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CLAIMS 

1. A multi-bit adder apparatus comprising:  

a full adder stage configured to receive at least some of a plurality of least significant bits 

(LSBs) of first data and second data; 

a half adder stage configured to receive at least some of a plurality of most significant 

bits (MSBs) of the first data and the second data, wherein the half adder stage includes at least 

one half adder; 

a carry generation stage coupled to the full adder stage and the half adder stage, wherein 

the carry generation stage includes at least one serial propagate-generate (PG) component 

coupled to outputs of the at least one half adder; and 

a post summing stage coupled to the carry generation stage and the half adder stage and 

configured to generate a partial sum output of the first data and the second data, 

wherein a number of the at least some of the plurality of LSBs is different from a number 

of the at least some of the plurality of MSBs. 

2. The multi-bit adder apparatus of claim 1, wherein the full adder stage includes at least 

one full adder, and wherein the at least one full adder and the at least one half adder comprise 

parallel operational components. 

3. The multi-bit adder apparatus of claim 1, wherein the full adder stage includes at least 

one full adder, and wherein the at least one full adder and the at least one serial PG component 

comprise parallel operational components. 

4. The multi-bit adder apparatus of claim 1, wherein the half adder stage includes a plurality 

of half adders that comprise parallel operational components. 

5. The multi-bit adder apparatus of claim 4, wherein a number of the plurality of half adders 

is associated with a target power delay product (PDP) metric. 
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6. The multi-bit adder apparatus of claim 1, wherein the outputs of the at least one half 

adder includes a current propagate output and a current generate output, wherein the half adder 

stage includes a second half adder that is a next high bit-order half adder of the at least one half 

adder, wherein the second half adder is configured to produce a previous propagate output and a 

previous generate output based on the at least some of the plurality of MSBs, and wherein the 

serial PG component is further coupled to the current propagate output, the current generate 

output, the previous propagate output, and the previous generate output. 

7. The multi-bit adder apparatus of claim 6, wherein the serial PG component includes: 

a first logical-AND gate including: 

input ports coupled to the current propagate output and the previous propagate 

output; and  

an output port producing a serial propagate output; 

a second logical-AND gate including inputs ports coupled to the current propagate output 

and the previous generate output; and  

a first logical-OR gate including: 

input ports coupled to an output of the second logical-AND gate and the current 

generate output; and 

an output port producing a serial generate output. 

8. The multi-bit adder apparatus of claim 7, wherein the full adder stage includes at least 

one full adder configured to produce an intermediate carry output based on the at least some of 

the plurality of LSBs, and wherein the carry generation stage further includes at least one parallel 

PG component including: 

a third logical-AND gate including input ports coupled to the serial propagate output and 

the intermediate carry output; and 

a second logical-OR gate including: 

input ports coupled to an output of the third logical-AND gate and the serial 

generate output; and 

an output port producing a post carry output. 
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9. The multi-bit adder apparatus of claim 8, wherein the post summing stage includes an 

exclusive-OR gate including: 

input ports coupled to the post carry output and the current propagate output of the at 

least one half adder; and 

an output port producing the partial sum output. 

10. An apparatus comprising: 

a processing component including a multi-bit adder, wherein the multi-bit adder includes: 

a full adder stage configured to receive at least some of a plurality of least 

significant bits (LSBs) of first data and second data; and 

a half adder stage configured to receive at least some of a plurality of most 

significant bits (MSBs) of the first data and the second data, wherein the half adder stage 

includes at least one half adder; 

a carry generation stage coupled to the full adder stage and the half adder stage, 

wherein the carry generation stage includes at least one serial propagate-generate (PG) 

component coupled to outputs of the at least one half adder; and 

a post summing stage coupled to the carry generation stage and the half adder 

stage and configured to generate a partial sum output of the first data and the second data, 

wherein a number of the at least some of the plurality of LSBs is different from a number 

of the at least some of the plurality of MSBs. 

11. The apparatus of claim 10, wherein the processing component further includes at least 

one computational component coupled to the multi-bit adder, and wherein the at least one 

computational component is associated with at least one of a fixed-point operation or a floating-

point operation. 

12. The apparatus of claim 11, wherein the at least one computational component is 

associated with a multiplication, and wherein the computational component is configured to 

generate at least two partial products forming the first data and the second data. 
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13. The apparatus of claim 10, wherein the full adder stage includes at least one full adder, 

and wherein the at least one full adder and the at least one half adder comprise parallel 

operational components. 

14. The apparatus of claim 10, wherein the full adder stage includes at least one full adder, 

and wherein the at least one full adder and the at least one serial PG component comprise parallel 

operational components. 

