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FEATURES

Low Rps(on)
improved inductive ruggedness
Fast switching times
Rugged polysilicon gate cell structure
Low input capacitance

" Extended safe operating area’
Improved high temperature reliability
TO-3P package :

TO-3P

PRODUCT SUMMARY

Part Number Vos Ros(an) I ) D
IRFP220 . 200V o.8n + 5.0A
IRFP221 » 150V 0.8Q 5.0A
- AE G
IRFR222 200V 1.20 4.0A
S
IRFP223 150V 1.202 4.0A '
'MAXIMUM RATINGS
Characteristic Symbol .| IRFP220 | IRFP221 IRFP222 | IRFP223 Unit
Drain-Source Voltage (1) - ’ Vbss 200 150 200 150 Vdc
Drain-Gate Voltage (Res=1.0M®) (1) VDGR " . 200 150 200 150 Vvdce
Gate-Source Voltage . Vas v +20 vdc
Continuous Drain Current Tc=25°C Ip 5.0 5.0 4.0 4.0 " Ade
Continuous Drain Current Tc=100°C Ip 3.0 3.0 20 2.0 Adc
Drain Current—Pulsed (3) lom 20 20 16 16 Adc
Gate Current—Pulsed lom *+1.5 Adc
Total Power Dissipation @ T¢c=25°C Po 40 : Watts
Derate above 25°C 0.32 W/°C
Operating and Storage . _ o
Junction Temperature Range Tu. Tstg 55 to 150 c
Maximum Lead Temp. for Soldering .
Purposes, 1/8" from case for 5 seconds T ’ 300 . c

Notes: (1) Ty=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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’ ELECTR'CAL CH_ARACTER'STICS {Tc=25°C unless otherwise specified)
Characteristic - |Symbot| Type |Min|Typ| Max |Units| Test Conditions
IRFP220 ’
: IRFP222|200| = | = | V |Vas=OV,
Dram Source Breakdown BVpss
Voltage . IRFP221
. [REP223 150{ — | — |.V [Ib=250uA
Gate Threshold Voltage ’ Vasith) ALL (2.0 — | 40 |} V |Vos=Vas, -ID=256yA
Gate-Source Leakage Forward| "lgss | ALL [ — | — | 100 | nA |Vgs=20V
Gate-Source Leakage Reverse| lass ALL — | — 1=-100| nA |Vgs=—20V )
Zer_o Gate Voltage loss- ALL — | — [ 260 | uA [Vps=Max. Rating, Vss=0\{
Drain Current — | — [1000| pA |Vps=Max. RatingX0.8, Vas=0V, Tc=125°C
. ool - | ~ | »
On-State Drain-Source Io(n) Vos>Iojon XRoson max., Ves=10V
Current (2) IRFP222 4.0 A .
’ RFP223{ 7 T | T
" - |IRFP220
" . — |04j 08 | 0
Static Drain-Source On-State IRFP221 _ _
. L Rpsion) Vags=10V, Ip=2.5A
Resistance (2) . IRFP222
RFP223| ~ 0.8]| 1.2 1] .
Forward Transconductance (2)]  gis ALL- [1.3]2.8] — | 8B |Vbs>lomXRosion max. Io=2.5A
Input Capacitance Ciss ALL — |450| 600 | pF ) i
Qutput Capacitance }Coss ALL — [150| 300 | pF [Vas=0V, Vps=25V, f=1.0MHz
Reverse Transfer Capacitance! Crss ALL — | 501 80 | pF
Turn-On Delay Time tagon) ALL —|—| 40 | ns
Rise Time T AL | —| —| 60 | ns |VDp=0.5BVoss, Ib=2.5A, Zo=50
. (MOSFET switching times are essentially
Turn-Off Delay Time tooty | ALL | — | — 1100 | NS lindependent of operating temperature)
Fall Time t ALL |[—| —]| 60 | ns . ’
Total Gate Charge :
(Gate-Source Plus Gate-Drain) Qg ALL | — f12.5) 16 nC Ves=10V, Ip=6.0A, Vps=0.8 Max. Rating
Gate-Source Charge Qgs ALL _Taol — |nc (Gate f:harge is essentially independent of
operating temperature.)
Gate-Drain (“Miller”) Charge Qgd ALL — [8.8] — nC .
THERMAL RESISTANCE
Junction-to-Case Rihic ALL — | — [8.12 | KW
Case-to-Sink Rincs ALL — |0.1| — |K/W {Mounting surface flat, smooth, and greased
Junction-to-Ambient’ ‘Rinsa ALL — | — | 80 |K/W |Free Air Operation

