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Motivation
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» Multiple dynamic power supplies with fast
transient response

» 250-mA/core loads

» Wide range output voltages (0.6-1.2 V)




Linear Reqgulators
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Conventional Buck
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Conventional SIMO Buck
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Dual-Frequency SIMO Buck
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» Much improved dynamic response
» No cross-regulation issues
» Fully-integrated output capacitors




Dual- Frequency SIMO Buck
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Dual- Frequency SIMO Buck
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Proposed DF-DIMO Buck
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» Input stage : 1.8-V rated devices, Fg,,, = 20 MHz
» Output stage: 1.2-V rated device, Fg,o = 100 MHz




Proposed DF-DIMO Buck
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» Fgw = 20 MHz - reduce off-chip inductance to 400 nH
» 2-phase input - reduce inductor conduction loss
» Both aspects further improve dynamic response




Proposed DF-DIMO Buck
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allowing loads higher than 50 mA

» Fswo = 100 MHz = reduce area, fast dynamic response




Output Voltage Regulation
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Output Voltage Regulation
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Output Voltage Regulation
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Proposed Output Filter
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Input Stage Regulation
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Input Stage Regulation
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Measurement Results
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Measurement Results

» Output Voltage Ripple @ Full Load (250 mA)
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Measurement Results

» Transient load regulation
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Measurement Results

» Dynamic voltage scaling
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Measurement Results

» Dynamic voltage scaling (multiple outputs)
» Excellent cross-regulation performance
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Measurement Results

» Efficiency
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Comparison
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Topology SIMO SC Buck DF-SIMO | DF-DIMO
Tech. 0.35 um 45 nm 0.13 um 45 nm 65 nm

# of Outputs 4 1 1 5 4
Input Range 2.1-5V 1.8V 1.2V 1.8V 1.8V
Output Range 0.9-18V | 0.8-1V 0.3-0.88V 06-16V | 06-12V
Total Load 1.6 A 8 mA 0.3A 011 A 1A
g‘;ﬁ' Output 40 uF 1.2 nF 5 nF 13 nF 40 nF
Total Ind. 4.7 uH None 2 nH 10 uH 400 nH
Peak Efficiency 87% 69% 74% 73% 74%
DVS 0.6V/10us | 0.2V/2us | 0.25V/0.65us | 0.6V/80ns | 0.5V/60ns
Voltage Ripple 30 mV 50 mV 28 mV 80 mV 40 mV
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Summary

* DF-DIMO topology is proposed to generate 4, 250-
mA outputs with only 2-200 nH inductors and on-
chip output capacitors

» Achieve 0.5-V/60-ns DVS and settling time of less
than 85 ns for a 125-mA load step

* Proposed bond-wire-based filter reduces the output
voltage ripple while allowing higher loads
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