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Design of a 10Bit Comparison Register A/D Converter with
2Bit/Step and Threshold Configuring Comparator
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ABSTRACT

This paper proposed a 10 bir SAR A/D converter with 2bit/step and Threshold Configuring Comparator. The
structure of the entire circuit is composed of a Threshold Configuring Comparator for the SMSBs and a 5LSBs
capacitor D/A converter, reducing the number of capacitors and power consumption. By using a clock doubling
circuit that halves the clock cycle, 2 bits were determined for each step to increase the conversion speed. The
proposed A/D converter is fabricated using a 0.18m CMOS process and has a conversion speed of 10 MS/s. A
9.5 bit ENOB(effective number of bit) is measured, INL / DNL are +1 / 0.5LSB, chip area and power
consumption are 750x700um* and 564 W respectively, and FoM has 7.73f)/step.
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Table 1. The proposed SAR ADC Simulation Result

Parameter [1] 2] [3] this work
Architecture 2bit/step 2bit/step 2bit/step 2bit/step
CMOS Process 0.18 um 0.13pum 40nm 0.18um
Resolution(bit) 10 6 8 10
Supply Voltage(V) 0.6 1.2 0.8 1.8
Speed 100kS/s 1.25GS/s 40.96MS/s 10MS/s
Input Range(Vpp) 1.2 1.2 1.2 1.2
SNDR(dB) N/A N/A 45.8 58.02
ENOB(bit) 9.2 5.8 7.32 9.5
INL / DNL(LSB) 0.89 / 05 N/A 15/1 1/05
Power 390n W 32mWw 107 u W 53uW
* FoM({J/step) 6.7 N/A 16 7.37

* FoM = Power[27V0P « fs
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Fig. 16. The DNL of the proposed circuit(SSS)
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