LA AR CE SR BRI
Fak FIM ACTA SCIENTIARUM NATURALIUM Vol. 33 No.3
1994 45 7 UNIVERSITATIS SUNYATSENI Jul. 1994

4 mm ﬁlﬁ%ﬁ?%ﬂ*ﬁ fagis

Bk A ot B FTHHF
(PLRXKFLELELTF 2.7 M510275)

W B A R RCE S S A K SRR AT T RIS A SRR
BRAYHE A A g HHE. iF A mm AR RS S PR A B BRI TR
SIS BB AL, TR BYILIERA S A B R E o $.

RMIB)  EK PR ST RS AT I 28
HHES TNoLB

TR BB R AR R I 5 B8 0 MU T A8 51 0 A 2k R ML B A ER
B TR AE S H AR R EANE. E1055% HFEHHTE &SR AERY
1% 00T R0 T3 A TN R R TR B B R TR AR . M
FEPURE FF6 6 5 T4 R A P AR LT« S LA ST B 4 254 5 HL B JOUBF
B0 KT L% (KL R85 55 A B B L0 T . 3 R X T S K T 15 0 300 9
BT I H A L

A0 IR0 50T FF B L DR RO T (B ot F 22 K P B T AR 75 0 A (— fi >
50 MHz) . 427 i FH 85 8 505 46 A0 B8 P o B M AR 540038, UL LB 5 Y M B A28
P R XU 55 H KRB T 704 FRUS 078 1A R0 25 S AL

HUF SN AT FF OR3P 50 b SRR
S AT RS A A BV R (L M 01 XA BT MR BR A BB M R > —.

A0SO R U AR K T B T A B 4 WA SR b R PR R R &
(R T 550 T I 3 S FL— 14 mm SR §05 55 40 90 RO I B T iE T
¥ 5 4 58 40 LB PO LR T AR

1 B S A K PR B A R

o5 S0 S5 %% (F Fk DPFD) R IR R AY XS0 1 2 — A9 $ 1 0 FRBR 15 BE ol B

SRS 1 19:1992-09-03
* [HEITRFFE SRy



12 Pl RFEFR B RBESD §33%

K. ARIE Jacul Tal Xt T RTERHEAE LB BV A 40 B RATB PR R BT S0 S8 a7 3F
BEAY R YEAR (RN AN 1A R . Hop . 6,F0 6, 43 %14 DPFD 894 A FE G f e iR ZMALLF
I HHBIEE BRI EER A VERSHE K/S AEERGHEEEH.

PR BE IR IR 2% 2 Uk E FRER Y BOAY EE AR 7E BILIRRR o ¥ R R IR B AR IR 4R
H TR E A9 B IR EE. SR .DPFD f 5 i BRIk R 5 6 MUIE taY bRk 31, 2 fr &
B X T3 S Bk 7 3 R A R L B B4 O B AR R B e e o e L B
BALSSBERRSHE™ LSRR LEMGSE LEFR TR IR RIFH.
FsE AR R s s IR AR M 2R R A B IR IR IR A% AR B X Rk iR AR Ay 3 — L Rk

ey b1 St,+1
S = et m 1] v
E\EFI T3:Rg(11 -l):1+(‘1/(wg.
TETe A C.AT A .
Ry
0, ~ 9 v P £,
15k, e 4 - thl
I
1 BUHRRR R T K2 ZBr3Fusixes
Fig. 1 Linear phase model of the PLL Fig. 2 Filter for third-order loop

1.1 HABREHMEREN R

FRO>LACLC, BHE o<l MAR DB FS)=R+1/SC.. XBRELE
He B 5 B 0T — (L (R R EOHEREL. AT W .C.A SN HEH R C.<C, X FFEEF 1y
YRR A R/ X R X A& B .
1.2 SRRk Rh &Y R W)

B P 2 BT 75 B FF BR 118 I8 8% BT R S8 O IR BE BT B =B, B K (2 )t By R X

lAwy |3/ | Awy | ,=[(0-1)/ew,T.]]86,] (2

HA | Aw, | 1] Aw, |53 B FEZ N RASA RS 16, | W RBBERETHIRE
.o HHEAME PHERCCIEN. MR ENERSH BRELFHLEME
BB 6 B/ 5 6.=0.1 rad . HEB 6b=10,0,7.=30rad . MIBER(2)K B | Aw, |,/ | Aw,
=3%. Al L.C.A5I A AR RS A B EMNMHER. XRIIA C.HEMFTE.
1.3 MABITENENE®D

RAEE LT R AR BE 2 YE F (MR W] S 18 R A 2B /R IR U 28 AY PR 3R 1535 sR 3L

He(Z) = (Z-1)(Z-a) (3)

Z\*—{—[G(ﬁ—:g—}—b[;)l(a—l)—(u+2)]22+[-(}(£+:[)—;}(1—u)+(2a+1)]Z—a
HAp a=exp(—2nh/wr) G=KT (b-1)/b= (2nK/w) (b-1)/b. K Fg £ VE FF P& & 8 2 38
7T R R B A AY TR .

AROFHB DR DZ) N DZ) =0 & X =B i FE A FFIEH 2.




B 3W 56K B 0 mm N T B BIURT BB 43

Wi N HHEAIBYER a0, 6T, 7

0.(Z)=(Z(Z-1)*(Z-a)/[(Z-1)+D(Z)]) - 46, (4)
M AN AR K Ao B .18
0.(Z)=(T(Z-1)*+Z(Z-a)/[(Z-1)+D(Z) ] - dw (5)

BB E¥ =0.707.0,0.=30rad. 3 F 6=10% b= 207 B 1§57 (& Bt S PL 3 R
(). GRMESFE . OTEHEME3 @) (DR 2AME. EE3OFHEID PH2EK
BT EAHE B AR R HER 6>>10. 0 C.097% (b X R 88 1 il 45 109 22 0m 48
L X BRRINAEHE.

4 x4 (a)

g, (X103 /rad - s
8, (X10%) /rag - s

’ gb'Z() j 13
- 1=Hx 1 2105

5=10 1=¥x 1 2112.5

RN TBINIOPoR £ it
Fig.3 Transient characteristics for third-order loop
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A Phase-locked 4 mm Klystron Source with

Digital Phase-frequency Discriminator

Luo Yongjian™  Lin Zhencat Ye Hua Luo Guiriang

Abstract MMW phase-locked loop with a digital phase-frequency discriminator is
studied theoretically. We give the formula and the stability criteria for the third-order
loop. The working parametres of 4 mm klystron oscillator phase-locked loop are
calculated. The characteristics of digital phase-frequency discriminator are discussed.
The experimer:al results show that the digital phase-locked loop is much easier be
locked and much more stable in working.
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