EE miBhh
S ER
MEMS Super junction MOSFET
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BHE
1. SCHE
2. B

QIRAKEIEE

2.1.1E,EARREIR

2.1.2 MOSFET dv/dt 58
2. 28

2.2. 1R 515
23575454 (DC parameter)
2ANSHFE (AC parameter)
2.5 A% BB 7er 4 1 R — AR B 4
2.6Z2 21 F[X Safe Operating Area
2.7 A F I N,

3. AR5

3.1 A Ek

3.23% = S EIRI 43 B DCDC i gt i H TR B E
4.8 FH

4. 1N FRXERE

4.2E8 5%

4.2.1 RS

422 LLIC IR F e (REE)
423 FmEGeE (FBERE)

4247 IR (RED)

5.2h2 MOSFET R fEE =,

5ATFRME (UISER)

5.2EO0S #f& (BT BRI B R Mid L SOA)
5.3 ESD #([Z

6.0°] S MM 25 R

7. R HL

8. #TE 5/ 28--DFN 8X8
9. 8&ER

ARIETA = B IE S R
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1. BHE:
A R S AE (R

Ltd. T2 HEEY =i EE MEMS SIMOSFET 2 anHy B SRR 1%

28BS4
21 AMEE
ICE20N170 7~:f7 (Tj=25°C)
Maximum ratings

2R EE nases THY LARRTI MR (R 25 &

, at Tj=25°C, unless otherwise specified

Sk NS
- SIAE IR EG AR EIE S -

Parameter Symbol Condition Value Unit
, . T.=25°C 20

Continuous drain current Ib TZ=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 |Pb=10A 520 mJ

MOSFET dv/dt ruggedness dv/dt ¥D_S1:24§)0V’ I,=5A, 50.0 Vins

Avalanche current, repetitive | AR limited by Tjmax 10 A

Gat " V. Static +20
ate source voltage V
g GS  [aC (B1H2), +30

Power dissipation Pt T,=25°C 236 W

Operating and storage temperature Ti’ Tstq -55 to +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,,ERRREIR
EAS HFARREEE MOSFET XITRT TR (L) FENRNERMAENESE, HERTED
BNz
E=L*di/dt

ML, FEEENEUTESRR (L) HREF-TENEMREE, RETEXMNES]
BN E, XMMNEEIRA uis Wi GEAG8BRIAX) , BNidRHIZEATE
AZMEEE, NMEREENEE,

http://cn.icemostech.com

Icemos Technology

e i =y ~—
o vds J
71 son 9 | |L
¥ o g =% VDS
i k| s vep
f i vGs J_I_ oA Jo—
i - ov o
ANHRNBNBELSET, BARFTEM. EEHPNGTERASERE—T
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2.1.2 MOSFET dv/dt 538 /E

http://cn.icemostech.com

SIMOSFET Ry F A& npn WARE IS E AR 4 Prom. AEXHTRS, R dv/dt TR, BIR

zzun,ééEEﬁ%% C —*DEE,BEﬁ% R, EH%ZEE,/J%E
58, 3‘JF H—T AR,

Ae =

Source

Fig.3% 4 npn RIAE

LeCroy ; | i
1+ trr
A
|F " ] N S
N ——P=
..‘?.{....Ta...,..,'l'l;}.__,_ﬂn
Irm |

\f\ff_

Fig.5 Trr waveform at Reverse recovery

iyt Th/Ta B UEAECIKE 1640, 53k

AXMHRBTNMEENLEH, BABTEA.

REBEE~4EBE, FE npn TURBEE IR T
M FE MOSFET S #.

Drain

7
Gate o—{%
S

Source

J

N3

.

