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Abstract: For large ring laser gyroscope (RLG) ,lasers require more accurate and more stable excitation
power supplies. Aiming at the poor output performance of single-ended flyback converter,a single-ended
flyback converter with capacitor-inductor-capacitor (CLC) filter is designed by adding capacitors and in-
ductor to the output end of the traditional flyback converter. On this basis, the static working point of the
converter is determined by using the switch elements average model method,and the fourth-order small
signal model operating in continuous conduction mode (CCM) is established. The correlation transfer
function is derived and the phase leading correction is introduced into the system to improve its stability.
The system model of proportion-integral-differential (PID) control is established via MATLLAB ,and the
analysis and verification of flyback converter with CLC filter is completed. The results show that the
model established by small signal modeling theory is reasonable and available, which is helpful for the
design and optimization of laser excitation power supply.
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Fig.1 Circuit diagram of single-ended flyback
converter with CLC filter

Bl s L SHAR C, NELG R
WS S5k RO WG R TR BT S AR C JE
[ BT CLC D8I 45 , B2 5 £ 48 o 1) 1 e 1k

BI KA Q 7 PWM F 5 Ml M4 T# s
BF 300 R D, A TR R A & il G R L,
AR P R, A H 4, 8 L, F1AE 48 R
NBEAGERE; X Q) kb F Wik AR, 4 D, T
W, — AN AE A 0 BE B AR R w1 AR R RS
A A JfaE s D X LLCy L Co MR R BRI
T EOR R R AE — I R N R & TR
EEI)TAERXFR N CCM,

1.2 CCMEBER THXTHFIIREE

T T0 A 1 A5 A 3 11 43 7 R G2 2 I T
P CLC I8 D 1 BRL vty B2 350 A8 4 25 v o JF & oo 4 R Ky
Q5 Dy, B RTE L or B R Bl Rk b S 2D Rk
AT 5 A5 % e, 5 I B 85 3 98 0 o R 38 9 40 ) F
1B A8 e 4k i SR AR /MG 55 s AT AL
1.2.1 FRAHGFHLTEZHA

T EX CCM T Iy B 878 3 28 /M 5 38 T 15 7



% 10

VLW %5 7 CLC U8 I Y AR e 4 /MG 5 A 5 48 il F 5% « 1021 -

HEAT AR M IR VRN T R FR B8 Tt A 20 Sk A
TR BB () /M 5 R 3 5 v B v A 2 SR 2
By 2Ry BRAR R 5 s v B b BT R IR AR R X D et A A
H B 1 AR 4 285 T DA A PR A AR AT 0
R 1:Q F38 Dy KW, Bl 0==r=dT.(d N
2T —ATFCJH D I A7
{z‘Ql(z)= i, (1)

v (1) D

opy (1) = +oe (1)

n
RE 2.Q KW D, 3, B d T <t<<T, B} . F
iq()=20
{vm (H=0"
2 B AR RS A B — AN SR
PN B B B 5 7 S AE S P 3 A R A

(2)

1o ()= G (@))py s (3
v(t) = <'U(t)>’l}’ 4
<iQ1 (Z)>T\ - d([)<lg([)>7‘\7 (5)
Com (1)), = d (1) LD

d(l)<”0c1 (l‘>>7‘;o (6)

P SO B Q) AT (5) % B A7 0
B IR ACEE D, TR (6) 45 577 DI T2 o FR A
B 140 30 O JF 36 5T £F QA Dy 69 2 75 it
CETEE)
L2.2 Rt FHEERD

[T AR A S R o B B 512540 0
£ 24 e A2 0 R K R A U
T BRI (AL S 96 51 46 0 0 F 292
S B S 7 0 5 L 5 0 T
PP 5 A3 R A B L B
SR B MO B AL T O 9 5 R
2 3 7% R L B o BT 0 o o L
L - 497 BRI T

(o (1)), = Ly S0 C0m 4y %)

dt

ddi :

(oL (D)) = L % —

<7)(‘](Z’)>T37<'U(t)>7}’ (8)
ier () = C, d“’“d%” 9

. o d
<mu»ﬂ:ui%gi, (10)
COrm ()01, = R i (1)) 1d (2) 1D
<‘U([)>’Iﬁ\ :R<Z'R([)>T_\o (12)

WL T Y S 4 A 1R

t+ T
J v (T)dr = (v, (1) )1y 6 (13

1.2.3 FHEIFHLHBHEL

2t BaR AT, A2 R AR IR A B P T e oT
T, F U5 S B0 i % v 45 AR i O 3 AR R ERUR
H, % 45 1) R R T S BOR A8 153 24 CLC I8 I Y
P I 4 e T 34 A8 B AR L AN 2 P

d(l) <v¥ (;)>7:‘
d () (v
“—ém o),

<VC'(t)>1's R
T

d(){in (1),

B2 RETHRINTEHTESHHEKE
Fig.2 Average variable equivalent circuit

diagram of flyback converter

AP 2R TAEEE R E RS, 525 L e F B &
BREAZE W d() =D, v, (1) =V,, 488K H
ZEIF I, AT LAAS B 92 A8 e 2% A9 BT 45 S0 i LI

D(Vy/n+7)

DN
N

n:l
’ +

R Vv

3 EREMERKE

Fig.3 Equivalent circuit diagram of DC signal
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