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Dynamic Tuning Studies on Battery Powered DC-DC converter

Student @ Jiang Xiu Advisor : Lan-Rong Dung

Degree Program of Electrical and Computer Engineering
National Chiao Tung University
ABSTRACT

When battery service life of mobile device will run out, battery output voltage
will drop immediately. At this moment, if DC-DC converter still works, device gains
an external service life and has a short time to do emergency handling, such as to
backup files. This needs a lower input voltage range of DC-DC converter.

Small signal transfer functiops of DC-DC cenverters varies when battery input
voltage is dropping. In this case, a fixed pole-zero compensator design should
consider the worst-case of transfer function. For this reason, DC-DC converters will
not work in best condition at battery rated output voltage. Unfortunately, output
voltage of battery distributes around battery rated output voltage during 70~80% of
battery life.

A compensator is designed for a transfer function of rated battery voltage, it will
have a higher bandwidth and DC-gain. But this kind of converter, especially for boost
circuit would be unstable if the battery voltage drops lower.

If DC-DC converter could dynamically adjust parameters of compensator, we
could gain a little to emergency handling when battery voltage is low. On the other
hand, DC-DC converter has a good output performance when in battery rated output
voltage.

This paper will focus on the dynamic tuning analyses of DC-DC converter when

input voltage is lower, especially for boost circuit.
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&3 DC-DC # 3 Fciad f Bpr > “7& 48 I ¥t % §_DC-DC #

BEORRE | GRS Sk n BB DRES Ik T E G

DC-DC i 3% % 17 control-to-output #& 4 S #ic Gyg [17] - 5 7 P 3578
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1
Gy (8) =Gy
0 1+ > () (3-6)
QWO WO
G, (5)=G !
v g0 14 S +(i)z (3-7)
WO WO
Y _ 1 5 |C
He Gyo ) Gy=D Wo = JLC Q= R\/E (3-8)

3-8:;4¢ D Z iZirikdp it (dutyratio) » & 5 - B p
B EE PR B ah At o Gy 5 Gy (s) A Sndicen® i ¥ (DC
gain) > G,y % G, (s)F A S E i F o w A B 5 Gy(s) 0 G (s) P
- FEiREE 0 Q & &5 F1% (quality factor) s

KB > 2 s =22 o By, - 2 AL - —1 4 2, 22N -7 7
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Qwy W,
1
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. (S) gol+ S +(i)2 (3-10)
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% 1 : D'
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3.3.2 control-to-output & # & % g7 ﬂa] > TR G
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(1).Gd0:%:\\//_2 SRR RTE B8 AVACD T (3-17)

(2). FID=1-D My =—o= = TR Vot (3-18)

(3)-Q=D'R\/§=£R C L xipu g Vg = & 1t (3-19)
L v VL
2 V 2
O aE . TRV (3-20)
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= BEEPE T E T FRW, € VT2 b e 2 et B
é”; ]
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Y D'
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“ pp? 7 JLC
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DL L

W et o H 4 F0E 3t boost 7B
TRTE g 2B o
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R ﬁgﬁ)"wﬁxGVdglﬁmf*’@J)‘%@ﬁ%ﬁEI%’ - E
Tl BBEBAT #TL g GuhEw B » PR P v RAp :f

“% (phase margin) # & /i3 & (DC gain)if ¢ @ B % m o %o 4ot %
BAEA BB PR R T WP o0 & DC-DC ik F toiy » T
B TUGEREP TV A S R e S A Bk e (worst case) o f
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e F 2 £ 7 DC-DCH#EF e f'F R M ET
PR ITe

d A R B L RIRIE R0 F @ ¢+ DC-DC ##
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B4} B B DC-DC e Fénfp = £ 2 3 i & % S
L TR R R PR
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4.2 Type lll & 54 & B
421 Typell F EBRR T ZE2HFRY &

d >t Type l~ A4F F B+ 4R 5 Type A5 7§ B i@ it ok > Fb 5
T EE > F R A Type 1 AF F B o B 20 5 2 A0 Type N1 A€
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