Fig. 455 3 EB B

3
S5

mos1 e IF

1

MOS2

=

Fig.6 FFREBER/~fH HERARIL MOS2, &
f& AR, HIERRIE MOSL, % MOS2
ﬁ/kﬂ: B, -LZEE,/JIL/JILli MOS2 8,57 7t
MOS2 B, MOS1 (A HREMNBESFHES
o MOS1 YRR ERE FFH B KRME
RERE, BR BREEOES R, 8
TR ANE 5 BT,

BEENPANERERSERE—T
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227055 1%

Parameter Symbol Conditions Values Unit

Min | Typ| Max

Thermal characteristics
Thermal resistance, junction-

Thermal resistance, junction- w
ambient 2 Rinua leaded - - 62
Soldering temperature, wave T. 1.6mm (0.063in.) from 260 o
soldering only allowed at leads | ' S°d case for 10 s ) )
TA Outside air temperature
RthJA Ptot =*I*Rmax*Tc=(TJ-Tc)/RthJC

T) Junction temperature :(150—25)/053
i 235.8491

TC Case temperature
Fig. 7% m B R AV E X AR AT E DI ZRFEEL PTOT, PTOT BJ4R#E RthIC 1+,

2.2.1/8E35M
(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 a
260°C | TP oo
3°C/sec
temp. rising
78 A O T I 6°C/sec
temp.drop
DOIG onsoumsms ot o i o R S
IR0 O R -
Pre heat :60~120 sec W
60-150sec
8min Max from T25°C to TP
25°C A » “

Time
Fig. 87 /iR & #h 2 7~ 31l
AXHRBNBEENSEH, BARTEM. ERHANERTERASERE—I
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235845 (DC characteristics) (Tj=25°C) § :Temperature dependent

i Val ]
Parameter Symbol Conditions alue unit

Min | Typ| Max

Electrical characteristics , at T=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,sON Vv
Gate threshold voltage §
Affect switching Vasth) |Vos=Ves, b=250uA 2.1 3 | 3.9
performance
VD3=600V, VG3=0V, ) 0.1 1
Zero gate voltage drain T,=25°C ' A
current § IDSS Vbs=600V, Vs=0V, = 1100l - H
7,=150°C
Gate source leakage - _ i i
current less Ves=+20V, Vps=0V 100 | nA
Drain-source VGS:100V’ Ib=10A, - 0.17(0.199
on-state resistance Rps 1=25C 0
§ Important parameter (on) Vies=10V, Ip=10A, 049| -
for on-state power loss T=150°C i ’
Gate resistance R f=1 MHZ, open drain - 3.8 - Q

Res || | Gate | | ‘ RdsON is total summary of

':'f] Below Resistance
Rns Rer| Ra LIRFET e Rcs: Source contact Resistance

RN+: Source N+ Resistance

RcH: Channel Resistance

[H RD RD: Drift Resistance(Main resistance)
RIFET: JFET Resistance

RA: Accumulation Resistance

RsuB: Substrate resistance

RcD: Drain Contact Resistance

Rcp

Fig. 9 ON EBERYZH A ER >

AXMHABRMEENARER, BABTEM. ERRBNMETEFASERE—T
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Technology
Gate Threshold Voltage
Transfer Characteristics vs. Junction Temperature
40 13
[ 0
35 o 12
I S 4y SN
30 I /’ > " N Ip = 250pA
< ST 10
g 2 7 g8
o £E 09 NG
5 20 ==
o 2z os
= T,=125°C — 07
() J =
o 10 " 55°C 3 h
£ 25°C ~| ‘ - S 0.6
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 V4¢-lps Characteristic Fig.11 Vas(th) Vs T,Junction temperature.
£33 A N=N N N
I VGS(th) VB =~ ImIRE R, BIR
& 3
ﬂ H[é /ﬂ%gﬁ% )
Drain-Source On State Resistance Drain-Source On-State Resistance
vs. Junction Temperature vs. Drain Current
3.0 0.40
3 / ~
§ 25 / g 035
0 8 1
" ~ 2 0.30 -
£ o 20 Vgs = 10V 8 :
g &N lp = 10A @ 0251
g Yy o ] Vgs = 10V )
s E 15 (14 1 Gs
(2 5 / ] 0.20
oZ 8
: 10 » 015 -
c c 1
g ]
2 — © 0101
14 0.5 'g 1
’zg 0.05
0-0 0.00 1

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

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

Fig.12 Roson) Vs T, Junction temperature. Fig.13 15 = Rpg(on)

AXMABRMEEARERH, BABTEM. ERRBMETEFASERE—T
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- Drain Current (A)

