N-CHANNEL MOSFET

FE S MAIN CHARACTERISTICS

b 4A
Vbss 600V
Roson) (Ves=10V) 2.2Q |
Qo 18nC //, Ty
1,0/ To-220FT > Dbeak
3
Mg APPLICATIONS
® AT G LI ® High efficiency switch mode power supplies 2
® i HE A ® Electronic lamp ballasts based on half bridge
® LED HiJf ® LED power supplies 1 \
3

7= R FEATURES
® fIGHE B FL AT ® |ow gate charge
® X Crss (L Z1E 49pF) ® [ow Crss(typical 49pF) 1 Gate
® JFOCH LR ® Fast switching 2 Drain
® 100%=5 i M3k ® 100% avalanche tested 3 Source
® =it dv/dt fig ) ® Improved dv/dt capability
® ROHS 7=/ ® RoHS product
T #/5 K ORDER MESSAGE

it Erid EEES TR (T3 A

Order codes Marking Package Halogen Free Packaging Device Weight

SLANGOF SL4ANGOF TO-220FT 7 NO % Tube 2.29(typ)

SL4NGOI SL4NGO0I IPAK 7 NO %% Tube 0.35g(typ)

SL4NG0D SL4N60OD DPAK 75 NO 44 Tube 0.3g(typ)

www.slkormicro.com 1



S/fkor

SL4NG60

#5515 ABSOLUTE RATINGS (Tc=25°C,unless otherwise specified)

) Kt -
I H e Ratings Li¥iva
Parameter Symbol Unit
IPAK DPAK TO-220FT
TR — YA s 7 L s
Drain-Source Breakdown Voltage Voss 600 v
WM S W Te=25¢C | 4 A
. . D
Continuous Drain Current Tc=100°C 25 A
TRk R G 1) | 16" A
Drain Current pulsed (note 1) oM
5z v M P
Gate-Source Voltage Vess +30 v
U IR G 2) - 54 N
Single Pulsed Avalanche Energy (note 2) AS
HEIGEE GED E 55 m
Repetitive Avalanche Current (note 1) AR
TR I m) W A e K L R AR R (U 3D dvidt 5 Vins
Peak Diode Recovery dv/dt (note 3)
el Tc=25TC b 152.6 141 23.5 w
Total Power Dissipation Derate above 25°C ° 1.22 1.13 0.19 W/C
It e 4 Uk .
Operating Junction Temperature T 150 ¢
=
A7 At Tsto -55~+150 C
Storage Temperature
PR n
Maximum Temperature for Soldering Leads Tt 300 c
Y B PR R B v 45 U PR
* Drain current is limited by junction temperature.
H4F % ELECTRICAL CHARACTERISTICS (T,=25°C,unless otherwise specified)
T H (e M A1 BAME | A | B | AT
Parameter Symbol Test conditions Min Typ Max Unit
Wi &4k Off Characteristics
I — Pk o s - _
Drain-Source Breakdown Voltage BVbss 10=250A, Ves=0V 600 i i v
Breakldlown Voltage Temperature ABVpss/AT, referenced to 25°C - 0.47 - Vv/'C
Coefficient
IR L 7 Vps=600V,Ves=0V - - 1 MA
Drai Ipss
rain-Source leakage Current Vps=480V,Tc=125C - - 50 HA
HURIEERK s HEL U 1E i Forward Vbs=0V,Vas=30V - - 100 nA
Gate-Source Iess
leakage current I} Reverse Vps=0V,Vgs=-30V - - -100 nA

www.slkormicro.com
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SL4NG60

i H
Parameter

e}

(o]
Symbol

AR AF

Test conditions

e /ME
Min

ML
Typ

TN}

Max

A
Unit

WA On Characteristics

B A H s
Gate Threshold Voltage

Vasth)

Vps=Vas. Ib=250pA

25

4.5

RS Sl R
Static Drain-Source On-Resistance

Rps(on)

VGs=1 OV,|D=2A

1.9

2.2

I ) 5 3

Forward Transconductance

JFs

Vbs=30V,Ip=2A(note 4)

3.5

&K% Dynamic Characteristics

fiiy N LY
Input capacitance

Ciss

i LA
Output capacitance

Coss

I T ey LA

Reverse transfer capacitance

Crss

Vps=25V,Ves=0V,
f=1MHz

522

57

49

pF

Frx4EfE: Switching Characteristics

30 S R I ()
Turn on delay time

taon)

