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Abstract

This paper describes a merged-capacitor switching (MCS) technique to improve the signal
processing speed and resolution of CMOS analog-to—digital converters (ADCs). The proposed MCS
technique improves a sampling rate by reducing the number of capacitors used in conventional
pipelined ADCs. The ADC capacitor mismatch can be minimized without additional power
consumption, die area, and the loss of sampling rate, when the size of each unit capacitor is
increased as much as the number of capacitors reduced by the MCS technique. It is verified that
the ADC resolution based on the proposed MCS technique is extended further by employing a
conventional commutated feedback-capacitor switching (CFCS) technique.
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Table 1. MDAC capacitor connection during
amplification based on the proposed
MCS technique.

Oodecap' cr|cy|cy|or || |or |
0001  ||-Vieer|-Vrer|-Vier|~Veer | - Vagr | — Vier| —Veer| F/B
0010 || GND |-Vrer|~Vrer| - Veer | -Vier| — Veer| —Vrer| F/B
0011  +Vrer|-Veer|~Vier|~Veer| -Veee| —Veer| = Veer| F/B
0100 |[+Veer| GND | ~Vrer|~Vrer|-Vigr| —Vrer| —Vrer| F/B
0101 || +Veer| +Vrer|-Vrer|~Vrer | -Vrer| — Veer |~ Vir| F/B
0110 |+ Vrer|+Vrer| GND | ~Vrer|-Vier| — Vaer| — Vrer| /B
0111  |[+Vrer|+Veer|*Vaer|~Veer|-Vier| — Vier| — Vier| F/B
1000 |+ Vrer |+ Vrer |+ Vrer| GND |- Vrgr| — Veer{ — Vrer| F/B
1001 {|+Vrer|+Vrer |+ Vrer| *Vier| - Vier| —Vaer| —Vrer| /B
1010 |[+Vier | +Vree | +Viee | +Vrer | GND | —Veer| —Veer| /B
1013 {|+Vrer|+Vrer|+ Vier | +Vaer| - Vier| — Vrer| — Veer| F/B
1100 ||+Vrer|+Vrer|+Vrer | +Veer| -Vigr| GND | -Vrer | F/B
1101 {[+Vrer| +Vrer| + Vier | +Vier| -Vier| — Veer| ~Veer | F/B
1110 {{+Vrer| +Vrer| + Vrer| +Veer| +Veer| —Vrer| GND | F/B
111 |+ Vrer| +Vier|* Veer| *Vigr | +Veer| — Vier| +Veer | F/B
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Table 2. MDAC capacitor connection during
amplification based on the proposed
MCS and CFCS techniques.

cap.
||| o | Cr |y

code

0001 F/B | ~Vier | ~Vrer| - Vrer) ~Vrer| ~Veer |~Veer|-Veer

0010 GND | F/B |-Vrer|-Vrer|-Vaer| ~Veer | ~Veer| - Vrer

0011 } GND | GND | F/B |-Vrer|-Vier| ~Vaer |~ Vrer| - Veer

0100 }j GND | GND | GND | F/B {~Vger| ~Vier |~ Vrer{~Veer

0101 § GND | GND | GND | GND | F/B | ~Vrer |- Vrer{-Vrer

0110 GND | GND [GND |GND |GND | E/B |~Vrer|-Vrer

0111 | GND | GND |{GND|GND |GND| GND | F/B |-Veer

1000 GND | GND { GND | GND | GND | GND |GND | F/B
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110 || +Vrer | +Veer | +Veer|+Veer| +Vier| F/B | GND | +Vrer

111 || +Vrer | +Veer | +Vrer | +Veer|+Veer] +Veer | F/B [+ Vier
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