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ADC in a DSPADC in a DSP--based Receiverbased Receiver

ADC EQUALIZER/
CANCELLOR

CDR 

Vin

ADC_CLK



March 2003 Plato Labs

ENOB with ADC_CLK jitter ENOB with ADC_CLK jitter 
((ffmaxmax=625 MHz)=625 MHz)

3.675.416.998.7210.25n=12

3.675.416.998.7010.08n=11

3.675.416.988.629.64n=10

3.675.406.958.358.89n=9

3.675.396.837.787.97n=8

3.665.336.506.946.99n=7

3.645.145.845.985.99n=6

3.564.684.964.994.99n=5

Jrms=10psJrms=3psJrms=1psJrms=0.3psJrms=0.1ps

Jrms <  1 / (4π fmax 2ENOB)
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ADC Jitter ComponentsADC Jitter Components

• According to [1] ADC’s total jitter can be 
expressed as:

JADC
2=JAPJ

2+JCLK
2+JAIN

2

JADC total ADC jitter, JAPJ aperture jitter
JCLK clock jitter  &   JAIN analog input jitter

[1] M. Shinagawa et al, “Jitter analysis of high-speed sampling systems”, 
IEEE JSSC, vol.25, pp. 220-224, Feb. 1990.
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ATMEL’s TS8388 ADC JitterATMEL’s TS8388 ADC Jitter

• According to ATMEL’s TS8388 ADC data-sheet (1GS/s, 
8-bit & ENOB=7.1-bit), cited by Bill Jones, JAPJ=0.6 ps 
JCLK=0.5 ps. 

• Assuming JAIN=0.5 ps then JADC=0.93 ps

• From formula ENOB=7.4-bit

• High-speed ADC ENOB’s are jitter limited

• GS/s, ENOB > 6.5-bit ADCs are hard to integrate on a 
VLSI CMOS chip due to excess recovered clock’s jitter

• Recovered clock period:
1200 ps (PAM-10), 800 ps (PAM-5)
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ADC ENOB vs. Input FrequencyADC ENOB vs. Input Frequency

[2] K. Poulton, R. Neff, B. Setterberg, et. al. ,”A 20 GS/s 8b ADC with a
1MB memory in 0.18µm CMOS”, ISSCC pg. 318-319, Feb. 2003

Measured = 0.7ps  
Formula = 0.44ps