_ Notes: (1) TJ—25 C to 160°C

(2) Pulse test: Pulse width<300us, Duty Cycle<2%
(_3) Repetitive rating: P_ulse width limited by max. junction temperature
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SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS
i Characteristic Symbol| Type |Min|Typ| Max |Units Test Conditions
. - : IRFP220| _ | _ 5.0 A
- |Continuous Source Current | - o . IRFP221 | :
{Body Diode) : IRFP222 o
T — |- 40 A [Modified MOSFET symbol .
. . IRFP223 N ;
/ . D s showing the integral .G
. : ) RFP220( _ | _ | 5o | A [|reverse P-N junction rectifier s
Pulse Source Current Ism IRFP221 |, .
(Body Diode) (3)° - . fRFP222| | _ 161 A
IRFP223
o o : e — | = | 20 | v |Tc=25°C, 1s=5.0A, Vas=0V
Diode Forward Voltage (2) Vsp \RFP225 i
REP223| — | — 1.8 V [Tc=25°C, Is=4.0A, Vgs=0V
Reverse Recovery Time tr ALL | — [350] — | ns |Ty=150°C, Ir=5.0A, dir/dt=100A/us
Notes: (1) Ty=25°C to 150°C (2) Pulse test: Pulse width<300us, Duty Cycle<2%
_ {3) Repetitive rating: Pulse width limited by max. junction temperature
12 r T T g
o [ [ [ [ e ° [| morser
. e | T
| 8 - Ry
a & . M= ~55°C
& v¢,5=|s.5v ﬁ
g 8 - - o
: | g .
.E_ N Vc‘s-lGV g
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E £
: et o 4 T,=126°C
S 4 ! z y
= | 2 T,nzs'cl\
Q- Ves=5V_1 | n- T,=~55°C,
o | < .
2 Vos=d 5V |
vm-;v / /
— T _ /) /
o 20 [ 80 80 100. 120 N 0 CE s s T CEEEY
L Vos, DRAIN-TO-SOURGE VOLTAGE (VOLTS) ) Vgs, GATE-TO-SOURCE VOLTAGE (VOLTS)
Typical Output Characteristics . Typical Transfer Characteristics
e a0ys Puse Test > 1o —
Ves=10V / —Vos=7V_ | mm;ﬁ' Ly
Vos=8Y y - 5
E / / Vas=6.5V
= 8 , - 1RFP 220.
g 7 : 8 CFRras e R
& G 40 1] I’
o Vas=6V o ! } I ~ LY L] r—-‘
H 5 T 1 ~ | T
< 8 4 < [_IRFP 220.1 N N X, :
E / = 5 1 NI .
w u | IRFP 222.3 NT Y l i
g Vos=5.5V g 2z NS N1
I o 7 1Y 1ms
; ' /V I H 10, \\\ ’\ | "
« - 5 n
g Vos=5Y — E T3=150°C MAX. A
5 V | s . Reuc=3.12 KW N
2 = 5 SINGLE PUL 7o
2 Vos=4.5V ~ \ ou
; ; 1 2 od
J 4 Vos=4v 21.3| | mfp 220,
1 0.1 ; 1 m IR
0 2 4 6 8 10 10 2 10 20 50 100 200 600
Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS)
Typlcal Saturation Characteristics Maximum Safe Operating Area
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. 7984142 SAMSUNG SEMICC
DE @ 79LYLUY2 pOOS5L7?2
IRFP220/221/222/223

.
A
3

85 '35

INDUCTOR

"

.jINC

: 980 05172

“N-CHANNEL

o 'r-sﬂ-l_' ;

POWER MOSFETS

Typical Transconductance Vs. Drain Current

Typical Source—Drain Diode Forward Voltage
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: ) 11. SQUARE WAVE PULSE DURATION (SECONDS)
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Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) i
Typical Capacitance Vs. Drain to Source Voltage
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Pp, POWER DISSIPATION (WATTS)
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Ip, DRAIN CURRENT (AMPERES)
Typical On-Resistance Vs. Drain Current
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Vas, GATE-TO-SOURCE VOLTAGE (VOLTS)

Ip, DRAIN CURRENT (AMPERES)
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POWER MOSFETS
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Qg, TOTAL GATE CHARGE (nC)
Typical Gate Charge Vs. Gate-To-Source Voltage
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PACKAGE DIMENSIONS

98D D l’?’%qlue’nuusuéq 3'r:{\_ql_0fzo

TO-3(Standard Type) Unit: mm
] 12.35 ~J= ’
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1. Gate 2. Source Case: Drain

TO-3 (High-Voltage Type) Unit: mm
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1. Gate 2. Source Case: Drain
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TO-3High Current Type) Unit: mm TO-3P Unit: mm
:2? 3~ 4.3
5.23 : =t b 4.7
5.67 §\ 15.55 4.55
23.20 16.05 5.05 1.95
o= 2.20
Y 2 \ TP \ T
v \
1 .
39 - \ z (]
4.05 16.72 vo-) 8
17.02 30.0 ©olo
30.3 oo
o ) &3
22.2 MAX 0 270 1 2] I3
o . M
- N 3.04 - 58
1.75 | e
L d ; | | 2.25 o
- so
Hlegs Fl
iy *——]O‘BB I [.5.45 TYP
I 1.45 1.14 i.t’__1o.a7_.| "I 0.71
1.55 TYP
1. Gate 2. Source Case: Drain 1. Gate 2. Drain 3. Source
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- PACKAGE DIMENSIONS

TO-220 - Unit: mm TO-126 Unit: mm
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