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MAIN FEATURES Verifying the model with 3D FEM Pareto optimization procedure

Si m u Iations a nd measu rec' resu Its Getbuck converter operating conditions: O = {Vin, Vout, Lout, PA@

e Accurate cored racetrack inductor model | 7
( X = {zx1, 2, ..., Tm}, i = [Ni, tw.i, tt.iy tsis Cw.is Ctyis Clis Ghis Aw i, dl,i]T)
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o Efficiency and power density estimates

3 Sy mim et ri Ca l p I dNES Load x; to the analytical cored racetrack inductor model. |«
e High evaluation speed compared to 3D FEM !
Perform dc calculations Ygc ; = {Li, Rdci, A}
e Pareto optimization procedure Y
Determine fs ; using Yqc 4, O

e Selection of optimum inductor designs S

Perform ac calculations Yac; =1{ Rac ki, Pt.is Phyi, Pe,i}
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Cored racetrack model includes: . ‘
p— = : 90 %
. : = End turn
e Influence of losses on the inductor current. Cored part > ;
= half-spiral 85 % |
— Exponential inductor current »n
: : 0% ;
e Inductance estimation: Comparison table e
_ - | 75% |
Coreless end turn spiral Lspiral. Param. Calc. Sim. [1] | Cale. Sim. [2] | Calc. Sim. [3] i
_ _ _ Lt core nH 28 30 — 19 19 — 63 69 — 0.01 0.03 0.1 0.3 1.0 3.0
— Self-inductance of the wires in the cored part Lt core,1- Lopirar nH | 47 48 _ | 30 39 _ | 169 159 — o/ (W/mm?)
— Mutual inductance between wires in cored part L 2. L nH | 167 175 1601 151 163 150 494 481 440 ) : iency Pareto desion:
g (O Ry. mQ | 169 180 191 | 279 297 400| 529 576 500 ] ]VV“y high efficiency o des‘gl‘il o
e Winding DC losses (Rqc) fs. MHz | 20 19 20 30 31 30} 17 17 = 20 L 41.7nH 0 98.3%
' : P, mW | 1.1 1.3 1.7 48 5.6 9.8 | 33.8 36.7 31.8 : : e
e Windina AC losses (R t [IT] - Very high power density Pareto design:
J (Rac) P, mW |17 1.1 17|35 23 43|24 15 4.0 N > P 30,1 mW
- Dowell’s analysis Pe mW | 21 1.8 25|83 72 76| 23 23 4.0 L 40.5nH n 88.2%
Poss mW | 49 4.2 5.9 | 16.6 15.1 22.1| 38.5 40.5 39.8 Jsw 22.2 MHz Q 876 mW /mm?*
e Core hysteresis losses Ph " % | 94.1 94.9 93 | 91.9 92.6 89.5| 88.6 88.1 88.3 [I11] - High efficiency and high power density Pareto design:
N 3 Poss 11.3mW
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