] P,
2 I = e S0 i,

E51HE  Wi-Fi BESaE

N ARfEFAEEE
Superjunction MOSFET
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HR
1. SCHE
2. B

QIR KEEE

2.1.1EERRREIR

2.1.2 MOSFET dv/dt 32
2. 28

2.2. 1R 15
2.35: 75454 (DC parameter)
2ATNSHEME (AC parameter)
2. SHRHR BB Fer B I AR AR B R
2.6Z2 =¥ F[X Safe Operating Area
2.7 W A F e N,

3. AR5

3.1/ MYk

3.21% = fh R BRI Ay DCDC %34 i TR SE
4.NFB

4. 1N FRRERE

4,288 &

4.2.1 ©FEEHREE

4.2.2 LLIC 1B ¥ty (FRER)

42 31F a4 (RED)

4247 IRE MR (FREE)

A3TNGEN A BESITE Wi-FilkHSHEE
4.4 3R FAH 28 BB A IR 5 &7 PR AORE FF 6 H (5]

A ST A BEE - KFHAERIFH KPHAE R e AR
4.6 FRFE FTBEAIKE

4.7 FHEFRIOEREEIEMER

5.1 MOSFET HYE fE iz =

5.1F R fE (UISEL)

5.2 EOS #(f& (AT id8 EEidE RMmidHE SOA)
5.3 ESD &=

6. o] S MK 45

7. R HL

8. #TE5% /1 48--DFN 8X8
9.8L(ER

EIEBAN 7 Ay 4E S RN
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1.5CH:

http://cn.icemostech.com

AR 15 BAIR 1 F 3% 1ceMOS Technology & [EiBZk 45 MOSFET = mAE R, BFBESIFHNE
WHIN AR, ANRRIAEESSERESR S EREITHN TR,

2.BER%
QIR KFEE
ICE20N170 73] (Tj=25°C)

Maximum ratings | at T=25°C, unless otherwise specified

Parameter Symbol Condition Value Unit
. . T.=25°C 20
Continuous drain current ID T.=100°C 11 A
Pulsed drain current Ip, puise | T.=25°C 62 A
Avalanche Energy, single pulse -
Eas=1/2*L*1"2(VerDSS/(VerDSS-Voss)) Eas |b=10A 520 m.J
MOSFET dv/dt ruggedness dv/dt ¥ES1=;5%%V' lo=5A, 50.0 Vins
=
Avalanche current, repetitive | AR limited by Tjmax 10 A
Gat X V. Static +20 v
ate source voltage
9 GS  [ac (B1Hz), +30
Power dissipation P T.=25°C 236 w
Operating and storage temperature Ti’ Tstq -55to +150 °c
Mounting torque 2 M 3 & 3.5 screws 60 Ncm
a When mounted on 1inch square 20z copper clad FR-4

2.1.1E,FHREEIR

EAS HEARREE = MOSFET XMTIT T (L) FENRNERMAENESE, HERTED

TEr7R

E=L*di/dt
ML, FEEENEUTEBRE (L) HRIF—ENBMESE, ARTEXKNERE]

BiEd NN IRE, ZMPMHEAR uis Wid, GEMEBRITX) , BIMHIEAREAEE

AXRIEE,

NMERRENEENL,

1470 s
= Yo ooy e
o Vds " l
M= d — VDS
e 5| RG VDD
e i oA to—
Al = = “ oV O
2] o 5| £
o 00 00 300 00 00 600 700 800 00 000 00 1.200 -

AXHRABTNBELHEH, BARTEM. ERRANMERTFRSAERE—RI
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2.1.2 MOSFET dv/dt 58 /E

http://cn.icemostech.com

SIMOSFET Ry F 4 npn WARE IS E IR 4 A7, FEXETRY, HE[ERE dv/dt TR, B
IMEE R CHMEHAE R, HTHASHBESEEE, FE npn WREEE IR T
SR, FHA—LTEER, NMSFE MOSFET &,

Source

Fig.3% 4 npn REE

Lecr ut;'

lrm |

Fig.5 Trr waveform at Reverse recovery

I EL Th/Ta B AEDEC IR E 184, 85K

AKX ABMEEARER, BAABITEH,

D
- DN — Gate o——l% NPN
S

Drain

Source

Fig. 455 3 EB B

Mos1 ! T'F?

Fig.6 FF BB ES /R 5l L EEMmIT MOS2, 2A
& XA EH' SR RIS MOS1, 2 MOS2
/J\ﬂ: A, 12%/}&/}&31 MOSZEE/JIL/JILL
MOS2 B, MOS1 (A RENBESTE
o MOS1 (YA R ERE EFF, TRt R
WRE B, BR BREMES s, B

5)%%./&%/ﬁﬂ &l 5 Fror.

ERGRANRREHEERE—RI
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2. 27045 M
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. Values ,
Parameter Symbol Conditions Unit
Min | Typ | Max

Thermal characteristics
Thermal resistance, junction-
Case a RthJC = = 053 OC/
Thermal resistance, junction- w
ambient 2 Rinia leaded - - 62
Soldering temperature, wave T 1.6mm (0.063in.) from 260 °c
soldering only allowed at leads | ' sold case for 10’ s ) )

TA Outside air temperature

RthJA Ptot

TJ Junction temperature

RthJC

TC Case temperature

=I*I*Rmax*Tc=(TJ-Tc)/RthJC
=(150-25)/0.53
235.8491

Fig. 788 B~ I E X AR AT B N RFER PTOT, PTOT FJ4R#E RthICITE .

2.2.1/ 88485
(52 JSTD020/)STD-020 H9 SR T %)

Method Solder Duration time Times
Temperature
Flow/ Reflow 260°C MAX 10 sec MAX 2 times
Soldering iron 380°C MAX 3 sec MAX 1 time
Temp &
260°C | TP o
3°C/sec
temp. rising
3 A T 6°C/sec
temp.drop
200°C  frmremrmmemmmemmemmmem e
IO G I——— <
Pre heat :60~120 sec W
60-150sec
8min Max from T25°C to TP
25°C pA » .

