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Summary of Problems

# Problem Objective Models
1 4x4 Matrix Multiplier J LUT v
2 16-Tap Symmetric FIR Filter J} Power v
3  Pipelined 8-Tap FIR Filter 1 Fmax v
4 Streaming 3x3 CNN Convolution Layer 1 Fmax v
5  Sobel Edge Detection Accelerator 1 Fmax v
6 AES-128 Encryption Engine J LUT v
7  Streaming Pipelined AES-128 Encryption 1 Frequency v
8  G-Share Branch Predictor J LUTs v
9  Dual-Port Register File J LUT v
10  8-Bit Single-Cycle ALU with Flags 1 Fmax v
11  Direct-Mapped Write-Through Cache J LUT v
12 Fixed-Point Softmax Approximation Layer J LUT v
13 Hardmax One-Hot Classifier J LUT v
14 IPv4 Header Sniffer J LUT v
15 Longest Prefix Match Router J LUT v
16  Priority-Based Packet Filter J LUT v
17 Key-Value Database with Round-Robin Replacement J LUT v
18 CRC-32 Generator J LUT v
19 Tterative CORDIC Sin/Cos JLUT v
20 Pipelined CORDIC Sin/Cos 1 Fmax v
21  Fixed-Point PID Robot Position Controller J LUT v
22 Fixed-Weight Perceptron J LUT v
23 Streaming FIX Message Decoder 1 Fmax v
24  Keypad Access Control FSM J LUT v
25 64-bit Popcount with Threshold Flag 1 Fmax v
26  Complementary PWM Generator with Dead-Time J LUT v
27 Streaming Run-Length Encoder 1 Fmax v
28 Sliding-Window Heart-Rate Estimator J LUT v
29 4-Point Complex FFT J LUT v
30 AXI4-Stream 8-to-32 Upsizer J LUT v
31  Hamming SECDED Decoder J LUT v
32 Priority Interrupt Controller J LUT v
33 Asynchronous Dual-Clock FIFO J LUT v
34  8-Port Round-Robin Arbiter J LUT v
35 SPI Mode-0 Master J LUT v
36 Oversampled 8N1 UART Receiver J LUT v
37 ECG R-Peak Detector J LUT v
38 7-Sample Median Denoising Filter J LUT v
39 Single-Cycle RV32I Micro Core J LUT v
40 Triple-Hash Bloom Filter Engine J LUT v
41 64-Bin Streaming Histogram Engine 1 Fmax v
42 Fixed-Ladder Top-of-Book Builder 1 Fmax v



# Problem Objective Models
43  Parallel Bitonic Sort and Rank Engine 1 Fmax v
44  16x8 Binarized Dense Layer J LUT v
45  Parallel Prefix Sum Unit 1 Fmax v
46  Token Bucket Rate Limiter J LUT v
47  8-Entry TCAM Lookup J LUT v
48  2x2 Streaming MAC Tile 1 Fmax v
49  Variable-Width Timestamp Delta Encoder J LUT v
50 Streaming Dot Product Accumulator 1 Fmax v
51 Runtime-Reconfigurable 8-Tap FIR J LUT v
52  Streaming 5-Point Stencil Engine J LUT v




1. 4x4 Matrix Multiplier

LUT Count (Lower is Better)

Power Count (Lower is Better)

Merged Synthesis@1 (LUT) - 001_matrix_mult_4x4
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2. 16-Tap Symmetric FIR Filter
Merged Synthesis@1 (Power) - 002_fir_l16tap
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3. Pipelined 8-Tap FIR Filter

Merged Synthesis@1 (Fmax) - 003_fir_8tap_perf
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4. Streaming 3x3 CNN Convolution Layer
Lo Merged Synthesis@1 (Fmax) - 004_cnn_conv3x3
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5. Sobel Edge Detection Accelerator

Fmax Count (Higher is Better)

6. AES-128 Encryption Engine

LUT Count (Lower is Better)

Merged Synthesis@1 (Fmax) - 005_sobel_edge
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7. Streaming Pipelined AES-128 Encryption

Merged Synthesis@1 (Frequency) - 007_aes128_pipelined
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8. G-Share Branch Predictor

Merged Synthesis@1 (LUTs) - 008_gshare_predictor
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9. Dual-Port Register File

Merged Synthesis@1 (LUT) - 009_register_file_2rlw
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10. 8-Bit Single-Cycle ALU with Flags

Merged Synthesis@1 (Fmax) - 010_alu_8bit

120

111.79 111.79 111.79

100 A

80

60 1

40 1

Fmax Count (Higher is Better)

20 1

Models



11. Direct-Mapped Write-Through Cache

LUT Count (Lower is Better)

Merged Synthesis@1 (LUT) - 011_cache_direct_mapped
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12. Fixed-Point Softmax Approximation Layer
Merged Synthesis@1 (LUT) - 012_softmax_approx
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13. Hardmax One-Hot Classifier

