EE
1. SBHE P3

2. BEF%
2.1 KENEEP3

2.1.1 E,TAABEIR P3

2.1.2 MOSFET dv/dt 52 P4
2. 27V 1% P

2.2. 1535/ PS
235545 (DC parameter) P6
24075 (AC parameter) P9
2. SRR BB er i M RN AR E R P11
2.6Z2 21 {F[X Safe Operating Area P12
2.7 SN P13

3. mRk5p14

3.1/ Myl

3.21% = fh R BRI Ay DCDC #e e ad 4 TR SE
4.8 FH

41N FRFERE P15

4.2E8 5%

4.2.1 PR #R2EP16
4.2.2 LLC IR FAFELEE (REE) Ple
4231 F i (BEE) P17
424 R (FREE) P17
A3TNREN A HKAHRS

B AL BR & K P FNAE FF < 4 (5 P18

-

4.4 O] A REIR - RFHSER A AFRREE TR HAPL

ASHEFREFTHEMITEP21
4.6 FUEHIO IR EIEM R P22

5.213 MOSFET FUS fERE =, P23
5.1FBRfE (UIsSEL)

5.2 EOS #[& (BT I HE s E R E SOA)

5.3 ESD #fZ

6.0] S MK 45 R P24

7. 581 HMNP24
8.FTE45 41 48--DFN 8X8 P25
9.2l F(E R P2

SEIRBAN = Y iE RN P27



1.5eE:
AN AU IRREE X SEEBRE MOSFET = RIER, BB EINAN ABEEE.
AN A AEESSEREER ™R BRI ITH TR,

2.EBER%
21 KEEE
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 Ip 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=24580%V’ lo=5A, 50.0 Vins

=
Avalanche current, repetitive | AR limited by Tjmax 10 A
G X V. Static +20
ate source voltage \

g 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 HEARREEE MOSFET XMTIT B THE (L) FENRNERMAENESE, HERTED
INzike

E=L*di/dt

NS, FEEENEUTERR (L) FRE—ENBRES, AETEXBTRES
BN &, XK us il GEAEBRFAX) , B MHRMREATHE
AZHEEE, NMEREEHNSELE,

L
A g
time (usec) lLJ VDS
Fig. 1 output wave example of UIS test. . - oo
VGS oA to—
ol e nes

AXHRABTNBELHEH, BARTEM. ERRANMERTFRSAERE—R



2.1.2 MOSFET dv/dt 58 /E

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

Source

Fig.3% 4 npn RAE

Lecr ut;'

lrm |

Fig.5 Trr waveform at Reverse recovery

A EL Th/Ta B AEDEC IR E 184, 55K

AKX ABMEEARER, BAABITEH,

D
- DN — Gate o——l% NPN
S

Drain

Source

Fig. 455 W EB B

vos1 B3I

Fig.6 FF X BRI HE ML MOS2, 24
& XFB, FRINERARIE MOS1, ¥ MOS2
E/Aﬂ:):ﬁ__l—, 12%/}%/}2[{]1 MOSZEE,/HL}?PEH
MOS2 Y, MOS1 MR EMNBESTHS
o MOS1 AR EBE EF, BRI KRME
WERE, BR BREEOES Fix. B
/JlL/&ﬁ/ﬁﬂ &l 5 Fross

ERGRANRREHEERE—RI



2. 27045 M

. Values ,
Parameter Symbol Conditions Unit
Min | Typ | Max

Thermal characteristics
Thermal resistance, junction-
Case a RthJC = = 053 OC/
Thermal resistance, junction- w
ambient 2 Rinoa 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 AN T B N RFERL PTOT, PTOT IJ4R#E RthICITE .

2.2.1/ 88455
(52 JSTD020/)STD-020 H9 TSR 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

FRSAERE—IT



2.35075HF 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 Vas(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 AR

| ‘ 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, BARBTEM. ERFRANMERTFRSAERE—RI



Ip - Drain Current (A)

Rps(on) - ON State Resistance

Fig

Transfer Characteristics

/
/

| T

N
o

w
()}

w
o

N
o

N
o

-
()]

T,=125°C

25°C \\/

/1

0o 1 2 3 4 5 6 7 8 9
Vs - Gate-to-Source (V)

-
o
|

o

o

10

Fig 10 V¢-lps Characteristic
1T VGS(th) NEEER A RIRER. B

o] g8 AR E T .