Fig. 87 af)im & i 22 7~ 1 o
AXHRABMBELSES, BABTEM. EERAMER

Time

FRBE&RE—R
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2.3505F 4 (DC characteristics) (Tj=25°C) § :Temperature dependent

Parameter

Symbol

Conditions Value unit

Min | Typ| Max

Electrical characteristics , at Tj=25°C, unless otherwise specified

Static characteristics

Drain-source breakdown
voltage §
Relationship with P and N V(BR)DSS Ves=0V, Ip=250uA 600 | 650 -
Charge balance , R,gON Vv
Gate threshold voltage §
Affect switching Ves(th) |Vps=Vas, Ib=250uA 2.1 3 |39
performance
VDs=(ZOOV, Ves=0V, i 0.1 1
Zero gate voltage drain 7=25C )
current g IDSS Vbs=600V, Ves=0V, 100 HA
T,=150°C i i
Gate source leakage loss Vos=%20V, Vos=0V ) i 100 nA
current
Drain-source Ves=10V, Ip=10A, - 0.17]0.199
on-state resistance Rbs T=25C ' ' a
§ Important parameter (on) Ves=10V, Ib=10A, ) 0.49 )
for on-state power loss T=150°C '
Gate resistance Rc f=1 MHZ, open drain - 3.8 - Q

| Source

Rcs | Gate

Rn+ RcH Ra | | RuFer

[H Ro

Rco

Fig. 9 ON EBRHRYAE LR

| ‘ RdsON is total summary of

Below Resistance -
Rcs: Source contact Resistance

RN+: Source N+ Resistance

RcH: Channel Resistance

RD: Drift Resistance(Main resistance)
RJFET: JFET Resistance

Ra: Accumulation Resistance

RsuB: Substrate resistance

RcD: Drain Contact Resistance

AXHRABTNBELHEH, BARTEM. ERFRANMERTFRSAERE—RI
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Technology
Gate Threshold Voltage
Transfer Characteristics vs. Junction Temperature
40 1.3
{ 0
35 o 12
I S
30 ~ 3 N I = 250pA
< I ,/ 2% 10
g £8 00 NG
E 20 = %
(5] 2z os
< 15 ,l’ 8 = N
= T,=125°C 1 07
(=) = z '
" 10 R i % N
- 25°C \\/ -55°C o 06
y
5 / 0.5
0 ! 0.4
0 1 2 3 4 5 6 7 8 9 10 -50 -25 0 25 50 75 100 125 150
Vs - Gate-to-Source (V) T, - Junction Temperature (°C)
Fig 10 V¢-lps Characteristic Fig.11 Vas(th) Vs T,Junction temperature.
£72 5 A N=N N N
B VGS(th) N ER = EIRIRE R, BIR
& N
E.I—HE /Elgﬁ%o
Drain-Source On State Resistance Drain-Source On-State Resistance
vs. Junction Temperature vs. Drain Current
3.0 0.40 -
: /.
€ 25 / g 035
@ 8 a0
=~ S 0.30 ]
& g 2.0 VGS = 10V & 1
o N Ib = 10A 2 025
sg / o ] Vs = 10V .
B § 1.5 / ; 0.20 e
oz = ]
' 1.0 0 0.15 1
B £ ]
‘«go’ - O 0101
& 05 s ]
@ 0.05 1
o ]
0.0 0.00

50 25 O 25 50 75 100 125 150 0 2 4 6 8 10 12 14 16 18 20

T, - Junction Temperature (°C) Io- Drain Current (A)

Fig.12 Roson) Vs T, Junction temperature. Fig.13 15 — Rps(on)

AXHRABTNBELHEH, BARTEM. ERFEPANMERTFRSAERE—RI
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- Drain Current (A)

I

Verpss - Drain-to-Source Voltage

(Normallzed)

lceMOS

Technology

Output Characteristics

V=10 thru 8V

12
/, V=5V

0 2 4 6 8 10
Vps - Drain-to-Source Voltage (V)

Fig.14: Vel
IR BB ER &% VGS (th) MLk,
/Fﬁ*&%/ﬁ E/] /JILEj]ER;;%:_F/Fﬁ*& %}:Tl o

Drain to Source Breakdown Voltage

112 vs. Junction Temperature

1.10
1.08 ~
1.06
1.04
1.02
1.00
0.98 /

/
0.96 l/

0.94
0.92
0.90

I = 2mA

50 -25 O 25 50 75 100 125 150

T, - Junction Temperature (°C)

Fig.16 V gp)pss Vs T,Junction temperature.
£ 25°C B, V(BR)DSS 55 VDSS H9J3—1L Lt
KA1 BEEERENITTSMEX

Idss[A]

1.0B-03 7 S T o A R #*

http://cn.icemostech.com

VDSS vs IDSS V(BR)DSS

L B B R

6.0E-04

***************************************************

*******

A R

2.0E-04 +----- (A SRS SN EUU J [

0.0E+00 i i i i i L ; ;

Rps(on) - ON State Resistance (Q)

0 100 200 300 400 500 600 700 800
VDSS Drain-Source Voltage [V]

Fig.15: Vpeslpss

LR E & =0V B, 7ERARFRAR Z [E]5EH0
Bk, ERAEARAFHERS, WRAZFESR
MEVEBEERI AT ZFHBIE (V(BR)DSS)

Drain-Source On-State Resistance
vs. Gate-to-Source Voltage

0.60 -

055 ]
0.50

0.45 1

0401 Ip = 10A

0.35 1

0.30

0.25 1
0.20

0.15:
2 3 4 5 6 7 8 9 10

Vs - Gate-to-Source Voltage (V)

Fig.17 Vgs- Rpson

B TR 7T ID=10A BNFRrERY VGS BB EF14E
~NZFYJ RDS(ON) &,

AXHRABTNBELHEH, BARTEM. ERFEANMERTFRSAERE—RI
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2.47075%5 1% (AC characteristics) (Tj=25°C) § :temperature dependability

Parameter Symbol Condition Value Unit

Min | Typ | Max

Dynamic characteristics

Input capacitance Ciss Vbs=25V - 2064 -

Output capacitance Coss \f/——G1ST\;I)H\; Vps=100V - 87 - pF
Reverse transfer capacitance Crss Vps=25V ) 18 )
Transconductance gss Vbs>2*Ip*Ros, Ib=10A - 17 - S
Turn-on delay time fd(on) - 23.2 -

