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800V 34t 3 LLC DC/DC 3% Z#HE 3F =2 Application Note

Figure 1. A view of the 5—kW LLC DC/DC using SiC MOSFETs
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Figure 2. Circuit diagram of LLC DC/DC converter
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600V Mol Hety| MAjof thall Moz MESHIEUHCH Ao st u2io|s= sH7|2F €& ot
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2) Vo = 600 V
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200kHze| &% fews ZMst7| 2ol 2F 60nF2Z HMEULCEH L/ILw2Z Hel=E+= S&= 012 MAAMsU&Uct [26].
et AlE HEE= 2702 Ly a2 2F 120uHZE ™5 &4t

Si IGBT= =zl 50kHzOlM S&FSHCIE MAI=E UAEHLCE [27]. 50kHze| fw& XX BESH IO M=
(PC40EEES7 / 47-2)5 AF25tH, HAUT| A2t Ve ZHZE 3.44cm?22} 35.1cm®7}F /0], 200kHze|l AQE FutgolME
VeE 82% A & = AsHch

E 10f 600V mi2t 800V mie| LLC DC/DCel MAH X|ES AMe|st & ch.

Table 1. LLC DC/DC 2| MA X|&

Item Condition
Input Voltage 600V 800 V
(Vin)
Input capacitances
Co1Co) 2200 pF 150 uF
Switching transistors |SiC MOSFET (SCT2080KE) .
(Q; i=1~6) (BV=1200 V, Ron=80 mQ)
Magnetic
inductances 55.6 pH, 55.1 pH, 64.3 uH 94.6 pH, 93.3 pH, 94.0 pH,
. 51.8 pH, 56.2 pH, 57.5 uH 94.0 pH, 93.1 pH, 95.4 uH
(Lmi |:l~6)
Resonant
inductances 12.0 yH, 11.6 pH, 11.6 pH 19.4 pH, 21.2 yH, 20.2 pH
(Li i=1~-3)
Resonant
capacitances 60 nF 30 nF
(Cy4 i=1~3)
Secondary diodes  |SiC SBD (SCS210KG) -
(Dy 1=1~6) (BV=1200 V)
Output capacitances
C.. i=12) 270 uF 150 uF
Output Voltage
600 V 800 V
(Vo)
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=
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J8 8, I8 9= MR wHaA 2o FFo wWE £ Clo|”:E MFe| Xo|E LiEpH ZHuct O3 82 600V
AA Al e =2, (a), (b)e 2t Aol 2x1F Clo|Ee MRE LIEHH AL Ct (a)= M7 WEHA 327t gle 42,
(b)= M7 HWHA 3[2ZE HAME ZUUCE (¢), (de= 2z &2 Clo|REE Fitst & MFoIH, 3 A Cot, Co20ll
S2¢ & MRYUCh O3 9= 800V AAH Ale| mEe=z, O3 g sYs Lieddct

ZEMCoZE MF #aHA FZJ e e, B JHel Mek MRIE FHobX|ALE AM, MFel Z=0l =7 doltte
Ag & £ JEYC) Mo MF WRA 3 ZE EREZM, ZE MM He #Ss MFIF SEUCE 2E MF
peak—to—peak @t Alipple =& st 22 8 (c)ollM Z=ltH 6.45Ap—p, I8 9 (c)ollA Z|Cf 6.46Ap—-pOlX|2t, MF WA
3 2& EA$ O8 8 (d)dlM= 4.31Ap—p, I8 9 (d)dIM= 3.75Ap-p=E, ZE MY 2/3 0|tz Mz ASH Ct

Cn2Z Hogt ¢l MHMEZH Cn Eo 23 HTUBY Coo ZARXE (2)2 HERHASUCE O AMOIMZ A lippeOl
HZTE Cn v CoE O 2 & = o, 8oz A8z dZECckeE HE & = Asucoh

_ AlLyipprexTon
Cn = 2)
m AV
ripple

Al (2)9-| AVmpp\e% E@H XI_-IRO:!-'Q‘ peak—to—peak ZAI'9| —*—l Hilol']:i Tonn_ Q\gl ON AI F% L'I'El'l'lzl'J l’|':|'. AVripple% %)c\l'
QI7F FMetoll w2l MMELLCH & 80 0.1%=2 HA™E &<, 600vYe M= 0.6V, 800Ve mH= 0.8V7F =XI2EH Alipple
U2ZE Cn2 AHttstH, MF 2748 Alodl= 600V i 29.5uF, 800VY i 25.5uF0| =11, A58t MFe A eo0ve
mf 19.7uF, 800VY mf 14.8uyF2 2, ZE MYolM MFIH ZdSsi&ol wat £3 ZHAMe| ¥HE g2 erztE ot

12 12
_ ~Phasew , Phasev —_
< | Phase w Phase v
<10 210 \
[a]
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5 5
= 6 £ 6 [
2 4 O 41 |
[J]
8 2 T 2L
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o _2 I 1 i _2
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30 30
< 28 | < 28
= 26 | 5 26
224 | S 24 ¢
]
O 22 6.45Ap-p O 22 +
B 18 518
e 16 s 16
o 14 g 147
5 12 | @ 12 |
U) lo Il Il Il Il 10
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O3 102 5kW &MY me| SiC MOSFETE AREEH LLC DC/DCe| &4 WHez, (a)= 600ve o, (b)= soovey
o 2 L .

