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Abstract - This papers represents a recent
communication system of electronic industry will
focusing on high speed signal processing application, with
the assistance of optical to electrical data
communications, multiplexing technique of TDMA, CDMA,
OFDMA. Here data communication will required a high
priority to recover clock and reduced jitter in clock and
data with high performance synchronous operations such
as the retiming and demodulation. Here this work will
present a technique of Half-Rate (HR), Bang-Bang Phase
Detector (BBPD) based multiple decision of clock and
data recovery about the sign and magnitude of the phase
shift between the PD inputs. Here, this proposed
architecture will introduced a GDI (Gate Diffusion Input)
technique and reduced the number of transistors in this
data and clock recovery technique of HR-BBPD and ML-
HR-BBPD at 90nm CMOS Technology with using DSCH3
and MICROWIND software and compared all the
parameters in terms of Area, Delay and Power.

Key Words: Clock and data recovery (CDR) circuits, Half
Rate (HR), Phase Detector(PD), Bang Bang (BB),
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1. INTRODUCTION

Impulse-radio ultra wideband (IR-UWB) communication
is a promising solution for high data rate, short-range,
and low power communication due to the duty-cycled
nature of the output signal as well as the potential for
low-complexity and low-power  transmitter(TX)
architectures. Continuous-time nMOS/pMOS current-
matching loop through adaptive with a back-gate-driven
amplifier for voltage range compatibility. The total phase
noise at the end of the burst in order to ensure correct
demodulation of the BPSK-encoded data. At system level,
we forced both phases of the LO to be gated at the low
logic level to ensure that the frequency divider and the
dual ring counters are in data retention without further
additions to the TSPC flip-flop architecture[1]. In Serial
Data communication systems, clock and data recovery
(CDR) circuits play a critical role for achieving required
receiver performance. The phase generator should

provide more than 1-Ul phase range since the initial
phase error is unknown. With our technique, the initial
phase error is statistically zero due to the CDR operation.
The control code from the bit generator selects the
counters used for accumulating VD-BBPD output signals.
[2]. Clock and data recovery circuit (CDR) is a key
building block in all serial communication systems where
it performs the crucial function of recovering clock and
retiming the received data. The mismatch in the pole-zero
cancellation does not change jitter transfer (JTRAN)
bandwidth, which is determined by the dominant pole to
improve phase interpolation linearity and power
efficiency are proposed. The power dissipation in a
conventional PRPLL is dominated by the XOR phase
detectors and the voltage-to-current (V-I) converter
needed to drive the passive loop filter. Current-mode
logic (CML) XOR[3]. The performance of Clock and Data
Recovery (CDR), a key receiver timing circuit in clock-
embedded serial link systems, becomes critical to achieve
optimal data sampling over various timing jitter profiles.
To achieve the best timing margin over different jitter
spectral profiles, it is necessary to find the optimal CDR
loop gain. If low frequency jitter is dominant, large loop
gain is desirable to enhance jitter tracking capability
Adaptive loop gain schemes have been frequently
employed in PLLs and CDRs to enable a self-tuning
capability for various performance metrics, such as lock
time, Jitter Generation (JGEN), Jitter Tolerance (JTOL),
loop stabilization and Spread Spectrum Clocking (SSC)[4].
The process variation is an important factor in multi-
gigahertz systems. Therefore, it is necessary to determine
the timing resolution of BIJM and calibration techniques.
The TA structure increases the timing resolution. For 3
GHz systems, the timing difference is small. Using a TA
can increase the timing resolution of BIJM. The standard
deviation is also the RMS jitter. [5].
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Fig 1: Block diagram of a PLL-based CDR showing the
parameters used in our Verilog AMS model.

2. METHODOLOGIES
a)Transmitter SoC in 28-nm FDSOI CMOS

Achieving wireless communications at 5-30 Mb/s in
energy-harvesting Internet-of-Things (IoT) applications
requires energy efficiencies better than 100 p]/b.
Impulse-radio ultra wideband (UWB) communications
offer an efficient way to achieve high data rate at ultralow
power for short-range links. We propose a digital UWB
transmitter (TX) system-on chip (SoC) designed for
ultralow voltage in 28-nm FDSOI CMOS. It features a PLL-
free architecture, which exploits the duty cycling nature
of impulse radio through aggressive duty cycling within
the pulse modulation time slot for high energy efficiency
and minimum jitter accumulation.

