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A Low-Power and High-Resolution Jitter Detector
Using Asynchronous Sampling

EBE mRAES
Fully Jumbo Platform

B R BEE/ EEABETIREMREMN
B B R/ EEARBEFIRESMEM

IHERIZRE IR 40 R EINFE CMOS #ig RIFEES 1.1

REF - BERINE

FRRERTEESR (1/19) ERMIIT

2R E - IEBRERREETENR
RER  HRBEERAKBANRANS -
BENITUHMEMAERS - & -
B 7K -

b (Tx)
B 1. BRENARER =R

i (Rx)

FEMESH E R (DLL) R

86100D
Oscilloscope

SHFEE 2.55 28 - Hop - EEHTEIEEKH
22528 BURSREZUEFIRSEHFE 03 ZER - Ib&

B S BIif
SENR - BRA
HENRERE
| ANERIREN

T DLL B¥AR

M8020A | "HRJRSJIHY
BERT | 2.5Gbps¥hi 1kt | mso 3054
or 5| ®H Oscilloscope
M8196A o
AWG 2o R
Al oL TE4RTE AL
PRBS / Signal
Generator DE3
i FPoA 49}
Py LR

Qi
2. BRWEAIRIRE

EHARET TRERRHR

Figesas
$8EL / %ﬂﬁl%ﬁg@-@ﬂ“ SO NI ETEE

BE - BERREE RSN RIENRE
ﬁﬂ/‘?’\‘nﬁ HMECRIZSIE RS B EE « AL B 88
e

B Abstract

An equalizer and a clock/data recovery (CDR)
circuit are the important building blocks in wireline
communication systems. A nonlinear channel induces a
severe inter-symbol interference (ISI) . By enhancing
the high-frequency gain, the equalizer reduces the ISI
and improves the jitter performance of the received
data. The CDR circuit recovers the clock from the
noisy data to generate the re-timed data. The jitter
transfer function, jitter tolerance, and jitter generation
usually characterize the performances of the CDR
circuit. Therefore, the jitter is one of the key factors
to characterize the equalizers and the CDR circuits.
Generally, the automatic test equipment ( ATE) and
the high-speed I/O buffers are required to measure
those above-mentioned circuits. However, the ATE is
expensive and the high-speed I/O buffers are power
hungry and sensitive to the noises. To overcome these
disadvantages, an on-chip detector is attractive to
measure the data jitter for an equalizer or a CDR circuit.

In this work, a jitter detector employing the low-
power-consumption and high-resolution method is
presented. The on-chip measurement using the low-
speed, multi-phase, and asynchronous sampling clocks
could construct a jitter histogram in which the discrete
jitter distribution of the high-speed digital data can
be obtained. For instance, a timing space of 20UI/19
between two adjacent sampling clocks is slightly larger
than a UL. When the data jitter is small, the number
of the data transitions might be 0, 1, or 2 within one
timing space. By only recording the number of the
twice data transitions, the histogram is generated
to represent the discrete data jitter distribution. To
generate the low-speed multi-phase sampling clocks,
a delay-locked loop ( DLL) is used instead of the PLL.
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The DLL uses a small capacitor as the loop filter and has
no stability issue.

Fabricated in 40-nm CMOS technology, this detector
totally consumes 2.55mW from a 1.1V supply, of which
2.25mW by the DLL, 0.30mW by the other digital logics.
With 2.5Gbps PRBS-7 and 125MHz sampling clock
sources, the proposed histogram can measure the rms
Gaussian data jitter from 0 to 0.1UI with the maximum
error 0.012UL This histogram can also measure the
peak-to-peak sinusoidal data jitter from 0 to 0.8UI with
the maximum error 0.142UL Finally, the resolution of
this work is increased to UI/19 which is also at least
two times smaller than prior references. Furthermore,
the power consumption and area are less than before.
Above all, this detector has remarkable potential for the
feasibility of implementation and the cost advantage.
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Fig 3. On-chip Jitter Detector and Measured Jitter Histogram
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