Drain-Source On State Resistance

50 vs. Junction Temperature

25

2.0

oy
> <

1.5

(Normalized)

1.0

——

0.5

0.0

50 25 O 25 50 75 100 125 150

T, - Junction Temperature (°C)

.12 Rosion) Vs T, Junction temperature.

Vgs(th) - Gate Threshold Voltage

Rps(on) - On State Resistance (Q)

Gate Threshold Voltage
vs. Junction Temperature
13

1.2

1.1

T~ I = 250pA

1.0

0.9

(Normalized)

0.8

0.7

0.6

0.5

0.4

50 25 O 25 50 75 100 125 150

T, - Junction Temperature (°C)

Fig.11 Vas(th) Vs T,Junction temperature.

Drain-Source On-State Resistance
vs. Drain Current

0.40 -

0.35 1

0.30 1

0.25 1

0.20 1

0.15 1

0.10

0.05 1

0.00:
0 2 4 6 8 10 12

Io- Drain Current (A)

14 16 18 20

F|g13 ID - RDS(ON)

AXHRABTNBELHEH, BARBTEM. ERRPANMERTFRSAERE—RI



- Drain Current (A)

I

Verjpss - Drain-to-Source Voltage

(Normallzed)

Output Characteristics

Vgs=10 thru 8V

8 V4 V=5V

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

Fig.14: Vel
IR B 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 (gg)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 S o o A %’

VDSS vs IDSS V(BR)DSS

L R S

6.0E-04

ffffffffffffffffffffffffffffffffffffffffffffffffffff

7777777

e e e e

2.0E-04 +------ AR SRRt SNV AP R [ P

0.0E+00 : : 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 [B]5EH0
Bk, ERAEARAFHERS, WRAZFESR
MEVERERI AT ZFHBIE (V(BR)DSS)

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

0.60 1

055 1
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 EF4E
~NZFYJ RDS(ON) 1&,

AXHRABTNBELHEH, BARTEM. ERFEANMERTFRSAERE—RI



2.47075%5 1% (AC characteristics) (Tj=25°C) § :temperature dependability

i Value )

Parameter Symbol Condition 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 b Vbs=380V, Ves=10V, - | 18] -

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

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

] e (R
O 4o

1 ﬁ

0 50

100

150

Vps - Drain-to-Source Voltage (V)

Fig. 18 C.,C

1SS

C

0SS’ ~rss

Vs Vi

200

Figl9.

Fig20. T ES B R EFEREBEE © Ciss,Coss,Crss
AXHENBNEEASEH, BLRTEM. EBRRPNERFRSEERE—R
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Fig21. Id 10A BY ICE20N170 BT X K.

Apr 20821 |

GWINSTEK - ) [ ™
] | Td tr Td Tf Condition
(on) (ns) (off) (ns)
) . (ns) (ns)
FAN— 23.0 115 822 5.5|VDS=380V VGS=10V ID=20A Rg=4ohm (external)

Vgs(5V/div
g ( / ) / 23.2 11.8 92.5 3.9|VDS=380V VGS=10V ID=10A Rg=4ohm (external)
II:"M‘“"MWNV‘WMMU\IWI
| e FERAERA 20AF 10A K, MEM Id BFRREREER.

, K 20A S 10AFFXTTHE. BRASMZE A 380kHz, HZSEELH 50%
Vds(200V/div) o (EXMERTRERAREER)

GWINSTEK y T I R aets GWINSTEK (M) [ e

N

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

td(on):23.2ns§

ldns (@ 7.186ns || . [ ) = 18U J[  25ns (@ 487.Bns ||

= I - - ' ) [P ]
: _

00 14.7ns

O 7 26.6ns

£11.8ns

~
T ) 468ns

O 464ns .
A3.8Bns  A3200

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

D H Cursor

AXHRABTNBELHEH, BARTEA. ERRANMERTFRSAERE—RI



11

Is - Source Current (A)

