@ EasyEDA Vo1 Ad EasyEDA com
| | i : F

DESIGN AND IMPLEMENTATION OF
MIL-STD-1553 COMMUNICATION PROTOCOL

Hasan KORKMAZ - Ramazan Faruk CELIKEL - Hatice Beyza ARICI - Mehmet Salih YAVUZ - Sedat BAS
Assoc. Prof. Dr. Damla GURKAN KUNTALP

DEU Faculty of Engineering
Department of Electrical & Electronics Engineering
F1 - FH FB-F[-FO&

IZMIR-1982

(__RESULTS |

Initially, we assembled the BC and RT circuits on a breadboard,
followed by reassembling them on a copper-clad board to refine the
design. Drawing from our experiences, we finalized the circuits and
proceeded with professional PCB fabrication and soldering. As a result,
our designed and produced BC and RT circuits met our expectations In
terms of both technical performance and assembly quality.
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The budget allocation for the thesis study includes expenses for
electronic components, test and analysis equipment, and material and
hardware necessities, totaling 20,000 ¥. Electronic components cover
necessary connection and circuit elements, while test and analysis
equipment encompass data transfer monitoring devices and analysis
tools such as oscilloscopes, utilized at the TUSAS Laboratory In our
school.

In this project, the MIL-STD-1553 communication protocol, which
is critical for military and aviation systems, was successfully designed
and implemented using digital components. Bus Controller and
Remote Terminal were developed in hardware; In software, the focus
was on Manchester-II coding and protocol control. The system
ensured reliable communication through extensive testing and
oftered valuable information about advanced communication
technologies.
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