Rise time t Vos=380V, Ves=10V, - | 18] -

- Ip=10A, Rc=4Q ns
Turn-off delay time ta(off) (External) - 92.5 -
Fall time tr - 3.9 -
Capacitance
Source
100000
TIJEJ’

10000 = S
™ P
o Cds
8 1000
c
8
.6 COSS
8 100 P — N
©
o

] — 11
O 4o
1 ﬁ
0 50 100 150 200
Vps - Drain-to-Source Voltage (V)
. + N
Flg 18 Cissrcossrcrss VS VDS Flg19 SIMOSFET zl:lji@ E/‘] Eg’ﬁ‘

Crss=Cgd  Coss=Cds+Cgd
— — _Drain

== _

Capacitance
hetween
Drain and
Source

r
Capacitance i
Between Gate and Drain i
Gate IL
—
Capacitance —_— -I
between Gate

and Source I
|

—_— — = SOource
Ciss=Cgd+Cgs

Fig20. m T ES B R EFEREEE © Ciss,Coss,Crss
AXHENBNEEASEH, BALRTEMN. ERRPNERFRSEERE—R
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Fig21. Id 10A BY ICE20N170 YT X K.

B ) [© e
Td tr Td Tf Condition
(on) (ns) (off) (ns)
) P \ (ns) (ns)
VgS(SV/dIV) Fapir” \ 23.0 11.5 82.2 5.5/VDS=380V VGS=10V ID=20A Rg=4ohm (external)
/ 23.2 11.8 92.5 3.9|VDS=380V VGS=10V ID=10A Rg=4ohm (external)
[
TERKHEMA 20A S 10A R, WEH IdBRIBREER.
, K 20A S 10AFFXTTHE. BRASMZE A 380kHz, HZEEH 50%
Vds(200V/div) . (FEXFER TRE AR ER)

1d(10A/div)

@ <z ]
@ = 288y ) = 18V ][ 18ens (@ 244.8ns |[ @ f 1.96U nc’|

ma) [13 Apr 2821 | (=] [13 Apr 2821 |
GWINSTEK () [ {Eioeas | GWINSTEK (] [ 1620 14 |

O@d-7.28ns B48Y
O 16.8ns 348V
£H23.2n8 A5aay

td(on):23.2ns§

@ = 16V | ldns (@ 7.186ns || Fo1. 0 = &y = 16U [ 25ns (@ 487.8ns |

w =1 [ 13 Apr 2821 | w N - | [ 13 Aer 2821 ]
GWINSTEK N . () [*2 e 2ozl GUINSTEK - - () | ™ 15720 40 |
L) | 16:32:3 ) . : . .
0 @) 468ns
O 0 464ns .
A3.8Bns 328V

~
0 14.7ns
O 26.6ns

A11.8ns

OM{CIIV!) ‘ [(F] <2Hz )
[ ns (@ 466.3ns ][ @ F 1.96U DC)

il

AXHRABTNBELHEH, BARTEM. ERRANMERTFRSAERE—RI
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(Tj-25 C) E :temperature dependent

Parameter Symbol Conditions Value Unit

Min | Typ| Max

Gate charge characteristics

Gate to source charge Qgs - 8 -

Gate to drain charge Q ) 19 )

Affect to switching characteristic [ % nC
Gate charge total _ _

Affect to drive loss by Gate Qq VDS":'/BO\_/;l CIR;ZOA' - 59 .

voltage es™

Gate plateau voltage Vplateau - 42 - \Y
Reverse Diode (Body diode between source and Drain)

Continuous forward current as

source current ls Ves=0V ) ) 20 A

This is Body diode Forward
current as Max.

Diode forward voltage §
Voltage when forward current | Vsp Ves=0V, Is=IF - 0.9 1.2 \
flow in body diode.

Reverse recovery time j

Time to disappear reverse tr - 358 - ns
recovery current.

Reverse recovery charge VrRr=480V, Is=I,

Charge to disappear reverse Qr dirldi=100 A/uS - 6.8 - uC

recovery current

Peak reverse recovery current | /n - 431 - A

lg - Source Current (A)

Source-Drain Diode Forward Voltage

100
Source
Py y ]
/ / Body Diode
// -
/
D
P P
10 T,=125°C / T,=25C
y A y 4
J 4 J i
/ ool *
J
/ { 2 N
[
/ I ] | |
1 [ | T
0.0 0.2 0.4 0.6 0.8 1.0 1.2

Vgp - Source-to-Drain Voltage (V)

Fig.22 V¢, vs ¢ as IF of Body Diode

AXHRNBEWNBEELSEH, BARTEM. ERRANERFRSERE—R
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Vi = 480V Gate Charge

Ib=20A 10

http://cn.icemostech.com

Mirror term

Fig.23 Gate Charge

e

Qgs=Qg-Qgd

Qgsl Qgd

Qgs=Qgs1+Qgs2

& R N EE B RS, MR E BT

s o b~ @ o
T

Vs - Gate-to-Source Voltage (V)

1w _/ MOSFET $i8, FEGEtRHAIE], HIRRATERR.
vin [/ 5 WRARRZ L=t 8. WREEE
Sl : > | Qg LA x B EEE . Qg ME, )
/ e HRIREIREE AL,
" i FOM: Figure Of Merit 2 1% MOSFET f94%
5T o | ‘ REFSAT
0/ 10 20 30 40 50 6o REIRTNe L
Qg - Total Gate Charge (nc) FOM=RDS (on) xQg (Q.nC)FOM i/ |\ §F
Vbs “_\ | o
1 i Ip
Von \
» 1

2.6 2L 1R1E[X safe Operating Area (SOA)

Maximum Rated Forward Biased Safe
Operating Area

£10) JE—
F Rps(on) Limited o N
Id max Ves=10V KN il
Pornr N ) 10us
T O ET=2sc, O i
= F Single " 100us H
g - P 4 f —
S /1 1ms 7|
> 1 Ci e
o g H |
£ 1 10ms 3
© —of] —
g 7| = = = Limit by Rosn DC
-0 01 = = " Limit by Package
—1f — Limit by Thermal
PO i v A i |
0.1 1 10 100 1000
Vs - Drain-to-Source Voltage (V) VDSS MAX

