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lceMOS

Cooler than Cool

N FFEREFRK BB N AR R B

Output Circuit
Power (W) . - B
# |Application AC-DC DC-DC pc-Ac  |ICEMOS
Half Full Full Fl For LLC Full Inverter
Min  |Max / : _ Product
wave Wavel Wave2 back ward Half Bridge Bridge
) ICE25565
1 SMPS Power Factor Correction 500 * * |CE6ON130
] ICE47N60
2 |LLCHalf Bridge 1000 * (CF32560
Low power SMPS ICE8S65,ICESN6O
3 _ 100 * ’ ’
Quasi- Resonant Flyback ICE10N60,ICE15S60
High Power SMPS ICEATN60O
. LLC Half- Bridge L 100 * ICE32560
i ICE47N60
5 ATXPower Supplies 200 1600 * * * * * * |CE32560
Hk- ICE32S60
6 |LEDTV 40k * * (CEATNGO
- ICE25565
7 |LED Lighting 20 500 * * * * * (CEBON130
3 Data center AC/DC(Seversand ~ [500k-1k * * |CE32560
Telecom) node ICE4TN60
9 Fast Chargers 3k 400k * *
ICE47N60
Chargers ICE8S65,ICE8N60,
10 PC Adapters 36 90 * * * ICE10N60,ICE15560
ICE25S65
B -
11 |TV Powerapplication 24 410 * * * |CEGON130
ICE32560
12 |ups 500 10k * * * * (CEATNGO
) ICE32560
13 |Solarinverters 300 6k * * * * TG
14 |HID Street lights 22 500 * * * (CF255%5
ICE60N130
) ICE60N130
15 |Gaming consoles 100 200 * * * ICE20N170
. ICE60N130
16 |LED signage 10 250 * * * (CE20N170
i - ICE32560
17 |E bikes E-Mobility 600 40k * * * —
ICE32S60
B
18 rinters 10 1500 * * * * * * * |CEATNGO
i i ICE6ON130
19 |White good Fridge 200 300 * * * * CEANATE
] ] ICE32560
20 [washing machine 800 1500 * * * * ICEATNGO
21 |Audio Amp 200 x n |Bkxn * * * ICE32560
ICE47N60
] ICE32560
22 |Projector 300 2k * * * * |CEATNGO
i ICEATN60O
23 |Caraudio 10 xn 100xn * * |CE32560
24 [Navigation 10 20 * ICE8S65,ICESN60,
ICE10N60,ICE15560
) ICE32560
25 |3D printer 180 1500 * * * * * * * |CEATNGO
26 |Smart phone adaptors 20 90 * * * ICE15560
ICE20N170
27 |Factorized power 320 1300 * * * |CEATNGO
ICE15S60
28 |Tabletcomputers 200 1500 * * * |CE20N170
29 |Micro Inverters 200 1500 * * * (CRATNG
Output Power Range of DCDC Converter by Tvpe
Full bridge i ICE32560, ICE4TNGO,
' *} ICE54TB5 | ICE117T60
E *) ICE1; 17T6[] ICE54T65 IS underc!e\reiopmen
LLC resonant '
o P 3
Forward I_I ICE20N170, ICEGON130 !
: ; i
Fly back -I _ ICE15S60, ICE20N170 ; |
1 ] 1
BB H i i H
o 100 200 300 400 S00 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700

Output power [W]
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lceMOS

Cooler than Coal
1. B SERETREM L

R ERSERBHRERE 2050 FLUMFHHNSIEE BT RS EERSEM,
MR EPREITRE M R . ATFRMZEEER, ThARETERERENFTETK,
Ftt, AT TFiRE RS EERH XA AR T FURER,

AT S ERETE SRR BN REEREREERS
IceMos TSI~ mAETER

3-phase AC Grid AC/DC DC/DC EV

Unidirectional

ICES4T60FDW
ICE117T60FDW
ICES4T60FDW
ICE117T60FDW

Bi-directional

ICES4T60FDW
ICE117T60FDW

ICES4T60FDW
ICE117TeOFDW

ICE47N60W

ICE32560W
ICE35N60W

ICES4T60W

Device Rthjc Pd ID max_100% |Ron_max |Qg_typ [trr_typ description
[°C/W] (w] [A] [(mQ] [nC] | [nsec]
IPW60R037P7 0.49 255 54.8 37 121 300(ld Max at duty 50% on data sheet
IPW60R037CSFD 0.51 245 54 38 136 168|fast recovery
IPW60R018CFD7 0.3 417 101 19 251 223|fast recovery
ICELAT60W 0.49 255 54.8 37 121 300
ICELATELW 0.49 320 54 38 136 440
ICE54T60FDW 0.51 245 54 38 136 168|fast recovery
ICE117T60FDW 0.3 417 117 18 251 223|fast recovery
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lceMOS

