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1. We designed a time-interleaved analog-to-digital converter (TI-ADC),
receiver, and digital corrections on Simulink. The correction removed the mismatch aliasing signals,
and harmonic distortion (HD) and intermodulation (IM) products owing to the 3rd-order nonlinearity
of the ADC. Simulations showed that the correction improved the two-tone spurious-free dynamic range
(SFDR) of a TI-ADC with a sampling frequency of 3,680 MHz from 54.8 dB to 66.7 dB.
2. We synthesized, placed and routed the receiver with voltage controlled oscillators (VCOs) of the
TI-ADC by using a design kit of 65-nm CMOS technology. Simulations showed that we decreased the
power consumption of the digital circuit from 15.3 mW to 6.9 mW by changing the decimation number
from eight to two.
3. We reported these results in one journal paper (IEEE) and four conference proceedings (IEEE,
peer-reviewed).
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Xilinx #E23, @i A/D 2 #igs (4.0 GS/s, ADC: Analog-to-Digital Converter) « 7 ¥ % /L 3 &%
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ARFZE i, IKIEEES Q0mW) EMENTIRERERE RF 90 7 o V2 (E 2%+ 5, #
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Simulator || Parameter | Variable | Unit | Value
Number of data Np - 221
Sampling frequency fs MHz 4 x 920
Frequencies of input fin1 MHz 924.04
two-tone signal fin2 MHz 925.84
Common Power of input Pini, dBm —40.0
one-tone signal Pin2
Adaptive Mismatch Y - 2=32
step size Nonlinearity LN - 2-%8
Gain of LNA - dB 20
1IP3 LNA - dBm —0.50
MATLAB/ Bias ayco,o THz/V 0.088
Simulink 1st-order ayco,1 THz/V —0.669
VCO gain 2nd-order avco,2 THz/V 1.995
coefficient 3rd-order ayvco,3 THz/V —2.947
4th-order avco,4 THz/V —2.194
Sth-order avco,s THz/V —0.662
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Ttems I This work | E. Martens [1] [ R Nanda[2] | C. Erdmann [3]
Architecture Direct-RF Direct-RF Direct-RF Direct-RF
Blocks LNA, T&H, clock gen., AXADC, clock gen., Mizxer, CIC, IP, ADC, PLL, mixer,
ADC, mixer, CIC, HBF mixer, CIC, HBF GC, HBF NCO, decimators, FIFO
CMOS technology [nm] 65 45 65 16 (FinFET)
RF center frequency [MHz] 920 2220 1000-2700 3500
Sampling rate of TI-ADC [MS/s] 3680 8880 2700 4423
SNDR@BW [dB] 61.5°@7.1 MHz 42@80 MHz 72@20 MHz 57.3@2.2 GHz
Power | Analog/Digital [mW] 55751 (4.1) 163.5/14.3 N/A/ 14 424/ 323
consump. | Dynamic reduction Yes™ No No No
Chip area [mm?] 0.247 0.4 0.4 >0.45
Measured No Yes Yes Yes
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IFEREEDOAEY (Nv 7 7T T R) FIEICEFI L T D, AFEE 3 REZIT Te< 5 ROIE
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I This work [ Ref. [4] [ Ref. [5]
Architecture Adaptive filter LUT, tunable delays Adaptive filter
External signal No CwW No
Mismatch correction for TI-ADC Background Offline Background
Nonlinearity correction Background ™ Offline No
Sampling freq. of (TI-)ADC, fs [MHz] 3,680 5,000 2,900
Operating freq. [MHz] 57.5 (fs/D) 625 (fs/N) fs
Power consumption [mW] @ Supply voltage [V] 43@1.0 2.7@0.9 N/A
Verification method/chip Simulated/Custom Measured/Custom Simulated T /N/A
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