Fig. 24 R 1R {EX 13}
TN TE Idmax,RDS(ON) SEE AR A,

2 F] BVDSS

AXHRABMBELHEH, BARBTEM. EEUYHEM

ZERTIRE=25°C, A SOASCEEEIN TR
ETcBFH M/, 25115 Fof=10usec,
Tc=75degC {HE SOA

Derating Rate D= (150 —Tc) /125*100

For the point, 16A*600V = 9600W,
D=0.6 Pd(75)=P(25)xD
=9600x 0.6
= 5580W
Eit, EZ&TJRER 10 WF (Te=75 17
SOA H R,

E) B

RERASHERE—R
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2,785 75 FA el L

Transient Thermal Response,
Junction-to-Case

1 00 T T T { { I
0.50 ‘
= [ ———
§ et
= 0.20 -
g ol .-
T -
o o
2 0.10 —
o 0.10 1
Q ) -
Q 0.05 .
ﬁ !
a2 0.02 e /
g —. ——---- / Notes:
x P _i‘
© ”i' Ppm
E rdl
[}] ty p—
9o 0.01 —" : t
: V4 1. Duty Cycle, D = T;
_5 Single Pulse
n
c
o
|_
= 0.00
1.0E-06 1.0E-05 1.0E-04 1.0E-03 1.0E-02 1.0E-01 1.0E+00

t - Time (seconds)

Fig.25 B7SHAE r (t)-pulse width time

t1=Pulse Width=PW

t2=Total Time

Duty= t1/t2

BUHEBBEREIS ATch, 155ZE 24, T r(t) BB, ATch=P*r(t)

% 1 B BEE t1 PW=10ms, D=0.2 (5Z2tk=20/522=20)
BETHE %/ Y INFE=60W i?

MEF T FEY, D=0.2 iFAY 10ms;27E r(t)=0.6 . Rthjc=0.69 &K & /FLAY
ATch=P*r(t)=60x0.6x0.69=24.84°C

5 2 1% Tc=85°C, IK=40W, Bfomffja]=10ms, ERid
Tj RE Egll\?
Tc=85degC,Rthjc=0.69degC/W, P=40W,Duty=0, r(t)=0.5
ATch=P*r(t)=40x0.5x0.69=13.8°C
Tj=Tc+P*r(t)=85+(40x0.5x0.69) =98.8°C

5] 3 &14: Tc=85°C, JE=2kHz, H=LE=20%.
Peak Power=50W, Tj E’] S ERE LY
Tc=85degC,Rthjc=0.69degC/W,P=50W,Duty=0.2,f=2kHz
r(t)=0.24 Pulse width=Duty*1/f=0.2/2000=1E-4sec
Tj=Tc+P*r(t)=85+(50x0.24x0.69) =93.28°C

AXHRABTNBELHEH, BARTEM. ERFEANMERTFRSAERE—R
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Technology
3. ~Fm%k7y
3.1 A%k
BVDSS ID RDSON Qg FOM IAR Package *pofree
Min. Max. Max. Typ. Q- (A) TO=T0220*
(V) (A) Q) (nC) nC) oAl s
GEN Product Avalanche VI\;Z.'II-'(())224572
L=DFN88 ,LK=DFN56
B=T0263
T=TOLL
Current C=Wafer*
ICE47N60 600 47 0.068 189 12.85 20 w.e
ICE60N130 600 25 0.15 84 12.60 11.5 |ToFPWCE
ICE22N60 600 22 0.16 84 13.44 11 TO,B.W, T
ICE20N170 600 20 0.199 59 11.74 10 TO,FP,W,C,B,T
ICE20N60 600 20 0.19 59 11.21 10 TO,FP,W,B,C,T
1 ICE19N60 600 19 0.22 59 12.98 9.5 L8x8
ICE15N73 730 15 0.35 75 26.25 7.5 TO,FP,W T
ICE13N60 * 600 13 0.27 48 12.96 6.5 TO,FP,W,L8x8,B,T
ICE11N70 700 11 0.25 84 21.00 7.5 TOFPW,BC.T
ICE10N60 600 10 0.33 43 14.19 5 TO,FP,W,B,L8x8,T
ICESN60* | 600 8 0.52 32 |1664 | 4 |[EERES
ICE32S60 600 32 0.078 47 3.67 10 TO,FPW.CT
ICE25S65 650 25 0.133 34 4.52 8 TO,FP,W,CB, T
5 ICE24S65 650 24 0.141 34 4.79 8 L8x8
ICE15S60 600 15 0.175 30 5.25 5 TO,FPW.CB T
ICE14S65 650 14 0.195 24 4.68 5 TO,FPW.CB T
ICE8S65 650 7.8 0.4 11.5 4.60 2.7 TO,FP,W,B,C,D,LK56,T

3.24%7= K BRI 7Y DCDC $#fas i i Th RSl

Gutput Power Range of DCDC Converter by Type

Full bridge S B i L ICE32S60. ICE47NGO.
: i ' I =) ICES4TES |, ICE117 TG0

’) ICE117T60, ICES4TES is undefdevelopmen :

LLC resonant : i
s || | ||— ]
o II_II SE—

Fly back FII : ICE15S60, ICE20N1TU

L 1
400 SOU GO0 700 BOO D00 1000 1100 1200 1300 1400 1500 1600 1700

Output power [W]

B INRAR, BEEFLIUEAR. SRR TEEBIT 1700w, FILIFRIENRSEEE

FEEN~Mm. Fl, XF 100w kET, FHATIRMERKE AR A 20A AY ICE20N170 S i K
BH, 5% 5 15A B3 ICE15S60,

AXHHNBEWNBEELSEH, BARTEM. ERRANERFRSERRE
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4.N7 3
4.1 FFE [ BB A ERANBRE

