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h 1. Introduction

To achicve high-spoed. high-resolution signal sampling, time-micricaved analog-to-digital
converier (TIADC) is proposed 10 be an effective aschitectare, by combining several slow
but accurmte sub-ADCs in paraliel, s Fig. 1 shows.

However, duo to discrepancics anong the sub-ADCs, chamsel mismatches inchading offsct,
gain and sample-time mismaiches distort e sampled signal and degrade the SNDRASFDR
perfomance of the TIADC significandly.

This paper prescuts & new all-digital hackground calibeation technique for the TIADC,
consuming few hardware resources while compensating chanmel mismatches. Moreover,
this method is not limited by the number of TIADC channels.

Tig. LA four-chuseel TIADC sructas.

2. Calibration Technigue
In all-digital background calibeation technigoe, offset mismatches cam be simply calibeated
by subtracting & cermain constant, so the proposed calibration technigue assumes that the
offset mismatches do not exist i formula dervation.

Suppose first ander approximation FIR filters
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Fig. 2 shows the averall architccture of the proposed calibration techmique. It can be seca
that the propesed technique is not limited by the sumber of ssb-ADC channcls.
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To verify the efficiency of the propased technique, sinsdanions are carried out o o four-
chanmel 12-bit TIADC clocked at fim3.6GHz, Unless otherwise noted, the anslog input
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Fig, 3(a) shows spectra befoce calibration. After using the calibration technique, the spectra
are shown in Fig. 3(b). The frequency spectra of mismanches are canceled afier calibration,
and the SINAD of signal is insproved from 52 dB to 49 dB.

Fig. 4(a) shows SINAD versus input frequency with and without calibeation. Fig. 3(b)
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‘when sansple-time mismasch is within 1% of L.
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4. Measured data Validation

In addition, nueasured data from ADCI2D1800 chips, tested under the same conditions s
simulation of Fig. 3, & camied out calibaation. Fig. $(a) shows spoctm before calibration.
After using the calibeation technigos, the spectra are shown in Fig. 3(by The frequency
D of signal is improved
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mveasured data from 49dB 10 $3d8, while the number of FIR taps is caly 30.
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