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AsAP2 Single Tile (164 total)

Area 0.17 mm2

Transistors 325,000

CMOS Tech. 65 nm low-leakage

Max. frequency 1.2GHz @ 1.3 V

Instru. Memory 128 x 32-bit

Data Memory 128 x 16-bit
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Processor Name
Execution Time for 

Processing  One 128-bit 
Data Block (Clock Cycles)

SubBytes 132
ShiftRows 38
MixColumns 266
AddRoundKey 22
KeySubWord 56
KeyRotWord 26
KeyXOR 56
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Platform Method Tech.
(nm)

Area
(mm2)

Max
Freq. 
(MHz)

Throughput 
(cycles/byte)

Scaled 
Throughput

(Mbps)

Scaled
Area

(mm2)

Scaled
Throughput/Area

(Mbps/mm2)
Pentium 4 561 Bitslice 90 112 3600 16 2492 58.42 42.66
Athlon 64 3500 Bitslice 90 193 2200 10.6 2299 101 22.76
Core 2 Duo E6400 Bitslice 65 111 2130 9.19 1854 111 16.70
Core 2 Quad 
Q6600 (one core)

Bitslice
+ SSSE3 65 286/2 

= 143 2400 9.32 2060 143 14.41

Core 2 Quad 
Q9550 (one core)

Bitslice
+ SSSE3 45 214/4 

= 53.5 2830 7.59 2065 112 18.44

Core i7 920 
(one core)

Bitslice
+ SSSE3 45 263/4 

= 65.75 2668 6.92 2135 133 16.05

TI C6201 180 NA 200 14.25 311 NA NA
GeForce 8800 
GTX T-Box 90 484 575 NA 11500 252 45.63

This Work AsAP 65 6.63 1210 9.5 1019 6.63 153.70

Acknowledgments: 

SubBytes: byte substitution from a 
look up table

ShiftRows: cyclically shift by one, 
two and three bytes in the 2nd, 3rd 
and 4th row

MixColumns: each column multiplies 
a fixed polynominal over GF(28)

AddRoundKey: round key is added to 
byte blocks using a bitwise XOR 
operation
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