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Abstract

This work proposes a 13b 100MS/s 0.13um CMOS ADC for 3G communication systems such as two-carrier W-CDMA
applications simultaneously requiring high resolution, low power, and small size at high speed. The proposed ADC employs
a four-step pipeline architecture to optimize power consumption and chip area at the target resolution and sampling rate.
Area-efficient high-speed high-resolution gate-bootstrapping circuits are implemented at the sampling switches of the
input SHA to maintain signal linearity over the Nyquist rate even at a 1.0V supply operation. The cascode compensation
technique on a low-impedance path implemented in the two-stage amplifiers of the SHA and MDAC simultanecusly
achieves the required operation speed and phase margin with more reduced power consumption than the Miller
compensation technique. Low—glitch dynamic latches in sub-ranging flash ADCs reduce kickback-noise referred to the
differential input stage of the comparator by isolating the input stage from output nodes to improve system accuracy.
The proposed low-noise current and voltage references based on triple negative T.C. circuits are employed on chip with
optional off-chip reference voltages. The prototype ADC in a 0.13um 1P8M CMOS technology demonstrates the measured
DNL and INL within 0.70LSB and 1.79LSB, respectively. The ADC shows a maximum SNDR of 645dB and a maximum
SFDR of 78.0dB at 100MS/s, respectively. The ADC with an active die area of 1.22mm’ consumes 42.0mW at 100MS/s
and a 1.2V supply, corresponding to a FOM of 0.31pJ/conv-step.
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Table 1. Performance comparison of recently reported

12-14b CMOS ADCs operating at 100MS/s level.

Resohtion| Speed | Power | Area |DNI/INL| Process
(bits) | (MS/s) | (mW) | (mm® | (LSB) | (um)
el 13 | 100 | 42 | 122 [0718] 013
(1] 12 80 190 546 | 0817 | 018
[2] 12 100 55 578 | 10/34 | 0.09
[3] 12 110 97 08 | 1215 | 018
[4] 12 120 52 056 | 0310 | 013
[5] 14 100 224 102 | 1120 | 013
[6] 14 100 230 728 | 0821 | 018
7 14 100 250 100 | 0913 | 009
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Fig. 1. FOM of recently reported 12-14b ADCs with a

sampling rate exceeding 50MS/s.
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Fig. 3. Area-efficient high-speed high-resolution gate
-bootstrapping circuit.
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Table 2. Comparison of conventional and proposed gate
-bootstrapping circuits.
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Fig. 4. Two—stage
cascode compensation.
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results and (b) time-domain simulation results.
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Fig. 6. Proposed kickback-reduced dynamic latch
(a) conventional latch and (b) proposed latch.
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Table 4. Normalized comparison of conventional and
proposed references.
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E 5 AMHE ADC M5 29
Table 5. Performance summary of the prototype ADC.

Resolution 13bits
Max. Conversion 100MSample/s
Process Dongbu HiTek 0.13um CMOS
Supply 1.0V 1.2V (Nominal)
Input Range 1.0Vep 1.2Vpp
SNDR
(at fin = 4MHz) 61.4dB 64.5dB
SFDR
(at fin = 4MHz2) 75.2dB 78.0dB
DNL -0.59LSB / +0.70LSB
INL ~177LSB / +1.79LSB
ADC Core Power 32.2mW 42.0mW
Pouer
FOM (W) 0.34pJ/conv-step | 0.31pJ/conv-step
Active Die Area | 1.22mm” ( = 1.34mm x 0.91mm )

10MS/sel A 100MS/s7HA] S7kA1d o, AMHzS] A&
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ratio (SNDR)

L
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spurious—free  dynamic
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