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Buck+Half Bridge Converter efficiency characteristics
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ABSTRACT

We considered of the efficiency for the Buck+Half
bridge converter. This converter has advantages of
applications for a low output voltage, a high output
current and a wide input voltage. Developed the Buck
converter ratings and the Half Bridge -converter ratings
are 36~72V input and 22V/5A output, 19~24V input
and 3.3V/30A output, respectively. Buck converter is
operated with zero voltage switching process to reduce
the switching losses. The 80.1~97.6% of the efficiency
is measured at 184 #H output filter inductance of Buck
converter. In Half Bridge converter, the 8~9%.4% of

the efficiency is measured at 100kHz switching
frequency with PQI core.
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Fig. 1 Block diagram of two-stage converter
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Table 1 Buck converter specifications
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Fig. 2 Efficiency of Buck converter according.to
inductance value
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Fig. 3 Buck converter efficiency(L=18.4 uH).
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Table 2 Half Bridge converter specifications

19~24Vdc
3.3V
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Fig. 4 Efficiency according to switching frequency
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Fig. 5 Efficiency according to transformer cores

Cs

33 W+stZ Ba|x| HuEe 58 SA

W AuEe} SZ Belx ANEHE ¥ £45 o
Asted APaA. 1Y 6 YL AME6Y, 48V,
72V)el WE W+3 T Balx AvEe B 1g T
A vehdth 293 Fai4E 100kHzol 1 W
o) @o] Fu/AAE PQI2G/PCAdo)s ¥ #Aulels}
#Z najx Amee AHZE F7] A7 AvH
o 2% IHolt YFAYe) Frrge wet xE
o] ZasE olft U HF VT Yo Z7}d

of 2t &40 ¥ AA7] wWEelr,

O3 6 YAFL0 W2 &8
Fig. 6 Efficiency according to input voltages

4. ¢+otm Bax| AWES M Ty
14 Huielo] N B
a9 7 9 AWHY F 29X Fu A 39
% F 29X A% $Pe G Relth 29 79
A pEol o AwEe FaAAL YUY 294
e Bt 2 2 & Aok

_64_



Tek HITH SOMS/s 11 Acgs
) I b o
i i T
: +
et . ,4//
v
: i : i i i i i §
1} 2V & Ch2 200mvV ™M Tus Ch1 -5 3702V
28 Jan 2003
10:29:48

027 AR Yot &MQF mhg[20v/div]dt AR MF
at8[2A/div]
Fig. 7 Switch drain-source voltage waveform[20V/div] and
switch current waveform[2A/div]

42 st= HE|X| Hwsielo] MY iy

a9 82 stx 2 AWEH 24 57 A
719 FF A9 #¥H Jdg AY #AFolo 23}
71 AR WA FF327 w2 B g
A7y A1 F7] AF 2 (Self-driven synchronous
rectification) & A &3t AR89 o,

A Hu

Tek HXTE S0MS/s 2333 Acgs
i I T.
; T

1§

1
)
T

BGOmY  CRZ 300mV M Tps CRT 7 —TT0mV.

28 Jan 2003
13:06:56
a8 8 &7 FRVIS| & MY mE5V/diviat Yeh Met

o8 [sv/div]
Fig. 8 Synchronous rectifier gate-source voltage waveform
[5V/div] and drain-source voltage waveform[5V/div]

5.4 =

nEE W+HE nelA ANEE A Hate
¥ AuEs #I nex AuEH Pose 7z
Fe A8S ZES UYL AT ¥ A A

gy AdY¥A gho] 184pxHY W 714 £
dE AR HE B AWEHAME &
&7 =Zo] FeER7t PQI
HE L &&o] FAHHAGY. ol 7ol
g v 9 7AvE e o=
Aste] Witz =2y
st Helx ZuE
d B3 HYdM ¥ &S
< dE Y] 36VYe o
F7F 6A), 48V ul 92.27%(H-3tH F
7F 7TA), 72VY W& 8991% (¥t F71 9A)E &8
o] 7t Eo. ARI}E AYstn 7} B0 v
HFEL2 FaHF2E 71 =& doln JH Ao
36VY W 8546%, 48V W 85.07%, 72%Y o
83.86% 2 tERWTH,

0 o i
SN e o
M
AN
=
(]
~
o
N
o
k]
&

ook Qo
>
off

fr 2z XK e rle e

o =22 (F)SotUY el ATu| Xleloll 2f5i0d

¥30= s

[11 P. Alou, J. Oliver, JA. Cobos, O. Garcia, J. Uceda,
"Buck+Half Bridge(d=502) Topology Applied to very Low
Voltage Power Converter”, IEEE Applied Power Electronics
Conference (APEC’01), 2001.

[2] Masakazu Takagi, katsuhiko shimizu, toshiyuki Zaitsu,
"Ultra High Efficiency of 9% for DC/DC Converter -
Considering Theoretical Limitation of Effciency”, IEEE
Applied Power Electronics Conference (APEC'02), 2002.

[3] Martin F. Schlecht “High Efficiency Power circuit” US
Patent Number : 5999,417.

{4] ¥2mH HK “RERI ) EZEDC/DCa N =&
PASSWORD, Vol. 82 2001.10.

(5] LA, cobos, O. Garcia, J. Uceda, F. Aldana, "Optimizied
Synchronous Rectification srage for Low Output Voltage
(3.3V) DC/DC Converter”, IEEE Applied Power Electronics
Conference (APEC’94), 1994.

[6] P. Alou, JA. Cobos, O. Garcia, J. Uceda, M. Rascon "A
New Driving Scheme for Synchronous Rectifiers : Single
Winding Self-Driven Synchronous Rectification”, IEEE
Applied Power Electronics Conference (APEC '99),1999.

[71 P. Alou, P. Pérez-Bedmar, J.A. cobos, J. Uceda and M.
Rascon, "A High Efficiency Voltage Regulator Module with
Single Self-Driven Syn- chronous Rectification”, IEEE
Applied Power Electronics Conference (APEC '00), 2000.

- 65 -



