IRF9530/9531/9532/9533

P-CHANNEL
POWER MOSFETS

FEATURES

Lower Rps (oN)

Improved inductive ruggedness

Fast switching times

Rugged polysilicon gate cell structure
Lower input capacitance

Extended safe operating area
Improved high temperature reliability

PRODUCT SUMMARY

Part Number Vos Rpsion) Ip
IRF9530 ~100V | 0.300 | —12A
IRF9531 -60v | 0.300 | —12A

| IAF9s32 ~100V| 0.400 | —10A
1 IRF9533 . —60v | 0.40Q | —10A

MAXIMUM RATINGS

TO-220

IRF9530/9531/9532/9533

Characteristic Symbol IRF9530 IRF9531 1 IRF9532 IRF9533 Unit
| Drain-Source Voitage (1) o Voss _ -100 | -60 | -—100  -60 Vdc
__Drain-Gate Voltage (Res=1.0M{)(1) _Vosr —100 [ 60 | —100 | 60 vdc
__Gate-Source Voltage B} Vs _*20 . .| Vdc
_ Continuous Drain Current Tc=25°C o o —12 —-t2 | =10 ' -10 Adc

_Continuous Drain Current Tc=100°C Ip - —75 =75 | =865 —65  Adc
Drain Current—Pulsed (3) Ipm ) —48 } -48 | -—40 } —40 K Adc
Gate Current—Pulsed - lam +1.5 Adc
Total Power Dissipation @ Tc=25°C Pp 75 Watts
Derate above 25°C o 08 ) /°C
O enction Tomporatre Range T Tstg  Tssto150. C
| M ourposes. 116" ffom oase for & seconds |- 300 "C
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
o5
HSAMSUNG 192

b Electronics




IRF9530/9531/9532/9533

P-CHANNEL
POWER MOSFETS

ELECTR'CAL CHARACTER'STICS (Tc=25°C unless otherwise specified)

Symbol Characteristic Min | Typ | Max |Units Test Conditions
Drain-Source Breakdown Voltage Ves=QV
IRF9530/IRF9532 -0 — | — es™
BVpss Ib=—250uA
IRF9531/IRF8533 1-60; — -
Vasin) | Gate Threshold Voltage 20| — Vps=Vags, Ip=—250uA
lgss Gate-Source Leakage Forward - — nA Vgs=—-20V
lass Gate-Source Leakage Reverse —_ | - nA Vgs=20V
Ibss Zero Gate Voltage |~ HA | Vps=Max. Rating Vgs=0V
Drain Current -] - pA | Vps=Max. RatingXx0.8, Vgs=0V, Tc=125°C
On-State Drain-Source Current (2)
| IRF9530/IRF9531 -12| — — Vps<Ipon) X Rosionjmax, Vas=—10V
D{on)
IRF9532/IRF9533 =10 — —
Static Drain-Source On-State
Resistance (2)
Roson) | IRF9530/IRFO531 —| - |03 9] Vgs=—10V, Ip=-6.5A
IRF9532/IRF9533 —| - | 04 Q
Ois Forward Transconductance (2) 20| — — U Vps<—50V, Ip=-6.5A
Ciss | Input Capacitance ) — |835| — pF
Coss | Output Capacitance — | 357 | — pF Vgs=0V, Vps=-25V, f=1.0MHz
Csss | Reverse Transfer Capacitance — | 94 — pF
t Turn-On Delay Time - | = 60 ns
alon) - ) Y - Vpp=0.5BVpss, lp=—6.5A, Zo=500
b Rise Time - | = ]40 NS | (MOSFET switching times are essentially
taoty | Turn-Off Delay Time — | — | 140 | ns | independent of operating temperature}
it | Fal Time — | — 140 | ns
; Al B
! Total Gate Charge
Qq . - | = 45 | nC _ .
(Gate-Source Plus Gate-Drain) Vgs=~-15V, Ip=—15A, Vps=0.8 Max. Rating
Qg | Gate-Source Charge _ | _ 20 nC (Gate _cha!ge is essentially independent of
e s —+ operating temperature.)
‘ Qga | Gate-Drain (“Miller”) Charge | — ‘ — 1 25 | nC |
THERMAL RESISTANCE
Symbol Characteristic IRF9530-3 Unit
Rinic Junction-to-Case MAX 1.67 K'w
. Mounting surface flat
-to- YP 1.5 ’
Rincs Case-to-Sink | T o} K/W smooth. and greased
Rinsa Junction-to-Ambient MAX 80 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
aa
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IRF9

