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Abstract

A clock system is proposed to eliminate data loss due to frequency difference between sensor nodes in a sensor utility
network. The proposed clock system for each sensor node consists of a bust clock—data recovery (CDR) circuit, a digital
phase-locked loop outputting a 32-phase clock, and a digital frequency synthesizer using a programmable open-loop
fractional divider. A CMOS oscillator using an active inductor is used instead of a burst CDR circuit for the first sensor
node. The proposed clock system is designed by using a 65 nm CMOS process with a 1.2 V supply voltage. When the
frequency error between the sensor nodes is 19, the proposed burst CDR has a time jitter of only 4.95 ns with a
frequency multiplied by 64 for a data rate of 5 Mbps as the reference clock. Furthermore, the frequency change of the
designed digital frequency synthesizer is performed within one period of the output clock in the frequency range of 100
kHz to 320 MHz.

8 ¢

ol AN e ENIN AN wEE Abo]o] Fu aolz A% HlolE £2% AR 8 25
Alzeglo] AR 2 AA =g 91 Ak FE AZHe MAE FE-dold ¥ I, -9 FFE FHshe
A" g w4 T s meaad bed e T2 B 2EE Aget Y s vz T 3
WA A Bl W AR F5-dold B9l 8% gl S AUEE ALSSHE CMOS WA717k ALg R Algke 25 A
AR 12V BF 19 o881 6onm CMOS BA4oNA AAHT A4 w=mE Alole] F35 77k 1% ul, Alkel=
BIAE S HOlE A S| 1% %02 SNbps HOI el shal Gan) AE Fo-E 102 495 nsdl A
AEE AT A UAE 54 7o) Fua WAL 100 KA 320 MHz) F34 el 22 250 @ %

7] el e

Key words : Sensor Utility Network, Clock System, Burst Clock—Data Recovery, Digital Phase—Locked Loop, Digital
Frequency Synthesizer, Programmable Open-Loop Fractional Divider

* Department of Electronic Engineering, Graduate School, Kumoh National Institute of Technology, Korea

*% Autosilicon, Korea

* Corresponding author

Email : ycjang@kumoh.ac kr, Tel : +82-54-478-7434

Manuscript received Sep. b, 2019; revised Sep. 24, 2019; accepted Sep. 25, 2019.

This research was supported by the Basic Science Research Program (2016R1D1A3B03934487) and the Priority
Research Centers Program(2018R1A6A1A03024003) through the NRF funded by the Ministry of Education.

Authors are thankful to IDEC for supporting EDA softwares.

This is an Open—Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License
(http://creativecommons.org/licenses/by—nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction
in any medium, provided the original work is properly cited.

(858)



A Clock System including Low—-power Burst Clock-data Recovery Circuit for Sensor Utility Network

. ME

2
ind

%

s

A7} g

7FA, <k
o R 2

[¢)

KN
T

_nd
2

s

2 op B

N AN
O

-

o,

ff Rl ox oo WE O T oo
riréﬁiii
off b X

i

N
=~

A w=rh Aol Al AR

Aol we Aeg 1257}
< FAAE astr] 98 L
network(SUN)7} #| QF=]
P =52 #E Aol Al

¥ o M oo o oo N W
oft

O o poh o X

=

(]

—

o

el sensor utility
[1][2]. SUNojA] <]
EAlekA

L RE L

Z Al

2 &

Z o

I fo

ox ox
o ok
=

(]

—

2 7 A

Q‘L

R
oY o
R &
N o
I = fo ot 1@ =

Ol
=
[«

Ol
-

.

N 4l Mool 8

mo i M ot

-

%)
o

o

wake-up time®] F7]
A wEe WA A

=

ATH3IM4]. ol¥F dadow A

X
o
et
2

s

Wy 4N ooX RUomlo R R bropE N

N O T )

iy
e
+
o by

(859)

109

Gateway
Sensor
node

Sensor
O node

Fig. 1. Conceptual diagram of sensor utility network and
its data transfer.
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