Io

V(grjpss - Drain-to-Source Voltage

(Normallzed)

lceMOS

Technology

Output Characteristics

V=10 thru 6V

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

10

Fig.14: Vs,
IR R EIR S % VGS (th) ML,
/ﬁ*&%/ﬁm/;lLEj]Eys;;%:.F/ﬁ*&EE}:TSO

Drain to Source Breakdown Voltage

1 vs. Junction Temperature

1.10
1.08
1.06
1.04
1.02
1.00
0.98
0.96
0.94
0.92
0.90

Ip = 2mA

/r
J/

50 -25 0 25 50 75 100 125 150

T, - Junction Temperature (°C)

Fig.16 V(ggr)pss Vs T,Junction temperature.
£ 25°C B}, V(BR)DSS 5 VDSS B3 —1kLt
KA1l BEEERENISMEX

AXMHRABMEENSEH, BABT

Idss[A]

1.OB-03 oo o R R *’

http://cn.icemostech.com

VDSS vs IDSS V(BR)DSS

8.0E-04

6.0E-04 b

GoB-04 |
i i i : ! Ipss

2.0E-04 b

0.0E+00 l‘ —

Rps(on) - On State Resistance (Q)

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

Fig.15: Vpes-lpss

% AR 8 & =0V AT,
BE, SRERTERE, AR ER
R AYE R B 4§55 B & (V(BR)DSS)

e IRIRANIRR = 8] e A

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

0.60 1

0.55 |
0.50 1

0.45

040 7 Ip= 10A

0.35 |

0.30 1

0.25 1
0.20 1

0.15

2 3 4 5 6 7 8 9 10

Vs - Gate-to-Source Voltage (V)

Fig.17 Vs Rpson

B TR 7T ID=10A BNFRERY VGS BB EF4E
N FJ RDS(ON) &,

B, ERENPBNEREFRASAERE—T
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2.47N75Y51ME  (AC characteristics) (Tj=25°C) § :temperature dependability

Parameter Symbol Condition Value Unit

Min | Typ | Max

Dynamic characteristics

Input capacitance Ciss Vps=25V - 2064 -
: Ves=0V, Ty, =100V - 87 -

Output capacitance Coss =1 MHz DS pF
Reverse transfer capacitance Crss Vbs=25V - 18 -
Transconductance gss Vbs>2*Ip*Rps, Ip=10A - 17 - S
Turn-on delay time ta(on) - 23.2 -

Rise time t Vbs=380V, Ves=10V, - 118 -
, Ib=10A, Rg=4Q ns
Turn-off delay time ta(off) (External) - 92.5 -
Fall time e - 3.9 -
Capacitance
Source
100000
ate
Cags [|Cgd
10000 .

L\IEJ Cds £
8 1000
8
.G COSS
8 100 — N
©
(&)
] L ——— = |

)

0 50 100 150 200
Vps - Drain-to-Source Voltage (V)
. + HEQ 7
Flg 18 CiSS’COSS'CrSSVS VDS F|g19 SIMOSFET ZI:IMQ E/J Eﬁﬁ“

Crss=Cgd  Coss=Cds+Cgd

-— = Drain

r — ) — —
Capacitance i I
Between Gate and Drain

Gate i gd:]

L L _ |
Capacitance = Eafa{itar‘ce
between Gate 2 etween
and Source I | _ Erair-‘ and

Source
I == & Source

Ciss=Cgd+Cgs

Fig20. T ES B R FEREBEL © Ciss,Coss,Crss
AXHENBNEEASEH, AALBTEHM., ERRPNMERFRSEERE—
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Fig21. Id 10A BY ICE20N170 BYFF X K.

e (13 Rpr 2821 |
() [ 16:22:47 |

GUWINSTEK

Vgs(5V/div)

s s k|

Vds(200V/div)

Id(10A/div)

(F] <ZH:

@ = 5v @) = 168U |[ 1@Ans (@ 244.@ns |[ g F 1.96V

@ = 2600

GWINSTEK [ﬁ| [ 13 Apr 2821 |

16:25:26 |

[Oo-v.28ns
O®16.8ns
A23.2ns

848V
348U
588U

M

@ <z )
J{__18ns @ 7.188ns )| @ £ 1.98V

GWINSTEK

al
O014.7ns
O @ 26 .6ns

O
A11.8ns

(e [ 13 Apr 2021 |
lﬂ‘ | 16:32:03 ]

