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Verifying the model with 3D FEM 
simulations and measured results 

MAIN FEATURES Pareto optimization procedure

Pareto plot

Comparison table
Param. Calc. Sim. Calc. Sim.Calc. Sim.[1] [2] [3]

Lcore nH 92 97 − 102 112 − 262 253 −
Lt,core nH 28 30 − 19 19 − 63 69 −
Lspiral nH 47 48 − 30 32 − 169 159 −
L nH 167 175 160 151 163 150 494 481 440
Rdc mΩ 169 180 191 279 297 400 529 576 500
fs MHz 20 19 20 30 31 30 17 17 20
Rac mΩ 249 344 − 315 538 − 765 882 −
Pt mW 1.1 1.3 1.7 4.8 5.6 9.8 33.8 36.7 31.8
Ph mW 1.7 1.1 1.7 3.5 2.3 4.3 2.4 1.5 4.0
Pe mW 2.1 1.8 2.5 8.3 7.2 7.6 2.3 2.3 4.0
Ploss mW 4.9 4.2 5.9 16.6 15.1 22.1 38.5 40.5 39.8
η % 94.1 94.9 93 91.9 92.6 89.5 88.6 88.1 88.3

N 4 Ploss 4.0mW
L 41.7 nH η 98.3%

fsw 21.6 MHz α 14mW/mm2

N 2 Ploss 30.1mW
L 40.5 nH η 88.2%

fsw 22.2 MHz α 876mW/mm2

N 3 Ploss 11.3mW
L 38.6 nH η 95.2%

fsw 23.3 MHz α 107mW/mm2

[I] - Very high efficiency Pareto design:

[II] - Very high power density Pareto design:

[III] - High efficiency and high power density Pareto design:

[1] R. Meere, T. O’Donnell, H. Bergveld, N. Wang, and S. O’Mathuna,
“Analysis of microinductor performance in a 20 – 100 MHz DC/DC
converter,” IEEETrans. on Power Electronics, vol. 24, no. 9, pp. 2212–
2218, Sep. 2009.

[2] N. Wang, J. Hannon , R. Foley, K. McCarthy, T. O’Donnell, K . Rodger s,
F. Waldron, and S. C. O’Mathuna, “Integrated magnet ics on silicon for
power suppl y in package (PSiP) and power suppl y on chip (PwrSoC),” in
Proc. of the E lectronic System Integration Technology Conference (ESTC),
Berlin, Germany, Sep. 2010, pp. 1–6.

[3] N. Wang, T. O’Donnell, R . Meere, F. M. F. Rhen, S. Roy, and S. C.
O’Mathun a, “Thin�¿lm-integrated power inductor on Si and its perfor-
mance in an 8- MHz buck converter,” IEEETrans. on Magnet ics, vol. 44,
no. 11, pp. 4096–4099, Nov. 2008.

Reference:
T. M. Andersen, C. M. Zingerli, F. Krismer, J. W. Kolar, N. Wang, C. Ó. Mathúna, “Modeling and Pareto 
optimization of microfabricated inductors for power supply on chip,” IEEE Trans. on Power Electronics, 
publication pending. 

Cored part End turn
half-spiral

End turn
half-spiral

5.8mm

3.85mm

0.85mm

2.00mm

��V\PPHWULFDO�SODQHV

 X = {x1, x2, ..., xm}, xi = [Ni, tw,i, tt,i, ts,i, cw,i, ct,i, cl,i, dh,i, dw,i, dl,i]

Set buck converter operating conditions: O = {Vin, Vout, Iout, PAR}

Load xi to the analytical cored racetrack inductor model.

Perform dc calculations Ydc,i = {Li, Rdc,i, A}

Determine fs,i using Ydc,i, O 

Perform ac calculations Yac,i ={Rac,ki, Pt,i, Ph,i, Pe,i}

Determine αi and ηi from O, Ydc,i, and Yac,i. 
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