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A 90.5% Peak Efficiency 12V-to-1V Fully Soft-Charging Hybrid Subtractlon
Mode Converter with Active Voltage Balancmg
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* Top schematic of the proposed SMH converter
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e L _ ' MWMUUL MJUMJUJLLLL ""JUUE Comparison table with state-of-the-art hybrid converters
Iour- trangltmn_ 0.8 4 - L6A ... . | . _ IDUT tran51t10n— 0.8 A — I 6A ' | This work
| : - ? | | | | " | ISSCC'20 [1] ISSCC'22 [2] SOVC'22 [3] ISSCC'23 [4] (proposed)
L) f f + ' ' ' ] ¢ f 3 Technology (nm) 180nm BCD 180nm BCD 180nm HV 180nm BCD 180nm BCD
II/;;[IL-TE_H;”L H”!HII%I II*Z:HFHHFHI:'HI.?“”I_l VD;T l Al A . : . Cross-connected . Subtraction Mode
] C S o T Architecture Tri-state DSD DSD 354P SC Hybrid Hybrid
- S o - input voltage (V) 12,24 12 12-48 12 12
Vix o hixy,  4us. Output voltage (V) 1.0-1.2 0.9-1.8 1.0-1.8 1.0-1.8 1.0-3.3
] m e )-S AL Frequency(MHz) 0.5 2 1.5 1 1
Power conversion efﬁciency @ Vour=1V, 12V, 1.8V Power Switch LDMOS LDMOS LDMOS SV MOS oV MOS
%8 92 - Fully Soft-charging Yes Yes Yes No Yes
- - .f-ﬂ._q.ah.m 00 /r(“—h,\\ Inductor(uH) 0.56x2 0.56x2 0.33x3 0.22 1
7 N o ’ Output Capacitor(uF) 10 10.6 4.1 9.4 10
84 / [
R / " . / /m Flying Capacitor(uF) 1x2 2.2x2 1x2 9.4x2 2.2x2
i i y X 7 — Current ripple(A) @Vour 0.8A@ 1V 0.6A @ 1.8V NA 13A@ 1.1V 0.825 @1V
2 ¢
50 // 8o ‘/ / —s— Vout=12V 86.70/0 @ 1V 8460/0 @ 09V : 86?‘% @ 1V
o Voul= 1V / —+— Vout=1.8V PCE @Vour 89.1% @ 1.2V 86.8% @ 1.2V 90.7% @1V 89.8% @ 1.1V 88.1% @ 1.2V
A I 50 ,/ R 89.3% @ 1.8V 90.5% @ 1.8V
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