M, EMX|AES] T5 &4 (Ip’* Roson)el &, AFE8H SiC MOSFET2l ON A& Roson Junction 2% Tpoll what
Matgtlct ol "HItolME= MOSFETOHl SIEMZE FAstod dzt oz ZHsH wWHAIZY| o T= 50T
HER AH = AG5HcCt of7[ofM T=50C¥ m2l RosonOl 2F 90me [28]0]04, Vii=600VY mH2| SiC MOSFETS|l =22l
M7 b= 4.5A, V=800V Mo IDE 3.75A0|22, EMX|AES =5 24 (p*<Roson)oll AFE £ (670)2 F3510d
-_rLé“—IEP ALE S SiIC MOSFET & £42 e00ve mf 10.9w, 800V mf 7.59W7t Ut 2%% Clo|RES £E& &
2o 771 600V mf 2.94A2 -’.E Fek MU= 1.1V, 800Ve M 2.62AE 1.05V7t =22, A8 & (67H)2 =
—’.'_‘-%'% 6I-._, 600V m 19.4W, 800V U 16.5WE A &HE LT,

duction Loss of transistors

luction Loss of secondary diodes
er Loss of transformers

Loss of transformers

(a) 600V f (b) 8oove

Figure 10. &4 &4 (MHX|)

Ct2oz ALSE HAY|ol =5 &4 (S&)2 29, AMSe SN2 Fos S42 Xy A0, 600V mf A2&
Fubs= 183kHzoll CHall 1.66%, 800V 160kHz°1| oish 1.21Q0| Euch et k=) 7ol A&7t 600V
6.08Arms, 800V [ 4.83ArmsO|2 2, Y &2 600V W 61.4W, 800ve mf 28.2W7t EL{ct 800V [H 2
S&0| A7 HaTh A2, ST HHH HEYol =2 8oove M %E—Vﬁ%—ﬂ ZHobX[ 7| w2 et

2|3, #HeTlAM £ x| 2 &4del = Al Hx, eoove m, Al (1)olA
Ac=0.814cm?®, Np=16turn, fe=182.9kHz % =& HHxE A —15"?:.‘% 300vo|E2&2, Bn2 157mT&
AttEl Lt ol BmOlAl TDK2| PCA40EER28L-Z E|O[HAIE0] Z7|ME Bn-20 &4 S4olM 222WE 72 = JUAFHCL
OFEZEX 2 800V WE AH&tstH, Bn2 181mT7t =0, 2ol &4 29.5W7t E L Ch.

olgfgt &4nt d=g tel xtol= 600ve m 3.2w, 8oovel m 12.2wluct olet M2 FZE SiC
MOSFET2| A9& &4 HetTlel Fof &4, & ZHlMol ESR &4 S0 ZEY
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Notice

10)

11)

12)

13)

Notes

The information contained herein is subject to change without notice.

Before you use our Products, please contact our sales representative and verify the latest specifica-
tions :

Although ROHM is continuously working to improve product reliability and quality, semicon-
ductors can break down and malfunction due to various factors.

Therefore, in order to prevent personal injury or fire arising from failure, please take safety
measures such as complying with the derating characteristics, implementing redundant and
fire prevention designs, and utilizing backups and fail-safe procedures. ROHM shall have no
responsibility for any damages arising out of the use of our Poducts beyond the rating specified by
ROHM.

Examples of application circuits, circuit constants and any other information contained herein are
provided only to illustrate the standard usage and operations of the Products. The peripheral
conditions must be taken into account when designing circuits for mass production.

The technical information specified herein is intended only to show the typical functions of and
examples of application circuits for the Products. ROHM does not grant you, explicitly or implicitly,
any license to use or exercise intellectual property or other rights held by ROHM or any other
parties. ROHM shall have no responsibility whatsoever for any dispute arising out of the use of
such technical information.

The Products specified in this document are not designed to be radiation tolerant.

For use of our Products in applications requiring a high degree of reliability (as exemplified
below), please contact and consult with a ROHM representative : transportation equipment (i.e.
cars, ships, trains), primary communication equipment, traffic lights, fire/crime prevention, safety
equipment, medical systems, servers, solar cells, and power transmission systems.

Do not use our Products in applications requiring extremely high reliability, such as aerospace
equipment, nuclear power control systems, and submarine repeaters.

ROHM shall have no responsibility for any damages or injury arising from non-compliance with
the recommended usage conditions and specifications contained herein.

ROHM has used reasonable care to ensure the accuracy of the information contained in this
document. However, ROHM does not warrants that such information is error-free, and ROHM
shall have no responsibility for any damages arising from any inaccuracy or misprint of such
information.

Please use the Products in accordance with any applicable environmental laws and regulations,
such as the RoHS Directive. For more details, including RoHS compatibility, please contact a
ROHM sales office. ROHM shall have no responsibility for any damages or losses resulting
non-compliance with any applicable laws or regulations.

When providing our Products and technologies contained in this document to other countries,
you must abide by the procedures and provisions stipulated in all applicable export laws and
regulations, including without limitation the US Export Administration Regulations and the Foreign
Exchange and Foreign Trade Act.

This document, in part or in whole, may not be reprinted or reproduced without prior consent of
ROHM.

Thank you for your accessing to ROHM product informations.
More detail product informations and catalogs are available, please contact us.

ROHM ROHM Customer Support System

SEMICONDUCTOR

https://www.rohm.co.kr/contactus/

www.rohm.co.kr

© 2016 ROHM Co., Ltd. All rights reserved.

R1102B-K





