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Low cost and PVT robust ADCs are required.

S, Previous work:
> »@-y__ Proposed a non-binary cyclic
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Design challenge of this work:

Propose Correlated Level Shifting(CLS) technique for cyclic ADC
* Extend the output swing of ADC in low supply voltage.
* Achieve higher SNR with small sampling capacitors.
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Robustness of Proposed Non-binary Cyclic ADC
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_ The redundancy of non-binary conversion
Ves = BV, £ (B — 1)V,
res = BVin £ (B = 1)Vre tolerates the op-amp and comparator offset.
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"~ MDAC operation with CLS technique
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The output swing range of the MDAC can be expanded to

achieve higher SNR with small Cin low supply voltage.
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Proposed CLS technique for Cyclic ADC
Problem C,
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Residue voltage is changed due to charge redlstrlbutlon.
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We have solved charge redistribution problem, And the output
swing range of the MDAC is extended.

Tokyo City University 4




1S-7

Implementation and Measurement Results

20 H 75 L 1 T
. CLS ON @V =1. 8V ~e—CLSON ;
- SNDR = 69.71dB - ~+ CLSOFF| ! e
-20 I SFDR 82 UgdB | 70- 7776dB/QCt: ............... i ,,,,,,,, /f,; ................... lt
= ENOB = 11.29bit RO i
S, -40+ BESt: 1.8329 865_ .................... - PN S ..........
” E ——«= 10 55b|t E\/F51.019§1.8V
s S o
o -80 | & 60 ............................................... i .................... . ...............
i e
-100 § 1 i
BEE T s T . .......
-120 s i D e o D e L e obddial Lo b 1w b b ¥ : i . .
i ! i [ 4
0 0.1 0.2 0.3 0.4 0.5 58.7 i 12 s 9
Frequenlf:a};/gd{ﬂfs) Full scale voltage(V)

* The output swing of the ADC can
be doubled by using CLS technique.
- Measurement results validate
the effectiveness of proposed
CLS technique.
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