B SV rvsd dos
|

[ N [ —— Puse-rvr
basetand Lo d - m je—q bercbara A
TWABLE LD
Fackmt Frencer CLF_S00Meer
3 || Duty-cycted Irequency synthesis s z
3 )
Mugrerrrmatie §
Pacert Sl P Preguescy celtaoeon ageercy Svide
1.;". | A )

N

£
Syrmeioed =
fulaston

Pule thaping & | ruse swor
tonlg segsten

Fig: 2 Architecture of the Transmitter.

The baseband is partitioned between crystal- frequency
blocks synthesized from standard cells and aggressively
duty-cycled high-frequency full-custom blocks. It is built
from a single 31.25-MHz reference crystal clock from
which all necessary high-frequency clocks are generated
in the duty-cycled frequency synthesis block. It features a
3.5-4.5-GHz LO whose frequency is divided to generate a
500-MHz internal clock with a 2-ns period corresponding

to the pulse duration. The calibration of the LO frequency
is performed periodically as triggered by the TRIG_CALIB
signal. The TX covers seven data rates defined in the
802.15.4a standard.

b) Programmable Multi-Level Phase Detector

The paper proposes a clock and data recovery (CDR)
circuit having a new type of a multi-level bang-bang
phase detector (ML-BBPD). The gain characteristics of
our ML-BBPD can be programmed by scanning the dead-
zone width of a variable dead zone BBPD in the time
domain. Its linear-like gain characteristics result in less
sensitive CDR performance against input jitter and
process, voltage, and temperature (PVT) variations. In
addition, a built-in on-chip jitter monitor can be easily
implemented using our ML-BBPD.
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Fig: 3 Clock and Data Recovery aritecture with a jitter
monitor.

1.25-Gb/s full-rate CDR circuit with the proposed ML-
BBPD and jitter monitor. An off chip resistor and a
capacitor are used for the loop filter so that we can easily
modify the loop filter dynamics for evaluation purpose. In
addition, the complexity of the phase generator can be
significantly reduced the phase generator should provide
more than 1-UI phase range since the initial phase error
is unknown the initial phase error is statistically zero due
to the CDR operation. The jitter distribution provided by
our jitter monitor is in reference to the retimed clock and
it is not able to subtract/exclude CDR jitter due to input
jitter.
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C) Phase Rotating Phase -Locked Loop

In this paper a reference-less half-rate digital clock and
data recovery (CDR) circuit employing a phase-rotating
phase-locked loop (PRPLL) as phase interpolator is
presented. By implementing the proportional control in
phase domain within the PRPLL, the proposed CDR
decouples jitter transfer (JTRAN) bandwidth from jitter
tolerance (JTOL) corner frequency, eliminates jitter
peaking, and removes JTRAN dependence on bang-bang
phase detector gain. Fabricated in a 90 nm CMOS process,
the prototype CDR achieves error-free operation (BER <
10-12 ) with PRBS data sequences ranging from PRBS7 to
PRBS31..

Multiple

= phases
Fig: 4 Phase Rotating Phase Locked Loop block diagram.

PRPLL presents an interesting phase shifting technique
without using an explicit phase interpolator, and it
overcomes the inherent non-linearity that comes with
implementing interpolation in phase domain . Different
from a conventional charge-pump PLL, it consists of
multiple XOR phase detectors the output currents are
weighted, summed, and filtered to generate the control
voltage. By weighting the individual XOR outputs
differently using control word, the amount of output
phase shift can be varied. Compared to a conventional PI,
thanks to the current-domain operation, the PRPLL
approach exhibits superior digital-to-phase conversion
linearity. To improve phase interpolation linearity and
power efficiency are proposed. The power dissipation in a
conventional PRPLL is dominated by the XOR phase
detectors and the voltage-to-current (V-I) converter
needed to drive the passive loop filter.

