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Minimum size Step Maximum Size
 Parallel Cores

Ripple Carry Adder/Subtracter 2 1 1024
Group Carry Look-Ahead Adder/Subtracter 4 4 1024
Multi-Level Carry Look-Ahead Adder 4 4 256
Sklansky Parallel-Prefix Adder 2 1 1024

Adders/Subtracters

Kogge-Stone Parallel-Prefix Adder 2 1 1024
Carry Propagate Array Multiplier 2 1 256
Carry Save Array Multiplier 2 1 256
TriSection Pezaris Array Multiplier 2 1 256
Baugh-Wooley Array Multiplier 2 1 256

Multipliers

Modified Booth Multiplier 2 2 256
Restoring Cellular Array Dividers 8 power of 2 64

Dividers
Non-Restoring Cellular Array Dividers 8 power of 2 64

Square Rooters Non-Restoring Fractional Square Rooter 4 2 256
Squarers Non-Restoring Fractional Squarer 4 2 256
Shifters Multiplexer-based Shifter 2 1 256
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Minimum size Step Maximum Size
 Serial/Parallel Cores

Unsigned Serial/Parallel Multiplier 2 1 256
Multipliers

2's complement Serial/Parallel Multiplier 2 1 256
 Serial Cores

Serial adder 2 1 1024
Adders

Serial Column Adder 4 2 1024
Multipliers Serial multiplier 4 2 1024
Squarers Serial squarer 4 2 1024

Complementers Serial 1’s/2’s complement 2 1 1024
 Testing Structures
Pattern Generators Linear Feedback Shift Registers (LFSRs) 2 1 256
Response Analyzers Multiple Input Linear Feedback Shift Register

(MISR)
2 1 256
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Synopsys Mentor Graphics Altera Xilinx
Area
(mils)

Delay
(ns)

Area
(eq.gate)

Delay
(ns)

Area
(cells)

Delay
(ns)

Area
(LUTs)

Delay
(ns)

14-bit Carry Propagate Multiplier 1574 34.5 4590 33.3 401 99.4 415 84.2
14-bit Carry Save Multiplier 1579 24.3 4621 22.6 426 63.4 443 53.0
14-bit Baugh-Wooley Multiplier 1531 26.1 4632 29.0 386 67.7 560 53.6
14-bit Booth Multiplier 1341 19.1 4303 16.9 397 49.7 407 49.3
16/8-bit Restoring Array Divider 640 78.7 1461 42.6 212 103.5 210 74.3
16/8-bit Non-Restoring Array Divider 556 50.3 1159 39.6 188 105.5 210 80.8
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Altera Xilinx
Area (cells) Speed (MHz) Area (LUTs) Speed (MHz)

14-bit Unsigned Serial/Parallel Multiplier 42 250 42 257
14-bit Signed Serial/parallel Multiplier 71 250 74 249
14-bit Serial Multiplier 164 138.88 157 125.597
14-bit Serial Squarer 105 192.30 91 170.412
64 input Column Adder 126 250 126 198
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