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Design of PLL control system based on MSP430

Ji Qingtao  Yin Xinghui
(Hohai University, Nanjing 211100, China)

Abstract: This paper presents a system about high-frequency signal based on MSP430 MCU for data collection and LCD
display. MSP430 is as the core of the system, composed of several parts, the automatic control module, the test signal
phase-locked loop module, key control module, signal acquisition and data display module. From the experimental re-
sults, the system can control the generation of stable high frequency signals from 950 MHz to 2. 15 GHz frequency to
complete the sweep. the signal be collected automatically and displayed on the screen in real time . The system has good
market prospects and high compatibility, it is simple and convenient, also has the advantage of high precision, stable per-
formance, low price and so on.

Keywords: MSP430; phase-locked loop; data collection; frequency sweep
R SO b R R AR SO B A S

2 R EEEt

1 35
JIT R R S ST 7 R A R 5 L el A B BR AR R R

il

¢ » REAR Ly o A1 o AR 02 MR 75 0 2% I, G 2 S I e A B
A BRAR UCS G2 [ 28 RS . T B PR B R
FEFCAE AR B A 28 ORI O3 AR BT
i I 45 T 10 A A% TG TR T D IO T B
P XA A SO TR BT B B T B9

AR SR T3 o B R ML ] R B B A AR Y L e
AE A R A 5 » el 35 B 31 R 4 1 2R A 9 R R &
i AD SREBEHURE R AR (19 Bl 220 — 5 i A 2R, SR S AR
it b SIS R BT AR 19 £ 18T LR IR L R AT A
SIS R TERE . AR — AT S G 5 B o AR S Y

Wi B H:2016-04

Hh Rk AZ 0 3 T

RV mE 1R, BN RS G
FEAURH PR BB e 5 5 SR 48 A BB e | 7 e 2 A R T
ARBEHL BTN LG RS2 50 B SR DA B o A AR A 1Y
M5y R A 2 07 1 Y R 2 L SE 86 P ik F MSP430F149 HL R
BUAE R O o BIAH 20 I8 b 501 %5 AH 4% %6 F ADF 4113,
FEE IR 28 36 ] VCO793-1550T . 3% fil 10 MHz i &4 IR
B0 22 R - W0 18 R YI T 5 57 URHE A IR | 3k
RA8806 4 i #%1f) Z1.G240128F-BTSSWE-YBC,

FRGAT 4 X4 5 BEEE AR S S A 4R o DLBRE R AL
PERZ ORISR, B PR = — R EN R
BREEAES  SRERME 5 4ot U8 I i B 5 00 w3 0015 5 IRk

EAMEFIEHEA  — 99 —



B X

i AD
44t MSP430F]49‘—I‘ﬁ
e 1
Wik R 1ﬁgﬁﬂi
10 MHz|

g [PLADFA11S oo S 2 || Rt ]
T T

L RGF G EE5

FFAbFE 75 SR E LCD 240 X 128 755 3R 2 54 i %

REBRITH EELRIT .

D IAR HIFRTE P HS BT, TEHB 5 H
MSP430 i 2 42 il 9 40 20 8% 45 S AH 3% 4 27 2 A A
A AT 428 ) s 2 4R 3 #5819 i o 40 2 5

2)# ADIsimPLL {4 v 45 200 A 35 19 38 % v IGE 8
P AHHZRAT B L A6 T PR FL v AR P 2 e LA A A R
T w1 R PR BE Y RRUE Y MR AT EE B LR T

3) SE B F AR T FR G R AE AT L B T IR 34 0 s
R

4) 38 o T S IR RS A S T AT
mbE L EoR IR A,

3 BINERREERES

BIRH PR % 25 IR U R s T A TR AR
P

CLOCK f

c016% B8R
$£35% F 81

3.1 $HERZEREES

ADFA113 B —A4~ 14 fif R IFEE . — 1 24 &8
PR A7f i A/B AU —A 19 A7 N s,

G A

B = fou/ (fyu X P ¢h)

A= fo/few —PXB )
X 2% SRR REFy 2 10 MHz, ¥4 R 5048 B &
20, R B 3k fpy = REF/R =10 MHz/20 =
0.5 MHz, A S35 H 2 A 0 08 5 2% » DI AH 20 19 0 7 i
Sou TEEH 950~2 150 MHz, P Jy T (1 43 S04, ¥y
HE 16t

PL1000 MHz A4, i X (D IFEHE B % F 125
(1111101), A Z F 0, % % {4 W {4 ¥ N COUNTER
LATCH %} B /) DB2 ~ DB20 fii I, /4 N COUNTER
LATCH=0x207801,

[ B L 83 960 MHz i} . it % N COUNTER LATCH
= 0x207801; #1 ¥ 2. 15 GHz i}, it N COUNTER
LATCH=0x210C31, H il & f7F &5 (6 A28, P49 40 A2
Jr LR35 N COUNTER 35 17 45 (918 . 45 g 2 11 2k T 1R
KT fE.

WA 2 iy ADF4113 385 R 55 5 5 B8 15 BT .

I 4
N DBI DB{ (LSB)
DATA  DB20(MSB) DB19 DB2 (CONTROL BIT C2 (CONTRL BIT C1)
(“‘ I
I s
I
LE i
1
! t
- L
1

a1\

Bl 2 AT R S AR

RG R BB O S o — L — AL AT
Rk, BieRFEEAL. B E% 8 L, Kik 3 G, LE i
FE R B (B B B L ) B . AR L R
FSE 5 5 = I O T 36 R % R 3% — 0K B 4
55 B XA 2 24 SL B ARk L LE i &
B A R B

FHERAEBEL R O A R R P I F

void SETPLL (unsigned long data_temp) {

int n=0;

P1OUT & =~PLL_LE;

P1OUT & =~PLL _CK;
do{

//# LE ¥ 1 E AR
/It B g S EAR

if(data_temp & 0x800000) {
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P1OUT |=PLL_DA ;}
else{
P1OUT & =~ PLL_DA;}
P1OUT |= PLL CK;
P10OUT & =~ PLL_CK;
data_temp=data_temp<<1;
n++;
twhile(n<<24) ;
P1OUT |=PLL_LE;
P1OUT & =~PLL _LE;}
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