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A Study on ZVCS DC-DC Chopper by using Partial Resonant Method
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Abstract: Recently, DC-DC choppers must be increased switching frequency in order to achieve a small
size, a light weight and a low noise. However, the switches of chopper are subjected to high switching
power losses and switching stresses. As a result of these, the chopper system bring on a low power
efficiency. To improved these, this paper is studied on a new DC-DC chopper of high efficiency operated
with soft switching(that is, zero current switching and zere voltage switching, ZVCS),of semiconductor
switches using in chopper. The soft switching operation is applied to a partial resonant method that the
switches operate at zero current of inductor and zero voltage of capacitor in resonant circuit. And the
partial resonant circuit makes use of a inductor using step-up and a snubber capacitor, the circuit topology
of chopper is simple. Some simulative results on computer and experimental results confirm the validity
of analytical results of the DC-DC chopper.
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Fig. 1. A conventional step-up DC-DC chopper.
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Fig. 2. A proposed ZVCS DC-DC chopper.
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Fig. 3(a). Mode 1

Vo, = (Vy+ Vo )cosw,t -V, (1)
V,+V
i, = -—-‘f-—}-——“—dsinm,z @)
) N7
T, = JL,C,cos (Vd+ Vc) (3)
1 2
L= 3ilVea+ 2V, )

l L .
4714, 0, = =L, Xﬂg It

Mode 2 (T)=t,-t;)

Mode 2+ AAAH AL v,0]l =2 Ho o
0] Q E Dyo] = FHE ROt} Ao] AR E9
oSt g3 =7 A 9 LY AFH= L~
$,-D3-S,2 B ET} o] RE9] 7|7k A AW L,
= ANUAE FA 3%t} o] W] JIYY AR/ =
2] (5)2} o] A A A o7 Z713) T,= 29X
Si, $E LE37| A A7k 2 4] (6)3) 7t
A (N2 o] REZF Bve A9 AYH ARl
o},

i) : Pt
Lr Dy! Da
2 O
o2 +
— V3 AR K Cqd 4 IDCl)
i Ds
~—Cp
D>

V
i, = P+l (5)
T,=T,,-T, (6)
V
I = EdTZ"'ll (7)

r

Mode 3 (T3=t3-t2)

Az poll A 293] S, S, & L E3HH, AW H L,
o] AF i = D-CD,E B30 527 QHH L,
st AWAE C= tA] A-BFRE 8t CE F
AA T ASAE Cot HER wiAE S9XE
o] B2 F&2 FZ 70X ARAIH C
Zgtol golB 2 ZVSE 3T o] R A 9
AMNAE A v, 2 A 8)F 2o, JIYH &

E2YAY v,2 2 W) o] REE T o] REZ]
7 T, 2] (10)9] o)A 3 Q1P E e FE2AR
= A )3 2

Microelectronics & Packaging Society Vol. 15, No. 1 (2008)



62 )
ILr
- — R R ) |
Lr Dq . Dg
¥ S
52 !
L. L= : +
Ve 7ol Ce IDCD
b |+ D3
~—Cr
D2
VI S A
!
Fig. 3(c). Mode 3
L.
v, = V,;+ J21031n(w,t+ 6) (8)
i;, = I,cos{(w,t+ 6) (9)
al V-V
T, = JLCdsin™ | =4—2 | -4} (10)
L
/ﬁ+g£ J
C,., .
13 = IzCOS(OrT3 + J;Vd Sln(.l)rT3 (11)
o} 74,
I, = g’V§+1§, 6 = sin!| ——Vd
L, 2 L,
Vd'l" EIZ
Toolth

Mode 4 (T,=ts-t3)

Mode 4= AIAE C.& =
= DE 39 AYE Lo AE7} Tg]._:_‘é;_oi =k
Jsle mEoltt o] e AYE AF = HA
ZHog 7rA3hy Yy AF7F o2 HH o
Rl Eyt) o] oA QIYE AR = A
(129 231 o] RES] 712 T2 4 (13)% 2o,

20| BY F tol 2

—_—
T —— —P—
., ¥ Suf
1 22 : +
AR 3 S AR 1o(})
_+ Ds
—Cr
D2
i -

Fig. 3(d). Mode 4
Fig. 3. Equivalent circuits for operation modes.
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Table 1. Circuit parameters
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Fig. 4. Simulation waveforms in switching cycle.
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