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Abstract: The data structure of telemetry data received by telemetry ground station is complex, there are difficulties in processing

(Shanghai Aerospace Electronics Co. Ltd, Shanghai

telemetry data based on FPGA. Thus the High— Level Synthesis technology is introduced. High— Level Synthesis can shorten FPGA
design and development cycle compared to traditional RTL implementation when implementing identical functions. Comparing to RTL

implementation, the code size about telemetry data processing is only 1/10 to 1/20, the development cycle is only 1/4 to 1/10, and

the code execution efficiency is identical.
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Interface
—Summary
RTL Ports Dir Bits Protocol Source Object C Type

ap_clk in 1 ap_ctrl_chain tm process_block return value
ap_rst in 1 ap_ctrl chain tm_process_block return value
ap_start in 1 ap_ctrl chain tm process block return value
ap_done out 1 ap_ctrl chain tm process block return value
ap_continue in 1 ap ctrl chain tm process_block return value
ap_idle out 1 ap_ctrl chain  tm process block return value
ap_ready out 1 ap_ctrl chain tm process block return value
ap_return out 8 ap ctrl chain tm process block return value
input_data_dout in 8 ap_fifo input_data pointer
input_data_empty_n in 1 ap_fifo input_data pointer
input_data read out 1 ap_fifo input_data pointer
output_data_din out 8 ap_fifo output_data pointer
output_data_full n in 1 ap_fifo output_data pointer
output_data_write out 1 ap_fifo output_data pointer
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unsigned char temp u8 data;

float temp_float_data;

int * temp_s16_point;

int temp_s16_data;
iemp7u87data = tm array[11][85];

temp_float_data = (float)temp u8 data*5.0f/255. Of;
temp_s16_point = (int*)&temp_float_data;

temp_s16_data = *temp_s16_point;

out_array[10] (unsigned char) ( temp_s16_data & 0x000000ff) ;
out_array[11] (unsigned char) ( temp_s16_data & 0x0000££00)>>8) ;
out_array[12] (unsigned char) ( temp_s16_data & 0x00ff0000)>>16);
out_array[13] (unsigned char) ( temp_s16_data & 0xff000000)>>24) ;
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Utilization Estimates

— Summary
|Name BRAM_18K DSP48E FF LUT
DSP = = = =
Expression = = 0 3238
FIFO - - - -
Instance = 8 817 1883
Memory 7 = 0 0
Multiplexer = = = 2503
Register = = 849 =
Total 7 8 1666 7624
Available 730 740 269200 129000
Utilization (%) ~0 1 ~0 5
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Performance Estimates
- Timing(ns)
— Summary
Clock Target Estimated Urcertairty
ap_clk 100. 00 88.949 1.00
— Latency (clock cycles)

— Summary

Latercy Interval

min max min  max Type
6836 24367 6836 24367 rone
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