Development of 3kW Synchronous Buck Converter using GaN HEMT

Su-Yeon Lee, Hyoung-Kyu Yang, Dongmyoung Joo, Joon Sung Park, Jin-Hong Kim

+

Korea Electronics Technology Institute Power System Research Center

ABSTRACT

Gallium Nitride High Electron Mobility Transistor(GaN
HEMT)S we 2x3la}l weE Azaf oj2=rx ~A9x £&248
Ax81g % 908 $714 Buck AWEE 1E714 gl
B &4 2 293 E40] vop Bde] SFthe 540
th. w2bx] GaN HEMTE 283 5714 Buck THE:= &3
s 9 ndgde AR el wol AgArt # =2 GaN
HEMT AAE 7I9ko2 3t 5714 Buck ZWE 3kWH A&
F5 NEdst 1 288 52 ‘Z—*.OE A8k Th

off ¥ E‘H

—_

L MOB

Buck #AHE = Pulse Width Modulation(PWM)S A o] 5}
S0 2 7etATEd AHEEE dF9 DC-DC A
oty Buck ZIWEY &8 AL =2EFS Fo/AY

2
o
fo

(g
rlet
i

Zpo] Ry A4S 9EME =& 293 Fugrt 2o

, off
B

Kl
2
_/,:
2 3 oL A9A £4AR ool GaN HEMTx 7]&
o] AM&-%E Silicon(Si) MOSFET t®] Wide bandgap(WBG)
EAE THRE AR B 24 wE dx) o] Q)
2913 4S8 HAET & QJon e 29 &4 1k
2948 FHseA ste] B HAEUES uES A o
R

¥ =2 GaN HEMTE 483 3kWH 5714 Buck 719
Bl A AES el o] E8S FA AR Bt d
3 agy A4 AdS S8 A4 288 nuss

2. Buck Converter A4 & 24
2.1 8|2 MHA

a9 12 5712 Buck Z1HE 3| &eolth Buck ZWE= 3}
o 292 Qo] &Abel wet F7]4 3 vET|A R ERE.
712 Buck FMEE= HE7]4 AHEY tho]Q=eA 9] =
T AT BF S4B 29 E4o] vrol Zfo] Erhe
Aol Atk 294 Q ¥ QE GaN HEMTE H-43190H
F 292 PWM xﬂcﬂa T R FAgh olw] 2914
= =9 A4S giHsA Hrh

i)
o,
Por

+
Vin () Q:

||
I
@
=

O 1 7|4 Buck ZAHE] 3|2
Fig. 1 Circuit of synchronous buck converter
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Table 1 Design parameters of synchronous buck converter

Parameter Value Unit
Input voltage, 1, 400 \Y%
Output voltage, Vo 200 \%
Rated output power, P, 3000 A
Switching frequency, £, 100 kHz
Inductance, L 166.7 uH
Capacitance, C 600 UuF
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Table 2 Loss analysis results for synchronous buck converter
Parameter Value | Unit
Conduction loss, P 11.34
Switching ON 10sS, Pswon 804
Switching OFF loss, Psyor 1.53
Qutput parasitic capacitance 10ss, Pross 34 W
Gate charge loss, P, 0.00228
Inductor core loss, Preoe 2.29
Inductor conduction 1oss, Pr,cond 496
Capacitor conduction loss, P eond 0.67
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Fig. 2 Prototype of 3kW Buck Converter (a)Top view (b)Bottom view
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Fig. 3 Experimental results (a)Test waveform (b)Efficiency graph
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