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[ 4ch TI PLU SAR ADC block & timing diagram]

➢ Proposed Pseudo Loop-Unrolled SAR ADC
✓ Use One CDA→ Reduce CLK driver & power consumption
✓ Generating TCMP clock with clock-gen using MUX when clock rising and

falling→ Enhancing speed and timing efficiency

Proposed  Asynchronous Pseudo Loop-Unrolled SAR ADC

[Proposed PLU SAR ADC and Timing Diagram ]

[CDA Timing Diagram]

[ Async CG MUX logic]

[CDA and TCOMP Circuit ]

Introduction
➢ Asynchronous Pseudo Loop-Unrolled SAR ADC
✓ Only one CDA for preamplifier → Reduce offset calibration burden
✓ Loop-unrolled conversion → Eliminate register delay
✓ Self-triggered CDA’s async. clock → Eliminate external high-speed clock

➔ Faster conversion than conventional SAR ADCs

➢ Complementary Dynamic Amplifier (CDA)
✓ Current reuse
✓ Twice conversion during one CLK period 
✓ Reduce CLK driver & power consumption
✓ Generate Async. clock that are not metastable

180um

6
5
u
m

CDA

TCMPs

x8

S
A

R
 L

o
g

ic

C
a

p
ac

it
iv

e
 D

A
C

B
T

S
 S

W

B
T

S
 S

W
S

A
R

 L
o

g
ic

C
a

p
ac

it
iv

e
 D

A
C

DFF Array

45um

6
5
u
m

Async. 

CG

Ch.1 Ch.2 Ch.3 Ch.4

[Chip photograph]
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[Walden FoM]

[Performance comparison table]

➢ Complementary Dynamic Amplifier (CDA)
✓ CDA does not require a reset operation while conventional DA requires the reset operation.
✓ CDA's operating clock is generated by synchronizing to the dynamic output signals of the CDA,

not the output signal of a time comparator that can be metastable.
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[Measured SNDR and SFDR]

Conclusion
• CDA-based asynchronous SAR conversion
• Power efficient CDA
• 8-bit 2-GS/s 44.52dB SNDR (7.1 ENOB) and 57.28dB SFDR
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[Measured FFT spectra at 2-GS/s]

➢ 4-Channels Time-Interleaved SAR ADC
✓ 8-bit 2-GS/s A-to-D conversion
✓ Channel mismatches
▪ Offset: on-chip foreground calibration
▪ Gain: no need
▪ Time skew: off-chip digital calibration (VCDL)

Measurement Results: Compared to previously reported 7~8-bit ADCs, it achieves high-speed, low-power
performance at 7.1-bit ENOB.
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