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Abstract : In this paper, we have designed the fractional-N frequency synthesizer for bluetooth system using
0.35-um CMOS technology and 3.3-V single power supply. The designed synthesizer consist of phase-frequency
detector (PFD), charge pump, loop filter, voltage controlled oscillator (VCO), frequency divider, and sigma-delta
modulator. A dead zone free PFD is used and a modified charge pump having active cascode transistors is
used. A Multi-modulus prescaler having CML D flip-flop is used and VCO having a tuning range from 746
MHz to 2.632 GHz at 3.3 V power supply is used. Total power dissipation is 32 mW and phase noise is -118
dBc/Hz at 1 MHz offset.
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Fig. 1. Block diagram of the communication
system.
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Fig. 2. (a) Output spectrum of the ideal frequency
synthesizer.
(b) Output spectrum of the actual frequency
synthesizer.

2. Fractional-N F It g4 7|

Integer-N WA o] Fa4 FA7ie VFE Fog9
Ag 2 29 FusE BYATIRR VIE FHFE
AR A2l Ad BFez FAYEd. a¥eeg
A dAol e A JIE FuSs delxA Hrh
wepA Z1E Fodd T FEE FaA7 9
PLLY %= &g 71E F94 oldtz AdE= )
o]x& PLLe] &x \:}]Qig £l 4 inband F&
#agux e AR AFAd. agdn ge 7]—.:
B2 A Fo5 W@ Ao o "asid

ol vHe :‘%3}7] %ﬁ}% AR HE Alxd 9
Ad ARG & 7 R5pg AHEE 2 JEE &
Zo] fractional-N 2 9] -ruh— 1ol o] Fag
@471 AL AT aAld 2Fo] UolA integer-N
Wy B & JlE Fs frs AHE-3te 2 M, PLLY] £
HYEe a4 & 5 Jdn ol inband S A
g 7LD 23n 71% FHErE BE WG Fap

WAL gEE U ¢ e Aol Ao ay
B wlE THI}= #$AA side bandell fractional
spur/l A Hed, AAE @ A2HAA AR
7158 $FCE fractional spurE ZEo|Fojo} 3ot
2 =RodME o8 BHAZsy] A% LHeE 9%
Alzzeh-dE Wz Ao Adzd mE Fue B
718 EF07} MAESE YT Alavk-de axvE
o]237, WA 3l randomization noises LFT

90 @2 noise shaping®n], X HEE o|&3l9g =
F3 9492 F3¢ AAL 5 UHC]

3 38 Fog @48 AM FRolth

Reference
Divider

Charge Fon RN/ RY

Fu—t> 1/R Pump

Dual
Mod. Oivider

m=bit ‘

: +
« Accumulator FC MC(Modulus Control) : N/ N+1

FC{Fraquency Control) : 64 / 128

a3 3. AA Y Fractional-N F34 §Ad 79 7£Z.
Fig. 3. Block diagram of the designed fractional-N
frequency synthesizer.

A4 2 Fa FJEVle AHE So7] A4 tAE
32 E ol 43 YA dead zone free $IF L Fohs
A&7 ddz AdAsQon A3} YT 2 UP, DN
AF oA ARV 9AEA Fowd A Ao wxirel A
o} AMgte) W3rt Aoz J2E HAT 4 FF AF
o] o) Frasideh. gk Ao} WRFIE ring oscillator

T-2F AHRE HA 9 FE S4L IARE APtk
B BE7le CML D £9-2F 322 o83 nFy)
14 dual modulus prescalers} %7} %2 nyd §5
BlE Zte BE7)E ARl B3|zl =64/65/128/129
o @2 Z=E AT EFuiv) 649 1289 o Y 3
9] zpojrt w7t veH, J1E F35 BFHE 22
glod AL Ao} FA7e] Bl obF AAo] JUEE 51
oA Mg 9§ Falg E3vie] Alo] BEL w37
(accumuilator) 9} A 47} (delay element)Z H €]37e] A1
ohdEl H27)E o]43le fractional N 722 HABIYCE

|
by

1

m. Fu M2l H4A

AR Y0l 729 dead
=ne A8 AT A4
Z7] (PFD phase frequency detector)E—

A4y Az A4 3’4’ 28 39 Yde] FEAE &Y
Z719 713 PLL {wl«l "47& B

N

Q

=}

[

=y

o3

13

S

o
I
L

- 891 -



AE "IV A3 S35 JE2 IFE e 245 9
vt 19 4= dead zone free PFDE Uehdt).[7]

L

§

| ===

%@ 4. Dead zone free PFD 283l 2.
Fig. 4. Circuit implementation of a dead zone free
PFD.
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Fig. 5. (a) Modified charge pump.
(b) Output of the modified charge pump.
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Fig. 7. (a) +64/65/128/129 frequency divider.

{b) CML D flip-flop.

(c) Output of +2 divider using CML D flip-flop.
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Table 1. Performance of designed frequency synthesizer.
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