Output Circuit
Power (W) L H b
# | Application AC-DC DC-DC DC-AC | ICEMOS
. LLC .
Min | Max | Half Wave | Full Wavel| Full Wave2| Flyback Forward . Full Bridge | Inverter PART
Half Bridge
al SMPS Power ) 500 * * ICE25S65
Factor Correction ICEGON130
a2 |LLC Half Bridge 1000 * 2RI
ICE32S60
Low Power SMPS ICE15S60
b ]Quasi- Resonant 100 * ICE20N60
Flyback ICE22N60W
c High Power.SMPS 500 1500 * ICE47N60
LLC Half- Bridge ICE32560
d ATX P.ower 200 1600 * * * * * * ICE47N60
Supplies ICE32560
ICE117T60
el |LED TV (140 Inch) 5k * *
ICEA7N60
e2 |LED Lighting 20 500 * * * * * MEZER
ICEGON130
f 233?2@ g [PO0k2K * o~ ICE117T60
i ( \evers node ICE47N60
g |Fast Chargers 3k 400k * * =715
ICEA7N60
@ e ICE15S60
h [shareers 36 90 * * * ICELON60
Adapters
ICEI19N60L
i TV Pf)wt?r 2 410 * * * * ICE25565
Application ICEGON130
ICE117T60
j Jups 500 10k * * * *
ICEA7N60
k |Solar Inverters 300 6k * * * * MESAEY
ICEA7N60
ICE25S65
I |HID Street Lights 22 500 * * *
ICEGON130
m |Gaming Consoles 100 200 * * * ML
ICEI19N60L
n |LED Signage 10 250 * * * IEZATIERY
ICE20N170
o E-BIIf(?S/E- 600 a0k * * * ICE117T60
Mobility ICEA7N60
ICELON60OFP
p |Printers 10 1500 * * * * * * * ICE20N60FP
ICEA7N60
a1 W.hlte Goods 200 300 * * * * ICEGON130
Fridge ICE20N170
ICE117T60
q2 |Washing Machine 800 1500 * * * *
ICEA7N60
rl |Audio Amp 200xn | 5kxn * * * MESAEY
ICE47N60
r2 |Projector 300 2k * * * * IR 1Y
ICE8S65FP
sl |Car audio 10xn |100xn * * CERNEO
ICE32S60
ICE15S60
s2 |Navigation 10 20 *
ICE19N60L
u |3D printer 180 1500 * * * * * * * MESEAEY
ICE47N60
v Smart Phone 20 %0 * * * ICE15S60
Adaptors ICE20N170
w Industrial Power 320 1300 * * * ICE117T60
Supply ICE47N60
X |Tablet/Laptop 200 1500 * * * IR
ICE20N170
ICE117T60
Y [Micro Inverters 200 1500 * * *
ICE47N60

AXHRABTNBELHEH, BARTEM. ERFEANMERTFRSAERE—R
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4.2 HEIK
4.2.18FE#E (RER)

Example of Server Management

ICE32560, ICE47N60, ICE117T60 x 4

r—l>|

Atk

hilj

PFC DC/DC
Control Control

Y
[ ]
+

Filter {

pEin
I
l1
.
L]
:vv

Error amplifier [

{8 4 14 ICE47N60 3% ICE32S60

4.2.2 LLIC 1B ¥ty (FRER)

LLC Resonant Half Bridge Converter

_l ICEBOM130, ICE25565
X2

|y PI_L

i 38

J] |osuo) a3es

L J
(O— avol |-

S5 /9 2 14 ICE6ON130 B% ICE25565

AXHRABTNBELHEH, BARTEM. ERFEPANMERTFRSAERE—RI
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423 Em#E#Hks (RER)

Forward converter

H.W_._Q
A —

I l —l ICE20N170, ICE60N130

()— avon

{58 1 14 ICE20N170 =% ICE60N130
ARG UIRBEASERNINER, SkEEksEEt, SEFIIMNIRERNIEARZLE, B4
KRR, ft B EBRMFRE M A E AT

424 R#AF%nE REX)

Flyback converter

7
! T

(O avol )

_I_L _| ICE15S60, ICE20N170

£ T 2 4 ICE15560 1 ICE20N170

HTSUR B AL HMERRER, AT RRANBEER. Wl B EHTIRUFRE MY E
HELRE .

AXHRABTNBELHEH, BARTEM. ERFEANMERTFRSAERE—RI
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4.3 Feature Application: Telecom&Comupting
Wifi ERFH2Z3ERIR

X HERFROR 1 ICE8S65FP (8A, 650V, TO220FP) #1 ICE1IN70FP(11A., 700VTO220FP)

LTE BEFR2S X HR "4G BEZR", = MMERERNMERALZE, T —fMaLuElg Wi-Fi, LUK
M=k USB EZEANIRFIERMB TS ARMERENNE KR, EUAKEEH (LONG-
GENERATION) HE&E#H : 4G EURKHE#H (AGLTE) # LTE-Advanced BEZ R 1EZS.
1Bk PCligORIRE L4 B4R B2, 1Bikek PCl L& AR ELS. Ehsk PCl KRR T @
BEREHITEREIEER, XLREIRATHL2EXIHEE (M2M) F048H (1oT) @5, YEEH
(loT) BEHE, RHIEETZVE, XERNEIERMOSNT (FDD) oI (TDD) 12
MW T BEHE, 5-100 08, BMEEMNTERA 1.4-20 Jkik, mEXR&ADEMNZEWMAZLH
H (MIMO) ThEERIZE B4 iKE IR S TR E - FRZmAZEE (MIMO) , TITHEE
BRI E5K 300 Mbps, JERBTENE (10Z) ,

IR ARIEBER M E A XA 5, S8H9IhE MOSFET 284, LURITHAISESHE S/
28, ICELIIN7OFP (2 1 {88AR) #1 ICE8SE5FP (25 2 A AR) #2 LTEWI-Fi BREZHIN A,

LTEWi-Fi BRHESFRFIR : B TXREHE, FF A WML 7 ICESSE5FP, UBEAR SN FHIm,
T&RERT ICE8S65FPE "SUPPLIER-1 "R & RIIERELLE, LUK ICE8S65FP & "SUPPLIER-
1 "R ERMERIAITHCRAVSEFRIEBONNH S R, 45182 ICESS6LFP MRS X B0, FI1ETEFF
KRBT Wi-Fi BREBERIR TRV A TSGR, AR mEB5E T BT Wi-Fi BBE2RR it