ST
MdS‘]QQMde) @ <=
[ 188U J( 2.5ns @ 26.23ns [ g f 1.95V nc"

il

AXMARMBEENREN, BABTEHM. ERRHEN

@ = v @&

http://cn.icemostech.com

Td tr Td Tf Condition

(on) (ns) (off) (ns)

(ns) (ns)
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)

FERAER A 20A 5 10A B, WS 1d BREERABER.
BA 20A B 10ATF X . BAMMEK AN 380kHz, HZSEL A 50%
o (EXMERTRERAREER)

GWINSTEK R

£} = 10U ][ 25ns (@ 497.8ns ||

Cursor

13 Apr 20821 |
16:20:48 |

GUWINSTEK
~
T ) 46Bns
O 464ns

£3.88ns £~328Y

Tf=3.88ns

|

RERASERE—I
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Is - Source Current (A)
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Technology

2.5 A% BB TR M AR AR E A
(T=25°C) § :temperature dependent

Parameter Symbol Conditions Value Unit

Min | Typ | Max

Gate charge characteristics

Gate to source charge Qqs - 8 -

Gate to drain charge Q ) 19 )

Affect to switching characteristic od nC
Gate charge total _ _

Affect to drive loss by Gate Qq VDS_‘:/SO\_/% (/)E(;ZOA’ - 59 -

voltage Gs™

Gate plateau voltage Vplateau - 4.2 - V
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=Ir - 0.9 1.2 \Y
flow in body diode.
Reverse recovery time g

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

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

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

recovery current

Peak reverse recovery current |/, - 431 - A

Source-Drain Diode Forward Voltage

100

Source

2,

// / Body Diode

D
T,=125C //TJ=25°C
10 4

ate

/ a1
J
/ {
[ S
[ ] o
1 [ | B
0.0 0.2 04 0.6 0.8 1.0 1.2

Vgp - Source-to-Drain Voltage (V)

Fig.22 V¢ vs | as IF of Body Diode

AXHRABTNMBELHEH, BABTEM. EERANRRERASERE—RT
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Vo = 480V Gate Charge
Ib=20A 10 — :

9 . Mirror term / Fig.23 Gate Charge
% ol T ™ / Qgs=Qg-Qgd
8 ;| Qgsl  Qed | / Qg2 Qgs=Qgs1+Qgs2
S e 7
: s Iy L R I EE A, MHREE L
2 Nl e MOSFET $xi8 ., 7R, MHRAER .
§ Vth / | Wik FimEk z B~ A B . Wk EB A
§ < i/ > Qg EEW*&IL’\EE,/)IL x Bf[E)fE . Qg #AlK,

2
g /e FRIRBIRFERL /)N
> " ; FOM: Figure Of Merit 2Ih% MOSFET M4

0 i : T T i T T T Ab?b*—

0! 10 20 30 40 50 60 HETRMRo o
Qg - Total Gate Charge (nc) FOM=RDS (on) xQg (Q.nC)FOM i/ )\ iF
Vbs “_\ | o
1 i Ip
Von \
» t

2.6 R21R1E[X safe Operating Area (SOA)

Maximum Rated Forward Biased Safe
Operating Area

100 : —
RDS(DH) lelted — Al
Id max Ves=10V & ININGEN T
— 10l \_\ 1] , \\ iu.“ | {10}}18{
< E Ta=25°C, = N e
= C Single / 100us
5 - ’ NN
g 1 P N\ ms. i
(&) — N =
< 10ms o
© 11 H HH
S 71| = = = Limit by Roson) DC
U0 = — .- .
-2 — Limit by Package
Ez —Limit by Thermal
001 L T PO [
0.1 1 10 100 1000
Vps - Drain-to-Source Voltage (V) VDSS MAX

Fig. 242 212 {FX 13}
7 SN TE Idmax,RDS(ON) ST R{EA.
A BVDSS

AXMHRBNMEENLEH, BABTE

M. ERGAMREITEH

i?(%:.':?\ﬂ?lg=zsoc 'IR HH SOA /E.BL%QI\JLIM
ETcFHEMmgE/)N. 2B Bof=10psec,
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
=9600 x 0.6
= 5580W
Eitk, #|ZTlsER 10 HFD
SOA H TR,