530/9531/9532/9533

P-CHANNEL
POWER MOSFETS

SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS

Symbol | Characteristic Min | Typ | Max |Units Test Conditions
" Continuous Source Current
(Body Diode)
| IRF9530/IRFI531 — i = | =12] A
| s T i T T 1 .
IRF9532/IRF9533 - = [‘ -10: A Modified MOSFET symbol o
Pulse Source Current ‘ showing;h'j 'integt;.ral S eo.@
. reverse P-N junction rectifier s
Body Diode) (3
{Body Diode) (3) N O S N
| IRF9530/IRF9531 ; o
sM -
IRF9532/IRF9533 - = —-40 | A
Diode Forward Voltage (2) ‘
Vgp | IRF9530/IRF9531 — | — | —-86.3 Tc=25°C, Is=—12A, Vgs=0V
IRF9532/IRF9533 - | — | =8.0 Tc=25°C, ls=—10A, Vgs=0V
fer Reverse Recovery Time — 1300 — | ns | Tj=150°C, lr=—6.0A, dir/dt=100A/LS
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
~30 —— )
AcL: —112v W I l 80us Pulse Test 80;4; Pulse 1—'Ies| I ]
] Vas= — 11V =18 | Vps>l(on X RDsor) Max
sl —4
- —-16 4
2 & /% T,= -55°C
< Vgs= — 10V & 14 ; T=25°C
g -2 T i ; Lr,=125°C
S | l < -2
z Vgs= -9V E
£ 15 & -10
g i P £
z Vgg= — 8V (z) -8
g - T : /
5 Vgs= =7V a -6
- | £ — 126>
_5 4 Vgs= — 6V -4 _\Tlrliszeg'
ol Ti=-55°C
Vo= -5V =", :
——— | J )
0 -10 -0 -30 ~40  -50  ~60 ¢ -2 -4 -6 -8 —10 -12 —14
Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vas, GATE-TO-SOURCE VOLTAGE (VOLTS)
Typical Qutput Characteristics Typical Transfer Characteristics
SHT T (PoerEYy R e e e e
BOus Pulse Test ‘ | | — OPERATION IN THIS AREA IS LIMITED BY Rpgon, HH
I T / ‘ -50 =—F1; " b it T : i
20 ] V. Vo=~ 10V LRY < .V Y ‘
& =T ) b - 10us
/7 B R v N
§ 9/ 4 : g -0 N i L
H / / Ves= -9V < z |
< 5 / i £ - s ]
st . ~ ]
4 y/4 ) £ kO ‘\
£ 7 Voo= — 8V s 1 Mhdvoms ]
ami
: T i z N\ ﬁ 100ms !
2 L F
3 Vos=~7V _| a
: = - ]
- -6 Vos= —6Y -
S I ;
Vas= -5V : !
-01 i
0 -2 -4 -6 -8 =—10 —12 =14 —16 —18 -20 ~10-20 =50 ~10 —20 -50 -100 —200 —500 -1000

Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS)
Typical Saturation Characteristics

Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS)
Maximum Safe Operating Area
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1RF9530/9531/9532/9533

P-CHANNEL
POWER MOSFETS
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t1. SQUARE WAVE PULSE DURATION {SECONDS) !
Maximum Effective Transient Thermal Impedance Junction-to-Case Vs. Pulse Duration
For IRF9530-3
10 —100 T —
[ l | 7 — T
9 80us Pulse Test T & -50 — —
_ Vos>loron) X Rostanymax ui
g s & !
g § -2 Te=25°C
w7 < ™ Te=150°C
@ e _
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) o, DRAIN CURRENT (AMPERES) Vsp, SOURCE-TO-DRAIN VOLTAGE {VOLTS)
Typical Transcounductance Vs. Drain Curremt Typical Source—Drain Diode Forward Voitage
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IRF9530/9531/9532/9533

P-CHANNEL
POWER MOSFETS
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Vas, GATE-TO-SOURCE VOLTAGE (VOLTS)
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Qg, TOTAL GATE CHARGE (nC)

Typical Gate Charge Vs. Gate-To-Source Voltage
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Ta, AMBIENT TEMPERATURE (°C)
Maximum Drain Current Vs. Case Temperature
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