Appendix A

Table A.1 Worst case delay, area, cell count and leakage power values for different operand
sized multipliers implemented using AMCLA

Multiplier size | Multiplication | Area in mm” Cell count Power in
delay in pico Micro
sec. watt

8x8 2659 0.015 770 149.4

16x16 4495 0.029 1453 302.2

32x32 8197 0.109 4353 971.5

54x54 13205 0.301 9947 2600

64x64 15198 0.423 12440 3700

Table A.2 Worst case delay, area, cell count and leakage power values for different operand
sized multipliers implemented using AMCLEBC

Multiplier size | Multiplication | Area in mm” Cell count Power in
delay in pico Micro
sec. watt

8x8 2570 0.018 833 209.9

16x16 4408 0.031 1461 327.4

32x32 6648 0.113 3749 775.1

54x54 12893 0.311 9978 2700

64x64 15249 0.430 14212 3800

Table A.3 Worst case delay, area, cell count and leakage power values for different operand
sized multipliers implemented using WM32CLA

Multiplier size | Multiplication | Area in mm” Cell count Power in
delay in pico Micro
sec. watt

8x8 2835 0.009 558 105.0

16x16 4974 0.034 2168 548.7

32x32 5392 0.134 4478 1100

54x54 6278 0.381 10583 3200

64x64 7095 0.534 14641 4500




Table A.4 Worst case delay, area, cell count and leakage power values for different operand
sized multipliers implemented using WM32CLEBC

Multiplier size | Multiplication | Areain mm” | Cell count Power in
delay in pico Micro
sec. watt

8x8 2656 0.009 538 123.5

16x16 3788 0.036 1572 365.2

32x32 5214 0.136 4284 1100

54x54 6581 0.385 10122 3200

64x64 6992 0.539 13911 4500

Table A.5 Worst case delay, area, cell count and leakage power values for different operand
sized multipliers implemented using WM42CLA

Multiplier size | Multiplication | Area in mm” Cell count Power in
delay in pico Micro
sec. watt

8x8 2593 0.008 580 112.4

16x16 3758 0.033 1805 365.4

32x32 5144 0.131 4692 1100

54x54 6594 0.388 11040 3000

64x64 6817 0.534 15567 4400

Table A.6 Worst case delay, area, cell count and leakage power values for different operand
sized multipliers implemented using WM42CLEBC

Multiplier size | Multiplication | Areain mm” | Cell count Power in
delay in pico Micro
Sec. watt

8x8 2312 0.012 686 150.1

16x16 3693 0.035 1368 299

32x32 5114 0.134 4360 1100

54x54 6579 0.392 10555 3000

64x64 6842 0.538 14644 4300

TableA.7 Worst case delay, area, cell count and leakage power values for different operand
sized multipliers implemented using WMRBCLA

Multiplier size | Multiplication | Areain mm” | Cell count Power in
delay in pico Micro
Sec. watt

8x8 3376 0.014 771 174.2

16x16 5230 0.056 3004 798.7

32x32 6659 0.245 8953 2400

54x54 7916 0.714 20768 6500

64x64 8636 1.072 30318 9500




Table A. 8 Worst case delay, area, cell count and leakage power values for different operand
sized multipliers implemented using WMRBCLEBC

Multiplier size | Multiplication | Area in mm” Cell count Power in
delay in pico Micro
sec. watt

8x8 3367 0.064 931 221.2

16x16 4786 0.059 2877 720.2

32x32 6731 0.251 8482 2400

54x54 7823 0.724 20993 6500

64x64 8690 1.072 30496 9400

Table A. 9 Worst case delay, area, cell count and leakage power values for different operand
sized multipliers implemented using Radix64CLA

Multiplier size | Multiplication | Areain mm” | Cell count Power in
delay in pico Micro
sec. watt

8x8 3446 0.040 1541 340.3

16x16 4973 0.083 3634 844.2

32x32 6601 0.348 11099 2800

54x54 8156 0.942 28568 7900

64x64 8509 1.356 39339 11100

Table A.10 Worst case delay, area, cell count and leakage power values for different operand
sized multipliers implemented using Radix64CLEBC

Multiplier size | Multiplication | Areain mm” | Cell count Power in
delay in pico Micro
sec. watt

8x8 3558 0.036 1204 263.1

16x16 4817 0.083 3677 873.7

32x32 6585 0.351 10918 2900

54x54 8023 0.948 27820 7600

64x64 8443 1.363 38325 10700
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Appendix B

Snapshot view of an 8x8 multiplier core layout based on WM42CLA architecture.



Method of Power Estimation

To estimate the power consumption, a default toggle rate of 10MHz is specified by using the
command “config activity default 10¢® . This assigns all the pins a default toggle rate of
10MHz. This toggle rate is applied to all architectures and for all operand sizes of multipliers.
This switching activity is used for average current calculation. After defining the switching
activity, the leakage power, switched-capacitance power dissipation and the dynamic power
dissipation are estimated by using the command “report power analysis”. Leakage power is
the power dissipation through leakage current, when the signal is stable. Swcap is the power
dissipated to charge and discharge any capacitance of input load and wire. The internal power
dissipation is because of the short circuit current that flows through the PMOS and NMOS
parts, when both are conducting. So as the switching activity changes the internal and swcap
power dissipation also changes.

A typical power analysis report for different toggle rate for a 32x32 WM42CLA is
given in Fig. A.1 below. Here initially a toggle rate of SMHz is defined and the power
analysis report is obtained. Then the switching activity is doubled and the power analysis
report is obtained. It indicates that the internal and swcap power increases approximately by

two fold as the toggle rate doubles.

Fig. A.1 Power analysis report of a 32x32 multiplier for toggle rate of SMHz and 10MHz.

mantle[6] :>config activity default 5e6
mantle[7] :>report power analysis $m
FHA ARt ddddd a4 4 A A A A A A A A A AAAAAARA A4 4

cell model leakage internal swcap total

(H) mymul_comp 80.6 uwW 291.0 uW 221.3 uW 592.9 uW
E R
mantle[8] :>config activity default 10e6
mantle[9] :>report power analysis S$m

FHEFH AR A R R R 4

cell model leakage internal swcap total

(H) mymul_comp 80.6 uw 582.0 uw 442 .6 uwW 1.1 mw
E R
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