(Te=75 BRIKE) HH

SHERIE—T

Applications Guide Rev.8
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2,785 75 3 0ia

Transient Thermal Response,
Junction-to-Case

1.00 ‘

[T
| |
0.50 ‘
e [
'§ et
— -
5 0.20 = "'
£ | | -
= =
o L !
E« 01‘0 ‘ m /’
P 0.10 ‘ =
8 005 ~
E | Em—
7} e /
.a 002 -—'ll ’
Q Notes
« ~ ! T
© o Pom
£ el .
ty f—
E y 4 . 1. Duty Cycle, D = Y
o Single Pulse
)
c
8
|_
T 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 HRZSFABE r (t)-pulse width time
t1=Pulse Width=PW

t2=Total Time
Duty= t1/t2
BitE BEFE ATch, 155EE 24, T r(t) BB, ATch=P*r(t)

% 1 B}ohBaE t1 PW=10ms, D=0.2 (5%Ftk=2052%Lk=20)
BEHS /DY INFE=60W A?

MEHTTINEY, D=0.2 Bff 10ms;27E r(t)=0.6 . Rthjc=0.69 $F K E/FAY
ATch=P*r(t)=60x0.6x0.69=24.84°C

Bl 2 %4t Tc=85°C, IHF=40W, RKHAFE)=10ms, ki
TiHRERZ DY
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 &4 Tc=85°C, HE=2kHz, H=LE=20%.
Peak Power=50W, Tj E’],EJEE‘E_%//I\?
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

AXMABRMEENRER, BABTEHM. ERRANETERSERE—I
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3. Mm%k
3.1 MY
BVDSS ID RDSON Qg FOM IAR Package “pbiree
Min. Max. Max. Typ. (Q- (A) TO=T0220*
V) (A) Q) (nC) nC) FP=Full Pak*
GEN Product Avalanche VI\Z’)Z-'II-'(())ZZ:Z
L=DFN88 ,LK=DFN56
B=T0263
T=TOLL
Current C=Wafer*
ICE47N60 600 47 0.068 189 12.85 20 w,c
ICE60N130 600 25 0.15 84 12.60 11.5 TO,FP,W,C,B
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
ICE19N60 600 19 0.22 59 12.98 9.5 L8x8
1 ICE15N73 730 15 0.35 75 26.25 7.5 TO,FP,W ,T
ICES15N60 600 15 0.24 52 12.48 9.5 TO,FP,L8x8,B,T
ICE13N60 600 13 0.27 48 12.96 9 TO,FP,L8x8,B,T
ICE11N70 700 11 0.25 84 21.00 5 TO,FPW,B,C,T
ICE10N60 600 10 0.33 43 14.19 5 TO,FP,W,B,L8x8,T
ICES10N60 600 10 0.36 40 14.40 7 D
ICE8N60 600 8 0.52 32 (1664 6 [ontEEE
ICE32S60 600 32 0.078 47 3.67 10 TO,FP,W,C,T
ICE25S65 650 25 0.133 34 4,52 8 TO,FPW,C,B, T
5 ICE24S65 650 24 0.141 34 4.79 8 L8x8
ICE15S60 600 15 0.175 30 5.25 5 TO,FPW,C,B,T
ICE14S65 650 14 0.195 24 4.68 5 TO,FP,W,CB,T
ICE8S65 650 7.8 0.4 11.5 4.60 2.7 TO,FP,W,B,C,D,LK56,T
3.28% 7 K B R 4 B9 DCDC ¥k sdtm i ThESEE
Output Power Range of DCDC Converter by Tvpe
K | | e ]
: *} ICE11TTSE0, ICES4TES is underdeve!opmen y
Pty |— s s -I
Forward I —I ICE20MN1 70, ICEGON1T 3(}
Fly back -I . ICE15560, ICEEE:)N‘t?O |

Output power [W]

BHIERAR, BIEFOUEAR, SHINRTEET 1700w, FILIFRENREH
FERENTm. BN, T 100w RkFzt, FAHRMERAEIR A 20A 79 ICE20N170 _SZFj(
BE37 4 15A #Y ICEL5S60,

