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WHAT IS CLAIMED IS: 

1. A variable-gain signal amplifier comprising: 

a first attenuation stage having a plurality of branches, each branch 

including a switch and a variable-attenuation element, the first attenuation  

stage having a common output and an input for each branch; 

an amplification stage coupled to the common output of the first 

attenuation stage to provide a multiplexed output; and 

a second attenuation stage configured to receive the multiplexed output 

of the amplification stage to provide an amplified output signal to maintain 

various desired characteristics across a range of gain levels. 

2. The amplifier of claim 1 wherein the signal includes a radio frequency 

signal. 

3. The amplifier of claim 1 wherein the first attenuation stage is configured to 

provide a bypass path so that a signal received at an input is directed to the common 

output without being attenuated by the variable-attenuation element. 

4. The amplifier of claim 3 wherein the first attenuation stage is configured  

to provide the bypass path in a high gain mode. 

5. The amplifier of claim 4 wherein in the high gain mode, a noise factor  

of a signal is not increased due at least in part to bypassing the variable-attenuation 

element. 

6. The amplifier of claim 4 wherein in other gain modes, IIP3 of the signal  

is increased due at least in part to tailored attenuation provided by the variable-

attenuation element. 

7. The amplifier of claim 1 wherein the amplifier is configured to receive 

signals at respective inputs that cover a plurality of cellular frequency bands. 
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8. The amplifier of claim 1 wherein the amplifier is configured to attenuate  

or amplify a signal received at a particular input independent of attenuation or 

amplification of other signals received at other inputs.  

9. The amplifier of claim 1 further comprising a control circuit configured to 

send control signals to the first attenuation stage, the amplification stage, or the  

second attenuation stage. 

10. The amplifier of claim 9 wherein the control circuit includes a controller 

configured to provide an amplification control signal in a high gain mode that causes 

the first attenuation stage to provide a path that bypasses the variable-attenuation 

element. 

11. A variable-gain amplifier comprising: 

a switching stage having a plurality of branches, each branch including  

a switch and an embedded programmable attenuation element, the first 

switching stage having a common output and an input for each branch; 

an amplification stage coupled to the common output of the switching 

stage to provide a multiplexed output; 

a post-amplification attenuation stage configured to receive the 

multiplexed output of the amplification stage, the post-amplification attenuation 

stage configured to provide an attenuation path through an embedded 

programmable attenuator and a bypass path, the paths configured to maintain 

various desired characteristics across a range of gain levels; and 

a splitter configured to receive a single input and to provide a plurality of 

outputs. 

12. The amplifier of claim 11 wherein the first switching stage is configured  

to selectively direct targeted signals to the amplification stage. 

13. The amplifier of claim 11 wherein for individual branches of the plurality of 

branches, the switching stage is configured to provide an attenuation path passes 
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passes through the embedded programmable attenuation element and a bypass path 

that does not pass through the embedded programmable attenuation element. 

14. The amplifier of claim 13 wherein in a high gain mode, the switching 

stage is configured to direct signals along the bypass path. 

15. The amplifier of claim 14 wherein in the high gain mode, signals directed 

along the bypass path maintain substantially the same value of a noise factor before 

and after the switching stage. 

16. The amplifier of claim 14 wherein in other gain modes, signals directed 

along attenuation paths improve linearity due at least in part to tailored attenuations 

provided by the embedded programmable attenuation elements. 

17. The amplifier of claim 11 further comprising a control circuit configured  

to send control signals to the switching stage, the amplification stage, the post-

amplification attenuation stage, or the splitter. 

18. The amplifier of claim 17 wherein the control circuit includes a controller 

configured to provide an amplification control signal in a high gain mode that causes 

the switching stage to provide a path that bypasses the embedded programmable 

attenuation element. 

19. A front end architecture comprising: 

a variable gain signal amplifier including a first attenuation stage having 

a plurality of branches, each branch including a switch and a variable-

attenuation element, the first attenuation stage having a common output and  

an input for each branch; an amplification stage coupled to the common output 

of the first attenuation stage to provide a multiplexed output; and a second 

attenuation stage configured to receive the multiplexed output of the 

amplification stage to provide an amplified output signal to maintain various 

desired characteristics across a range of gain levels; 
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a filter assembly coupled to the variable gain signal amplifier to direct 

frequency bands to select inputs of the variable gain signal amplifier; and 

a controller implemented to control the variable gain signal amplifier to 

provide a plurality of gain modes such that, in a high gain mode, the variable 

gain signal amplifier directs signals along a path that bypasses the variable-

attenuation element in a particular branch. 

20. The front end architecture of claim 19 wherein in the high gain mode, a 

noise factor of a signal is not increased due at least in part to bypassing the variable-

attenuation element. 

21. The front end architecture of claim 20 wherein in other gain modes, IIP3 

of the signal is increased due at least in part to tailored attenuation provided by the 

variable-attenuation element. 

22. A wireless device comprising: 

a diversity antenna; 

a filter assembly coupled to the diversity antenna to receive signals and 

to direct frequency bands along select paths; 

a variable gain signal amplifier coupled to the filter assembly to receive 

signals from select paths, the variable gain signal amplifier including a first 

attenuation stage having a plurality of branches, each branch including a switch 

and a variable-attenuation element, the first attenuation stage having a  

common output and an input for each branch; an amplification stage coupled  

to the common output of the first attenuation stage to provide a multiplexed 

output; and a second attenuation stage configured to receive the multiplexed 

output of the amplification stage to provide an amplified output signal to  

maintain various desired characteristics across a range of gain levels; and 

a controller implemented to control the variable gain signal amplifier to 

provide a plurality of gain modes such that, in a high gain mode, the variable 

gain signal amplifier directs signals along a path that bypasses the variable-

attenuation element in a particular branch. 
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23. The device of claim 22 wherein in the high gain mode, a noise factor of  

a signal is not increased due at least in part to bypassing the variable-attenuation 

element. 

24. The device of claim 23 wherein in other gain modes, IIP3 of the signal  

is increased due at least in part to tailored attenuation provided by the variable-

attenuation element. 




