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WHAT IS CLAIMED IS: 

1. A phased array antenna (100; 200; 300; 400) comprising: 

an array of antenna elements (102; 152; 210; 304; 410) having a beam with a boresight 

direction;  

a plurality of phase shifters (104) responsive to commands to adjust phases of a plurality of 

signals communicated with the array of antenna elements;  

a controller (106; 206; 309; 416) to provide the commands to the plurality of phase shifters, 

wherein the provided commands are used by the plurality of phase shifters to direct the beam within a 

range of scan angles relative to the boresight direction; and 

 a plurality of amplifiers (108; 154; 208; 310-316; 420-426) to amplify the plurality of signals, 

wherein each of the plurality of amplifiers is coupled to an antenna port of the array of antenna 

elements, via an impedance matching network (160), and has a performance characteristic that 

depends on antenna port impedance at the antenna port, wherein the antenna impedance varies with a 

scan angle of the beam within the range of scan angles, wherein a maximum of the performance 

characteristic is achieved at a value of the antenna port impedance that corresponds to a particular 

scan angle within the range of scan angles that differs from the boresight direction, and wherein each 

of the plurality of amplifiers is noise matched to the value of the antenna port impedance that 

corresponds to the particular scan angle, by the impedance matching network, and remains noise 

matched to the value of the antenna port impedance that corresponds to the particular scan angle 

whenever signals are communicated using the array of antenna elements at any scan angle within the 

range of scan angles. 

2. The phased array antenna of claim 1, wherein the particular scan angle within the range of 

scan angles is selected to maximize a performance metric of the phased array antenna. 

3. The phased array antenna of claim 2, wherein the plurality of amplifiers comprise a first 

plurality of amplifiers (108; 154; 208; 310-312; 420-422), each configured to amplify a signal of the 

plurality of signals received at an associated antenna element, the performance metric comprising a 

gain-to-noise temperature ratio for the phased array antenna. 

4. The phased array antenna of claim 3, wherein the performance metric is a first performance 

characteristic and the particular scan angle is a first particular scan angle, the plurality of amplifiers 

comprising a second plurality of amplifiers (314-316; 424-426), each configured to amplify a signal 

of the plurality of signals for transmission at an associated antenna element such that a maximum 

value for a second performance metric of the phased array antenna is achieved when the antenna port 

impedance corresponds to a second particular scan angle that is different from the boresight direction 
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and the first particular scan angle, the second performance metric comprising one of an effective 

radiated power for the phased array antenna and an effective isotropic radiated power for the phased 

array antenna.  

5. The phased array antenna of claim 2, wherein the plurality of amplifiers are each configured 

to amplify a signal of the plurality of signals for transmission at an associated antenna element, the 

performance metric comprising one of an effective radiated power for the phased array antenna and an 

effective isotropic radiated power for the phased array antenna. 

6. The phased array antenna of claim 2, wherein the particular scan angle is selected such that a 

minimum value for the performance metric across all scan angles within the range of scan angles is 

maximized.  

7. The phased array antenna of claim 2, wherein the particular scan angle is selected such that a 

total sum of the performance metric across all scan angles within the range of scan angles is 

maximized. 

8. The phased array antenna of claim 2, wherein the range of scan angles defines a maximum 

scan angle, and the particular scan angle is selected to be halfway between the boresight direction and 

the maximum scan angle.   

9. The phased array antenna of claim 2, the particular scan angle is selected to maximize a 

function of the performance metric across all scan angles within a proper subset of the range of scan 

angles, wherein, optionally, the proper subset of the range of scan angles does not include the 

boresight direction. 

10. A method for implementing a phased array antenna (100; 200; 300; 400) having a boresight 

direction, the method comprising: 

 selecting a scan angle within a defined range of scan angles for the phased array antenna such 

that the selected scan angle is different from a scan angle associated with the boresight direction, an 

antenna port impedance associated with each of a plurality of antenna elements (102; 152; 210; 304; 

410) comprising the phased array antenna varying with the scan angle of the phased array antenna; 

and 

 configuring a plurality of amplifiers (108; 154; 208; 310-316; 420-426), each coupled to an 

antenna port of one of the plurality of antenna elements via an impedance matching network (160), 

such that a maximum value for a performance characteristic of the plurality of amplifiers is achieved 

when an impedance at the antenna port corresponds to the selected scan angle, and such that each of 
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the plurality of amplifiers is noise matched to the impedance at the antenna port that corresponds to 

the selected scan angle, by the impedance matching network, and remains noise matched to the 

impedance at the antenna port that corresponds to the selected scan angle whenever signals are 

communicated using the plurality of antenna elements at any scan angle within the defined range of 

scan angles. 

11. The method of claim 10, wherein selecting a scan angle within a defined range of scan angles 

for the phased array antenna comprises selecting the scan angle to provide an extrema for a function 

of a performance metric for the phased array antenna across all scan angles within a subset of the 

defined range. 

12. The method of claim 11, wherein the performance metric is one of a gain-to-noise 

temperature ratio for the phased array antenna, an effective radiated power for the phased array 

antenna, and an effective isotropic radiated power for the phased array antenna. 

13. The method of any one of claims 11 through 12, wherein selecting the scan angle to provide 

the extrema for the function of the performance metric across all scan angles within the subset of the 

defined range comprises selecting the scan angle to maximize a total sum of the performance metric 

across all scan angles within the subset of the defined range. 

14. The method of any one of claims 11 through 13, wherein selecting the scan angle to provide 

the extrema for the function of the performance metric across all scan angles within the subset of the 

defined range comprises selecting the scan angle to maximize a minimum value for the performance 

metric across all scan angles within the subset of the defined range. 

15. The method of any one of claims 11 through 14, wherein the subset of the defined range is a 

proper subset of the defined range. 


