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Due to uncertainties in each step of the Gnanufacturlng process

For identical devices, random and micrpscopic variations lead to

* Mismatches in physical dimension WotoW , NoT aWz — 6sz;>

* Mismatches in threshold voltages
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To study mismatch of devices: bNy = (_o Wi-owsz)®
1. Identify and formulate the mechanisms leading to mismatches
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2. Analyze the impact on circuit performance =ouw)(ow.~zow.owz +on: )

—> Techniques to suppress the impact from mismatchezs
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DC Offset of a differential pair

¢ To calculate the input-referred offset
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DC Offset of a differential pair ® oVin s o divect i mpaet
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¢ Offset can be viewed as low-frequency noise it
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Current mismatch in current mirror

¢ Consider nominally identical transistors (M, and M,) and neglectr,
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¢ Add two voltage s
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¢ Use output series
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Output Offset Storage
How wuch/
¢ How to store the required charge on C, and C,?
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Wfoset Storage

¢ A dedicated offset cancellation period required
* Controlled by signal CK _ —» tWo- fhase ofwﬂl‘m
¢ Design of switches = may cause additional mismatch
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Input Offset Storage

¢ The concept of using series capacitors to store offset voltage can be
applied to input (with smaller voltage value)
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¢ How to store the requ1red charge on C, and C,?
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Input Offset Storage (3) D“"““ﬁ Co |1 broton
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Offset Cancellation Techniques

¢ To avoid capacitors in the signal path
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¢ How to generate V, for offset cancellation?
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Offset Cancellation Techniques

¢ Add an additional stage 4, and apply negative feedback
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Offset Cancellation Techniques p . the olrraction can be
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Offset Cancellation Techniques (. i mplcumenmin

¢ The additional stage 4, may not be allowed
¢ How to achieve “voltage addition™ Ny, [tlg Pu‘fprﬁ ed M Cuv. domarn
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Reduction of Noise by Offset Cancellation

¢ For a cascade of two amplifiers in the front-end of a sampling system

* Noise/offset of A, corrupts V, directly ADC
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Reduction of Noise by Offset Cancellation
¢ Assume Ar=10ns= Lz-T) —2 $oMH2 of ok

¢ Consider two noise components at 1 MHz and 10 MHz respectively

¢ During the 10 ns oM
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¢ l ggrrlglfz\zlg\elg double sampling (CDS) \
— Two consecutive sampling operations with small At that low-
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