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Clk [MHz] Gates % Clk [MHz] Gates %

without protection 144.7 755 -45.25 109.1 1,915 -41.67

TMR 126.9 1,545 12.04 99.9 3,549 8.10

Hamming 120.6 1,379 ----------- 92.0 3,283 ---------

Hamming single encoder 116.5 1,293 -6.24 92.7 3,014 -8.19

Hamming additional data protection 118.6 1,266 -8.19 90.1 3,038 -7.46

Hamming shared decoder 113.8 1,263 -8.41 88.9 2,940 -10.45

FIR Filter 11 Taps
ASIC - TSMC 0,25 µm
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Slices FF LUT Clk [MHz] Slices FF LUT Clk [MHz]

without protection 33 48 105 382.85 83 96 263 371.01

TMR 77 144 238 365.10 195 288 538 354.80

Hamming 59 72 208 352.61 147 144 474 346.14

Hamming single encoder 57 72 178 338.41 132 144 405 329.28

Hamming additional data protection 53 72 188 341.30 129 144 430 320.45

Hamming shared decoder 52 72 183 327.33 125 144 423 220.65
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Clk [MHz] Gates % Clk [MHz] Gates %

Hamming 120.6 1,379 -------- 92.0 3,283 --------

TMR 136.0 1,487 7.8 99.9 3,549 8.1

shared decoder 113.8 1,263 -8.4 89.9 2,912 -11.3

Hamming 108.2 2,784 -------- 92.9 6,556 --------

TMR 126.0 3,104 11.5 81.7 7,073 7.9

shared decoder 101.4 2,492 -10.5 78.6 5,851 -10.8

Hamming 103.8 5,494 -------- 78.9 12,882 --------

TMR 128.7 6,204 12.9 92.9 14,146 9.8

shared decoder 100.8 4,711 -14.3 72.0 11,076 -14.0
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Fir Filter 11 Taps
ASIC - TSMC 0,25 µm
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Slices FF LUT Clk [MHz] Slices FF LUT Clk [MHz]

Hamming 59 72 208 352.61 147 144 474 346.14

TMR 77 144 238 365.10 195 288 535 244.80

shared decoder 52 72 183 327.33 125 144 392 220.65

Hamming 137 126 450 222.47 306 252 1020 185.12

TMR 234 288 516 363.65 512 576 1165 240.73

shared decoder 108 126 383 202.72 278 252 866 184.09

Hamming 260 228 897 183.39 587 456 1987 189.47

TMR 456 576 1023 364.23 929 1152 2308 218.91

shared decoder 229 228 773 176.37 539 456 1775 138.24
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