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Means of Avionics Communication 

 

 Analog 
 Uses variable signals 

 Voltage 

 Amperage 

 Frequency 

 Discrete 
 Changes a signal state 

 Hi or Lo 

 1 or 0 

 On or Off 

 Digital 
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High Speed Data 
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Types of Bus Communication 

 Simplex communication, all data flow is unidirectional — from the 
designated transmitter to the designated receiver. 

  Duplex communication circuit, the flow of information is bi-
directional for each device. Duplex can be further divided into two 
sub-categories: 
 Half-duplex communication is like two tin cans on the ends of a taut 

string. Either can may be used to transmit or to receive, but not at the 
same time. 

 Full-duplex communication is more like a true telephone, where two 
people can talk at the same time and hear one another simultaneously. 
The mouthpiece of one phone transmits to the earpiece of the other, 
and vise-versa. Full-duplex is often facilitated through the use of two 
separate channels (or networks) with an individual set of wires for each 
direction of communication. It is sometimes accomplished by means of 
multiple-frequency carrier waves, especially in radio links, where one 
frequency is reserved for each direction of communication. 
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Digital Communications 
 USB (Universal Serial Bus): used to interconnect 

many external peripheral devices to a central 
processor. 

 FireWire: a high-speed serial network capable of 
operating at 100, 200, or 400 Mbps with 
versatile features such as “hot swapping” 
(adding or removing devices with the power on). 
Designed for high-performance computer 
interfacing such as cabin management systems. 

 Bluetooth: a radio-based communications 
network designed for linking of two electronic 
devices. Provisions for data security come 
designed into this network standard. 

 Wi-Fi: a radio-based two way communication 
providing high speed connection between 
multiple devices; aka 802.11 
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Bus Categories 

 RS-232: the most common serial network used in computer 
systems, often used to link peripheral devices such as printers and 
mice to a personal computer. Limited in speed and distance 
(typically 45 feet and 20 kbps, although higher speeds can be run 
with shorter distances). RS-232 can run reliably at speeds in excess 
of 100 kbps, but this is only valid for very short distances of around 6 
feet. RS-232C is often referred to simply as RS-232. 

 RS-422A/RS-485: two serial networks designed to overcome some 
of the distance and versatility limitations of RS-232C. Used widely in 
industry to link serial devices together in electrically “noisy” 
environments. Much greater distance and speed limitations than 
RS-232C, typically over half a mile and at speeds approaching 10 
million bits/second (Mbps). 

 Ethernet: a high-speed network which links computers and some 
types of peripheral devices together. “Normal” Ethernet runs at a 
speed of 10 Mbps, and “fast” Ethernet runs at 100 Mbps. 
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Bus Categories 

 ARINC 629, Multi-Transmitter Data Bus: serial data bus which operates 
over cable at 2 Mbps. Developed by Boeing. 

 ARINC 429, Digital Information Transfer System: point-to-point, two-wire Bi-
Polar Return-to-Zero signal, 32 bit data,100K or 12.5K bit rate. 

 ARINC 659, Backplane Data Bus for Integrated Modular Avionics: which 
operates at 60 Mbps as a commercial 

    aviation bus.  

 ASCB (avionics standard communications bus): a high-speed, bi-directional 
digital data bus. 

 CAN Bus (Controller Area Network)  is a Balanced (differential) 2-wire 
interface running over either a Shielded Twisted Pair (STP), Un-shielded 
Twisted Pair (UTP), or Ribbon cable. Each node uses a Male 9-pin D 
connector. The Bit Encoding used is: Non Return to Zero (NRZ) encoding 
for data communication on a differential two wire bus. The use of NRZ 
encoding ensures compact messages with a minimum number of transitions 
and high resilience to external disturbance.  

http://www.interfacebus.com/Definitions.html
http://www.interfacebus.com/Definitions.html
http://www.interfacebus.com/Definitions.html
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The Original Data Bus 
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Group of Twisted wire pairs that are 

shielded to prevent electromagnetic 

interference 
 

 Shielding may serve as a ground 

 Shielding can be applied to individual pairs, or 
to the collection of pairs. When shielding is 
applied to the collection of pairs it is referred 
to as screening 

 Screened twisted pair cable may have a 

   special grounding wire (called a drain wire) 
added 
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Twisted pair cables are shielded to 

prevent electromagnetic interference 

 Shielded twisted pair (STP) cabling includes metal 
shielding over each individual pair of copper wires. This 
type of shielding protects cable from external EMI 

 Screened unshielded twisted pair (S/UTP), also known 
as fully shielded (or foiled) twisted pair (FTP), is a 
screened UTP cable. It is a thin, flexible cable that is 
easy to route. UTP is small, so it does not fill up wiring 
ducts quickly 

 Screened shielded twisted pair (S/STP) cabling, also 
known as Screened Fully shielded Twisted Pair (S/FTP), 
is individually shielded (like STP cabling) and has an 
outer metal shielding covering the group of shielded 
copper pairs (like S/UTP). This type of cabling offers 
excellent protection from external interference  



15 

Transposition of Wires 
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2 Twisted Pairs: 
 Conductors: 24 AWG silver plated copper alloy 

 Insulation: High temperature flouropolymer 
 Shield: Aluminum/Polyester tape 

Color Code:   

 Pair 1: White/Blue, Blue/White 
 Pair 2: White/Orange, Orange/White 

 
Overall Cable: 

Drain Wire: 24 AWG silver plated copper alloy 
Binder: Polyester tape 

Shield 1: Aluminum/Polyester tape 

Shield 2: 38 AWG silver coated copper braid 
Jacket: Blue high temperature flouropolymer 
(laser markable) 