(Tj-25 C) ﬂ :temperature dependent

fp: Value .
Parameter Symbol Conditions 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 _ ) )
This is Body diode Forward 's Ves=0V 20 A
current as Max.
Diode forward voltage §
Voltage when forward current | Vsp Ves=0V, Is=IF - 0.9 1.2 \Y
flow in body diode.
Reverse recovery time §
Time to disappear reverse tr - 358 - ns
recovery current.
Reverse recovery charge VrRr=480V, Is=I,
Charge to disappear reverse Qrr dirldi=100 A/uS - 6.8 - puC
recovery current
Peak reverse recovery current | /n - 431 - A
Source-Drain Diode Forward Voltage
100
Source
// Body Diode
/[ (et ]
/
D
P P
10 T,=125C / T,=25C
Y A y 4
7~/ ool
/
/ { 2 N
/ [
[ ] B —
1 [ ] K
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
AXHERNBTWNEELNSEH, BARTEM. ERRAMNEREREERE—R




12

Gate Charge

Vps = 480V
Ip = 20A 10 :
9 . Mirror term / Fig.23 Gate Charge
2 s | > / Qgs=Qg-Qgd
g ;| Qgsl Qed | /g2 Qgs=Qgs1+Qgs2
S <6—~><—>4+>
: il & yd S ek INIEE BIRA, HREE F
$ N / MOSFET #5i8, 7EGef&RiiEl, MRFIER.
§ Vth / WiRFARIRZ B S =B R . MWikEEE
g < ) » | Qg HAMR/EER x [EEH . Qg @K,
p / Qg IR BN HRFE )\
> Y FOM: Figure Of Merit 2I/1% MOSFET #314
0 — ‘ ‘ BEFE TR
0! 10 20! 30 40 50 60 . .
u ' Qg - Total Gate Charge (nc) FOM=RDS (on) xQg (Q.nC)FOM i/ |\ §F
V/Ds 4 o
\ ID
Von ¢

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

Maximum Rated Forward Biased Safe

Operating Area

ZERTIRE=25°C, iR SOASCEEEIN TR
ETcBFH S M\, 2F115AE: Fof=10usec,
Tc=75degC M{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

Ak, #ZREE

10 ) (Te=75 &

) B

100 e
F Rps(on) Limited — N
Id max Ves=10V KON il
Pl ::\ N ) 10us
T "V ET=2sc, O i
= F Single > 100us H
g - " f —
£ ] » Ams ||
I3) = 3
c i 1oms
© Xl ]
t$ 71| = = - Limit by Ry DC
-0 01 = = " Limit by Package
1 — Limit by Thermal
oo LTI T T T 1] |
0.1 1 10 100 1000
Vps - Drain-to-Source Voltage (V) VDSS MAX

Fig. 24 R 1R {EX 13}
TN TE Idmax,RDS(ON) SEER{EA.
&40 BVDSS

AXHRABMBELHEH, BARBTEM. EEUHEM

SOA R,

RERASERE—R
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2,785 75 FA el L

Transient Thermal Response,
Junction-to-Case

1.00 L T T

= 0'5\0 | —— | ‘
§ B
'Té 0.2‘0 N — s
g 0.10 .--/:/"
° 0.10
e 0.05 7
& 1
.§ 0.02 ____,.74 4 /
x ml P
g /””
g 0.01
= /
_5 Single Pulse
2
©
=
£ 0.00
1.0E-06 1.0E-05 1.0E-04 1.0E-03 1.0E-02 1.0E-01
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 (5Z8tk=20/528t=20)
BETHE %0 Y INFE=60W i?

1.0E+00

MEFTMNES, D=0.2 BfAY 10msZ7E r(t)=0.6 . Rthjc=0.69 1% K E/FL AT

ATch=P*r(t)=60x0.6x0.69=24.84°C

5 2 1% Tc=85°C, IE=40W, Bfomffia]=10ms, Efid
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 L7
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