AXMABRMEENRER, BABTEM. ERRBMETEASERE—
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4.8
4.1 FAFERE

http://cn.icemostech.com

B o4 N7 Al P E A R ER B

Output Circuit
Power (W) » L L
# | Application pAeEe DC-DC DC-AC | ICEMOS
_ LLC . PART #
Min | Max | Half Wave | Full Wavel| Full Wave2| Flyback Forward A Full Bridge | Inverter
Half Bridge
al SMPS Power ; 500 * * ICE25565
Factor Correction ICE6GON130
a2 |UCHalf Bridge | 1000 * ICE47NGO
ICE32560
Low Power SMPS ICE15560
b |Quasi- Resonant 100 * ICE20N60
Flyback ICE22N60W
- High Power.SMPS 500 1500 * ICE47N60
LLC Half- Bridge ICE32560
d ATX P.ower 200 1600 * * * * * * ICE47N60
Supplies ICE32560
e1 |Lep Tv (140 1nch) | 5K * * TAHAAD
ICE47N60
e2 |LeD Lighting 20 | so0 * * * * * ezt
ICEGON130
Data Center
500k-1k ICE117T60
* *
f ¢CI/DC (S\evers & node e ——
g |Fast Chargers 3k 400k * * IdlibATE
ICE47N60
ch pC ICE15S60
h argers 36 90 * * * ICELON60
Adapters
ICEL9N60OL
i v Pf)we.r 2 410 * * * * ICE25565
Application ICE6GON130
ICE117T60
j |ups 500 10k * * * *
ICEA7N60
ICE117T60
k |Solar Inverters 300 6k * * * *
ICEA7N60
ICE25565
I |HID Street Lights 22 500 * * *
ICEGON130
m |Gaming Consoles 100 200 * * * [N
ICE19N60L
n |LED Signage 10 250 * * * JCECONLS0)
ICE20N170
° E-Bll.(?s/E- 600 40k * * * ICE117T60
Mobility ICEA7N60
ICELON6OFP
p |Printers 10 1500 * * * * * * * ICE20N60FP
ICE47N60
White Goods ICEGON130
1 200 300 * * * *
9 |Fridge ICE20N170
ICE117T60
q2 |Washing Machine 800 1500 * * * *
ICE47N60
r1 |Audio Amp 200 xn | 5kxn * * * Sy
ICEA7N60
r2 |Projector 300 2k * * * * A
ICE8S65FP
sl |Car audio 10 xn |100xn * * [z
ICE32S60
s2 |Navigation 10 20 * JHEE
ICEI19N60L
u |3 printer 180 | 1500 * * * * * * * LS5
ICEA7N60
v Smart Phone 20 20 * * * ICE15S60
Adaptors ICE20N170
w Industrial Power 320 1300 * * * ICE117T60
Supply ICEA7N60
x |Tablet/Laptop 200 | 1500 * * * JdEleRty
ICE20N170
Y |Micro Inverters 200 1500 * * * [dlibATE
ICE47N60

AXMARMBEENRER, BABTEM. ERRHEN

REPEERE—I
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4.2 EBER
42185 EHE (RBER)

Example of Server Management

ICE32S60, ICE47N60, ICE117T60 x 4

Fa'a 3 o WP Y|
1

it
. {EF L+ I I
1 ﬂ?}

it be/ne Error amplifier =
Control Control

{59 4 14 ICE47N60 B% ICE32560

4.2.2 LLC 1B ¥t es (FRER)

LLC Resonant Half Bridge Converter

_| ICEGON130, ICE25565
X2

[y H_L

| 3

J] jesauo) azen

O
(OHavor O

{58 2 4 ICE6ON130 =% ICE25565

AXMABRMEEARERH, BABTEM. ERRBMETEFASERE—T
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4.2.3 Fa¥E#HzE (BER)

Forward converter
H .
A

= 17

I l —l ICE20N170, ICE6ON130

,

(O— av

{58 1 £ ICE20N170 =X ICE6ON130
RGP ASERNIIR, SkENZRsELE, SEIIIMNZREFNIEARZLE, B4
KRR, B EBRMFRER M A E LR E .

