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Outline  

3-bit 50MSPS SAR ADC

2-stage OPA

Choose the one you want to do!
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➢ Structure 

➢ Your task

➢ Structure 

➢ Your task



3-bit SAR ADC 

 Structure of SAR ADC

 Sample and hold, Capacitive DAC, Comparator and SAR logic
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3-bit SAR ADC 

 Sample and hold — transmission gate
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3-bit SAR ADC 

 Capacitive DAC — unity cap 66.9fF, sw0, swVR
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3-bit SAR ADC 

 sw0,                                                         swVR
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3-bit SAR ADC 

 Comparator
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3-bit SAR ADC 

 SAR logic — INX, NAND, OR, DFF, sw_ctrl, sw_ctrl3, sw_ctrln
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3-bit SAR ADC 

 sw_ctrl
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3-bit SAR ADC 

 sw_ctrl3
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3-bit SAR ADC 

 sw_ctrln
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3-bit SAR ADC 

 Testbench 
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Vdd=3V, VDD_dig=3V, vref=1.8V



3-bit SAR ADC 

 Testbench 
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3-bit SAR ADC 

 Your task
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➢ Draw the schematic of SAR ADC 

➢ Do tran pre-simulation and calculate SNDR

➢ Draw the layout 

➢ Do tran post-simulation and calculate SNDR

➢ Compare the results and discuss carefully



2-stage OPA 

 Structure of OPA
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2-stage OPA 

 Structure of OPA

 Resistor: 

 Capacitor:
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Rhp1 for bias Rhp1 for miller compensation

cdmm2 



2-stage OPA 

 Testbench 
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2-stage OPA 

 Your task
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➢ Draw the schematic of OPA

➢ Do pre-simulation and calculate DC gain, PM, 

GBW (in different PVTs)

➢ Do monte-carlo pre-simulation

➢ Draw the layout 

➢ Do post-simulation and calculate DC gain, PM, 

GBW (in different PVTs)

➢ Do monte-carlo post-simulation

➢ Compare the results and discuss carefully



Thanks！


