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( Design of an 1.8V 6-bit 2GSPS CMOS ADC with an One-Zero
Detecting Encoder and Buffered Reference)
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Abstract

In this paper, CMOS A/D converter with 6bit 2GSPS Nyquist input at 1.8V is designed. In order to obtain the
resolution of 6bit and the character of high—speed operation, we present an Interpolation type architecture. In order to
overcome the problems of high speed operation, a novel One-zero Detecting Encoder, a circuit to reduce the Reference
Fluctuation, an Averaging Resistor and a Track & Hold, a novel Buffered Reference for the improved SNR are proposed.
The proposed ADC is based on 0.18um 1-poly 3-metal N-well CMOS technology, and it consumes 145mW at 1.8V power
supply and occupies chip area of 977um x 1040um. Experimental result show that SNDR is 3625 dB when sampling
frequency is 2GHz and INL/DNL is *0.5LSB at static performance.
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Table 3. FFT of the 6bit A/D converter.
ENOB {bit]
QHEFIA | 31.25MHz | 453.125MHz | 953.125MHz
PVT Pre |Post| Pre | Post | Pre |Post
TT | 600 |59 | 598 | 554 | 568 |565
L8V FF | 600 [600| 593 | 567 | 581 |58
25°C | SS 600 [531| 549 [ 508 | 549 470
FS | 552 [569 ] 541 | 535 | 543 |533
SF | 557 |557| 566 | 540 | 519 |525
2V, FS, -55°C| 582 | 546 | 556 | 514 | 532 |565
16V, SF, 80°C| 570 | 572 | 55 | 524 | 513 [527
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Table 4. Performance summary of the designed ADC.
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E 5 x| 6bit ADC AT =8
Table 5. Recent research of 6bit ADC.

FuEd Sampling |3 7% [um]| A& [mW] | A94[V] | ENOBIbit]
£ =7 2GHz 0.18 145 18 5
IEEE ‘04 4GHz 0.13 990 15 55
AAFEE-04 | 70MHz 0.18 40 33 55
IEEE ‘03 2GHz 0.18 310 18 47
FnEH 8] 16GHz | 018 328 18 5
IEEE '01 13GHz | 035 250 33 5
IEEE ‘01 1.1GHz 0.35 300 33 45
IEEE ‘00 T00MHz 0.25 190 33 4.7
28dBZ  ZAHUL  Static AEllH  INL/DNLE
+05LSB ollleltt. & 3 WAL 977umx1040m .=

6bitS Full-Flash E}Qlez2 A/D WHE7E THIS
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