SAMSUNG ELECTRONICS INC GUE D WM 79kL4142 UDLEBEDXED? I SMGK

IRFR020/22/24/25 N-CHANNEL
IRFU020/22/24/25 POWER MOSFETS

FEATURES

Lower Rps (on)

Improved inductive ruggedness

Fast switching times

Rugged polysilicon gate cell structure
Lower input capacitance

Extended sate operating area
Improved high temperature reliability

D-PACK

IRFRO20/012
IRFRO24/025

I-PACK

PRODUCT SUMMARY

Part Number Vos Ros(on) lo
IRFRO20/U020 50V 0100 15A
IRFRD22/U022 50V 0120 14A
IRFRO24/U024 B0V 0100} 15A IRFUD20/012
IRFRO25/U025 80V 0.120 14A IRFU024/025
ABSOLUTE MAXIMUM RATINGS
Characteristic Symbol IRFRO20 | IRFRO22 | IRFR024 | IRFRO25 Unit
IRFUO20 | IRFU022 | IRFU024 | IRFU025
Drain-Source Voltage (1) Vpss 50 80 Vdc
Drain-Gate Voltage {Rgs=1.0M{(Q)(1) VoGr 50 80 Vdc
Gate-Source Voltage Vas +20 vdc
Continuous Drain Current Tc=25°C Ip 15 14 15 14 Adc
Continuous Drain Current Tc=100°C Ip 9.6 87 9.6 8.7 Adc
Drain Current—Pulsed (3) Ipm 60 56 60 56 Adc
Gate Current—Pulsed lam 1.5 Adc
Single Pulsed Avalance Energy (4) Eas 95 mJ
Avalanche Current las 15 A |
Total Power Dissipation at Tc=25°C Po 42 Watts
Derate above 25°C 0.33 W/°C
ogizaéi?c?na'll":mspt::;%?e Range Tu. Tstg ~5510 150 ¢
Mgﬂ?:)zrgels-,eid/;’e?:g ﬁ\f?:;:; |fdoern&r':gseconds T 300 °Cc

Notes: (1) T,=25°C to 150°C
(2) Pulse test: Pulse width<300us, Duty Cycle<2%
(3) Repetitive rating: Pulse with limited by max junction temperature
(4) L=100uH, Vag=25V, Rg=25{], Starting Ty=25°C
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IRFR020/22/24/25 N-CHANNEL
ELECTRICAL CHARACTERISTICS (1c=25°C unless otherwise specified)
Symbol Characteristic Min | Typ | Max |Units Test Conditions
Drain-Source Breakdown Voltage
BVpss | IRFR024/025, IRFU024/025 60| — — V | Vgs=0V, Ip=250uA
IRFR020/022, IRFU020/022 50 | — — v
Vasan | Gate Threshold Voltage 20| — 4.0 V | Vos=Vgs, Ib=250uA
lgss | Gate-Source Leakage Forward — [ — | 100 | nA | Vags=20V
lcss | Gate-Source Leakage Reverse — {1 — |—100| nA | Vgs=—-20V
Ipss | Zero Gate Voltage Drain Current — | — | 250 | uA | Vos=Max. Rating, Vas=0V
— | — }1000 Vps=0.8 Max Riting, Vgs=0V, T;=125°C
Ioeny | On-State Drain-Source Current (2) Vps>1.8V, Ves=10V
IRFRO20/024, IRFU020/024 151 — — A
IRFR022/025, IRFU022/025 14 | — —
Rosion) | Static Drain-Source
IRFR020/024, IRFU020/024 — |0.08]/0.10| Q |[Vgs=10V, b=8.7A
IRFR022/025, IRFU022/025 - —j012; 0O
Ots Forward Transconductance (2) 36| — - U | Vos=50V, Ip=8.7A
Ciss | Input Capacitance — |63 — pF | Vgs=0V
Coss | Output Capacitance — (218 — pF | Vps=25V
Crse | Reverse Transfer Capacitance — (105 — pF | f=1.0MHz
t Turn-On Delay Time - |73 — ns
dony | N 0N Voo=0.5 BVpss, Ip=15A, Zo=18(1
tr Rise Time — |17.8] — | ns | (MOSFET switching times are essentially
tatty | Turn-Off Delay Time — [20.4| — ns | independent of operating temperature)
t Fall Time — |14.5] — ns
Total Gate Charge
— |38.5| —
Q (Gate-Source Plus Gate-Drain) nC Vgs=10V, Ipb=15A, Vps=0.8Max. Rating
Qgs | Gate-Source Charge _la7s| — nC (Gate charge is essentially independent of
operating temperature.)
Qqga | Gate-Drain (“Miller”) Charge — |17.8| — nC

THERMAL RESISTANCE

Rinsc Junction-to-Case MAX 3.0 K/iw

Rincs Case-to-Sink TYP 1.7 K/W | Mounting surface fiat
smooth, and greased

Rinua Junction-to-Ambient MAX 110 K/W | Free Air Operation

Notes: {1) T;=25°C to 150°C
(2) Pulse test: Pulse width€300us, Duty Cycle<2%
{3) Repetitive rating: Pulse width limited by max. junction temperature
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IRFR020/22/24/25 P-CHANNEL

' SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS
Symbol Characteristic Min | Typ | Max |Units Test Conditions ‘
Continuous Source Current Modified MOSFET o)
Is - | - 15 A
(Body Diode) integral reverse
R -t - 1P, G
lsu | Pulse Source Current (3) — 1 — | 60 | a | PNiuncton rectfier s |
Vsp | Diode Forward Voltage - = 14 \ Tc=25°C, Is=15A, Vgs=0V
Rt Mhbuli .
tre Reverse Recovery Time — | — | 310 | ns } T)=25°C, [r=15A, die/dt=100A/uS
Notes: (1} T,=25°C to 150°C
(2) Pulse test Pulse width<300us, Duty Cycle<2%
(3) Repetitive rating Pulse with imited by max junction temperature
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IRFR020/22/24/25 N-CHANNEL
IRFU020/22/24/25 POWER MOSFETS

l ‘ I ! [ l \
2 ] |
= + f | |l I !
u ) [T \ ; i
z T [ 1
=10 T o ] T t
£ — 1 ‘ :
-Z I = l T
H : 0 S[=T et = M
=] T - T
G fomert g
E g ”,— § ‘?/
02 e + 1
z
a g aatlii =g gl ol L NOTES 8
Bw 1 AT ' ‘ N
S + 'Du 1
;‘J s o1 i e
&g S| ]
22 005 L,,h _.l 0 .
L& IR RN
T
Fis 1 Duty Factar D= m
= 00 T 2 Per Unit Base=ﬁ.‘.,,=‘ 67 Deg C/W T}
g | : , I 3 Tw-Te=PouZnc 1) i
o T LU L1
107 5 10 2 5 103 2 5 107 2 5 107 2 5 1 2 5 10
t1 SQUARE WAVE PULSE DURATION (SECONDS} .
Maximum Effective Transient Thermal impedance Junction-to-Case Vs. Pulse Duration
10 E 1000 T
| LT [T=—25°C ——-
L] & S t 1
W T
s 8 /] TooboC 3 & T
i 2P ' : 1
¢ L 2
H Z 100 : 1
E o — T=125°C ::: i ; —]
z v LT 3 5 f T
5 Va y 4 ‘
o =z
- T T T
H / ] < /. !
z / & ‘ A
g 4 o T,=125°c/ ! .
§ 2 19 L4 :
4 w
3 o rd
= w y 4
5 £ 5 7/ ;
& £ 1]
= T,=25°C ]
80us Puise Test 1 ! I
Vos>logon) XRosion ‘ I ‘
| 10 |
0 o) 20 30 26 50 5 70 30 30 20 50 60
io DRAIN CURRENT (AMPERES) Vso, SOURCE-TO-DRAIN VOLTAGE (VOLTS)
Typical Transcounductance Vs. Drain Current Typical Source—Drain Diode Forward Voitage
125 30
w -
2 8
3 s ]
g s 24
Z 7]
H ¥
g // Za
25105 L oQ 18
o g / Q 5
v ‘ 5 -
T t 3% 7
43 L 2% L~
a8 o095 i ez
< T L~
4 / 4 /
EI 2 P
z a L1
g oss : ele=r—
=} 3 Q
¢ &
2
>
a
075 00l
—-75 -50 =25 O 256 50 75 100 125 150 175 —75 —50 —25 O 26 50 75 100 125 150 175
T,. JUNCTION TEMPERATURE (°C) T,, JUNCTION TEMPERATURE (°C)
Breakdown Voltage Vs. Temperature Normalized On-Resist Vs. Temp e

. ELECTRONICS




SAMSUNG ELECTRONICS INC bUE

IRFR020/22/24/25
IRFU020/22/24/25

B 79b4Lu2 0012324 T52 EESMGK
N-CHANNEL
POWER MOSFETS

2000 T T T
Vas=0V f=1MHz !
- Ciss=Cgs+Cgd. Cds Shorted.
Cow=Cgo | |
_ Cgs Cgd
1600 Coss=Cds + Tos+Cad
i =Cds + Cgd
g P
8 1200 1-
2
<
5 i "
5]
= !
g 800 T
! Cras
“ KN
400 \ \
T~
\\ \\ Coss
e, Cras
v 10 20 30 40 50

Vps, DRAIN-TO-SOQURCE VOLTAGE (VOLTS)
Typical Capacitance Vs. Drain to Source Voltage

0 25

0 20|

Vas= 10V

T ——

N

Rps om DRAIN-TO-SOURCE ON RESISTANCE (OHMS)

o /// Vgs=20V
. _’4/
et
005
b 10 20 30 50

I, DRAIN CURRENT (AMPERES)
Typical On-Resistance Vs. Drain Current

48

N\

36|

24

12 \
\\
° 26 40 80 80 100 120 140 160

Tc, CASE TEMPERATURE (°C)
Power Vs. Temperature Derating Curve

Pp, POWER DISSIPATION (WATTS)

Vgs, GATE-TO-SOURCE VOLTAGE (VOLTS)

Ip, DRAIN CURRENT (AMPERES)

25

20,

~

10 15 20 2
Qq, TOTAL GATE CHARGE (nC)
Typical Gate Charge Vs. Gate-To-Source Voitage

25

20 | 4

1 [ E S S

Vi

\
P i
~ | S E—
IRFRO20/24
\\

IRFRO22/25 \
Ny

AN

5 e e N

25 50 75 100 125 150

Ta, AMBIENT TEMPERATURE (°C)
Maximum Drain Current Vs. Case Temperature

s v

ELECTRONICS

289




