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Sample and Hold CircuitSample and Hold Circuit
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• Remain In body for 5 -10 
yearsyears

• To avoid frequently 
changing of  battery by changing of  battery by 
surgery. 
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Targets

•Power: nano Watts

L k  t  fA•Leakage current: fA

•Error signal: uVError signal: uV
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Our solutionsOur solutions

• Power supply: 0.7 Volts

•Subthreshold operationSubthreshold operation

•Leakage cancellation circuit
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Block Diagram
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Op-amp
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Op-amp simulation 
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Leakage Current 
CancellationCancellation

Advantages:Advantages:
• Reduces Voltage drift during hold time

• Reduces the size of  the capacitor, 
effectively reducing the area of  the layouteffectively reducing the area of  the layout
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Operation 
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Detailed Circuit Diagram of  
Leakage Current 

Cancellation Circuitryy
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Variation of  cancellation current with 

7.00E-012
 

Variation of  cancellation current with 
input voltage of  leakage circuitry
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Layout
Switch NetworkSwitch Network

Leakage Cancellation

Op-amp 1

C hold

Op-amp 2
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Simulation Results

0 405

0.410

 

 Vin
Vout

0 390

0.395

0.400

0.405

 V
 (v

ol
ts

) Vout

0.0 0.2 0.4 0.6 0.8 1.0

0.390

 Vin

t (s)
0.3975

 

Vout

0 3965

0.3970

 

V
 (v

ol
ts

)

ts= 4ms

0.544 0.548 0.552 0.556

0.3965

t (s)
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Simulation Results
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University of MichiganUniversity of Michigan



Conclusion

Specification Our work Other’s workp

Power 92.9nW ~150nW

Leakage current 
after cancellation

4fA 10fA

Settling time 4ms ??

Hold capacitor 10pF 1pFHold capacitor 10pF 1pF
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Q ti ?Questions?
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