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Abstract

To enhance the conversion speed more fast, we separate the determination process of MSB and
LSB with the two independent ADC circuits of the Incremental Sigma Delta ADC. After the l1st
Incremental Sigma Delta ADC conversion finished, the 2nd Incremental Sigma Delta ADC conversion
start while the 1st Incremental Sigma Delta ADC work on the next input. By determining the MSB
and the LSB independently, the ADC conversion speed is improved by two times better than the
conventional Extended Counting Incremental Sigma Delta ADC. In processing the 2nd Incremental
Sigma Delta ADC, the inverting sample/hold circuit inverts the input the 2nd Incremental Sigma Delta
ADC, which is the output of switched capacitor integrator within the 1st Incremental Sigma Delta
ADC block. The increased active area is relatively small by the added analog circuit, because the
digital circuit area is more large than analog. In this paper, a 14 bhit Extended Counting Incremental
Sigma-Delta ADC is implemented in 0.25 pm CMOS process with a single 2.5 V supply voltage. The
conversion speed is about 150 Ksamples/sec at a clock rate of 25 MHz. The 1 MSB is 0.02 V. The
active area is 050 x 0.35 mm’. The averaged power consumption is 1.7 mW.
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Fig. 2.1. Block diagram of extended counting

incremental sigma-delta A/D converter

circuit.
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Fig. 2.2. Block diagram of extended counting

incremental sigma-delta A/D converter
circuit to decide MSB and LSB bit,
separately.
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Fig. 2.3. Operating flow of extended counting
incremental sigma-delta A/D converter
circuit to decide MSB and LSB bit,
separately.
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Fig. 3.1. Circuit of op-amp.
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Fig. 3.2. DC characteristic of op~amp.
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Fig. 3.3.

Frequency response of op—amp.
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Fig. 3.4. Circuit of comparator,
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Fig. 3.6. Frequency response of comparator.
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Fig. 3.8. Circuit of sample & hold and
inversion sample & hold circuit.
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(a) sample & hold circuit (input
voltage = 1.1 V)
(b) inversion sample & hold circuit
(input voltage = 1.3 V)
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Fig. 3.11. Circuit of output stage.
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Table 3.1. Truth table of output stage.
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Fig. 3.15. Integrator output time response of

incremental sigma-delta A/D converter
(input voltage = 3 mV).
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Fig. 3.16. Circuit layout of extended counting

incremental sigma-delta A/D coverter.
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