Cooler than Cool

IceMOS mSJMOS™ BTMEREEMESEITRIFIBUERTTE,

LEVEL1 & 2 Charging station e e VT
AC Charging System Power Flow

Pilot wire. O B C HVDC
AC \ Sattery Pack
GRID BC B8 & oy
= O Converter r
AC
LEVEL3 Charging station . .
DC Charging System Power Flow Sl iie Ve
' Pilot wiré O BC B
AC R M Battery Pack
o . e . B
Conv
onverter
HVDC

NEW PRODUCT ICE54T65T

TOLL PACKAGE ON BOARD CHARGER IPOWER DEVICE

Drain
Pin 9

Gate
Pin 1

Source Source
(sense) (power)

Pin 2 Pin 3-8 TOLL

1=Gate, 2=Source(sense),

3-8 =Source (power), 9=Drain

E= MSIMOS™ FAREFRIESEEM, Pt ES RN RFENEASE, IceMOS By
¥18Y 600-650V £ MOSFET $ESHERET 50%, HEERS THEREE, Rit LMl
FEaLUH B HEH | R ENERINE, 238 80 Plus Titanium 3K,
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lceMOS

Cooler than Cool

73 800 V EBithi#{TRRIZEETTER

MEE S E TN B S REARE TR, BaREsifTWHEL NIREIE K, BEA
BERERNHRMN AT X, SMFREEESHETINEM, HEEHEKRBBIEFTAK,
FeEE R B SRR,

X—F K eEEMTIFEEM 400 V iRE%E] 800 V, BEMESERESEFR. EBREBE
MBEMEBNERARESTHERER S, KM “EXNF "FEERA, I “ENR "A=B. "
ZEXEM "N “EXNFE T3

BRI, OB% IEEM B EFRFNME R T R INEFRFNED . KAXREFRAE L EREERN TR
BRABE,

BIDIRECTIONAL AC/DC CONVERTER
Gl |E‘ | Gz_l ssI
GRID
e YYYN L
= —_—— p—
— is Ls cdc
Y Y
.
EMI FILTER
G3 G7

MMMMMM

BIDIRECTIONAL ISOLATED DC-DC CONVERTER

Totem Pole PFC DC link:385V-425V Bi-Directional DC/DC Battery 250V-450V

Hé} A

|
[+
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lceMOS

Cooler than Cool
T—E[FERIMMRA,
M 400V Z| 800 V MU EFEE mTSOI 44,

T—REBEREFRERMREBRERM 400 V
= 800 V, BRMZERER ERERT LI (
EBALFNBRREE F o) Z EE1TIRE, LURIEE
ER%E,

EE e Bt g B R PR T
IceMOS TSOI &it#k#) PHOTOMOS 4%
EB8%, XN FEHEERERE—MRARIRN
FRRAR

YRR : AR A L B Rm &
B ERYIERESE, ANt ElRE, AhEd
R APREE MR /D IR PSR AR SR o

FebRE 4 B AR Al M A 2 BRHE IR
YIRS, HPsirarmaiRitsis 5,000
R EE ERPRRE EE Eo

EFSHERLR U EIRIGEREEM 400 V 12552 800 V, FULHEH
HIRA TEH A IceMOS TSOI AIstllE &R

BIREEF LEZANRE (HMDNERASEA, me)iEH, B
FRANESREM, RIFNERNRKRSE, —AHEIISHER. &
#HRR. IFERINEEA, 7—AHE= 800 V i,

SRR, YRR RS E P LA R EE:
- e 4t o8 B3 AR 3 LE 2 BV S Rl E e 2 [ RO IR AR (R B e
8 2x o ) ADENRAREEN D IRERIZ G RS KB IR T
£  MosreT AR 2 EIREE IF N YPEIRE, HRS e AR
B —e 5,000 R REEHIFREEE.

