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PHASE LOCKED LOOP FREQUENCY SYNTHESIZER

Mr.Bhichit Sittisree
Mr.Ekkaraj Noison

Assist Prof. Praphakorn Suwanna (Advisor)

Abstract

This paper presents a design and study phase locked loop frequency synthesizer that
generates frequency range 260kHz — 30MHz, using the Integrate Circuit (IC) MC145151 for
phase lockloop unit. This circuit consists of the voltage control oscillator,phase locked loop
frequency synthesizer IC low pass filter and mixer. This frequency range is useful in application
in general high frequency system.

This report includes theories,the design and final test result of this work
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4.3 Down Mixer
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4.4 Phase Lock Loop LPF I
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4.4.1 M3e8nuUU Phase Locked Loop Low Pass Filter 1

-
We  @p, >> @,

Fg) = -2 S+ (4.9)
R C o, S(S + a)PZ)
@p =0
K
7, =R C, == (4.10)
1 1~1 NTC()2
K=K,;. Kyeo 4.11)
PD Type: 2 state PFD
AV, pp =45V (4.12)
Kd :.A_VL"’_’_’_D_ (4.13)
27
unuMauMs (4.12) aslugums 4.13) a1z 1@
K,=0.7162 V/Rad. (4714)
N, Range = 5280 — 5535
Nmean:‘]v:\/NTMAX‘NTMlN =5406 (eEo)
Srecomn =64.626 MHZ fius i veo midu 2.0 v
Srcomax =00.298 MHZ fusadu veo i 10.0 v
Koy~ 220c0 1 313 ppRad/Sec (4.16)
Vyco \%

UNUATAUMS (4. 14)agauns (4.16) aaluaunis @.11) azld

K =940.5 Sec' (4.17)
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o Y
fviua v

Pull out Range: Aw,,, = 425 Rad / Sec
Damping: ¢ = 1.14

Natural Frequency:@ &

o ~ Awyq
" (11.55(5 +0.5))

UNUANMST (4.18) Lazdums (4.19) asluaunis (4.20) 9218
@, = 22.44 Rad/Sec

Fast Lock Range: Aa)L atPP— 47Zga)n =321.4 Rad / Sec

27
Fast Lock Range Time =~ —— = 0.28 Sec
@

n

UNUTUNIT (4.15), (4.17) Bazaums (4.21) adluauns 4.10) 2= 18

7, =R,C, =345.6 mSec

W c=c,=033uF

UNUTUATT (4.19) Lagaums (4.21) aaluauns (4.26) o214

7, =R,C, =101.6 mSec

R, = 2 =307.9KQ ~300 KO
1

(4.18)

(4.19)

(4.20)

4.21)

(4.22)

(4.23)

(4.25)

(4.26)
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@, = =10.1 Rad/Sec (4.29)
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R, = !

=——=30KQ
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PLL II 65.792 - 95.488 MHz

Block Diagram

MC 145151
: F
4,096 MHz |+ R2 R Vi
R2=1024 '@R '
PD PLL II
FV gy >
[ .PF
-+ N2 ’
—
N2=257- 373
\ i
1.028 - 1.492MHz 65.792 - 95.488
MC 12017 MHz
== 1P vVCO
P2=64
&
)\
Buffer
65.792 - 95.488MHz
N
REF i2
0SC
4.096 MHz

317 4.10 u&A9 Block Diagram 404 PLL II
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4.7 195 VCO (65.792 MHz~ 95.488MHz)

F
Freq. 100k 100nF 3K0

control ;(
MV2109
Voltage 15pF

31001 4,11 1A 921995 VCO 65.792 MHz- 95.488MHz

4.8 Dual Modulus Prescaler

VeE

T().()O luF

1 From VCO
+5.v O SFF 0. 1uF i
> N
0.001u —'—
:> MC 12017

!‘ out

g‘ﬂﬁ 4.12 18943395 Dual Modulus Prescaler ¥113 64

oV

To Prescaler
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4.9 Phase Lock Loop LPF 11

Cl
H0i 2.2uF
430V
RI 0]
1M2
Q/R e ’\/V\I \ R3
From 33K To
8 MC34071 AMA _l_ T
(67)
/®/v i M / SOOnF:[
RI 1
M2 R2 1
100K
CIND
2.2uF <13

31/ 4.13 11A92993 PLL LPF I ik anthfin1uniiis s/ uve91993 VCO 65.792 MHZ-95.488MHz

4.9.1 M399nitUY Phase Locked Loop Low Pass Filter 2

) C()pz >> W,

F(S\\ Sg2tr2 & Pk o (4.30)
R,Cw, S(S + @, )
wp, =0
K
7, =RC, = —> (4.31)
N,w;

K=K, Ky (4.32)
PD Type: 2 state PFD
AV pp =48V (4.33)

K — AVour PD (4.34)

1
‘ 2



39

UNUMANNTT (4.33) aaluauns 4.34) a2l
K= 0.76394 V/Rad .

N, =16,448 — 23,872

Nmean :N:\/NTMA,\"NTMIN =19,815

Srcomn =62.80 MHZ fluzadu veo iy 0.2 v
Jreonne =98.50 MNIEHZ iz 9du Vo iy 28.0 v
27N d/
Koy & _”_Z‘Q ~8.0687 MRLSEE
Avyco

UnuAUMS (4.35)azaums (4.37) asluaums @.32) 0218

K = 6.164 Msec '

fmuald
Pull out Range: A, = 200 Rad / Sec
Damping: ¢ ~1.14

Natural Frequency: @

n

Aw,,
.~
" (11.55(c +0.5))

UNUTUNTT (4.39) azaun1s (4.40) aaluaums @.41) 2214
w, =10.559 Rad/Sec

Fast Lock Range: Aa)L at PD = 47Z'ga)n =151.26 Rad/SeC

2
Fast Lock Range Time ~ — = (0.59508 Sec
4

n

(4.35)

(4.36)

(4.37)

(4.38)

(4.39)

(4.40)

(4.41)

(4.42)

(4.22)

(4.43)
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HNUTAUNIT (4.36), (4.38) AZAUNT (4.42) adluaunis (4.31) wld

7, =R,C, =2.7904 Sec (4.44)
W c=22uF
R =%—=1.2684MQ-»1.2 MQ i)
i
% =Rl = =1 (4.46)
0]

UNUTUNIT (4.40) Lazaun1s (4.42) adlumuns (4.46) 2z &

r, =R,C, =0.21593 Sec )
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