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JIANG Lin-Lin, ZHAO Bo-Long

(Aeronautical Computing Technique Research Institute, Xi’an 710065, China)

Abstract: In order to fulfill the requirements of high-speed and real-time down data transmission of unmanned aerial

vehicle data link, a high-speed data transmission unit based on PowerPC processor and IEEE1394 bus is realized. First, the

paper introduces the design requirements of down data transmission system in unmanned aerial vehicle data link. Then it

describes the system architecture of down data transmission system and the realization of software and hardware in data

transmission unit in detail. At last, the function and performance of data transmission unit are validated through the

encirclement of IEEE1394 bus. The experiment indicates that the data transmission unit has the characteristics of simple

design, high transmission capability, high reliability and low power dissipation, which has broad application prospects.
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CPU Dhrystone rating 135.51 MIPS 210.80 MIPS
Whetstone rating 111.11 MIPS 166.67 MIPS

FLOPS rating 43.63 MFLOPS 65.74 MFLOPS

DSpP Convolution speed 19.80 MFLOPS 24.75 MFLOPS

Fast fourier transform speed

26.88 MFLOPS

43.80 MFLOPS

Recursive filtering speed 26.08 MFLOPS 40.75 MFLOPS
Sinc interpolation speed 10.98 MFLOPS 17.04 MFLOPS
Realtime Preemption task switch time 0.67 us 0.23 us
Without preemption task switch time 3.48 us 2149 us
Memory Average memory bandwidth 46.99 MByte/s 147.95 MByte/s
Measured total average memory Latency 284.80,ns "180.60 ns
Measured including the L1 cache average memory latency 247.00 ns 155.60 ns
10 Serial 10 transport speed 97087.38 bit/s 97560.98 bit/s
Network transport speed 13.25 Mbit/s 57.575 Mbit/s
Power Power dissipation MPC8245:2.70 W MPC8270: 2.10 W
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