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ABSTRACT

In this paper, phase-locked loop (PLL) of a combinational architecture consisting of an adaptive bandwidth and fractional-N is presented to
improve performances and reduce the order of A3 modulator while maintaining equivalent or better performance with fast locking. The
arciitecture of adaptive bandwidth PLL was simulated by HSPICE using 0.35m CMOS parameters. The behavioral simulation of the proposed
adaptive bandwidth fractional-N PLL with a AY. modulator was carried out by using MatLab to determine if the architecture could achieve
the objectives. The HSPICE simulation showed that this type of PLL was able to fast locking, and reduce fractional spurs about 20dB.
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Fig. 1. Concept of reducing reference spurs.

Tewts 71 EF 349 F710]2h 919 4 9% o} 8%
of A(1)& T3 2ol Uerd 5 gtk

V() =V, cos@, +K, ., —— AVN

[AVZ

20 NWper

sinfw, +K,,, Arar + K, Voot

Tier e &)

Fractional spur®) 27} £ 394 & = %ol
AVY A7) o Este AE ¢ Aok A¢E PLLS
F718 A AP L AF njAvA 2 BAE AV 2
715 24se Yot 22 MatE L AFE VOO0
UG W FS FaAA E2 279 25 E 71
Al gt 2822 AHE PLLE 7]E9] PLL3 H| 1 3 of

vcchom )t
REF

2—sin(ay,+6,)]

1559



A YH RN =T ALY AsE

rir

G2 Al ATHZIIE M 8 5 QA He Aotk

B. adaptive bandwidth 7+

182 AGE g E Jh PLLE, & Aefof 9
8 §-Z o] g Zo] 2L} PLLO| & |7} obd o
o= PLLE FIT HEL F7HAA B0l 28HE A
7He Fo)1, 2 Aol /A H F L] A ES
o o)X A HEL HA3 S ST} 97|
Fxo I ZL AP E AR o3 2dd. 19
20b)3 G E 7h 2A 7] 9] F 2ok AP AR
= 119 2(c)9) Culel v 3ot

Riv

"

.

Fred Phase
S [o0— )

1 Deedar 9 Dn

|
Fiv —— — - I
::j B | Cetrd,
MP1 |
I Adaptive I I
Bandwidih |
—cnrller e - ——
(b)

o1zl 2 Mokl PLL 7=, (a) Adaptive bandwidth
PLLL 22 22 (b)adaptive bandwidth controller &2
(o) MotE= 3|2
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1, 2nd order 3rd order
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500uA 4050uV 6000uV
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Table 2. The magnitude of the 1st fractional spur

Charge pump

current 2nd order (dB) 3rd order (dB)
50 A 64 -81
75 A -61 -77
100 A -56 -79
480 A -43 58
500 A -41 -59
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