AXHRABTMBELHEH, BARTEA. ERRPNMERTEFRSAERE

— I
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3. Fm*Ry

3.1/ Myl
BVDSS 1D RDSON Qg FOM IAR
Product Min. Max. Max. Typ. Q- Package | package
) ) @ (nC) | nC) (A) | To=To220
GEN FP=Full Pak
W=T0247
Avalanche D=T0252
L=DFN8x8
B=T0263 DFN
Current C=Wafer
ICE47N60 600 a7 0.068 | 189 |12.85| 20 w,C
ICE60N130 600 25 0.15 84 |12.60 | 11.5 [torPwc
ICE22N60 600 22 0.16 84 |13.44| 11 B.W
ICE20N170 600 20 0.199 59 [11.74| 10 (%™
a0 ICE20N60 600 20 0.19 59 [11.21| 10 | X7
ICE19N60L 600 19 0.22 59 |12.98| 9.5 8x8
ICE15N60 600 15 0.25 59 |14.75| 7.5 |toFPw | 8x8
ICE11N70 700 11 0.25 84 |21.00| 7.5 (T:O’FP""”B’
ICE10N60 600 10 0.33 43 |14.19| 5 [toFPw | 8x8
ICE32S60 600 32 0.078 47 | 3.67 | 10 |rorrwc
ICE25S65 650 25 0.133 34 | 452 8 Ifgg’
ICE24S65L 650 24 0.141 34 | 4.79 8 8x8
2 ICE15S60 600 15 0.175 30 | 5.25 5 Ifgg’ 8x8
ICE14S65 650 14 0.195 24 | 4.68 5 Ifgg’ 8x8
ICE8S65 650 7.8 0.4 11.5| 4.60 2.7 |TOFPW,B,.C|5x6

There are many other product datasheet listed in our website.

3.24%/= MK BRI 7Y DCDC ¥ ifag it Th RS

Output Power Range of DCDC Converter bv Type

Full bridge ; | ; : ]I. ICE32560, ICE47NGO, ‘)ICE11TT60

LLC resonant i
||— EETIE e -||
||—|| L |

Fly back FII | ICE155860, iCE20N1?0 ; '
i [ i i 1}

400 500 600 J00 B0OO S00 1000 1100 1200 1300 1400 1500 1600 1700

Output power [W] ) ICE117T60 is T.B.D.

BHINEARRE, HEEFLIUERR. SRR IAEET 1700w, FHILBERENRSCEIL
FEaENm. B, T 100w R, FAIRMHERAER A 20A 7Y ICE20N170 &R K
B3 4 15A AY ICE15S60,

AXHRABTNBELHEH, BARTEM. ERFRANMERTFRSAERE—R
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4.7 FR
4.1 FFERE

*: B RGN R A B AR B9 ER BR

Output Circuit
Power (W) L X 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 * 2L
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 F:ower 200 1600 * * * * * * ICE47N60
Supplies ICE32560
ICE117T60
el |LED TV (140 Inch) 5k * *
ICE4A7N60
e2 |LED Lighting 20 500 * * * * * MEZ R
ICEGON130
f 233?2‘” g [PO0k2K * o~ ICE117T60
i ( \evers node ICE47N60
g |Fast Chargers 3k 400k * * =715
ICE47N60
@ e ICE15S60
h [shareers 36 90 * * * ICELON60
Adapters
ICEI9N60L
i TV Pf)wt?r 2 410 * * * * ICE25565
Application ICEGON130
ICE117T60
j Jups 500 10k * * * *
ICE4A7N60
k |Solar Inverters 300 6k * * * * e
ICEA7N60
ICE25S65
I |HID Street Lights 22 500 * * *
ICEGON130
m |Gaming Consoles 100 200 * * * MEZAEN
ICEI19N60L
n |LED Signage 10 250 * * * IEZATLIELE
ICE20N170
o E-BIIf(?S/E- 600 a0k * * * ICE117T60
Mobility ICE47N60
ICELON60OFP
p |Printers 10 1500 * * * * * * * ICE20N60FP
ICE4A7N60
a1 W.hlte Goods 200 300 * * * * ICEGON130
Fridge ICE20N170
ICE117T60
q2 |Washing Machine 800 1500 * * * *
ICE4A7N60
rl |Audio Amp 200xn | 5kxn * * * e
ICE47N60
r2 |Projector 300 2k * * * * IEZRANIEL
ICE8S65FP
sl |Car audio 10 xn |100xn * * CERINED
ICE32S60
ICE15S60
s2 |Navigation 10 20 *
ICE19N60L
u |3D printer 180 1500 * * * * * * * e
ICE47N60
v Smart Phone 20 20 * * * ICE15S60
Adaptors ICE20N170
w Industrial Power 320 1300 * * * ICE117T60
Supply ICE47N60
X |Tablet/Laptop 200 1500 * * * IElElSEte
ICE20N170
ICE117T60
Y [Micro Inverters 200 1500 * * *
ICEA7N60

AXHRABMBELHEH, BARBTEM. EEUYHEM
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4.2 HEIK
4.2.12F5#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
LI
L]
:vv