424 REAEHE (BER)

Flyback converter

1
! T

O avol O

_I_L —| ICE15S60, ICE20N170

57 2 {4 ICE15560 F1 ICE20N170

HTSUR B ELLHARRSRA, FtBERANEER. Al B EHIENFRE M E
HELRE .
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5. 12 MOSFET Ry &&= .
EEHUT 3 MERIHEL:

5.1 FRARAN (VIS K30) FERMTRS, =RfPRHGBIT EAS AR HE 11 Y [E/H 7 S B FATRR,
Blan7e L A RS T . VG(th) HAMIRIRS FIRERFRRBRBGENESE. i, FRS
TRYAERE Tj 77 150°C AT .

5.2 EOS #if&E (MBI SOA BB B EHERMNBELN ) SRRV NEHELET
TESEEIRY, MEBERA. BRIASANT, SEHRERTR. AXMMERXT, SARES

HIEBER, ERoERL. = 5Ilmt (MR-mR-ER) TTRE=iEss. RN~
2 BIL 3R B IEC61000-4-5 SRIBA A 7xAY 2 25 1000V BB FSRIBRI AN, 4R E MR
RN SE BB IR .

5.3ESD & (FREETNER) ARYE MIL-STD-1686 A, FAI1HY SIMOSFET #REENEEEE N KT
. N{E#5E Class3 (4000-15999V) #1288 EIS Class M5 > +-800V

FENERSES RESMMR AL ERIRE MR, URIRRALRER < B B RS
B, FEALIEFFEINERT, RRE IMQ KB E B B IETE.

— VDD
VDSS vs IDSS

| LOB-03 Tq==r=--r--r g l
T Wiring Thick may reduce Inductance so G ] i i ' i | ' T '
Keep lower dvdt spike. e I 8.0E-04 -+ IL___ D-S Short I

——e Y eurensr | gooe i
Rg g N

LargerRg can Or Zener diods 4.0E-04 -~ ---i—-"! --3- -i----i----i--- 30dd
save difdt change % gns | | | | | | <4—
‘|E} Apply CR Snubber 2.08-04 1 ";F_ Idss Leakage ) ""3

BetweenD-3 !
Sp—— 0.0E+00Q == Pl ———|
—_— 0 100 200 300 400 500 600 700 800
— VDSS Drain-Source Voltage [V]
Fig.26 B IE (R — iRk & W& Fig.27 By 1k ESD #& Fig.28 B i FE L
HYFEIE [EHIETE 51

AXMABRMEEARERH, BABTEM. ERRBMETEFASERE—T
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6. MM IKER
Items | Test Description(Abbr.) Test method. Stress Condition Result
1000 cycles,
1 Temperature Cycle(TCT) JESD22-A104 A Tj -55t0 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) JESD?22-A110D hours PASS
9 Resistance to Solder Heat JESD?22- 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=F M5 mAIEL
WW=T1EE