Photoelement

iRt TSOI fRIE T #ZHin (8 A) A Kin (BiEE) 28

HNBEURE FEEEMSREITWM 400 V 8ithm 800 V =Eithk

Trench Refill &, TSOI IRIEMIREINERFEMER, IceMOS BS54t as
with Pol MOSFET fIATF LIRS TSOI SA27 T M X X Lepk sk it

B,
_ TuBA

mTSOI™
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lceMOS

Cooler than Cool

S HEEEEMIERIAPRENR AR ATBEREIR

BTFE8NBEFREMIARES, TR (PV) RGN LN (DG) BYRERESKESZ WL,
ABEREBURIETERR R E BRI KA E NF KNG MR AR, AANSEAEMNNFAANE
FAEL, XL A AR —F RN BNRERSTE,

EIRNARBRANELFRBEREREK, RUIEIBFEANBNEH—F:2000 FEHEN
7 2 GWp, 2010 FAE 40 GWp, 2l 2020 &, £3k[EEBE 480 GWp It AK Bl 1%

ANIBE,
MEMMEREEA T EE AR R L RSGSHNRERGE. FRYCRRILER HHR KA

SOCIREB AR, HECE RTINS HRER, 40 DC-DC %8s, BEMCRTRRENR KEEE, AT
BN DC-AC B NrrE eI &R B/, AH Tk

Photovoltaic panels DC/DC DC/AC AC Grid

Single booster

ICE54T60FD

Communication

Low side High side
to user

AXFRBINEEEEH, BT HiTEN. ERRANRAFREERE—R



lceMOS

Cooler than Cool

2. —H%NIF

1)HID light ballast application "500W

ICET5N60-15A/600V (4 MOSFETS are used for
Bridge section) -

» = P = N ‘ U N : MMAX  AQH
_ .‘ : - | 0€/TE0s

2)ATX 600W Model

ICE20N170 -20A/600V /TO220
(3D MOSFET %#PFC(boost Converter)(Z{EFH,
SPEC:AC 100/240V DC 07400W, 12V output

i & s :
2 |~ M o [
E— - R i 4
. Ta
=P =l
b 2] % 3 MOSFETs
~| | in parallel
[ )
—‘@—pw
7
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lceMOS

Cooler than Cool

3) Switched-Mode Power Supply for Multifunction
Peripheral/Printer/Product FC Stage ZIfgES IR

ICETON6OFP -10A600V Flyback converter

Alternative:
ICET15N60OFP -15A600V
ICE20N170FP- 20A/ 600V

O avo1 0O

LED Driver
ICE20N170 20A/600V Robust UIS —
ICE15S60 15A/600V Lower FOM

W FIVEEFMMDI/IN—F—EHERDE

AEVDTHBHNATEHDF /N5 —

MW EERD,

HABEIF—IREE ZRAIDTurnktbk DC
REVET,

4) ATE 420W products TOD 1 [

ICE60N130 25A/ 600V 2pcs
ICE15N60 15A/600V 2pcs

|
|7}

5) AC/DC 100kHz PFC

Boost Converter
ICE8S65-8A/650V N
ICE7N60 7A/ 600V B
200V DC Input Output 385

6) Full Bridge Converter
ICE47N60W -47A/600V Full Bridge Converter

Audio (FZEeiRF) _—EI} ’_”ﬁ‘} g‘_NA._rw_

J] |osauo) a3en

{M
| |
11
O ||av1||

4@1} ME,}
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lceMOS

Cooler than Cool
7) LLC Resonant Half Bridge Converter

Printer Power supply (3TED#LEEIR)

ICE60N130 25A/600V -Robust UIS
ICE25S65 25A/650V - Lower FOM

Audio Power supply (FE=H]R)
22N60B 22A/600V/D2PAK

LLC Resonant Half Bridge Converter

ICEGON130, ICE25565
x2
&)
-
n]
9
—— "’ — -
T c . — |3
——n U
(=] e \5
_| ,~
®

8) Forward Converter (fIxzEY) Low to High:/ M A, T\
ICE20N170 20A/600V Robust UIS
ICE60N130 25A/600V Lower FOM

Forward converter

#EA—& ICE20N170 #1—& ICE60N130 BRfll, ZRItrligZSftt. SRz
aLL, mﬁk%\ﬁﬁ@ﬁ WREFHERLE, BLUKBEEIR, BB EETRFIRBBIEELELR
Eo

AXHABTINEE LR, BT AT, ERGEANRSAFRASEERE—R



lceMOS

Cooler than Cool

9) DC-AC Inverter /DC-DC Converter

UPS 25A and 15A rated 600 and 650V
ICE60N130 25A/600V-Robust EAS

ICE25S65 25A/650V -Low FOM due to Low Qg
ICE15N60 15A/600V —Cost Effective
ICE15S60 15A/600V -Low FOM due to Low Qg