TR
Rise time

tr

W7 AE IR I (1]
Turn off delay time

ta(omm

T BRI 1)

Fall time

tr

Vpp=300V,Ip=4A,
Rs=25Q
(note 4, 5)

10

25

37

25

ns

AR LA e
Total Gate Charge

Qe

A — U5t Ly
Gate-Source charge

Qs

A — Y v i

Gate-Drain charge

Qcp

Vps=480V,|p=4A,
Ves=10V
(note 4, 5)

18

nC

VE-IR B 4% Source-Drain Diode Characteris

tics

1E IR &S LR
Continuous Forward Current

Is

1E I ik EE R
Pulsed Forward Current

Ism

16

1E 1) Hs
Forward Voltage

Vsb

Ves=0V,Is=4A

1.5

I Ji) P B2 i)

Reverse recovery time

trr

S T PR AL EL A

Reverse recovery charge

QI‘I‘

Ves=0V,Is=4A,
dlr/dt=100A/us
(note 4)

233

ns

1.6

uC
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SL4NG60

#4FHE THERMAL CHARACTERISTICS

ISP NEN
T3 H 5 Max LR
Parameter Symbol Unit
IPAK DPAK TO-220FT

4 45 5 1 BB _ n
Thermal Resistance,Junction to Case Ring-o 0.82 0.89 5.31 C/w

G5 B R B 1 A | o
Thermal Resistance,Junction to Ambient Ring-2) 83.5 & 47.1 C/w

i

1 Jk e 5 FEE e e v 2 T B o)

2:1=22. 8uH, 1,=4A, V,=50V, R=25Q, A%
i T,=25°C

3:15<<4A, di/dt <<100A/ 1 s, Vi <BV,, FRUA 45
T,=25C

4 A kR FERE <3001 s, HAELL<2%

5: 3RS TARRE K

Notes:
1:Pulse width limited by maximum junction temperature
2:L=22.8mH, las=4A, Vop=50V, Re=25 Q,Starting
T,=25C
3:lsp <4A,di/dt <100A/us,Vop<BVbss, Starting
T,=25C
4:Pulse Test:Pulse Width <300us,Duty Cycle<2%

5:Essentially independent of operating temperature

www.slkormicro.com
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RFIE 4R TYPICAL CHARACTERISTICS (curves)

Fig.1. On-state Characteristics

Fig.2. On-resistance variation vs.
drain current and gate voltage

8.0

Notes: L_
7.0 | 1.250us Pulse Test — VGE=6V,7V.8V.9V 10V |

VDS, Drain-To-Source Voltage(V)

2 T=25TC From Bo\tt mToTop |
< 6.0 ==
- W/
@ 5.0 - i i / , f :
=1
£ - /

e
& VGS=5Y
2 20 / , |
|
10 ,/
/ VGS=4V
0.0
60 11 31 51 721 91 1131 1331 151 171 291

Fig.3. Gate charge characteristics

4.0
35

30

25
20
15

1.0

RDSON, On-State Resistance(Q)

0.0 - T . T - T T

ID, Drain Current{A)

1.0 20 30 4.0 5.0 6.0 70 8.0 9.0

Fig.4. On state current vs.
Diode forward voltage

77— | | i
S 10 0l L1 S SN (N S N S
EP / A SRV o BRSO o IS s :::/:: g SRR IRETE
E 8 % T T =80T /(: / B I
g s VDS=480V £ TiE25.C
5 o
& ) £ 11 y
(] 1 & y &
=
& 2 - / Notes:
> i e I £ S R 1VGS=0V e
0 / 2.250uS Tusle?est
0.1 —
0 5 10 15 20 0.0 0.2 0.4 0.6 0.8 1.0 1.2
Qg, Total Gate Charge (nC) VSD, Source To Drain Diode Forvard Voltage(V)
Fig.5. Breakdown voltage variation vs. Fig.6. On resistance variation vs.
Junction temperation Junction temperature
12 3.0
o | [ | | 25
S T j 5§ 20
T O = /
ec ! N9 /
33 ' '_E ¢ 15 -
ES 10 £z Pt
o i i
d'e Z5 L
0o
g § = 3 ‘3 05 O /
1] U] = % : —
: [
T ® 0
a

S
oo

-
o
'
-
o
(3]
o

5 30 55 80 105 130 155
TJ Junction Temperture (C)

180

70 -45 20 5 30 5 & 105 130 155 180

TJ Junction Temperture (C)
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Fig.7. Maximum safe operating