AC90V 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)
Qi 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 r"_
- % i i j_ T s = Ei
.8 a1 ) - c4 Ei@
5 A A /i i
' . . R4 RE i
TR / b2
¢ e ' = o1 T
W
= [CEBSESFE
Iy L—
L |

=  Two MOSFETSs used for LTE Router AC-DC
= ACin90-100V
=  Two lines DC out for DC 5V and 54V POE
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4.4 TN H: HKHAHS
B84/ 9K 3 7 F FNAE T o< # [5)

ALK DI AERESHUER - EREZNRINEBNAAREN - BEAERBX
FHCEH EEE", ERBIYALEHNILE - NREXEMHERME X AR LIERALERER
WEFXEAFEEE - MEBREINZE MOSFET BRE X LEERMSERHBRTGE -

HTFRERALF FERAERGTEBHNIAFZTZIZZBRSTEMR - tIREINERZ
BORSBONNINRGRE - E—LENAHP - R OAREZ - EEAERAE N
th, FIERBRRE NERSVUHRESENX—BFRERE

ERAL I N R R NP L ER AR - BIRERBABRIZ L IENEEFMER - HE
Ak B2 VEHIROES B N M EDRBE RS M B 30 b ORI - X O DB RS TP EH SRR SEH -
AEER rENZETHNAPEREBRAINEN Z— - ERBHERETHOERBR - L=
A F AR E AL - NEAFE=HIIME

EZHRINEMBE TR T EBEIRAR - NEHR
ek - DUEHIERE - (&S BHEE
o BTHMEERESATBRNNE

BRRNIAEL (B4 ) ERUEARIREA NS
7. BRMOABBFEASNEARBEH
AT ZRETHERNER - LIS KRES

=
Motor DL o

DC power
supply ®

LTNER —REAT RORERSE - HEFRROS EMHARER - R2I8A - BIEEE
SERONSEINT D - NMFZEZTINIINERGFRE - XEREEFNAINEGED - £EH
FXIREEITH - SR _ARENMTENBEBBIEQSEESEEHERERERRQXREITAN (1K trrr
farr) .

S

B ALIXEh RN AR FFRINERTE 4 kHz Z 20 kHz (8] - B R Z P18 A ZE0T 58 Frae i 2 A9 IR
B, IRFPETZ=ERAR  TEZBESHE  HREZBARTE - BN APE
AR ELNIEETE - BEB AR EBRNWERE - LEESNRFLE -

AXHRABTNBELHEH, BARTEM. ERRANMERTFRSAERE—RI
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4.5 TTHRERR
- APHRER. Al APHRE AR

HA P DEIAIMRU AR MR - BAINIINRTRIEZES - NS oI DIZ R ms N
i, ML BIRHE AR BRI - BT ARVR T HREE KA AR B4R -
5 Wim RS - BIRHINEHHNINRARMERBERD - FIARRE - A

. BInthINPREBERARNSREE N ITEHENAFNERMBE - AL - SWHK
UHELE - BlnR It BREREEFEANBERBENESHIELFEE - XEZEKE
WERAXIRGEEE - R0 - XRE 7 FRINEWEINBTT - B4 MOSFET 2 R X —I0)
BRIBETT R - BRERFERERDS (S8 ) BRFAEEN I SIIRBREEHES -
MOSFET B 1REFF X EE B LAV CH B BE EBRE RN EN N RIRE RS AINE NS
gt -

BB P DEAIMRUT AR MR - BAINIINRTRIEZES - NS oI DIZ S ms N

i, MEHETLUEBIRH MBI BERD - s P EENERTEZERZEDHII

BRFX, Bit, 8MNRZHRERFABNHBRN - BREAZ—FBE - £EMIAING

e, REERI—FRATBMN - BEEEZEEBE - B4F - MOSFET th 2 XA EY
MEEREE - MEBREINE MOSFET EF LT RDS (538 ) 48E - WohEBEE S -
BXTON FHAVEAR IR -

FT RN TIEREENER (DC) R (
i gngyE(Ejj .wwms  1YPICAL SOLAR PANEL SYSTEM
[ESBREN 250 (R ZE 600 {K, EREREY SOLAR PANEL
AR PHPETIERIRHAIRE - B . FIH“ ;
BBERARREN I EZEETFERA—HE lII IHII Hll
hibilih ¢
‘ll ]
([ [[] ]}
i

SEERLUAY - WMBEMUIRBEE (
IGBT) BRINERH#BZE MOSFET, HXLL34F
LI BV HAREES S TVEREN - BERE
SRERS - NMEERRES -

-----=
S T P ———)

o

b= =

B>

2

92}

m

v
=]yt

BATTERY

Z'Kj('fq: |j§ ?é‘_!zn ﬁ =3 E;'I oy 3 0 ’ Solar Inverter System Illustration (Source: Herholdt’s Group (Pty) Ltd.)
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FERUTARBEERTNREE

Photovoltaic panels DC/ DC DC/AC AC Grid
( ' { a N O 2 level inverter N (

ICE54T60FDW

. (S 2NN

N\ . -
Communication

to user
S Ry
X DCDC, BEMFEHEANFERT; XF DCAC, F
= DCAC B 753k,
BVDSS ID RDSON Qg FOM IAR Package spbiree
Min. Max. Max. Typ. Q- (A) TO=T0220*
(V) (A) @ (nC) | nC) FPFull Pak®
GEN Product Avalanche D-T0252
L=DFN88 ,LK=DF N56
B=T0263
T=TOLL
Current C=Wafer*

AXHRABTNBELHEH, BARTEM. ERFEPANMERTFRSAERE—RI
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4.6 HIKRE

R EMIRE

B EREFREBERE SMEZESTIR,. BEAN (W0 CAN 1 PLC) MHRARHBEINER (595!
-5 1000Vx400A=400kW . 950Vx250A=237.5kW . 410Vx330A=135kW) o Tﬁ‘ijﬁ'l‘g%i%?ﬁ%%%ﬁﬁ%‘,
FEH KW M 7kw FFHEE, TEATREXRE, hEEATARGM. 3 TRANBER
HEEEE 12-13/NNABZEFHER, M7 TEAVEZE6 /I, XFF50 T (125 5E) RiE
BRRTEN, A 80% MNHEENE 20 0E 1 /00, HIEWNHEHRE SHhESESEHMN,
HEE IR ER T ENRIBIT 100 FRABRER B SHFITHRERS .

