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1.Objective
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Goal :   Improve linearity   

• Capacitor array mismatches → Small

• Improve linearity

Reference

6.Conclusion

4. ADC Operation

Conventional : Restriction of linearity

Proposed : Using Split Capacitor

5. Results

＜ Charge Distribution SAR ADC  ＞

Improve linearity using Split Capacitor

Development of high-Resolution,

high-Linearity

Charge Distribution SAR ADC

Approach

2.Background

Restriction of linearity

due to capacitor array mismatches

Analog input Digital output 

Signals of nature

Music, Image, etc.

Signal for digital computer

0 or 1

Main part 

Small capacity

Large capacitor difference

Ex) C/128 ≪ 32C 

Mismatch

Split Capacitor 

Connect Split Capacitor in series

Small capacitor

3.Proposed Circuit

Improve linearity

Using Split Capacitor

From Small to Large Capacitors Without Split Capacitor

Large capacitor  =>

Equivalent small capacitor

Ex) 32C ⇒ C/2     4C ⇒ C/16

Capacitor difference → Small

Capacitor array mismatches → Small

Capacitor difference : Small

C/2 ⇔ 32C 

Capacitor difference : Large 

C/128 ⇔ 32C 

①

②

Large capacitor

<Split Capacitor Calculation>

① Equivalent capacitance 

② Equivalent capacitance 

𝟔𝟒𝑪𝑪𝑺
𝟔𝟒𝑪 + 𝑪𝑺

𝑪

∴ 𝑪𝑺=
𝟔𝟒𝑪

𝟔𝟑
≅ 𝟏. 𝟎𝟐𝑪

Charge cycle operation Redistribution cycle operation

𝑽𝒊𝒏

Switch ON

𝑽𝑹

Switch OFF

Connect all capacitors to 𝑽𝒊𝒏 (analog input) Connect some capacitors to 𝑽𝑹, and the rest to GND

Capacitors connected to 𝑽𝑹 (𝑽𝑻 = 𝑽𝑿)

Digital output 
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Analog input Analog input

Without Split Capacitor

(Small capacitor) 

With Split Capacitor

(Large capacitor) 

Development of high-resolution  

without small capacitors 

due to capacitor array mismatches

The same resolution


