
A phased array is one type of multiple-antenna system, which transmits (or receives) 

the same sig nal on each antenna, b ut adjusts the relative phases and amplitudes. The 

constructive/destructive interference b etween these sig nals shapes the radiation into a 

b eam. By adjusting  the relative phases and amplitudes, the b eam of radiated power can 

then b e steered to “ focus” it onto the desired user. This minimiz es wasted power and 

increases the sig nal to noise ratio, thus enab ling  hig her data rates.
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Calibration of Phased Arrays   
for H ig h D ata R ate W ireless   

     Com m u nic ations
CAM ERON CHARLES, GRADU ATE STU DENT (EE) 

AN ILLU STRATION OF A PHASED ARRAY TRANSM ITTER IN OPERATION. THE

ELECTROM AGNETIC RADIATION OF EACH ANTENNA IS DEPICTED BY THE

CONCENTRIC RED AND BLU E CIRCLES (DENOTING THE WAVE M AXIM U M S

AND M INIM U M S, RESPECTIVELY). CONSTRU CTIVE INTERFERENCE OCCU RS

WHERE THE COLORS COINCIDE RESU LTING IN THE FORM ATION OF A

RADIATION BEAM  (SHOWN IN GREY), WHICH CAN BE STEERED TOWARD THE

DESIRED U SER.

Phased arrays rely on the ab ility to accurately set the relative phases and amplitudes 

in the different sig nal b ranches. Errors and mismatches create non-idealities in 

the radiation pattern, such as b eam pointing  error and reduced directivity. This 

req uires a system for q uick ly and accurately setting  the phase and amplitude in 

each b ranch of a phased array. The possib ility b eing  ex plored is to employ dual 

feedb ack  loops: the fi rst operates on the phase of the output and g enerates the 

phase shifter control voltag e, and the second operates on the amplitude of the 

output and g enerates the variab le g ain amplifi er control voltag e. The inputs to the 

system are the desired phase and amplitude, and the neg ative feedb ack  action of 

the loops forces the control voltag es to settle to their req uired values.

Phased arrays are primarily used for radar and other specializ ed applications, and 

often use discrete components or costly compound semiconductor technolog y. The 

possib ility of implementing  k ey components of a phased array in CM OS technolog y 

opens the door for the widespread adoption of phased arrays in communications 

applications. This research currently implements phase and amplitude control for 

a transmitter. The nex t step will integ rate the system with the other transmitter 

components and then test the unit as a whole.EE

THE SYSTEM WILL BE TESTED U SING A CHIP-

ON-BOARD PACK AGING M ETHOD WHERE

THE SILICON DIE IS WIRE-BONDED DIRECTLY 

TO A PRINTED CIRCU IT BOARD, ALLOWING

M EASU REM ENTS TO BE TAK EN BY PROBING

THE DIE. THE U PPER LEFT INSET IS AN

ENLARGED VIEW OF THE WIRE-BONDED DIE ON

THE PRINTED CIRCU IT BOARD. THE LOWER

LEFT INSET IS AN ENLARGED VIEW OF THE

SILICON DIE (THE WHITE SQU ARES ARE THE

PADS U SED FOR PROBING).
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