-

View metadata, citation and similar papers at core.ac.uk brought to you byj‘: CORE

provided by Tamkang University Institutional Repository

GHz | P

NSC91-2215-E-032-001-
91 08 01 92 07 31

¢ )

93 2 16


https://core.ac.uk/display/62490574?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

¥t [E

SRR RIS LR E A A

17 &

(% 40

MR R M F 2 GHz 4 4p e

/EJFJ‘}‘%

S e

hae e E L BFEAV R

7+ E %5 P NSC91—-2215—E—032—001—

HEHEF I E08201p3 92072 31 P

PELEL R

LR adFA

TR
S

A
% 47 77

(

W

=\

AR 2 AL R 2 iR
D{Wél\ E”?L‘\‘EH” NN ]E’Eﬂ;’ — I)7
F Yy RN Hﬂ;__ _

z}_
.t”}ﬁ ]:&]K;F;’g;;{ﬂ‘fgvﬁu F'—é‘»’l,?,_ Z{;?Z’\’—Lf_vé\rjé

]
3
e
W
=
it
&+
-l

L ERELELE - B

FJZ S 5N "ff}%‘.’/‘ 1?1551‘31 T
F’

FEE T AN

W2

LA

B [P @ iF %

THWE LA RBRTH
Bl LA B |

ERIFL

rEp P ERTSY) I EEREE 2 FRS

R

X

(2 Bl woapZpafE  (J- 2] 27 2B 434

HEHE - RN E T

PoFE o RF/ 92 =

10

! 28



=lzd =3
MR

R7FELR gy i~ 5£2
GHz 4% 4p 3%

[P &l iz paplip T Bk 3t

Design and IP implementation of low-voltage GHz PLL with BIST
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Abstract :

The ultimate goal of the two stage
project is to design and IP implementation of
low-voltage low-power GHz Phase Locked
Loop (PLL) IC with BIST for high

performance microprocessor application. A

NSC 91-2215-E-032-001
91 # 87 1px92&7"% 31p
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mail:cheng@ee.ncu.edu.tw

PLL consists of three basic function blocks: a
phase detector (PD), a loop filter (LF), and a
voltage controlled oscillator (VCO). In order
to reach the goal of this project, in the first
stage, the analysis, design, and optimization
of the basic function blocks of the PLL will
be designed. An experimented chip of low
high
immunity VCO

linearity and high noise
and PLL will be

implemented and fabricated to verify the

power,

circuit performance. In the second stage, a
new PLL will be designed and IP of the PLL
will be built. Meanwhile, the built-in self-test
(BIST) circuit is inserted into the phase
locked loop and the BIST can find the defect
of the PLL.

Keyword: Lower Power, Low Voltage, Phase
Locked-Loop (PLL), voltage
oscillator (VCO), IP, BIST.
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(1) A Dual-Slope Phase Frequency Detector

and Charge Pump Architecture to Achieve
Fast Locking of Phase-Locked Loop
In this paper,

frequency detector

a dual-slope phase

pump
architecture to achieve fast locking of

and charge
phase-locked loops is proposed and analyzed.
The proposed topology is based on two
tuning loops: a fine-tuning loop and a
coarse-tuning loop. A coarse-tuning loop is
used for fast convergence, and a fine-tuning
loop is used to complete fine adjustments.
The proposed PLL circuit is designed based
on the TSMC 0.35um 1P4M CMOS process
with a 3.3V HSPICE

simulation shows that the lock time of the

supply voltage.

proposed PLL can be reduced over 82% in
comparison to the conventional PLL. An
experimental chip was implemented and
measured. The measurement results show
that the proposed PLL has fast locking
properties.
(2) A Mixed-Mode Delay-Locked Loop for
Wide-Range Operation and Multiphase

Outputs
This paper describes a mixed-mode

delay-locked loop (DLL) for wide-range
operation and multiphase outputs with just
one clock cycle. The architecture of the
the

converter (TDC) scheme for phase range

proposed DLL uses time-to-digital

selector to offer the faster locking time, and

the  multi-controlled delay cell for
voltage-controlled delay line (VCDL) to
provide the wide locked range and the
low-jitter performance. The proposed DLL
can solve the problem of false locking
The
HSPICE simulation results are based upon
TSMC 0.35um 1P4M N-well CMOS process

with a 3.3V power supply voltage. The

associated with conventional DLLs.

simulation results show that the proposed
DLL can operate from 62.5 to 312.5 MHz.
Moreover, the total time delay from all delay
stages is precisely one period of the input
reference signal, and that can generate
equally spaced eight-phase clocks.

(3) Bist for Clock Jitter Measurements

For

high-speed  circuit testing,
traditional ways are not enough in measuring
the clock jitter. In these traditional ways, the
external equipment is used to measure the
analog clock signal. It would distort the
tested clock signal and change the measure
result. In order to achieve a more convenient
clock jitter measurement, a Time to Digital
Converter (TDC) technique is used to output
an all-digital data in the proposed method.
And, a Built-In-Self-Test (BIST) method is
used to realize the proposed method.
However, even if some usable BIST methods
have been proposed, the requirements of the
test time and circuit area still limited the
circuit application. In order to release this
requirement, a new BIST method is proposed.
A continuous clock jitter measurement
method is adopted to make a real-time
And, with

pre-delayed sample clock, no more extra

measurement. the proposed
delay cells are needed. The circuit area and

test time can be significantly reduced.



Furthermore, with an improved circuit
structure, the circuit stability also can be
increased and no more external jitter-free
clock is needed to sample the clock jitter.
I.8wmedm

A dual-slope phase frequency detector
and charge pump architecture to achieve fast
locking of phase-locked loop was proposed
and analyzed. The proposed topology is
based on two tuning loops: a fine-tuning loop
and a coarse-tuning loop. A coarse-tuning
loop is used for fast convergence, and a
fine-tuning loop is used to complete fine
adjustments. Simulation results show that the
lock time of the proposed PLL is reduced by
over 82% in comparison with a conventional
PLL. Moreover, according to the measured
the oscillation
frequency range is from 320MHz to
1440MHz. Thus, the proposed PLL has
fast-lock,

frequency and can be used in modern high

results, proposed PLL

low-jitter and wide-operating
performance microprocessing system and
clock data recovery system.

A new mixed-mode DLL for wide-range
operation and multiphase outputs with just
one clock cycle is proposed. The TDC
architecture for phase range selector can
offer the faster locking time from the
different Then the
controlled delay cell element for VCDL can

frequency. multi-
provide wide locked range and low-jitter
performance. According to the simulation
result, the proposed DLL can operate from
62.5 to 312.5 MHz without the problems of
the harmonic locking or false locking. Beside,
the total time delay from all delay stages is
precisely one period of the input reference

signal. Moreover, in this DLL, with minor

change of device sizes of the VCDL, and a
little hardware, the operating frequency range
could be extended toward a higher frequency
range.

With the proposed method, the BIST
circuit can measure the clock jitter in less test
time and less circuit area. Moreover, with the
the
overhead problem will not appear. And, in

proposed CT circuit, circuit area
the FT circuit, users can design a higher
resolutions clock jitter measurement circuit
by replacing the D-latches with the PD. No
more any external jitter-free clock signal is
needed to sample the clock jitter. The
proposed circuit is suitable for the BIST

method in measuring the clock jitter.
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