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Rectifier

PD-9.352F

IRF9630

HEXFET® Power MOSFET

¢ Dynamic dv/dt Rating
® Repetitive Avalanche Rated

¢ P-Channel

® Fast Switching
® Ease of Paralleling
¢ Simple Drive Requirements

Description

Third Generation HEXFETs from International Reciifier provide the designer
with the best combination of fast swiiching, ruggedized device design, low
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on-resistance and cost-effectiveness.

The TO-220 package is universally preferred for all commercial-industrial
applications at power dissipation levels to approximately 50 watts. The low
thermal resistance and low package cost of the TO-220 contribute to its wide

acceptance throughout the industry.

Absolute Maximum Ratings

TO-220AB

Parameter Max. Units
o @ Tc=25°C | Continuous Drain Current, Vas @ -10 V -6.5
Ip@ Tc=100°C_ | Continuous Drain Current, Vas @ -10V -4.0 A
-'_QM___, Pulsed Drain Cumrent @ -26
Pb @ Tc=25°C | Power Dissipation 74 W
N Linear Derating Factor 0.59 WG
Vas Gate-to-Source Voltage 20 Vi
Eas ) Single Pulse Avalanche Energy @ 500 mJ
llan Avalanche Current @ -6.4 A
Ear i Repetitive Avalanche Energy @ 74 md
dv/dt Peak Diode Recovery dv/dt ® 50 Vins
Ty Operating Junction and -55 to +150
TsTg — | Storage Temperature Range ] ) °C

Soldering Temperature, for 10 seconds 300 {1.6mm from case)

o Mounting Torque, 6-32 or M3 screw 10 bfsin (1.1 Nemn)
Thermal Resistance

Parameter Min. Typ. Max. Units
Rewc |dJunction-to-Case ) — — 1.7
Rucs Case-to-Sink, Flat, Greased Surface — 0.50 — °C/W
Raia Junction-to-Ambient — — 62
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Electrical Characteristics @ Ty = 25°C (unless otherwise specified)

Parameter Min. | Typ. | Max. | Units Test Conditions
V(BRripss Drain-to-Source Breakdown Voltage -200 | — — V| Vas=0V, Ip=-250uA
AVempss/AT,| Breakdown Yoltage Temp. Cosfficient — |-024 | — | V/°C | Reference to 25°C, ID=-17mA
Fostan) Static Drain-to-Source On-Resistance — — | 080 Q {Vgs=10V,Ip=-3.8A @
Vas(ih) Gate Threshold Voltage | 20| — | -40| V |Vps=Vas, Ip=-250pA
Ors Forward Transconductance 28 | — | — S | Vps=-50V, Ip=-3.9A @
Ioss | Drain-to-Source Leakage Current : — _;gg 1A \\;Ez:_fggz zzz;gx R
lass Gate-to-Source Forward Leakage — — | -100 nA Vas=-20V
Gate-to-Source Reverse Leakage — — 100 Vas=20V
Qg Total Gate Charge — — 29 lp=-6.5A
Qgs Gate-to-Source Charge — | — | 54 | nC |vps=-160V
Qg4 Gate-to-Drain ("Miller"} Charge — — 15 Vge=-10V See Fig. 6 and 13
fdton Turn-On Delay Time — 12 — Vpp=-100V
& | Rise Time - — 27 | — |  |b=65A
td(orn) Turn-Off Delay Time ] —_ 28 — Re=120Q
i Fall Time ] — |24 | — Rp=15Q See Figure 10@
) Internal Drain Inductance . — 1 45 1 — gi?gqe?a é’%?r? ’) ;
nH | from package o
s Internal Source Inductance — | 75 ] — and center of
die contact s
Ciss Input Capacitance — 700 —_— Vee=0V
Coss | Output Capacitance — | 200 | — pF | Vpg=-25V
Crss - Reverse Transfer Capacitance — 40 —_ Ff=1.0MHz See Figure 5
Source-Drain Ratings and Characteristics
| Parameter Min. | Typ. | Max. | Units Test Conditions
Is Continuous Source Current . _ | .65 MOSFET éy}nbol B
{Body Diode} ’ A showing the
{sm Puised Source Current . . 28 integral reverse g
{Body Diode) @ p-n junction diode. s
Vsp Diode Forward Voltage — | — | 5| V |Ts=25°C, ls=6.5A, Vos=0V @
i Reverse Recovery Time — 200 | 300 ns | Ty=25°C, Ir=-6.5A
Qur Reverse Recovery Charge — | 1.9 | 29 | pC |didt=100A/s @
ton Forward Tum-On Time _{ Intrinsic tum-on time is neglegible (furn-on is dominated by Ls+LD)
Notes:
@ Repetitive rafing; pulse width limited by @ 1sp<-6.5A, difdi<120A/1s, VDDSV(BR)DSS,
max. junction temperature {See Figure 11} = Tyg150°C
@ Vopp=-50V, starting Ty=25°C, L=17mH @ Pulse width < 300 us; duty cycle <2%.