Merged Synthesis@1 (LUT) - 013_hardmax_onehot
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14. TPv4 Header Sniffer

Merged Synthesis@1 (LUT) - 014_ipv4_parser
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15. Longest Prefix Match Router

LUT Count (Lower is Better)

LUT Count (Lower is Better)

Merged Synthesis@1 (LUT) - 015_router
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16. Priority-Based Packet Filter
Merged Synthesis@1 (LUT) - 016_packet _filter
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17. Key-Value Database with Round-Robin Replacement

Merged Synthesis@1 (LUT) - 017_keyvalue_database
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18. CRC-32 Generator
0 Merged Synthesis@1 (LUT) - 018_crc32_generator
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19. Iterative CORDIC Sin/Cos

Merged Synthesis@1 (LUT) - 019_cordic_sincos
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20. Pipelined CORDIC Sin/Cos
Lo Merged Synthesis@1 (Fmax) - 020_cordic_sincos_pipelined
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21. Fixed-Point PID Robot Position Controller

LUT Count (Lower is Better)

LUT Count (Lower is Better)

Merged Synthesis@1 (LUT) - 021_robot_controller
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22. Fixed-Weight Perceptron
Merged Synthesis@1 (LUT) - 022_fixed_weight_perceptron
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23. Streaming FIX Message Decoder

Merged Synthesis@1 (Fmax) - 023_fix_msg_decoder
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24. Keypad Access Control FSM
Merged Synthesis@1 (LUT) - 024 _digital_lock_keypad
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25. 64-bit Popcount with Threshold Flag

Merged Synthesis@1 (Fmax) - 025_popcount64_threshold
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26. Complementary PWM Generator with Dead-Time
Merged Synthesis@1 (LUT) - 026_pwm_deadtime
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27. Streaming Run-Length Encoder

Fmax Count (Higher is Better)

LUT Count (Lower is Better)

Merged Synthesis@1 (Fmax) - 027_rle_encoder

175 4
150 4
125 4
100 1
75 1
50
25
> > > > >
R o K Ko & o Ko
o o o° & @ @ o
& o o o 2 2 5
0 : : . ; . ;
w O <& o & 2 &
d zé_ & N 6,:\’ bé <&
& < & J <& >
o & Al N % &
& 9 > Q o
01’0 o*‘z
Models
o 7 . .
28. Sliding-Window Heart-Rate Estimator
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29. 4-Point Complex FFT

Merged Synthesis@1 (LUT) - 029 _fft4_frame_processor
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30. AXI4-Stream 8-to-32 Upsizer
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31. Hamming SECDED Decoder

Merged Synthesis@1 (LUT) - 031_hamming_secded_decoder
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32. Priority Interrupt Controller
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33. Asynchronous Dual-Clock FIFO

Merged Synthesis@1 (LUT) - 033_async_dual_clock_fifo
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34. 8-Port Round-Robin Arbiter

Merged Synthesis@1 (LUT) - 034_round_robin_arbiter
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35. SPI Mode-0 Master

Merged Synthesis@1 (LUT) - 035_spi_master
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36. Oversampled 8N1 UART Receiver
Merged Synthesis@1 (LUT) - 036_uart_receiver
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37. ECG R-Peak Detector

Merged Synthesis@1 (LUT) - 037_ecg_r_peak_detector
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38. 7-Sample Median Denoising Filter
Lo Merged Synthesis@1 (LUT) - 038_median7_signal_denoiser
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39. Single-Cycle RV32I Micro Core

Merged Synthesis@1 (LUT) - 039_rv32_micro_core
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40. Triple-Hash Bloom Filter Engine
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41. 64-Bin Streaming Histogram Engine

Fmax Count (Higher is Better)

Fmax Count (Higher is Better)
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42. Fixed-Ladder Top-of-Book Builder
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43. Parallel Bitonic Sort and Rank Engine

Fmax Count (Higher is Better)

LUT Count (Lower is Better)
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44. 16x8 Binarized Dense Layer
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45. Parallel Prefix Sum Unit

Merged Synthesis@1 (Fmax) - 045_prefix_scan8
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46. Token Bucket Rate Limiter
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47. 8-Entry TCAM Lookup

Merged Synthesis@1 (LUT) - 047_tcam8_lookup
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48. 2x2 Streaming MAC Tile

Merged Synthesis@1 (Fmax) - 048_systolic_mac2x2
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49. Variable-Width Timestamp Delta Encoder

LUT Count (Lower is Better)

Fmax Count (Higher is Better)

Merged Synthesis@1 (LUT) - 049_timestamp_delta_encoder
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50. Streaming Dot Product Accumulator
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51. Runtime-Reconfigurable 8-Tap FIR

Merged Synthesis@1 (LUT) - 051_runtime_reconfigurable_fir
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52. Streaming 5-Point Stencil Engine

Merged Synthesis@1 (LUT) - 052_streaming_5point_stencil
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