B HARRIS IRF9630, IRF9631
IRF9632, IRF9633

Avalanche Energy Rated

August 1991 P-Channel Power MOSFETs
Features Package
TO-220AE
* -5.5A and -6.5A, -150V and -200V TOP VIEW
* tp5(ON} = 0B and 1.20
* Single Pulse Avalanche Energy Rated DRAIN — _ - SOURGE
* SOA is Power-Dissipation Limited {FLANGE} O :=’: — DRAIN
* Nanosecond Switching Speeds I ; . [————> GATE

+ Linear Transfer Characteristics
* High Input Impedance

Description Terminal Diagram

The IRFS630, IRFA631, IRF3632 and IRFY833 are advanced

power MOSFETs designed, tested, and guaranteed to P-CHANNEL ENHANCEMENT MODE
withstand a specified leve!l of energy in the breakdown

avatanche mode of operation. These are p-channel o

enhancement-mode silicon-gate powar field-effect transistors
designed for applications such as switching regulators,
switching conwerters, motor drivers, relay drivers, and drivers
for high-power blpolar switching transistors reguiring high G
speed and low gate-drive power. These types ¢an be operated
directly from Integrated circults,

The iRF types are supplied in the JEDEC TO-220AB plastic ]
package.

Absolute Maximum Ratings (Tg = 25090} Unlkess Otherwise Specified
IRF2830 IAF2631 IRFE832 IRFEB33 UNITS

Drain-SourceVoltage (3) .. .. ... .o eei i i Vos ~200 ~150 -200 =150 v
Drain-Gate Voltage {Rgg =20k ().t Vpea ~200 =150 -200 =150 v
Confinuous Drain Current

-6.5 8.5 ~5.5 -55 A
=40 -4.0 =35 -3.5 A
-25 -26 -22 -22 A
Gate-SourceVoltage ... vas +20 +20 =20 =20 v
Maximum Power Dissipation ...........c i aniiinn .t D 75 75 75 75 W
{Bee Figure 14)
LinearDerating Factor. . .....oovis i iiiaei i 0.6 08 0.8 0.8 W/ec
(See Figure 14)
Single Pulse Avalanche Energy Rating (4. .. ... ... ... Eas 500 S0Q SQ0 500 mJ
Operating and Storage Junction .. ...... ... ... TJ, TSTG -55t0+1560 -5510+150 -E5i0+150 =55t H150 1]
Temperature Range
Maximum Lead Tempaeraturs for Soldering ............... L 300 300 300 300 °c
(0.063" {1.8mm) from casze for 10s)
NOTES:
1. Ty = +25°C to +1509C 4. Vpp = 50V, Slad Ty m +2579C, L = 17.56mH, Rg = 2511, Peak I =6.54
2. Pulze Tegt: Pulse width € 3Q00us.Duty Cycle < 2% {See Figures 15 and 186)
3. Repetiiva Aating: Pulse widlh limited by max junction lemperalure. Sae
Transienl Thermal impedance Curva (Figura 5)
CAUTION: These devices are sansitive lo ¢lectroslalic discharga, Propar 1L.G. handling p o should be fall d File Number 2224

Copyright € Harris Corporation 1591
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Specifications IRFA630, IRFS631, [RF9632, IRFI633