* AEFHE D

XXXXXX =422 1D

ICEXX X XX =ICEMOS = &4 #x
X=N:GEN1,S: GEN2, T:GEN3

AXMABRMEENARER, BABTEM. ERRBMETEFASERE—T
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8.¥1F14% /48 - DFN 8X8

Drain
Pin 5

1= Gate n
Gate 2 = Sense Source
Pin 1 3 -4 =Power Source Bottom view
5 = Drain

Sense Power
Source Source
Pin2 Pin3-4

4 3 2 1
DFN 8x8 Leadless Package DFN8x8

LR 3

KSEEBE

8 (R AAR 8. 75y
SIEESRRES

= dv/dt 88 /3

HHaE (13 THE)
F45 4% 3,000 14
IRMREY, MSL-1

Applications:
4 Servers 4+ Adapters 4 HID Lighting
4+ UPS 4 Renewable Energy

%

BN AR L%
ﬁFﬁ?mEEEMKiF‘
R LH%E

—
3 weal
l214 vl
-~ i
i G|
4 + 1 1
S T Pinl position
ma i :
. | i ik
e ]
N b 0000000 o
| 1
| — = ]aza]E]
i s ‘
-s
i SYMBOL MIN MAX NOTES
£ AR 03 1.0 DIMENSIONING & TOLERANCEING CONFIRM TO ASME Y14 5M-1904
| EXPOSED PAD Al 0.00 0.03
| 20 ALT DIMENSIONS ARE TN MITTTIMETERS, ANGTES ARF TN
P 030 peintnd
/ I 0.5 110
\ e . si6 3.0 DIMENSION b APPTIES TOMETATTIZED TERMINAT. AND 1S
- | b = MEASURED BETWEEN (0.9 AND L1 FROM TERMINAL TIP.
2 7m0 510
| + 5 3o | +0 DIMENSIONS DO NOT INCLUDE BURRS OR MOLD FLASIL
i ol o 28
. 5 50 COPLANARITY APPLIES TO THE FXPOSED HEAT SLUG AS WELL AS
_ 3 k2 Az a4 IHE TERMINAIL
o 2,00 BSC
6.0 RADIUS ON TERMINAL IS OPTIONAL,
' = ] e L a0 .60
i
R HALOGEN
- L _ ee o3
EE & = m = o FREE
&y —=——— _ s~
VIEW M-M 5. s

KRR ﬁ%‘iﬁz%% AR %ﬂo ERRPANERERASERE—I
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TO220 @ TO220FP @ TO247 @

Lead Free F u I I Pa k Lead Free Lead Free

IPAK (D) 12PAK - (RD) D2PAK DPAK
T0251 Lead Free T0262 Lead Free T0263'2L T0252
(MSL3) (MSL3)
DFN8x8 TOLL
(MSL3) (MSL3)
Leadless Package Shipping Information Leaded Package Shipping Information
Package Type Packing MOQ Package Type Packing MOQ
DFN 5x6 Tape & Reel 3,000 pcs TO-220 Tubes 50pcs
DFN 8x8 Tape & Reel 3,000 pcs TO-220 Fullpak Tubes 50pcs
TOLL 8 Tape & Reel 2,000 cps TO-247 Tubes 30pcs
TO-263 (D2pak) | Tape & Reel 800pcs
Package:

L] RoHS Directive (EU)2015/863

[ Lead Free( Pb free ) product.(except some of surface mount)
L] Halogen Free

L] Eco-Friendly Mold Compound
AW "R " SRR R ERANSMER IR B B ANE AR
AXHRNBFNMBEXNREH, WALHTEM. ERRPNERERSERE—T

HALOGEN
FREE y"
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~ R 1E S) MOSFET Bt HYE B 5T

1IRERE MEN/ER . 260°CEREI0FD2R KEERIERE: 380°C

2 ARFERAEN: BxRTmS5F RE3F

TO220. TO220FP F1T0247 §972 EBUXZELR 4 MSL1, DPAK. D2PAK
. DFN8x8 #1 DFN5x6 5 MSL3,

AFEBRERMEYR. S|P, IENEEMHELESN, BAFmhE
RS TR, FrPUsERAXEFMF THFI.

5. ABylEFEE (ESD) ERRIHUER, BR~ mFENFHBE K H.
#iFkEN, BRER. &&. TEaFE,

6 . FAHY= ST RoHS 71 REACH #r/E.  FAAE RISk B R
XA ;R

Contact:
lceMOS Sales: sales@icemostech.com

ERWA: AXMFPEFNEEUEAXMARGHALE. FXRFNE, BSERNNELNEER. AXHTERN~RIMEMELE, BAHBT
BH. FEAXIEARIEBHRANRATEE. THEHER, BREE. AR, REFANERAFEEEREREAQINRE. BETNRIEH
: ANARATESNESEEAEA TSR AN EMA. ek, HEIIFHARIE. IceMOS X E 5 A s M4 R ik B o #9152 foiE A9 (£
MREBRELRI. IceMOS Technology 148 R 1B AR AU BT AT 5 A EMMRIEAT(E, BB RIERIBEME =77 AR~ RAMEMNF . BIIEE
ZHRBRNO~RREN~RTEYE, B-REERERRNRLEREER, ~RUERTRSBREEAFGRETA, BESRIFHETBIEE
fIThRe, WEAEKERRAPH#HTRIE, BRAEREHTRERIT.
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