ERNAZWMBIRETBNFTRILT, FTEHFEK 15 TERE 30 FRAFTSERE, MaEH 100
FEHXESHINE, B1BBTEAEFAH GEN3 =& ICEL117T60 B9 BVDSS 24 600V, XH
TO247 %, TTHT 15~30kW &%, XT 100kW B EZHIZIME, EESHN AR
Rds(on) 1 Pd(W),

GEN

Product

BVDSS
Min.
(V)

ID
Max.

(A)

RDSON
Max.
Q)

Qg
Typ.
(nC)

FOM
Q-
nC)

IAR
(A)

Avalanche

Current

PaCkage *Pbfree

TO=T0220*
FP=Full Pak*
W=T0247*
D=T0252
L-DFN88 ,LK=DFN56
B=T0263
T=TOLL
C=Wafer*

22

IceMOS w] LU (it & [BIFIER - B4k s & » I IAR] PAE Haka TRy EHEESUE AR - R 25 (1
JLPFE G R (B E S -

AXHRABTNBELHEH, BARTEM. ERRANMERTFRSAERE—RI
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4.7 BFHO
B IR BRI ER
DC to DC IBC Synchronous
ICP PFC Down Conversion Intermediate  Rectification
ICE47TN6OW ~ |CE20N60 = ICE6ON130/25565 Bus Converter Fointof Load

niPOL
lceMOS NEW DOMAIN

99% 99%  100%  99% 99% 98%
Efficiency 1t m3
AC/DC and Power Factor Correction lceMOS DOMAIN

THESE ICEMOS 600V SUPERJUNCTION MOSFETS COVER THE 3 POWER
MANAGEMENT STAGES OF THE AC TO DC POWER CONVERSION SYSTEM IN
DATA CENTERS.

* ICE47N60W: “In-Rush” Current Protection (ICP) ;
* ICE20N170: Power Factor Correction (PFC) :ﬁgggg:;?
* |ICE60N130: DC to DC Down Converter

Device Specifications For Power Management In Data Center Servers

Stage DC/DC
Id (MAX) 47A 20A 25A
V(BR)DSS (MIN) 600V 600V 600V
RDS(on) (TYP) 0.06Q 0.17Q 0.14Q
Qg (TYP) 189nC 59nC 72nC

lceMOS GEN-1 #8845 MOSFET Fi R @— S EEE. AISE. BT IR R AR, &R FEEEFO
IEL\F_I-%-LRVI_AJ\O

BB ERREE (EAS) TERE - IceMOS GEN-1 25445158 1+ B S IR EHITHER MOSFET,

2StEBAY - ICE47N60W N VB3 R EL@ B MmN BB R IR 1M BRI RS VOBRI2HEF 2
— . ZBHRI AT S AESBIRR 4L AC-DC, DC-DC #1 DC-AC BB E&,

AXHRABTNBELHEH, BARTEM. ERRANMERTFRSAERE—R
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5. 12 MOSFET FyE &R
EEHT 3 MERBEL:

FAIRAL (VIS RAX) 7EXRMS, SP3BT EAS KX 8E /1 AV BB IR/ IR T AT RROR,
1§'JiZIJTLﬁ?§ZEEE§EP VG(th) SRR 'ﬂ?*&ﬂﬁ% FURESBENESEK, sy, FARES
TRYAERE Tj A7 150°C AT .

5.2 EOS #if&E (MBI SOA BB ESHERNELN ) SRRV NEHAELZET
TESEEIRY, MEBERA. BREASMNT], SEREHTR. EXMEXT, SHhERER
HIEBER, ERoEEL. = 5Ilmt (MR-mR-ER) TTRR=Es. RN~
2 1BII R B IEC61000-4-5 SRIBA £ 7xAY 2 25 1000V BB ASRIBRI AN, LR E MR
RN SE B B ELG IR

5.3 ESD &fE (FREEINEE) 1RYE MIL-STD-1686 #odE, FA[1AY SIMOSFET BHEBINEERE N /03640
. N{F#5E Class3 (4000-15999V)  #188EUS Class M5 > +-800V

FENERSES RESMMR AL ERIRE MR, R IRRALRER < B B RS
B, FEAIEFFEINER, WRRE IMQ EHF REP BB IERR.

—_— VDD
VDSS vs IDSS

T | 1.08-03 1 ’T"T"T’”1””1””1”71r”1
Wiring Thick may reduce Inductance so | i g g g ' ' '
Keep lower dvdt spike. o L I 8.0E-04 |agt--- I I
E} ¥ : <4— D-SShort :

Put Resistor E 6.08-04 ”777177771””1””1””3””3” ”ﬂ;
Rg ; @ L L e ‘ ‘

LargerRg can Or Zener diodsg 4.0E-04 1 ”73””? ”37 73””3””37” SOQd
save di/dt change — m = SR | |
1E} j Apply CR Snubber 2.08-04 1 77 Idss Leakage |

BetweenD-S

s f—— 0.0E+00 -+ - - - - - T ]
s 0 100 200 300 400 500 600 700 800
VDSS Drain-Source Voltage [V]

Fig.26 [ 1L A R E M Fig.27 B 1E ESD #& Fig.28 B i B FE IHIE
iSEEpi fERYFETE 3

AXHRABTNBELHEH, BARTEM. ERFEPANMERTFRSAERE—RI

24 Applications Guide Rev.7 24 09 2024



25

lceMOS

Technology

6. I EEMMIXER
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Items | Test Description(Abbr.) Test method. Stress Condition Result
1000 cycles,

1 Temperature Cycle(TCT) JESD22-A104 A Tj -55 to 150°C PASS

. Mil-Std. 750 . .

