az United States Patent

Lin of al.

10 O A

US 8,437,441 B2
May 7, 2013

(10) Patent No.:
(45) Date of Patent:

PHASE LOCKED LOOP CAPABLE OF FAST

LOCKING

Inveniors: Tsung-Hsien Lin, Taipei (TW),
Wei-Hao Chiu, Taipei (TW); Yu-Hsiang
Tuang, Taipei (TW)

(54)

{75)

Nattonal Taiwan University, Taipei
(TW)

(73) Assignee:

Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.S.C. 154(b) by 898 days.

(*} Notice:

(21) Appl. Na.; 12/506,023

(22) File:  JFul. 20,2009

Prior Publication Data
US 2010/0183109 A1 Jul, 22, 2010

{65)

(30) Foreign Application Priority Data
Jan. 21, 2009
(51

(52)

(TW) corevrmreeeeirssressrsnnnnne. 98102236 A
Int. Cl
HO3D 3/24
U.s.CL .
USPC oo, 375/376; 375/226; 375/354; 375/371;
375/373; 375/374; 375/375; 455/260; 455/502;
455/516; 327/141; 327/14%; 327/156; 370/316;
. 329/360
Tield of Classification Search ......coewe... 375/226,
375/354, 371,373, 374, 375, 375, 455/260,
455/502, 516; 370/516; 327/141, 147, 156;
326/360
See application file for complete search history.

(2006.01)

(58)

3

(56

References Cited

.8, PATENT DOCUMENTS

7,190,236 B2*  3/2007 Leeetal. ...
7,245,101 B2 7/2007 Sanders ...

v J3VILLTR
rereenenne 33111779

* pited by examiner

Primary Examiner — Leon Flores
(74} Attorney, Agent, or Firin —- Occhiuti Rohlicek &
LLP '

Tsac

(57} ABSTRACT

A phase locked loop includes a voltage controlied oscillator
operable to generate an output signal corresponding to a
reference signal in response to a control voltage signal out-
putted by & filter in response to a curretit signal, and a variable
frequency divider operable to perform frequency division on

‘the output signal using a variabie divisor so as to generate a

divided feedback signal. A charge pump outputs the current
signal in response to & phase detecting output from a phase/
frequency detector indicating phases of the divided feedback
signal and the reference signal. A'phase error comparator
outputs, in accordance with the phase detecting cutput, 2
digital output indicating whether the divided feedback signal
lags or leads the reference signal and further indicating a
phase difference between the divided feedback signal andthe
reference signal. Thevariable frequency divider defermines a
value of the variable divisor in accordance with the digital
output to reduce the phase difference between the divided
feedback signal and the reference signal.
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