15. The apparatus of claim 10, wherein the outputs of the at least one half adder includes a 

current propagate output and a current generate output, wherein the half adder stage includes a 

second half adder that is a next high order half adder of the at least one half adder, wherein the 

second half adder is configured to produce a previous propagate output and a previous generate 

output based on the at least some of the plurality of MSBs, wherein the serial PG component is 

configured to propagate the previous propagate output or the current propagate output to a serial 

propagate output based on the current propagate output, and wherein the serial PG component is 

configured to propagate the previous generate output or the current generate output to a serial 

generate output based on the current propagate output. 

16. The apparatus of claim 15, wherein the full adder stage includes at least one full adder 

producing an intermediate carry output based on the at least some of the plurality of LSBs, 

wherein the carry generation stage further includes at least one parallel PG component that is 

configured to propagate the intermediate carry output or the serial generate output to a post carry 

output based on the serial propagate output. 

17. The apparatus of the claim 16, wherein the post summing stage is configured to generate 

the partial sum output based on the post carry output and the current propagate output of the at 

least one half adder. 

18. A method comprising: 

generating, via at least one full adder, an intermediate carry output based on at least some 

of a plurality of least significant bits (LSBs) of first data and second data; 
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generating, via at least one half adder, a current propagate output and a current generate 

output based on at least some of a plurality of most significant bits (MSBs) of the first data and 

the second data, wherein a number of the at least some of the plurality of MSBs is different from 

a number of the at least some of the plurality of LSBs; 

generating, via at least one serial propagate-generate (PG) component, a serial propagate 

output and a serial generate output based on at least the current propagate output and the current 

generate output; and 

generating a partial sum output based on at least the serial propagate output, the serial 

generate output, the current propagate output, and the intermediate carry output. 

19. The method of claim 18, wherein the generating the current propagate output and the 

current generate output is in concurrent with the generating the intermediate carry output. 

20. The method of claim 18, wherein the generating the serial propagate output and the serial 

generate output is in concurrent with the generating the intermediate carry output. 

21. The method of claim 18, wherein the generating the serial propagate output and the serial 

generate output includes: 

propagating the current propagate output or a previous propagate output to the serial 

propagate output based on the current propagate output; and 

propagating the current generate output or a previous generate output to the serial 

generate output based on the current propagate output. 

22. The method of claim 21, further comprising generating, via a second half adder, the 

previous propagate output and the previous generate output based on a first bit of the at least 

some of the plurality of MSBs, wherein the current propagate output and the current generate 

output are generated based on a second bit of the at least some of the plurality of MSBs, and 

wherein the second bit is a next lower order bit of the first bit in the first data. 
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23. The method of claim 21, further comprising generating, via a second half adder, the 

previous propagate output and the previous generate output based on MSBs of the at least some 

of the plurality of LSBs. 

24. The method of claim 21, wherein the generating the partial sum output includes:  

propagating, via at least one parallel PG component, the intermediate carry output or the 

serial generate output to a post carry output based on the serial propagate output; and 

summing at least the current propagate output and the post carry output. 

25. An apparatus comprising: 

means for generating an intermediate carry output based on at least some of a plurality of 

least significant bits (LSBs) of first data and second data; 

means for generating a current propagate output and a current generate output based on at 

least some of a plurality of most significant bits (MSBs) of the first data and the second data, 

wherein a number of the at least some of the plurality of MSBs is different from a number of the 

at least some of the plurality of LSBs; 

means for generating a serial propagate output and a serial generate output based on at 

least the current propagate output and the current generate output; and 

means for generating a partial sum output based on at least the serial propagate output, 

the serial generate output, the current propagate output, and the intermediate carry output. 

26. The apparatus of claim 25, wherein the means for generating the intermediate carry 

output is further configured to generate the intermediate carry output in concurrent with at least 

one of the generating the current propagate output and the current generate output or the 

generating the serial propagate output and the serial generate output. 

27. The apparatus of claim 25, wherein the means for generating the serial propagate output 

and the serial generate output is further configured to: 

propagate the current propagate output or a previous propagate output to the serial 

propagate output based on the current propagate output; and 
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propagate the current generate output or a previous generate output to the serial generate 

output based on the current propagate output. 

28. The apparatus of claim 27, further comprising means for generating the previous 

propagate output and the previous generate output based on a first bit of the at least some of the 

plurality of MSBs, wherein the current propagate output and the current generate output are 

generated based on a second bit of the at least some of the plurality of MSBs, and wherein the 

second bit is a next lower order bit of the first bit in the first data. 

29. The apparatus of claim 27, further comprising means for generating the previous 

propagate output and the previous generate output based on MSBs of the at least some of the 

plurality of LSBs. 

30. The apparatus of claim 27, wherein the means for generating the partial sum output is 

further configured to:  

propagate the intermediate carry output or the serial generate output to a post carry output 

based on the serial propagate output; and 

sum at least the current propagate output and the post carry output. 