2 High Temp storage(HTS) Method 1032 500 hrs, Tj = 150°C PASS

3 Steady State Gate Bias Mil-Std. 750 1000 hrs, VGS = +24V PASS
positive (HTGB) Method 1042-B Tj=150°C

4 Steady State Gate Bias Mil-Std. 750 1000 hrs, VGS = -24V PASS
negative (HTGB) Method 1042-B Tj=150°C

5 Steady State Reverse bias Mil-Std. 750 1000 hrs, VDS = 80% BVDSS PASS
(HTRB) Method 1042-A Tj=150°C

6 High Temp Hugh Humidity Mil-Std. 750 1000 hrs, VDS = 480V PASS

Reverse Bias (H3TRB) Method 1042-A Tj=85"C, RH = 85%
7 Pressure Cooker Test Method 121C 100% RH, 205Kpa,96 PASS
(PCT) JESD22-A102 hours
Highly Accelerated stress i 130°C 85% RH, 230Kpa, 96
8 test (HAST) JESD22-A110D hours PASS
9 Resistance to Solder Heat JESD22- 265°C 10-12secss PASS
Test (RSH) B106(PTH) 3 cycles
10 Solderability JESD22-B102E 260°C 10 secs PASS

7. Device Marking Format

YY=FRHREMAE
WW=TAEH]

ErEHm ID

XXXXXX =4 72312 1D
ICEXX X XX =ICEMOS FZ53 &R
X=N: GEN1,S : GEN2, T:GEN3

AXHRABTNBELHEH, BARTEM. ERFEANMERTFRSAERE—RI
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8RN A

- DFN 8X8

DFN 8x8 Leadless Package

R

RSB

B KA AR B Tor
SIEESRREE S

= dv/dt 88 /]

B (13 ETEHD)
FE % 3,000 14+
IRMREY, MSL-1

Applications:
4+ Servers
4+ UPS

=

=S EN RV EEERE
EATEEBMUES”
RS %%

4 Adapters
4 Renewable Energy

4 HID Lighting

l214

)

|

|
——+ — @

|

|

|

2 I

2T5]
VIEW M-I

- o THRD
ﬂLRL e
1o

$i#WémﬁEﬁtEﬁ 2R

http://cn.icemostech.com

Drain
Pin 5

Gate
Pin 1

Sense Power
Source Source
Pin2 Pin3-4

1 = Gate

2 = Sense Source

3 - 4 = Power Source
5 = Drain

Bottom view

4 3 2 1
DFN8x8

@ Pinl position

[ I \7 Pin1 position
booOO0OOOOO

svmor e MAX NOTES
A L 10 DIMENSIONING & TOLERANCLING CONFIRM T ASME ¥ 14.3M- 1994
AL 000 .03
2.0 ALL DIVMENSIONS ARE TN MITLIMETERS. ANGLES ARE IN
A3 010 030 DEGRFES
b 0.9 110
o g 5.0 DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS
B 0 L MEASURED BETWEEN 0.0t AND 110w FROM TERMINAL TP
B 70 S0
A 3p | 40 DIMENSIONS DO NOT INCLUDE BURKS OR MOLD FLASH,
£l o 2
i " i S0 COPEANARITY ABPLTES TO THF EXPOSED HEAT SLUG AS WETL A8

THE TERMINAI
200DSC
6.0 RADIUS ON TCRMINAL IS OPTIONAL.

HALOGEN
R FREE v

ﬁﬂoi%ﬁ%ﬂ%mF%EE%E-ﬁ

Applications Guide Rev.7 34182022



27

lceMOS

Technology

tion

http://cn.icemostech.com

TO220 @ TO220FP @ TO247 @

F u I I Pa k Lead Free Lead Free

Lead Free

IPAK (o) 12PAK D2PAK DPAK
T0251 Lead Free T0262 Lead Free T0263'2L T0252
(MSL3) (MSL3)

DFN8x8 DFN5x6 TOLL

(MSL3) (MSL3) (MSL3)

Leadless Package Shipping Information Leaded Package Shipping Information
Package Type Packing MOQ Package Type Packing MOoQ
DFN 5x6 Tape & Reel 3,000 pcs TO-220 Tubes 50pcs
DFN 8x8 Tape & Reel 3,000 pcs TO-220 Fullpak Tubes 50pcs
TOLL8 Tape & Reel 2,000 cps TO-247 Tubes 30pcs

TO-263 (D2pak) | Tape & Reel 800pcs

Package: HALOGEN

RoHS Directive (EU)2015/863

Lead Free( Pb free ) product.(except some of surface mount)

Halogen Free

Eco-Friendly Mold Compound
AW " "E X B AR EBFIIMNEBIR FEBAE B
AXHARNBELAREH, BABTEH. EERPNEREFNEERE—R
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~ 32 4E S) MOSFET Bt 3 = EIR

1IREEE s/ Bl - 260°CE & 107h22K & ERIEIE . 380°C
e 31K

2 . RBUAAEN: BRImSTF RBE3F

X

2R MSL1, DPAK. D2PAK

g,‘ﬂl’
48

TO220. TO220FP F1 10247 Y E E&U
. DFN8x8 #1 DFN5x6 4 MSL3,

AFRERERMER. |M4Y. IENEENREXXES, BAFRRE
RS T, FrRUSBERAX LR TF

5. AWEERE (ESD) EARBUR, 1BH =~ mEFHENFERET.,
BRIER&EN, BEXE, ®E. TEaFE,

6 . FAHY= AT H RoHS 71 REACH #r/E.  FAAE FEEISR B AR
XH9H ¥R

Contact:
lceMOS Sales: sales@icemostech.com

ERUA: AXMFPESFNFEERMAHRAR AL, FREFIAE, BSHEMNMSE EHEER. AXETERN>~RIIENETEE, BFH7T
BH. FEAADRAMEBPERNRATEE. TEHER, RREE,. #E, RRFMNERREEERNERAASINRE. BENEREHR
: ANARATFESNESEEMER THRTRANFME, e, MHESIFMERRIE. 1ceMOS A3 & i FI s ARSI R A 1 B o A9 15 B & B A9 £
MRAIRKAITR. IceMOS Technology $E48 718 A N7 M it B o Bt 5 A EAMRIEAFRAE, BB AFRIERIEERE =77 MR RMEMANF . BIEAE
BARBBEMNO >~ REREN~RTEY, B REERERRMILRAGER, ~aMETRSREEAZRGRETZL, BlbE S RIHEMRIEE
fAThee, UEEXEREADHITEIE, FREREHTRERIT.
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