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Fixed-time adaptive control for Buck converters

CHEN Qiang, QIAN Ning, NAN Yu-rong'
(College of Information Engineering, Zhejiang University of Technology, Hangzhou 310023, China)

Abstract: A fixed-time adaptive control scheme is proposed for Buck DC/DC converters. Firstly, the fixed-time sliding
mode surface and corresponding controller are developed for the system with known parameters to guarantee that the
output voltage error converges to the equilibrium point within a fixed time, and the upper bound of the convergence
time is independent of system initial states but determined by the control parameters. In the case that the value of some
parameters including resistances and inductances is not precisely obtained under the effect of temperature and external
disturbances, the adaptive update laws are designed for estimating all the unknown parameters of the Buck converters.
Then, the fixed-time adaptive controller is proposed such that the output voltage error can converge to a small region
around the equilibrium point within a fixed time. Simulation and experimental comparison results show the effectiveness
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107%,0.005 88. MW 6 7] 1, 77703 th R A S H A T1HE
C1~ o~ 34X TS 8131 0.058,0.009 5,0.12, H g Sl it
[E] 3525 0.008 s, 11 7792 4 W & 41 2 B4k 1H 8 43 i
$0%0.058,0.008 7,0.184, FH U SL T 6] 3425 0.015 s. 1]
W, 73 KRG SHUNTHE R ZETE /.

P 4 ~ P 6 0] S, A BT 5 v 4, 76 5 ik 3 4E
T, R G o R 2 oy WWCHCHE FE R, 2 (29) 7T
13,9793 F T 1 ZR Gutin U R 22 oy USCSRO T Aty
TH EFN011 s, 10 7715 3 W R Gidin R R 22 o UK
SAISTIAILE 0.11 s P, HAXASE A 42 61 £ B m i3l &R 4t
i H R ) PO YRS mT L, D7 3 RT LATE RS S 4L
RENIIE LT, PRUE 2R Gul H H e 1% 22 ooy TR [ 58 B
[F1) DA AT S50 2 ~FA 1887 e PR PR AT 48 Y

5 SERSHT

4 &1 7 Fit 7%, Buck 748 46 245 11 5256 W 5 42K H
DSP28335 1 A4 il ith Jr, A% 15 B 9 50 kHz, H.
RGESHME2n. S ME 9L T 78 ik Fi i
R TEAR G B, A SO H I [ B ) B 3
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1) 7 9% (B 7 ¥ 3) 5 4% 4 PYE%S ) S0 1 2 36 o) L 45
A E 8RR M M 0.5 A TR/ NE 0 A,
9FRIRMO AR INEN 0.5 A, K S NI 9 Ff R BB UK
P A8 bR %1 FE ) 500 mV / div, 2 ms / div.

~ —
2
: @ <2Hz
(®=2V_®-500mV ) (10msi®-58.80ms) (@F12.8V DC)
(a) PID
O 559ms 8495\/ ‘7
O 595ms 220mV -
A359ms &A473V .
131\ E]
p’ T:;\ TE‘
““““““““““““ s AR
]I :
’
: ) <2Hz
(@=2V_@®=500mV )10ms®571.8ms)@F12.8V_DC)
(b) Ji% 3

8 HABSTRATHIL R E (b)) FIER IR (T)

BRI PIZH R E N, = 0.05,k =
0.05, A LI T L3N EH S HEE N =
7/9,a9 = 1.7,ky = ko = 0.2,\; = 0.6, )y = 1.7, =
B = 0.0035. Wi 8 Frax, 24 H AL A 0.5 A/ 2]
0 A B, PT% 1) R 0 Buck 4% e 55 5 25 i 52 A 17 A1 4 H
P, U B 29 1) O 2 ms A 200 mV, 1T A SCHR HY )
15304359 1 ms #1180 mV.

W 9 Frow, 4 AN 0 A N3 0.5 AR, 75
V2 39 T B Buck A8 i 25 B 25 i 3 B 18] A 1 ms 244,
o L R TR ER R B M 200 mV A2 A T (E PLAZ Il ) T

% 3% %F: Buck B E % % B & i ] | &£ 5 45 %] 1189
n ““““W—"' .......
7 L4 l L
f |
2 :
: 9 <2Hz
(@=2V_@#=500mV ) (10ms&-63.10ms) (@£12.8V_DC
(a) PID
B gww|
S Y e
DF‘? “““““““““““ gE— :; - ----------- N
f ! v
" |
(m=<21z)
(@=2vV_®=500mV ) (loms®12.3985) @F12.8V DC)
(b) J7i£ 3

B9 SiEsgrmtiBE (b S8R (T)

(1) Buck 7% 6t 25 5 25 e 2 B 8] Nt F 8 1R 42 2 3l
A2 ms F1300 mV. [K i, bk Sz 56 45 56} B i BH, A
o T P4 il S92, AR SCH HA 1 [ 5 B (] [ 3 7 4% £l
T VR WSCSRGH A B, A PR U Bh B, BB f
1L RE I TR . [FIBT, 4 RGeS Uk A A, AR ST Vs
HA T i
6 4 ®

AR SCER N Buck B AR 4 35, £ H T — ol 8] 5 15 (1]
38 B 5 k. BP0 RGBS EE R L, B
S IR A1) £ i g R T R4 1) 24, R UE % HH PR 5% 22 A [
SE B 1) P SC Sl B4 e HL ST a) B RS RG]
GRS TE R BT B IE NS EE R LT R AT
A RS HL, FAE B IR _E B [ 5 i) 3 4 )
TiERIEE RGBS ECAR SR DL R, 4 H R R 2%
7 [i] 5 B[R] P WA S5 38 ~F- 47 A B AR SN 1 B
SR LA SRR 1 B R 7V A
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