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Introduction
' » Asynchronous Pseudo Loop-Unrolled TI-SAR ADC (16-channel) » Complementary Dynamic Amplifier (CDA)
v’ 16x% time-interleaved architecture - Significant sampling rate v’ Current reuse = Improve power efficiency
enhancement v Twice conversion during one CLK period
v Using one CDA per sub-ADC = Reduce offset calibration burden ¥ Reduce CLK driver & power consumption

v' Generate asynchronous clock without metastability
=>» Suitable for multi-channel Tl structure with
reduced clock distribution overhead

v Loop-unrolled conversion = Eliminate register delay
v' BD-ST-CDA’s async. clock = Eliminate external high-speed global clock
=>» Achieves faster conversion than conventional SAR ADCs
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Proposed 16-channel PLU TI-SAR ADC
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[ 16-ch Tl PLU SAR ADC block diagram] =
Qerace- o » Proposed CDA-based PLU SAR ADC
Dpo =<Du v/ CDA-based PLU SAR ADC
h :
> Proposed CDA and TCOMP Locs:o— ] Foluee: — Reduce offset-mismatch burden
v CDA-based voltage-to-time conversion Vot EF I—oVLM I v One asynchronous CDA + six TCMPs
- Sampled input = amplified to timing information 15, i — Achieve 6-bit loop-unrolled conversion
v Register-free loop-unrolled operation Vool Vi L v Halved async clock frequency by BD-ST-DA |
- TCMP output directly drives the capacitive DAC —> Reduce clock-driving current and improve
v Bidirectional self-triggered QCDA Shared CDA o power efficiency
— Enables asynchronous conversion sequence
| TCM:;i;>
[ TCMPN<1>

[Circuit diagram of a single CDA
and subsequent six TCMPs.]
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[Chip photograph]

[Block and timing diagram of the proposed asynchronous timing generation logics]

fs=8-GS/s, fin=2.44-MHz, 243 times decimation, N=16384
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[Measured DNL and INL] [Measured FFT spectra at low input frequency]
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power efficiency
v 6-bit 8-GS/s 35.1dB SNDR (5.53 ENOB) and 47.8dB SFDR




	슬라이드 1