Error amplifier [

{8 4 14 ICE47N60 3% ICE32S60

4.2.2 LLIC 1B ¥ ity (FRER)

LLC Resonant Half Bridge Converter

_l ICEGON130, ICE25565
X2

e PI_L

i j 38

Jl jo3u0) a3en

L J
O avor -0

S5 /9 2 14 ICE60ON130 B% ICE25565

AXHRABTNBELHEH, BARTEM. ERFEANMERTFRSAERE—RI
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423 Em#E#Hs (RER)

Forward converter

P

Jﬂ

| ]
11
()— avon

I l —l ICE20N170, ICE60N130

{58 1 14 ICE20N170 =% ICE60N130
RGP ASERNINER, SkEEksEEt, SEFIIMNI_RERNIEARZLE, B4
KRR, 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 BRI HMERSRER, FHILTRRANBER. WdEEHTRMUFRE M9 E
HELRE .

AXHRABTNBELHEH, BARTEM. ERFEPANMERTFRSAERE—RI



A3INEERN FH: HKAIHHF
B8 419X 3 7 F FNAE T o< # [5)

ALK DI AMERESHUER - BEREZNRINEBNAAREN - BEEEXBX
FHCEH EEE, ERBIYALHENILE - HREXEHHERME X AR LIERALZERER
EFXEAFEEE - MEBREINZE MOSFET BREXLEERMSERHBRTGE -

HTFREERALF FERAERGTEBHNIAFZTZIZZBRSTEMR - tIREINERZ
BORSBONNINRGRE - E—LENAHP - R OAREZ - EEAERAE N
th, FIEBRRE NERSVUHRESENX—BFRERE

ERAL I N R R NP e AR - BIRERBAVBRZEIENEEFMER - HE
ik B2 VEHIROES B N M EDRBE RS M= B 3R b ORI - X OB RS fhEH S R RSEH -
AEER rENZETHNAPEREBRRINENZ— - ERBHERETHOERBR - L=
N F AR E AL - NEAFE=HIIAE

ZHAINEMBE TR T BIRAR - NER
HesE - DUEHIERE - (&S BHEE
o BTHMEERESATHBRNNE

BRNIAEL (8B4 ) ERUEARIREA NS
7. BRMOABFEASNEARBEH
AT ZRETHERNER - LIS RES

e
Motor NiLo

DC power
supply ®

LTNER —REAT RORERSE - HEFRROS EMHARER - k2T - BT
SERONsEINT D - NMFZEZTINIINERGFRE - XEREEFNAINEGED - £FEH
FXIREEITH - SR _ARENMTENEBRIEQSEESEEHERREROXREITAN (1K trrr
farr) .

S

B AL IXEh RN FI R FFRINZRTE 4 kHz Z 20 kHz 2 (8] - B R Z P18 A IS0 58 FraE i 2 A9 MR
B, IRFPETZERAR  TEZBESHE  HREZBARTE - BN APE
AR ELNINEETE - BEB AR EBRINWUERE - LEESNRFLE -

AXHRABTNBELHEH, BARTEA. ERRANMERTFRSAERE—RI
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4.4T] HA IR
- APHRER. Al APHBEE AR

BB P LEAIMRUBR MR - BAINIIIRTRIEZES - NS oI DIZ S ms N
i, ML BIRHE MBI BRI - BT ARUR T HREE KA AR B4R -
5 WimRMEWAELE - BIRHINEUHNINRARMERBERD - FIARRE - A

. BInthINPRFBERARNSEENITEHENAFNERMBE - AL - SWFK
UHELE - BRIt BREREEFEANBERBENESHIELFEE - XEZEKE
WERAXIRGEEE - R0 - XRE 7 FRINEWREINBTT - B4 MOSFET 2R X —I0)
BRIBETT R - BRERFERERDS (S8 ) BRFAEEN ISR BREEHES -
MOSFET B 1REFF X EE B LAV CH BB EBRE R T ENN R ER S AINE NG
weatt -

HA P DEAIMRUT AR MR - BAINIIIRTRIEZES - #HINEH oI DIZ S m s

i, MEHELUEBIRHAMIIBERD - s P ERNERTEZ2ERZEDHNI

ERFX, Bk, 8MNRZERERFABNHBR - BREAZ—FBE - £EMIAING

W, REERI—FRAEBMN  BEAEEZEEBE - B4F - MOSFET th 2 XFPIAFNEY
MEEREES - MEBREINE MOSFET EF LT RDS (538 ) 48E - WohEBEE S -
BXTN AR IR -