DC-AC Inverter

-

DC-DC Converter as DC in 300-400V and DC out 30-60V

Ml SR
— %q} —|E‘}

10) Inverteri¥ 23
Solar Inverter/ Micro Inverter

11
I

25A and 15A rated 600 and 650V
ICE25S565 25A/650V -Low FOM due to Low Qg
ICE15S60 15A/600V -Low FOM due to Low Qg

4?} 1]

it

EEAERAAINEN, IIAPAEZE AR,
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lceMOS

Cooler than Cool

11) PFC/PWM/AC-DC
Data Center #uEdleB]R

AC 90-265V

DC-DC 400V and Output 12V dc

ICE25S565 25A/650V -Low FOM due to Low Qg

ICE60N130

25A/600V-Robust UIS

PFC DC/DC

AC
Filter

DC OUT

;TEI; % % :i :i};_?gwu—;—:

AC socket

AC/DC

a

R

500V - 900V IceMOS

Computing Storage

p

.

7 . N

[ome ]
1 1 1
KN =N E=E

A _

RIER AN, ERNRERMEETEER MOSFET,

12
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lceMOS

Cooler than Cool

12)LTE Router
ICE8S65FP 8A/650V/TO220FP %
mE, 5V 4A 54V 0.55A s8R ICES8S65FP BE=H18%

KigesF A ICE8S65FP(8A. 650V. TO220FP)#
ICETIN70FP(11A. 700VTO220FP)

LTE BREHES AT “4G R, =PSB A AR, B — TR LUBE Wi-Fi. LXKk USB
EFENIR 2R o 55 1 B B E F R P 43 B FH AR

4G EMRKENEH (4G LTE)# LTE-Advanced B {ERA T & ATHIFR B, #Eiksk PCI Mini #1149
%, TAIAHIRBZS. kgl PCI Mini FRT@TE S ME H TR EIBE R,

X LR AZREN 22T (M2M) A BX R (To T ) BEMERIEERTT. XERAEBIMERMDNT (FDD)
NI (TDD) 1t TEEHER. LTE BBAINBMEr ZRFMESA 350 AEMRE, BEE
EA 5-100 /R, 8MEENTERN 1.4-20 Jiif. mBEREDENZHAZH L (MIMO)hEERIZEE
ZRE RRE THEIIERE {ERAZHAZHE (MIMO)INEE, TMTHEEEERA 300 Mbps, ZERIE(10
mS).

FRHZRIRIT AREEEPESRARSE, SFHIE MOSFET 284, IRt EAE S I SEEMERHES.

ICETTN70FP (3 1 AHAR)H ICE8S65FP (56 2 fAHA)EERT

LTE Wi-Fi B&EH23N . LTEWI-Fi BRASRRAIIE: BTFR IO, ZFF A 1G5 T ICE8S65FP, LIEN
RENFNTm. FMREST ICES8S65FP 5 “SUPPLIER-1 "R & MEEERISEFRELER

Wi 455  ICE8S65FP MltaES “SUPPLIER-1 "ix &BIIEREIHTT T LEE, 5162 ICES8S65FP B
MERE0E, RIEEFAHET Wi-Fi BHEFRIUTHNATERR. HMN~meRTHE Wi-Fi BBHEFR
&,

ACI0V AC100V AC230V AC264V
CH. No. REF.No.| SUPPLIER Tc AT |Tc(50°C)| Tc AT [Tc(50°C)| Tc AT [Tc(50°C)| Tc AT [Tc (50°C)
(o} SUPPLIER-1 | 68.55 | 38.70 | 88.70 | 65.50 | 36.15 | 86.15 | 65.20 | 36.80 | 86.80 | 66.80 | 38.50 | 88.50
7 Ql ICE8S65FP 64.30 34.95 84.95 62.60 33.50 83.50 60.70 32.80 82.80 63.10 34.55 84.55
A - - -3.75 - - -2.65 - - -4.00 - - -3.95
Q21 | SUPPLIER-1 | 59.45 | 29.60 | 79.60 | 57.75 | 28.40 | 78.40 | 65.40 | 37.00 | 87.00 | 68.25 | 39.95 | 89.95
14 Q21 ICE8S65FP | 56.20 | 26.85 | 76.85 | 55.00 | 25.90 | 75.90 | 60.30 | 32.40 | 82.40 | 64.30 | 35.75 | 85.75
A - - -2.75 - - -2.50 - - -4.60 - - -4.20
Power SUPPLIER-1 | 59.6 - - 58.5 - 57.6 - - 57.8 -
Consumption ICEMOS 59.1 - - 58.4 - - 57.5 - - 57.7
(w) A -0.50 - - -0.10 - - -0.10 - - -0.10
Power Module Load Conditions: 5V/4A and 54V/0.55A
Temperature Requirement: < 142° C @ 1.75W I
s Ly
c4 @
R4 RE E:
o2
= ot n
—
== ICESSEEFR,
Iy ——
3 |

