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Reconfigurable Capacitive Sigma Converter with High Efficiency
and Wide Output Range
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ISSCC17[1] ISSCC19[2] CICC2020[3] ISSCC2021[4] This work
Topology Hybrid Dikson | 4-level Buck 5-level Buck Cascaded-SC [Reconfigurable Capacitive-Sigma
Process 65nm CMOS | 22nm CMOS 180nm CMOS 180nm CMOS 180nm BCD
ViNV] 3-4.5 3.7-5 4-55 4-6 4-55
Vol[V] 0.3-1 0.8-1.8 0.4-1.2 0.4-1.2 04-1.2
lo max[A] 1.5 10 1.4 1 2
Flying Cap[uF] 22 % 3 13.2x 2 47 x 3 47x2+10 22X 3+10x2
SW.Frequency[MHz] 0.5 5 1.01(1.53) NA 2/1
Inductor[nH] 470 10 240 240 400
Peak.EFF@QVCR 94.2% @4.4 93.8% @2.8 92.4% @4.6 96.9% @4.2 98.4% @4.2
Max.VCR@Peak EFF| 8.2@86.5%* | 6.3@85.8%* 13.8@80.2% 12.5@85.5% 12.5@90.4%
Diea-Area Current
_ ) 0.26 1.45 0.140 0.129 0.345
Density[A/mm~]
Start up N/A ms 2ms 8us 2ms
Package Flip-chip Flip-chip Cap-die attached |Cap-die attached Conventional wire-bond
* MEIFRFRI&SE]
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ISSCC17[1] ISSCC19[2] CICC2020[3] ISSCC2021[4] This work
Topology Hybrid Dikson | 4-level Buck 5-level Buck Cascaded-SC |[Reconfigurable Capacitive-Sigma
Process 65nm CMOS | 22nm CMOS 180nm CMOS 180nm CMOS 180nm BCD
Vin[V] 3-45 3.7-5 4-55 4-6 4-55
Vol[V] 0.3-1 0.8-1.8 0.4-1.2 0.4-1.2 0.4-1.2
lo max[A] 1.5 10 1.4 1 2
Flying Cap[uF] 22X 3 13.2x 2 47X 3 47x2+10 22x3+10x2
SW.Frequency[MHz] 0.5 5 1.01(1.53) NA 21
Inductor[nH] 470 10 240 240 400
Peak.EFF@QVCR 94.2% @4.4 93.8% @2.8 92.4% @4.6 96.9% @4.2 98.4% @4.2
Max.VCR@Peak .EFF| 8.2@86.5%* | 6.3@85.8%* 13.8@80.2% 12.5@85.5% 12.5@90.4%
Diea-Area Current
_ . 0.26 1.45 0.140 0.129 0.345
Density[A/mm°]
Start up N/A ms 2ms 8us 2ms
Package Flip-chip Flip-chip Cap-die attached |Cap-die attached Conventional wire-bond
* MEIFRFRI&SE]
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