, N-CHANNEL
IRFR120/121 POWER MOSFETS

FEATURES SPACK
Lower Rps (oN)

Improved inductive ruggedness

Fast switching times

Rugged polysilicon gate cell structure
Lower input capacitance

Extended safe operating area
Improved high temperature reliabitity

IRFR120/121
PRODUCT SUMMARY
Part Number Vps Rps(on) o
IRFR120 100V | 0.270Q | 8.4A
IRFR121 80V | 0.270Q 8.4A
MAXIMUM RATINGS

Characteristic Symbol IRFR120 IRFR121 Unit
Drain-Source Voltage (1) Vpss 100 80 - Vdc
Drain-Gate Voltage (Rgs=1.0MQ)(1) VbGR 100 80 vdc
Gate-Source Voltage Vas *20 Vdc
Continuous Drain Current Tc=25°C Ip 8.4 Adc
Continuous Drain Current Tc=100°C Ip 59 Adc
Drain Current—Pulsed (3) Iom 34 Adc
Gate Current—Pulsed gMm *1.5 Adc
Single Puised Avalanche Energy (4} Eas 30 mJ
Avalanche Current las 8.4 A
Total Power Dissipation @ T¢=25°C Po 42 Watts
Derate above 25°C 0.33 wi°C
O?Ji:\a:t?ogna‘rr):mspt:rr:t%ere Range T Tsto ~5510150 °C
Maximum Lead Temp. for Soldering T 300 : °C

Purposes, 1/8" from case for 5 seconds

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=0.64mH, Vga=25V, Rg=251), Starting T.=25°C
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N-CHANNEL
IRFR120/121 POWER MOSFETS

ELECTR'CAL CHARACTERIST'CS (Tc=25°C unless otherwise specified)

Symbol Characteristic Min: Typ . Max Unitsi Test Conditions
rain-Source Breakdown Voltage ;
e hi,f,,, ¢ 100 — - v ‘sz=ov
IRFR121 80, — - V. i lp=250uA
Vasin | Gate Thrgshold Voltage - 20 — 4.0 I Vv Vps=Vgs. |D;250M
|Gss Géfe-é"c;ﬁrée Leakage F&Ward ) — | — 100 ’ nA jVGs=2OV
lgss G;e'Source Leakage Reverse — — —100? nA | Vgs=—-20V
lbss | 270 Gate Voltage L | 250 uA ! Vps=Max. Rating Ves=0V
Drain Current — © — 1000 uA | Vps=Max. Ratingx0.8, Vas=0V. T¢=125°C
#ig(;,;,)Hﬂoﬁgt’agilsrainr-srourcé Eurrrent (2) 8.4 r -, A VDs>ID.on)$<F£os(onJmax VGsr——:biVm’
Rosion| 2:;:;:;::2?'06 On-State | — 02141027 Q ‘ Vas=10V, Ip=5.7A
Ois Forward Transconduct;;:ré (2) 28,33, — U z Vps250V, Ip=5.9A o
Ciss | Input Capacitance — 4161 —  pF |
Cossﬂ Out(;l;trrti);;r)acitance — 111 - ' pF Vgs=0V, Vps=25V, f=1.0MHz
B CrS; WFrievrerse- Transfer Capacitance — /43 — pF :
| tslom_| TurnOn Delay Time A T vaD=o.5BvDss. Ip=9.2A. Zo=180
|t |Rise Time — | 301 45 ns ‘ (MOSFET switching times are essentialty
taiom | Turn-Off Delay Time — | 19 29 ns : independent of operating temperature)
D FaiTme — 20 30 ns l )
I
Q (Tgifleiitfmihiﬁ: Gate-Drain) - 97'77 15 nC “ Vas=10V, Ip=9.2A, Vps=0.8 Max. Rating
Qg | Gate-Source Charge [ =]22 33 nc| (Gt enarge is essentaly independent o
Qqq Gate-Drain ("Miller”) Charge — | 23] 34 nC

THERMAL RESISTANCE

Symbol Characteristic IRFR120/121 Unit
Rmsc | Junction-to-Case MAX 3.0 KIW
Rmcs | Case-to-Sink TYP 17 kw | Mounting surface fiat,

smooth, and greased
Rina 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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N-CHANNEL
IRFR120/121 POWER MOSFETS

SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS

Symbol Characteristic Min. Typ | Max Units Test Conditions ;
Conti s i t ! j
g | Continuous Source Curren — | — | 84 A | Modified MOSFET °
(Body Dlode) X X
4 showing the integral G :
Ism  Pulse Source CU"Em(BOdy D'0d91(3] - -, 34 A reverse P-N junction rectifier s l
Vsp  Diode Forward Voltage (2) —  — 2.5 Y Tc 25 C Is 84A VGS OV |
[ —_ - - e |
tre Reverse Recovery Time| — 110! 240 | ns TJ=150 C, IF=9.2A, dIr/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 limited by max. junction temperature
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N-CHANNEL
IRFR120/121 POWER MOSFETS

B RIHI IR
H D=0.5 t f
% = 10 = —
£z 2 -
w2 1
E 5 o5 - il I
ot _p L = | , HaN
by o= pece T | N
wz o, ) = I | —
ag 1 - i ! f
gs 0=0.05 | o — 1
Sg = - !
22 ,[o=0027 % ] I i
£2 = " +
[-D=0.01 t — - D
53 D c.oA.P . - S f
%E oos i I {SINGLE PULSE (TRAN: -, ’; 4
9z - — THERMAL IMPEDANCE) - —f——— .
z—’- H N . L Duty Factor D:T‘ N
§ ! 2 Per Unit Base=R,, <64 Deg CW
g ooz - -+ - 3 Tl =P Zue +H
“ T T
G.01 I\ Ll [ | ] } H i || ‘ i ! I
10+ 5. 107 2 5 100 2 00 2 5 100 2 5 1 2 10
11. SQUARE WAVE PULSE DURATION (SECONDS) .
Maxi Effective T ient Thermal impedance Junction- to-Case Vs. Pulse Duration
s T
L~ @
o / e T,=25:C &
w
@ a
z / 3z
g / / "] TJ=1§5“C_ <
] "1 [ |
2 // ol g :
w 2 3 I
o H
] 14 s :
5 y £ h#__‘
2 / g
z 2 7 t a
? 80pus Puise Test E 1
z >
")
- & :
@ 8 F
o i
0 3 72 6 20 5 ®
. o, DRAIN CURRENT (AMPERES) Vso, SOURCE-TO-DRAIN YOLTAGE (VOLTS)
Typical Transconductance Vs. Drain Current Typical Source—Drain Diode Forward Voltage
1.25 25
w
g w
3 g
g s = 20
L ©
z -
: : A
-3
[=)
F-
g5 .08 > e 85 15 /!
Wi w
4] N Vg
b - F
£ - 28
2 =}
ggoee 22 10 L
o E / Vas=10V
3 g -~ lh=4A
z s o=
2 oes H |
g © E os
4 £
g
H
0.75 ] o
-40 0 20 80 120 160 iy o m 50 150 T60
T4, JUNCTION TEMPERATURE (°C) T, JUNCTION TEMPERATURE (°C)
Breakdown Voltage Vs. Temperature Normalized On-Resistance Vs. Temperature

SAMSUNG 250




IRFR120/121

N-CHANNEL
POWER MOSFETS
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