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Design and Implementation of Mil-1394 Module
Based on AS5643 Protocol

ZHAO Bin, TIAN Ze, YANG Feng, WANG Qi-hui, WANG Xuan-ming
( Aeronautical Computing Technique Research Institute,Xi’ an 710119, China)

Abstract ;: With the IEEE-1394 successfully applied in aviation field, IEEE—1394 has become a member of avionics bus. In order to solve
the 1394 bus in the application of avionics system, meet the requirement of avionics environment, and correspond the requirement of
AS5643 for certainty and reliability requirements of the 1394 bus. Introduced the design and implementation of a module based on
AS5643 , from hardware architecture , FPGA logic architecture and software architecture in detail , and proposed an implementation based
on FPGA logic AS5643 agreement solution. According to experimental verification , the result shows that the module meets the design in-

dexes ,has good performance,to achieve the high transmission rate and meet the application requirements of airborne environment.
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Test P.
Port Under Test Port2 Port1 Portl
Signaling Speed 5400 S400 S400
Run [D uuT123 UuT123 uuT123
Test Point Transmit Transmit| Transmit|
11:25:28 A STP STP STP
Macro Yersion Ver 1.3 Ver 1.3 Ver 1.3
Normative Measurements
Baud Rate 491.5053 191.4874 491.5456|Mhz
ax Diff Amplitude 7271 1280 122.6|mv
Iin Diff Amplitude 703.6 704.1 699.1{m
Min Rise/Fall Time 2401 295.7 248.7|ps
Max RisedFall Time 4044 3720 408.6]ps
Differential Skew 43.3 473 41.2|ps
Commaon kode fIs 1.9 1.6
Mormalized Eye 0 0 0Violations
Absolute Eye 0 0 0["iolations
Calculated DJ PP 205.2 199.6 189.5)ps
Calculated TJ PP 142.5 426.9 402.4(ps
Informative Measurements
Measured TJ PP 132.9850648| 1357512855  131.8080703(ps
RS BB.39721623|  56.68570754| 53.658243846|ps
Calculated R PP 16.95280412|  16.23032769|  15.20539827 [ps
Rising/Falling DJ PP 2.374553685| B.690268343| 4726480063 |ps
T State DJ PP 2887217807 7.73567864|  12.80849002|ps
Running Disp DJ PP 4671250334  47.80252654| 57.35629493(ps
Frequency 1 DJ PP 116.9426456|  97.015475978| 67.84956219(ps
Frequency 2 DJ PP 3429281704 38.39996081| 26.78512614[ps
Samples Measured 5086 5085 5086
STP_Transmit STP_Transmit STP_Transmit
Specification Limits 5400 5400 5400
Baud Rate Hz 491.4708 491.4708 491.4708|Mhz
Hz 491 5632 491 5652 491.5692|Mhz
Differential Amplitude my 300 300 300 mv
i 500 800 B00|m
Rise/ Fall 10%-90% ps 80 50 80|ps
ps 800 800 B00|ps
Differential Skew ps 50 50 50| ps
T Deterministic Jitter pe 244 244 244|ps
Tx Total Jitter ps 529 520 520|ps
_ICammon Mode N 2.415 2418 2.415[v
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