W TR TERIEZMNER (DC) IR (
oot ) . aeass  TYPICAL SOLAR PANEL SYSTEM

[ESBEEN 250 (K ZE 600 A, EiREEN SOLAR PANEL

WL PP LI RREMAIIME - B . FIH“ H INVERTER
BBERARMENTZEEBNERA—AHE HIEm 1] - el
BRI - MBEMIURSIEE ( llI o P ==
GBT) BXINERHLE MOSFET, XL ¢ L B oo
LIBL IR H AR BES S TR R - BRER 1l !ﬂ i b = ‘
SRERS - NIFFERTRE - [LILI f ? |

I

S J
| |

Z'Kj('fq: | ?é‘_!zn ﬁ 3 E;'I oy 3 0 ’ Solar Inverter System Illustration (Source: Herholdt’s Group (Pty) Ltd.)
|19 mErBmEN. EERPRNEEEBSERE—N



6 TELIA T AR ITHNRSEE

Photovoltaic panels
/ 1

DC/DC

~

ICE54T60FDW

DC/AC

AC Grid

/ 2 level inverter

™\ s

ICE54T60FDW
fast recovery

L RN
A A
( h Communication
to user
XF DCDC, BEFEHENFE=E; XF DCAC,
=Fh DCAC B757%.
Product BVDSS| ID | RDSON | Qg | Pd | FOM Rthjc IAR |Package
Min. [Max.| Max. |Typ.| (W)| (Q (degC/W) (A) | TO=TO220
FP=Full Pak
GEN (V) (A) Q) (nC) 1) W=Tu024?
Avalanche | D=T0252
8=DFN8x8
Current C=Wafer
1 ICE47N60 600 | 47 | 0.068 |189|431]|12.85| 0.29 20 w,C

AXHRABTNBELHEH, BARTEM. ERRPANMERTFRSAERE—RI
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4.5 BEIRE

R EMIRE

B EREFRERE SMEZESITIR,. BEAN (W0 CAN 1 PLC) MHRARHBEINER (55!
b 1000Vx400A=400kW . 950Vx250A=237.5kW. 410Vx330A=135kW) . tIBEFZEEM=,
FEEH kW 1 7kw mFKE, TEARTRERE, E—EHATARXZA. 3 TENERRT
BEHE 12-13 /AT HE, M7 TRMUEE 6 /M\if, XF 50 FE (125 &5E) HRR
BRRTEY, A 80% HNEENE 20 0HE 1/, HIANHEERE SHhE BN,
FE B EREENRBIT 100 FERABREFR B SBHFTHRERS

ERINAZWBIETENTBEF, FEFFEK 15 FEE 0 FRMTERS, Mt 100
FEHESHINE, B1BBTEAEFAH GEN3 =& ICEL17T60 B9 BVDSS 24 600V, XH
TO247 %, TTHT 15~30kW &%, XT 100kW B EZHEZME, EESHN AR
Rds(on) 1 Pd(W),

Product BVDSS| ID [ RDSON| Qg | Pd | FOM Rthjc IAR | Package
Min. [Max.| Max. |Typ.|(W)| (Q- [(degC/W) (A) | TO=TO220
V A [0) FP=Full Pak
GEN V) | (A) Q) | (nC) nC) Wet0247
Avalanche | D=T0252
8=DFN8x8
Current C=Wafer

AXHRABTNBELHEH, BARTEA. ERRANMERTFRSAERE—RI
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4.6 im0

HIREEMER
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. &5 IR R AR, &R TFEEEFO
IEL\F_I-%-LRVI_AJ\O

BB ERREE (EAS) TERE - IceMOS GEN-1 2544158 1+ B S IR EHITHER MOSFET,

2StEEAMY - ICE47N60W N VB 23R EL@ B MmN BB ER IR 1M BRI RS VOBRI2HYF 2
— . ZBERIATF S tAESBIRR 4 L% AC-DC, DC-DC #1 DC-AC BB E&,

AXHRABTNBELHEH, BARTEM. ERFEANMERTFRSAERE—RI
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5. 12 MOSFET FyEfERR T
EEHT 3 MERBEL:

5.1 FFFRA (VIS K3) FEXRMTRS, PR HIEIT EAS R 8E 1 Y K/ A B TR,
Blan7e L A RS T . VG(th) HAMIRIRS FIRERFRRBRBENESE. i, FRS
TRYAERE Tj A7 150°C 5 IA T .