d) Mixed mode Adaptive Loop Gain Strategy

A Bang-Bang Clock and Data Recovery (CDR) with
adaptive loop gain strategy is presented. The proposed
strategy enhances CDR jitter performance even if jitter
spectrum information is limited a priori. By exploiting the
inherent hard-nonlinearity of Bang-Bang Phase Detector
(BBPD), the CDR loop gain is adaptively adjusted based
on a posteriori jitter spectrum estimation. Maximizing
advantages of analog and digital implementations, A
modified CML D-latch improves CDR input sensitivity and
BBPD performance. A folded-cascode- based Charge
Pump (CP) is proposed to minimize CP latency. The CDR
prototype is fabricated in 0.18 pm CMOS technology to
demonstrate the effectiveness of the proposed techniques
for applications with high ratio of data-rate. The CDR
power consumption is 110.6 mW where only 3.9 mW is
used for loop gain adaptation circuitry.
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Fig:5 Adaptive loop gain clock and data recovery
architecture.

Adaptive loop gain CDR based on the half-rate Bang- Bang
PLL architecture, the CDR employs a Loop Gain Controller
(LGC) to perform the adaptive loop gain control.
Triggered by a low frequency clock, the LGC monitors
BBPD outputs, detects the current jitter spectral profile,
and adjusts the CP current. The BBPD is implemented
employing a modified CML D-latch. The CP is composed of
eight segmented CP units. By controlling the number of
active units, the CP current is digitally adjustable by
factor of eight. A folded-cascode-based CP enhances
speed, input and output voltage range. At high frequency,
the proposed CDR shows almost same JTOL Performance
as the minimum loop gain CDR.
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e) Built-in Jitter Measurement Circuit

This paper proposes a 3-GHz built-in jitter measurement
(BIJM) circuit to measure clock jitter on high-speed
transceivers and system-on-chip (SoC) systems. The
proposed BIJM circuit adopts a high timing resolution and
self-calibration techniques. The calibration techniques
can reduce the timing resolution variation of the vernier
ring oscillator and the gain variation of the TA by 66%
and 65%, respectively. This reduces the timing resolution
variation of BIJM by 60%.
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Fig: 6 Built-in -jitter measurement architecture

The BIJM, which consists of two modes: the pre-
procedure mode and jitter measurement mode. The pre-
procedure mode consists of a self-refereed circuit with
the auto-calibration technique, and TA and VRO with the
calibration techniques, Cra and Cyro signal control the
operation of BIJM into the pre-procedure or the jitter
measurement modes.

RESULT AND DISCUSSION
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Table: 7 Performance Comparisons for the IEEE
802.15.4

The table compares the performances of recent IEEE
802.15.4a TX or transceivers. The proposed UWB TX is
the first designed in 28-nm FDSOI CMOS. The combined
use of coarse to fine-grain duty cycling, advanced CMOS
process, ULV operation enabled by FBB-induced Vr
reduction, and high-speed design explains the obtained
ultralow-power consumption.
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Table: 8 Performance Comparisons for the ML-BBPD
CDRs

The Performance of ML-BBPD CDR Produces the smallest
rms jitter for the recovered clock and consumes less
power than the other CDR fabricated in same CMOS
technology.

Table: 9 Clock and Data Recovery Comparison
Performance

The CDR compares favorably both in terms of power
efficiency and jitter with CDRs implemented using ring
oscillators are Compared to LC oscillator-based CDRs in
the power efficiency is superior but jitter is higher.
Including the on-chip limiting amplifier power
consumption in this work, the proposed design still
achieves much better power efficiency of 3.72 mW/Gb/s
compared to the designs where limiting amplifiers are
also implemented on-chip.

4. CONCLUSION

In this survey paper, an ML-HR-BBPD is proposed. It
offers a nice trade off between pure linear and pure BB
HR-PD, providing multiple levels of quantization to
measure the phase difference and tune the VCO in a PLL
implementation the ML-HR-PD retains all the advantages
of the HR-BBPD at the cost of a slightly higher complexity
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while it reduces the jitter of the generated clock by up to
30% thanks to the finer control of the VCO. This jitter
reduction which allows to reducing the BER up to 5 times
when an input signal at 5 Gb/s is affected by jitter.
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