Fig.8. Transient thermal response

area(TO-220FT) curve(TO-220FT)
10' - I g 10'
Operation In This Area: aat: -
Is Limited By Reiai |~ /TS ; =
\. A s & 2
< 10" 4= /4 < 10° pEear
© 3 £
5 - Fod T Te=P oM Zeje(t)] -
(@] © .+.i2.Duty Factor D=T1/T2..
< £ it (e
3" ; £ |
o250 2 i singa sty b b ]
...... A441-2.Tj=150C- N ¢ !
5 } 3.Single Pulse P ;
10 — 10 i
10° 10" 10 10° 10 10°  10°  10°  10% 10" 10° 10' 10°
VDS Drain-Source Voltage(V) T1,Squre Wave Pusle Duration(Sec)
Fig.9. Maximum safe operating Fig.10. Transient thermal response
area(IPAK) curve(IPAK)
10' g
; ]
:bp‘eraﬁon In Thi:s Are 8
. Is Limited By Rizo | s
< IS ; °
= ¥ / < ]
= NA | | E &
R S st e e R R g Sl PTIL Y
8 I T 1 1 g
a / i *Notes: '_,
L/ i 1.Tc=25C k=
bt e 2.Tj=150C =
3.Single Pulse N
10" i — i ; 10°
10° 10’ 10 10° 10° 10° 10" 10° 10° 10"
VDS Drain-Source Voltage(V) T1,Squre Wave Pusle Duration(Sec)

Fig.11. Maximum safe operating

Fig.12. Transient thermal response
curve(DPAK)

area(DPAK)
Wwr———r——rrr—
‘Operation In This Area / N N\
Is Limited By Rosou N
’<\ s veesnpankapandessie | // , \\\ ,,,,,,,, 1ms
:E /’ N \\
@ d N
‘5 10° \/ | DC N
O i b o ok b i it .
c
(&) i N\
o / iil*Notes:... \\
/ 1.Tc=25C | N
""" & 1112.Tj=150C
] 3.8Single Pulse
10" | [
10° 10' 10 10°
VDS, Drain-Source Voltage(V)

POM*Z! e
actor D=T1/T2

Zejc(t), Thermal Impedance (C/W)

T1,Squre Wave Pusle Duration(Sec)
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Fig.13. Capacitance characteristics

10° 4—————
Ciss

oI S Sl T o e s s S Bl e o S
o
T 10% o
(@]

10" [~ crss

T
0 100 200 300 400 500 600
Drain-Source Voltage, VDS(V)

Fig.14. Gate charge test circuit & waveform

/ Same type Vas \

as DUT Qe :|

10V |m===== === mmsmsmmsmmmmsmme-

DUT

1mAH_|.
k © Charge

~
/

R Vos ——00% N
—WW—
V,
RGS DS

o |E} P 10% 10%

L - Vin o . -
1OVM_I. DUT td(ﬂ> ” t, ” tdﬂ t
O | ————— <

K ton o /
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Fig.16. Unclamped inductive switching test circuit & waveform

s A

—Vos
- L : DARIVER |<_1p_7
/\
Ag D.U.T L, / \
—/\/\/-J_L - — Yoo // \
§20V—qt:- Y / \

Fig.17. Peak diode recovery dv/dt test circuit & waveform

Ves (DRIVER) 10V
s (DUT) / \ /di/dt

" Diode reverse current

Diode recovery dv/dt
Vys (DUT) \ l A Voo
*. dv/dt controlled by RG
\ *. Is controlled by pulse period T Body diode forward voltage dy
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SME R~ PACKAGE MECHANICAL DATA

TO-220FT

;

© O
o %

—

Bfrunit: mm

S | &=/ME | AR
Symbol Min Max

9.96 10.36

(>

1567 | 1607

//

12.7 133

112 1.32

1.85 215

0.59 0.79

2.39 269

3.09 3.29

2.34 274

261 | 201

6.5 6.9

Z|Ir|R|=|—|T|@[mmo|0

0.4 0.6

TO-220FT

IPAK

.

IPAK

Xle|=[z|@[n|mo|o|m
N
>
N
>
L
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Bf7unit: mm
= —p— — s | ®/ME | AR

] Symbol Min Max
A 6.4 6.8
- 518 548
C 072 1.02
E l U | D 595 6.35
‘ | == E 075 1.05
L - F 07 09
5 e G 214 244

[_G_L_a.l H 24 3
I 21 25
| | J 085 | 115
K 0.41 0.61
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