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Abstract: In this report, we propose a new approach for the FPGA-based prototyping
acceleration. In this method, a circuit mapped on FPGA is divided into two parts and
converted to a pipeline circuit by inserting registers. With this, the throughput of the circuit
can be improved. When inserting pipeline registers, we devise a method to use un-used
registers in logic elements of FPGA for reducing the resource of the FPGA. A cut-set based
algorithm is used in the partitioning. The algorithm is applied to several benchmark circuits,
and 11.9% to 109% increases on clock frequency are obtained.
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defparam ¥fulladder:fa0 | Add1766_I .operation_mode = "Normal";

defparam ¥fulladder:fa0 | Add1°66_1 .synch_mode = "off";

defparam ¥fulladder:fa0 | Add1766_I .register_cascade_mode = "off";

defparam ¥fulladder:fa0| Add1766_I .sum_lutc_input = "datac";

defparam ¥fulladder:fa0O | Add1766_I .lut_mask = "9966";

defparam ¥fulladder:fa0 | Add1°66_I .output, mode = "comb_only";
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#£1. MEHFR L ALU OEBRER

Circuit Original Pipelined Increase
#LE #REG |Freg(MHz) #LE H#REG Freg(MHz)

add16 64 48 314 .96 83 73 3775 19.90%

add32 128 a6 300.3 163 145 342 94 14.20%

add48 192 144 281.85 243 217 321.75 14.20%

add64 256 64 252 21 323 289 304 .41 20.10%

alug 156 29 149 .39 237 126 167.79 12.30%

#®2. ESIREBOERER

Circuit Freq(MHz) | Total LE |Comb |Reg_only |Comb_Reg | Circuit [Freq(MHz)| TotalLE | Comb |Reg_only |[Comb_Reg
multd 57.5 187 155 32 1] mult8_p 106.2 237 118 g2 37
mult16 23.8 755 691 G4 1] multi6_p 43.1 977 554 286 137
mult32 10.2 3043 2015 128 1] mult32_p 21.4 3993 2386 1078 529
# 3. ISCAS85 A EIEEDERKER

Circuit Freq{MHz) | Total LE [Comb |Reg_only [Comb_Reg | Circuit |Freq(MHz)| TotalLE [ Comb |Reg_only |Comb_Reg

c 2634 82 36 32 14 c8_p 338.29 90 14 49 27
c432 60.1 109 G 39 4 C432_p 144.1 141 48 71 22
C499 150.3 149 76 73 0 C499 p | 2328 181 63 105 g
Caa0 110.8 199 113 78 g C880_p 177.7 253 71 132 50
C1355 154.2 147 74 73 1] C1355_p | 24741 1749 66 105 g
C2670 123.8 335 131 179 25 C2670_p | 2251 322 77 179 66
C3540 68.8 397 325 54 18 C3540_p 81.3 428 302 85 41
C5315 101.8 687 402 243 42 C5315_p| 126.6 718 266 362 90
C6288 221 591 527 63 1 CG6288_p 38.3 624 517 74 33
C7552 101.4 719 419 263 37 C7552 p| 112.8 771 349 329 93

# 4. ISCASS5 JIEFIEIH D ZBfS R

Circuit Freq{MHz} | Total LE |Comb [Reg_only |Comb_Reg | Circuit |Freg{MHz) TotalLE | Comb [Reg_only [Comb_Reg
5298 2634 82 36 32 14 cB_p 338.29 a0 14 49 27
51196 60.1 109 66 39 4 C432_p [ 1444 141 48 71 22
51238 150.3 149 T 73 0 C499_p 232.8 181 68 105
51423 110.8 199 113 78 8 C880_p 177.7 253 71 132 50
51488 154.2 147 74 73 0 C1355_p | 24741 179 66 105
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