Electrical Characteristics T = +259C, Unless Otherwise Specified

LIMITS
CHARACTERISTIC SYMBOL TEST CONDITIONS MIN TYP MAX UNITS
Crain-Source Breakdown Yoltage B¥pgs |Vigs =0V, Ip =-230p4
IRFE530, IRFE632 200 - - v
IRF9531, IRFE6E33 =180 - - v
Gate Threshold Voltage VasTHY | VDS = YVEsS: Ip = -250pA =20 - -4.0 A
(Gate-Source Leakage Forward lgss | VYas=-20v - - -500 na
Gate-Source Leakage Reverse Iges |Vag=20v - - 500 nA
Zero Gate Voltage Drain Current Ipss | VYos = Max Rating, Vigg =0V - - =250 pA
Vog = Max Rafing x 0.8, Viag = OV, - - -1000 HA
To=+1250CG
Cr=State Drain Current {Mata 2) o) | VDS > IDION) X IDS(ON) Max, Vg = —10V
IRFIE30, IRFEE31 -B.5 - - A
IRFIH32, IRFBE33 -5.5 - - A
Static Drain-Source On-State oSON) | Vas =-10V ip=-3.5A
Resislance (Note 2}
IRFIE30, IRFBE31 - 0.5 LE:) 1]
IRF9832, IRFSB33 - 0.8 1.2 L1}
Forward Transconductance {Note 2) 2178 VDS > IDioN) X FDSION) Maxs ID = 3.3A 2.2 3.5 - i
Input Capacitance Ciss Vg =0V, Vog = -25v, 1 = 1.0MH2 - 650 - pF
Output Gapacitance Cosg | 5e Figure 10 - 170 - pF
Reverse Transler Capacitance CRrss - 50 - pF
Turn-On Delay Time tgony | Voo =0.5 BVpsgs. Ip = -6.5A, R = 5000 - 30 50 ns
Rise Time t See Flgure 17, (MOSFET swilching times - 20 100 ne
- are essenlially independent of operating
Turn-0tf Delay Time HOFF) temperature.} - 50 00 ns
Fall Time t - 40 80 ns
Total Gale Charge Qg Vas=-10V,Ip = -6.5A, Vpg = 0.8 Max - 3 45 nC
{Gate-Source + Gate-Drain} Rating. See Figure 18 for test gircuit.
Gate-Saurce Charge Qgs {Gate charge is essentially independent of ~ 18 — G
ting 1 3
Gato-Drain ("Miller} Charge g | CPerRting lemporature.) = 13 " nC
Internal Drain Inductance Lp Measured from the Modified MOSFET - 3.5 - nH
contact screw on tab | symbol showing the
to center of die. internal device
Measured from tha inductances. - 4.5 - nH
drain lead, Bmm
(0.25") from pkg. to
center of die.
Internai Source Inductance %) Measured from the - 75 - nH
source lead, Bmm
{0.25") from pkg. to
source bonding pad. 5
Junction-to-Case Ry - - 1.87 | oCcaw
Case-to-Sink Roos | Meunting surface flat, smooth and greased - 1.0 - OC/W
Junction-to-Ambient RgJa | Typical socket mount - - 80 ac/w
Source Drain Dicde Ratings and Characteristics
Continugus Source Gurrent s Modified MOSFET $0 - - -6.5 A
(Body Diode) symbol showing the
Pulse Saurce Current Ispg inlcgral reverse — - - -26 A
(Body Diode) (Note 3) P-M juns, rectifier. G m_;b
k]
Dinde Forward Yoltage (Note 2) Vap T =+250C,1g = -6.54 Vg =0V - - -1.5 Vv
Reverse Recovery Time tr T4 = +1509G, Ig =-6.54, dIp/dt = 100A/ps - 400 - ns
Raverse Recavered Charge QAR T4 = +1500G, I =~6.54, dIp/dt = 100A/ps - 2.6 - pc
Forward Turn-on Time toN Intrinsic turn-on time is negligible, Turn-on - - - -
speed is substaniially controlled by Lg + Lp.

NOTES: 1. Tj = +259G to +1500C
2. Pulsa Tast: Pulse widlh = 300
Outy Gyele = 2%

ps.

3, Repetitive Raling: Pulse widlh limited by max,
Hiotryaiine .

lure, See T I Thermal

Impacance Curve {Figurs 5}
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4 Vpp =50¢, Slarl T = +289C, L = 17.75mH,

Ag = 250, Peak || = 6.54 {See Figures 15

and 16}




IRFS630, IRF9631, IRFI632, IRFI633
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IRF9630, IRFS631, IRFI632, IRFI633
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Fig. 6 - Typical transconductance vs. drain current.
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Fig. 10 - Typicel capacitance va. drain-to-source voltags.

5-88

1
g

N

J
oG

-

RN
Iy

Inr. REVERSE DRAIN CURRENT [AMPERES)

= i ]
= S [ g g r—— " ]
[ T I P —] —
N I |

7 i B el s B
—0.1 Y

—0.4 -0 0B 10 -1.2 -14a -1& -1.8

Vap. SOURCE.TO-ORAIN VOLTAGE (VOLTS)
GECHAIPTT

Fig. 7 - Typical source-drain diode forward vofiage.

PR
z | — _
5 |
g °° T -1 T i
H _ | L]
=
o8 sl L |1
T =
2§ o = : I
3 .
S -] j ]_ Vgg = —10¥ T 1
e as | Ip=~20A
g P !
& - —
a ; l i

fo l ‘l:} an BO 1720 i T60

Ty, JUNCTION TEMPERATURE {'C)
AFCR-42113

Fig. 9 - Normalized on-resistance vs. lemperaiurg.

ID=-14 :
——+  FQR TEST CIRCUIT
SEE FIGURE 18

#
4
3
=
|3
<
L3
-
g N
[T
2 \. > — -
= }
3 _qpl— _ B
2 Vos = -160V. RFMseER 7/ |
= Vpg =100V 1|- - ¢
w
Vg = —40 ¥ .
5 ; 052 . L.
5 .
JET ™) S J— 1 I -
£ i |
a ) 15 24 32 an

Qg TOTAL GATE CHARGE (nCy

2UCS.alaTh

Fig. 171 - Typical gats charge vs. gate-to-source voltage.



IRFY630, IRFI631, IRFI632, IRF3633
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Fig. 12 - Typical on-resistance vs, drain currant.
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Fig. 17 - Switching time test circuit.
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