- Two MOSFETs used for LTE Router AC-DC
= ACin 90-100V
= Two lines DC out for DC 5V and 54V POE

13
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lceMOS

Cooler than Cool

13) PMF 2%

ICE22N60W Device 22A/600V TO247
Design WIN CASE

Efficiency 86-88%

380W peak load

SHMHRAB—IFITEGE, B ICE22N60W K&,

XARRA:BTF Vg &5, RHMATNREFTLEESE T/, A, EASHELRER, AT
HIBH 2% L IEEE, M3k ]HU2FHEIBEIES T/F. ICEMOS ICE22N60W #3H,
ICE22N60W

14) 100 V &7 (Power Supply)

ICE20N6OEFP (20A, 600V. TO220FP)

TOOW Power Supply

Input 90Vac to 264Vac47—63Hz

Input current 4A max 115Vac, 2A max /230Vac
Inrush current 40A maz 115Vac, 80A max 230Vac

Output
Vo 24V, Peak load 8.4A

ICE2Z0N60OEFP

14
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lceMOS

Cooler than Cool

15) Asymmetrical ZVS Flyback

120W to 300W with PFC

ICE47N6OW ,47A/600V TO247

2 MOSFETs

NEMHELEE 1T WIN 41

Two MOS with PFC,Single & Multiple output

Flayback

Soft Switching

16)Half Bridge LLC Resonant Soft Switching ZVS
200W Single Output with PFC, Peak and Surge Load

E ; T .' i 1ic
: : - Soft Switching
O—E . E f: E_It ' o)
— "1 | |5 - |1
i i & l 2 T TI?T - -l- )
ICE22N60B 2 MOSFETs ICE20N60B 2 MOSFETs
22A 600V D2PAK 20A,600V DZPAK

ﬁ“ R102 "I Hast o — csolin
1y i “ 4 '}'}: co ! rosli )
:'rr el @ ‘_. ot S, 3 ..- ,‘E

o Bk
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lceMOS

-
Cooler than Cool EDEES
BVDSS ID RDSON Qg FOM IAR Package +pbfree
Min. Max. Max. Typ. (Q- (A) TO=T0220*
(V) (A) @ (nC) nC) FP=Full Pak*
GEN Product Avalanche vl\gjgzzg*
e
Current C=Wafer*
ICE47N60 600 47 0.068 189 [12.85| 20 |wc
ICE60N130 600 25 0.15 84 |[1260| 115 |Torpwcs
ICE22N60 600 22 0.16 84 |[1344| 11 [roBwT
ICE20N170 600 20 0.199 59 |[11.74| 10 [|toFPwceT
ICE20N60 600 20 0.19 59 11.21 10 TOFPW,B,C,T
ICE19N60 600 19 0.22 59 |12.98| 95 |isxs
1 ICE15N73 730 15 0.35 75 |26.25| 7.5 |[tofew T
ICES15N60 600 15 0.24 52 |12.48| 95 |TofpLsxssT
ICE13N60 600 13 0.27 48 | 12.96 9  [ToFPLsxsBT
ICE11N70 700 11 0.25 84 |21.00 5  [torpwscT
ICE10N60 600 10 0.33 43 | 14.19 5  |[ToFPWBLSST
ICES10N60 600 10 0.36 40 | 14.40 7
ICESN60 600 8 0.52 32 |1664| 6 [l
ICE32S60 600 32 0.078 47 3.67 10 [|torpweT
ICE25S65 650 25 0.133 34 4.52 8 [torpwceT
) ICE24S65 650 24 0.141 34 4.79 8 s
ICE15S60 600 15 0.175 30 5.25 5  [toFpwceT
ICE14S65 650 14 0.195 24 4.68 5  |torpwceT
ICE8S65 650 7.8 0.4 115 | 460 | 2.7 [toFPwacDLKssT
~mZE: IceMOS Japan Sales:Fumika Hidaka

fumikakuramae@icemostech.com
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