8 Vol 34 Na 8
2006 8 ACTA ELECTRON CA SNICA Aug 2006

CMOS

AL E M A RS L RET

(1 s 100084; 2 s 02139-4307;, 3 s 100084 )
CMOS
PEEC ( ) )
. ( SCAPE) ,
( UC Beikeley ASIIC Agilmt ADSM omentum) , SCA PE
TP211+ .51 A : 0372-2112 (2006) 08-1361-06

Efficient Inpedance Calculation for RF CMOS Spiral Inductors
Incorporating Eddy Currents E ffect

GAOW ei, PAN Tao, LU Jia-yang, YE Zuo-chang, YU Zhtpig'
(1 Ingtitute ofM icrelectionics T singhua U niversity, Beijing 100084 C hina;
2M assachusetts Institute o f Technology, Cam bridge 02139-4307,U SA;
3 Deparmentof Ekctronic Engneering, Tsinghua University, Beijng 100084, China )

Abstract An algorithm using he com plex m agingm ethod is presented in this paper b calculate the effective -
ductances o fRF CM O S spiral inductors w ith the effecto f eddy currents mside the conductive substrate taken nto conr
sideraton The basic dea is b view the distrbuted eddy currents as a km ped m age of the surce current fbw ing n the
inductor §w indings except that the positon of the m age is a complex nunber A fier constructing a PEEC ( partal equ v-
alent elan ent circuit) wih the partial capacitance and nductance m atrices extracted the AC portparmm eters of he -
ductor can then be computed The accuracy of the com p kted program based on the above algorithm, called SCA PE has
been verified hrough a nunber of exan pks and comparisonsw ith popubr o fiwares such asA STTIC from UC Beikeky
andM om entum n A gilent§ AD S There is an apparent speed advantage w ih our pogram.
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