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A b s t r a c t
frequency divider ¯s output signal Vdiv. and

produces UP and DN signals that , through the

charge pump and the loop filter, control

Voltage Controlled Oscillator (VCO). When

PLL is locked, two outputs of PFD should be

the same and the charge pump output should

be constant . In practice, however , this dÄ s
not happen as the charge pump circuit usually

has asymmetric features mat cause VC0

control voltage cha ges a d PLL output
frequency noises. A new charge pump

structure is proposed that minimizes this
problem.

A new d u rge pump structur e is proposed
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Fig 1. Block diagram of PLL

PL L opt im izat ion for high frequency oper at ion
has been studied by many researcher s(1- 3).

T he PLL structure can be di v ided into f ive

pa t s as show n in F ig 1. T he phase/ frequency

detector (PFD ) detects the phase di f ference

betw een ex tern al input signal V in and

Fig 2. Conventional charge pump
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Figure 2 shows a conventional structure for
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the charge pump. W hen UP signal is logic ¯1¯

and DN signal logic ¯O¯, FST node is charged

² º SL W node i s discharged. W hen PL L is
tucked, U P and DN signals are both logic ¯O¯,

ex cept dur ing PFD ¯s reset t ime in w hich case

they are logic ¯1¯. W hen UP a d DN are logic

¯Ō , a m ent path 9 i s establ ished, and w hen

they are log ic ¯1¯, OUTer1t path @ is

establi shed. Consequent ly , even w hen PL L is

locked, path @ and @ consume pow er . In

thi s case, the OUTer1t dr iv ing abi lity of PM OS

is low er than N M OS i f the contr ol volt age i s

higher than the bias voltage (16 5V ). Such
changes in the cont r-o½ voltages cause noises

in V C0 output . A s t he dif ference bet w een t he
charge pump¯s out put voltages and the bias

voltage increases, the voltage change

1ncreases.

are both turned of f . T he cont rol voltage i s
constant because FST and SLW node¯s

curr ent paths are blocked. A s a result the

PLL output noise is r educed.

T w o PL L circuit s including str uctures

show n in F ig . 2 and F ig . 3 are designed w ith

O.6 pn CM OS process par ameters.
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Fig 4. T he control voltage of the PLL
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Fig 3. Proposed charge pump

Fig 5. Magnificat ion of Fig 4.
A new charge . pump stmcU re that

minimizes such a problem is shown in Fig 3.

The suggested charge pump uses a
self - biased method and functions as a

differential charge pump. It has cuITent

mirrors which establish current path 9 from

path @. When PLL is locked, UP and DN
, -®gnals are logic ¯Ō , and PMOS and NM OS

Conventional configurations are used for

PFD and VCO. T he VC0 center frequency is

6¾ MHz. The simulation results for 28ns input

period is shown in Fig. 4 and 5. Figure 4 (a)

and (b) are SLW node voltages for a PLL

with conventional and proposed charge pump
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stmcu res, respectively. A s can be seen, the

proposed charge pump has much reduced
SLW node voltage changes. Figure 5 shows

the magnified waveforms.

C on c h s- n

r ®
A new charge pump PL L w as proposed and

designed. T he design w as done w ith O.£ m

CM OS process par ameter s for +33 V power

supply . Post - lay out simulat ion show s that the

proposed circui t has reduced leakage currents

for V C0 contr ol v oltages and, consequent ly

the V C0 output fr equency i s more stable.

R e f e r e n c e

Fig 6. Input/ output w aveform s of convent ional

charge pump PL L
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Figure 6 show s Input/ output w aveform s of

convent ional charge pump PL L w ith a rts

input per iod and F igure 7 show s that of

proposed charge pump PLL . Comparing F ig . 6

w ith Fig . 7, prop sed charge pump also

reduces phase of fset of PLL .
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