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] 4 ] W52 31 & g 45 1) ik b 9 2 1
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BALE Avon, Avig, Avoyg M Avsy B K T F,
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152.4 1

114.3 1

76.2 1
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95.2
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B4 ke aEe s W8 ot 8
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2 FIs AR SL I A BRI SE B . ) B % SE
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B on -+ 1 AT SRR A B Z0 ) 4 H H R AE, Ak,
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+
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b =f(va,Dv)]

)
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I R AR AL 35
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Buck AZ s TAELENKT 75141508 1Py KR 1.

wmE 6(b) Fiw, M by >0, b <0, Bl R e
[1.86 Q,7.44 Q] Fl vy, € [10.16 V,17.20 V] i, — &
IR 550 2R X1 = x WA ZE AL, BV PT 424
DCM Buck A2 #it s TAEFEARE ] 1.
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.
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.
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.
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,-"C Tra //{
. Q €T
k/ L1 < v
- .
T (e
Up LTy s Un
.

6 HRWIESEREER  (a) by <0 H b <0, fkrfFFIAH AN 1Py IR, AR — AN ERE AR xu; (b) by >0 H by < 0, JERIH 1,

(e) kA ATy 1P — 2P, A 3, AEHE = AMRE A BN ALy, xu1 A xpo; () KPP HIAHE R 2P — 1R A 3, FEAE =AM E A D)

)f—:"\ XH1, XH2 ﬂ] XL
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W 6(c) FiwR, 2 by >0, b >0, Bl RE
[7.44 Q,8.00 Q] F vy, € [17.20 V,20.00 V] B, — ik
IEABRY 5% 2% X1 = x IAE Ry, KIRNAEAE—
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W 6(d) fit7x A PT % il DCM Buck 7% #:
A5 B R B AR AL. PT % 1i) DCM Buck
A5 s T AR LE A W 2w, F bk ok 4 & 5 R
A —Fh, B 1Py — 1AL, BEEF, R AR Y
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S HE N
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¥ B r B S HARNTTS, Y v, =12V, RE
[2.93Q,3.04 Q], LR =3 Q, viy € [11.97 V,12.08 V]
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ﬁ%éﬂi Xpi1 = Xp ATAE = AL CLIKIP R HI AN
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Kib,ﬁ xps Ry XA A7 AE S N AEE A3 L aw |
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Horb, F() = Fu(-) Rom m DA kot B 9 2o

Al e B P S BSOS AR HERR Y F () = FL(-) oIk
Ty 2 ke Je AR D A 28 ) Rk v I ) A A
HERLR. & M & il

1 1 1
gl _alﬁ_llH #Lb +aun #L b+ ..

1 1 1
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R, &y AT &y (14T PP IO0A2 3] 5 1D, HLAth (0 0 5 4 1
ik & 07 A K. B (23) NFTAZ A m 9
AFREARE) 535y BT
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l_a#H I~LL’

&

X =——
1— aﬁHaﬁL
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A AR N
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H1E I 3 SE0E E N
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agayLby + ap by + b, > 0.
[F] # AT 45 kb e A0 2 AN 2P — LR, R 3
anar by, +aubr + by < 0,
aIZ_IbL—i—aHbH-i—bH > 0.

&t

K RALR T7 3%, # BL B S Bl J7 v
7R ome T 2R Bk R B A R
m(m = py + pp), FAH R m 08 Hk AR AL A]
KRN

Hu HL
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H YL & (23)
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| Mz - AY
W m MR
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Vo = Vier. EIZIT R, i th AL IR AE A s8 2
BOKAE; Bk [T,m- T BB N2 2 D, (K
DI I, 55 (m+ 1) - Ty AN IFR A WK %

218402-11



¥ I % 4R Acta Phys. Sin.

Vol. 62, No. 21 (2013) 218402

Joikc i LB, Lz T Ok ) T 46 I 220 i S R O
Vo = Vref- Egﬁ (m+2) . Ts /[\%3‘%}%@%?‘]?@&{ EEL'TST:E
B mUA B e/ MA. I RS0 Avpp max N

Avppmax = AVPP—H + |AVL| .
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Study on control pulse combination of pulse train
controlled switching converter and its
multi-periodicity analysis*
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Abstract

Pulse train control technique is realized through the output voltage regulation of switching dc-dc converter by adjusting the
control pulse combination of high-power and low-power control pulses in a control pulse repetition cycle. Once the circuit parameters
are determined, the control pulse combination is fixed. The control pulse combination directly affects the steady-state performances
of pulse train (PT) controller. In this paper, the control pulse combination of PT control technique is studied by using the continued
fraction technique. A one-dimensional normal form of discrete-time map of PT controlled buck converter operating in discontinuous
conduction mode is also established in which the steady state performances, such as parameter evaluation of multi-periodicities and
output voltage ripple of PT controlled DCM buck converter, are analyzed. The simulation result, experimental result, and the results
in the literature are in accordance with the theoretical analysis. This investigation is helpful to obtain a deeper understanding of PT

control technique.

Keywords: pulse train, control pulse combination, output voltage ripple
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