5.2 EOS #if&E (B SOA S B ESHERNELN ) SRMARINNNEHAELZET
TESEEIRY, MEBERA. BREASMNT], SEREHR. EXMEXT, SHhERER
HIEBER, ERogERL. = 5Ilmt (MR-mR-ER) TTRR=Es. A~
2 IBII 3R B IEC61000-4-5 SRIBA A 7xAY 2 25 1000V BB ASRIBRI AN, 4R E MR
RN SE B B ELG IR .

5.3 ESD &fE (FREEINEE) 1RYE MIL-STD-1686 #7ofE, FAI1AY SIMOSFET BREBINEERE N /03640
. N{F#5E Class3 (4000-15999V)  #188EUS Class M5 > +-800V

FENERSED RESMR AL ERIRE AR, R IRRALRER < B B RS
B, FEAIEFFEIER, WRRE IMQ EH REP BB IERE.

—_— VDD
VDSS vs IDSS

1.08-03 N 1

TWiringThicK may reduce Inductance so i g g ' ' i F i
Keep lower dvdt spike. 8.0E-04 | |gt--- IR B
-0E- <4— D-SShort !

LargerRgcan 4.0E-04 ”’3””: ”3’ ’3””3””3”’ Soqd
save dildt change — | | | | i i l4—
‘IE} Apply CR Snubber 2.08-04 1 U Idss Leakage T

BetweenD-5

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

Fig.26 B 1E IR — iR E W& Fig.27 B 1k ESD #& Fig.28 B it FE4F1E

HY3ETE fERYFE e B

AXHRABTNBELHEH, BARTEM. ERFEPANMERTFRSAERE—RI
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6. I EEMMIXER

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 = 480V 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 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

AXHRABMBELHEH, BARBTEM. EEUHEM

*

YY=F &G AL
WW=TA1EE

AT 1D
XXXXXX =% =42 1D

ICEXX X XX =ICEMOS F= & FR
X=N:GEN1,S :GEN2, T:GEN3

RERASERE—R
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8RN A

- DFN 8X8

DFN 8x8 Leadless Package

R

R S@ERE

B (A AR B Tor
SIEESRREE S

= dv/dt 88 /7
HHaE (13 ETEHT)
FE % 3,000 14+
IRMRES, MSL-1

Applications:
4 Servers
4+ UPS

L=

= EN R EEERE
ERATEEBEMUES
RIS %%

4 Adapters
4 Renewable Energy

4 HID Lighting

Drain
Pin 5
Gate
Pin 1
Sense Power

Source Source
Pin2 Pin3-4

Bottom view

4 3 2
DFN8x8

1

@ Pinl position
- \7 Pinl position
G

Jb?ovao 00O

WVIEW M-M

i !
. ] H
& [aag B A15] L_

LT

o e

THRD
S
1o

$i#WémﬁEﬁtEﬁ

MARTEM. ERRAMETFASERE—
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9. PACKAGE information

TO220 TO220FP 10247
Full Pak

IPAK 12PAK D2PAK
T0251 T0262 T0263-2L
(MSL3)

DFN8x8 DFN5x6
(MSL3) (MSL3)
Package:

RoHS Directive (EU)2015/863

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

Eco-Friendly Mold Compound

AR "5 "E XA R ERMIMR IR HEBAE R

AXHRABTMBELHEH, BARBTEM. ERRANERTFRSAERE—
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T0252
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~ 32 4E S) MOSFET Bt 3E = EIR

1IREEE s/ Bl . 260°CEE107D22K & ERIE1E . 380°C
e 31K

2 . fRIEHAAEN: BESFRSE BR3IE

TO220. TO220FP F1T0247 B97Z EBUXZELR 4 MSL1, DPAK. D2PAK
. DFN8x8 1 DFN5x6 24 MSL3,

ABFRBER YR, |4V, SENEENEAESN, BAFRRE
S Tk, FrRUGEBRAEX LM THFI.

5. AByiEFE (ESD) BRAIIUAR, B~ mERAENFFBEERET.
BRIFx&EN, XA, ®&E. TEaFE,

6 . FAHY AT RoHS 7 REACH #r/E.  FANAE RERSR B AR
XHYH )R