Physical Characteristics 
Outer Diameter: 0.240 inches nominal 

Bend Radius: 1.5 inches nominal 
Weight: 3.75 lbs/100 feet nominal 

Temperature Range: -55° to +150° C 

Skydrol Resistant: Yes 
 

Electrical Characteristics (each pair) 
Impedance: 100 Ohms nominal 

Capacitance: 15.0 pF/ft maximum 
Velocity of Propogation: 78% nominal 

Attenuation: 10 MHz 2.38 dB/100 meters 

(nominal)    100 MHz 7.6 dB/100 meters 
 

Applications 
LAN, 10/100 Base T 

 Cage Code: 66197  •  Issue Date: 9/21/09 

Environmental: 
• ECS data bus cables are designed to meet, or exceed, burn requirements as set forth in Federal Aviation  

  Regulations 14 CFR Part 25.869(a)(4) Amdt 25-113, Appendix F Part I(a)(3).  

• They are manufactured with materials which, when subjected to flames or high temperatures, will not outgas  
  deadly hydrogen chloride produced by conventional PVC cables. 



Impedance Critical 

 

 

 Impedance is a result of:  

 Induction 

 Capacitance 

 Resistance  
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ELI   ICE 

 ELI  =  Inductive Circuit 

 Voltage leads Amperage  

 

 ICE  =  Capacitive Circuit 

 Amperage leads Voltage 
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43.13-1B - Acceptable Methods, 

Techniques, and Practices - Aircraft 

Inspection and Repair [Large AC. This 

includes Change 1.] 
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Answers…..http://www.ask.com 
 

 

 

What's your question? 

Submit a question to our community and get an answer from real people. 

Submit 

 

My Q&A 

 

 



Inspection Criteria 

 Manufacturer Documentation 

 Standard Practice 

 Wiring Manual 

 System Manufacturer Approved Data 

 EWIS Guidance 
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Title 14: Aeronautics and Space 

PART 25—AIRWORTHINESS STANDARDS: 

TRANSPORT CATEGORY AIRPLANES  

 
 Subpart H—Electrical Wiring Interconnection Systems (EWIS) 

 Source:   Docket No. FAA–2004–18379, 72 FR 63406, Nov. 8, 

2007, unless otherwise noted.  

 § 25.1701   Definition. 

 (a) As used in this chapter, electrical wiring interconnection system 

(EWIS) means any wire, wiring device, or combination of these, 

including termination devices, installed in any area of the airplane 

for the purpose of transmitting electrical energy, including data and 

signals, between two or more intended termination points.  

http://ecfr.gpoaccess.gov/cgi/t/text/text-idx?c=ecfr;sid=a85c74087e38ba9baf075e05c03ebbdb;rgn=div5;view=text;node=14:1.0.1.3.11;idno=14;cc=ecfr
http://ecfr.gpoaccess.gov/cgi/t/text/text-idx?c=ecfr;sid=a85c74087e38ba9baf075e05c03ebbdb;rgn=div5;view=text;node=14:1.0.1.3.11;idno=14;cc=ecfr
http://ecfr.gpoaccess.gov/cgi/t/text/text-idx?c=ecfr;sid=a85c74087e38ba9baf075e05c03ebbdb;rgn=div5;view=text;node=14:1.0.1.3.11;idno=14;cc=ecfr
http://ecfr.gpoaccess.gov/cgi/t/text/text-idx?c=ecfr;sid=a85c74087e38ba9baf075e05c03ebbdb;rgn=div5;view=text;node=14:1.0.1.3.11;idno=14;cc=ecfr
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WHAT IS EWIS? 

It’s not just for Part 25 aircraft…. 
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ESD Awareness 
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Bonding 
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Modular Avionics Unit 
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MAINTENANCE INDUCED ERRORS 

 

 

 

 Improper Wire Selection 

 Improper Prep and Terminations 

 Improper Routing / Installation 
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Cutting and Stripping 
ALLOWABLE NICKED OR BROKEN 
STRANDS 
  
Copper: 
AWG 22 – 12 = NONE 
AWG 10  = 2 
AWG 8 to 4  = 4 
AWG 2 to 0  = 12 
  
Aluminium: 
All sizes   = NONE 

STRIPPING of INSULATION 
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Crimping and Soldering 

 Tensile strength of the wire-to-terminal joint 
should be at least the equivalent tensile 
strength of the wire 
 

 Resistance of the wire-to-terminal joint 
should be negligible relative to the normal 
resistance of the wire 

Use calibrated and appropriate 
tools 
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EWIS Separation / Segregation 

 Category 1, 2, 3 and 4 circuits shall be segregated from 
one another as far as is necessary to prevent danger 
and electrical interference. 
 

 Category 4 circuits shall not be installed in the same 
conduit, ducting or trunking as circuits of other 
categories and shall be segregated from circuits of other 
categories at a distance sufficient to prevent danger and 
electrical interference with the circuits of those other 
categories. 

SEGREGATION REQUIREMENTS 

  

CATEGORY NUMBER CATEGORY NAME 

 1 Power 

 2 Secondary Power 

 3 Transient and Pulse 

 4 Sensitive 

 5 Susceptible 



Impedance Critical 

 

 

 Impedance is a result of:  

 Induction 

 Capacitance 

 Resistance  
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Wire Separation 
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Installation Concerns 

 Twisted pair’s susceptibility to the 
electromagnetic interference depends on the 
pair twisting schemes staying intact during the 
installation   

 Twisted pair cables usually have stringent 
requirements for maximum pulling tension as 
well as bend radius 

 Fragility of twisted pair cables makes the 
installation practices an important part of 
ensuring the cable’s performance 
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In the event you have a difficult 

digital bus problem, remember 

 