Rg=250, las=-6.5A (See Figure 12)




IRF9630

-Ip, Drain Current (Amps)

-Ip, Drain Current (Amps)

101 {sovToH :3.:-

Nty
I ]
l/"
. | -4, 5V T T |
10
1, i
I/ — i
- 20us PULSE WIDTH
. Tg = 25°¢C
10-
10! 100 10!

-Vpg, Drain-to-Source Voltage (volts)

Fig 1. Typical Output Charabteristics,

Te=25°C
L1 ]
-
e
of -
2 100G
(i
25% =
y./d
/48
4
100 -14
Fi
I
1
I L Vps = —50V
20us PULSE WIDTH
4 5 B 7 B8 9 io

-Vas, Gate-to-Source Voltage (voits)

Fig 3. Typical Transfer Characteristics

Top ~18¢
~-1av
hfEM ol
30t ey
— [agrros :i::: ": >_
5 . — L]
o Lt a—
= —1
< «
I= AT
g - T J A
£ /_,,_--.—4.5\;
O o0 4
£ - - =
% N 1
D - - L.
& _
T ~ |20us PULSE WIDTH
Te = 150°C
101
1971 108 10!
-Vps, Drain-to-Source Voltage (volts)
Fig 2. Typical Ouiput Characteristics,
Tc=150°C
2 30 Ip = -6.54
: P, -
o
0 2.5
w0
@

N - o Vdn
& . 20 >4
o3 I
g XN ‘ //
3® 1.5
@ E

5 <
22 //
£~ 10
© ]
O /rl
z 0.5 s
o
5 .
CE’ ¥GS = -10V

6.0
-B0 -40 -20 0 20 40 60 80 100 120 140 160

T4, Junction Temperature (°C)

Fig 4. Normalized On-Resistance

Vs. Temperature

DATA
SHEETS




IRFO630 |

1200 Vgg = OV, f = 1MHZ 20
oos ip =~ -5.54 P
Eiss = ggs + Cgg. Cgg SHORTED :o_?, o i Voo = ~160v—h
rss ~ bgd ° Vo = ~100V—]
1000 \\ Coss = Cgs + ng > - Vgg = —40v— \
T L] S »
—~ - © L
UQ'_ 80 N Ciss G 4
;’; \\ \ > 12 /’/
S s N g p 4
B N 3 7
o \\ U)
© \\ 6 8
% 400 CUES e
° L . g —
200 - s s
\.\\\c T @ /
res ] > FOR TEST CIAGUL
o L B o SEE FIGURE 13
100 101 0 5 10 15 ED 25 30
-Vps, Drain-to-Source Voltage (volts) Qg, Total Gate Charge (nC)
Fig 5. Typical Capacitance Vs. Fig 6. Typical Gate Charge Vs.
Drain-to-Source Voltage Gate-to-Source Voltage
P 103 R = R
— 7~ F 5 f—1—T OPERATION Ig ;HIS AREA LIMITED
2 / - BY Bps (on) B
g‘ 10! - / 2| i
< 71—~ D e
g 4 £ =
(0] Vs A < 5
= /7 -
"E THEE — T10us]
&) 1509C 250¢ S = r
£ / = 10 - :\ :-’l‘”
E 3 — i T “';L e
QO 10 r—— © = i i Sai e
2 —7 s e
3 7 : 7
g 71— < g N
o / / £ SE8
{I" / / ' 5 - . - B = S S L i
a R - M re=259¢
- / 2|4 X T =1505¢C
- / Vg = OV o1 7] SINGLE PULSE
0.5 1.5 2.5 3.5 45 "p.12 5 4 2 5 45 2 5 gg22 5 443
-Vsp, Source-to-Drain Voltage (volts) -Vps, Drain-to-Source Voltage (volts)
Fig 7. Typical Source-Drain Diode Fig 8. Maximum Safe Operating Area

Forward Voltage

374



-Ip, Drain Current (Amps)

1RF9630
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Appendix A: Figure 14, Peak Diode Recovery dv/dt Test Circuit — See page 1506
Appendix B: Package Outline Mechanical Drawing — See page 1509

Appendix C: Part Marking Information — See page 1516 Intemational
Appendix E: Optional Leadforms — See page 1525 LY o
1R| Rectifier
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PD-2.920

International
zer| Rectifier IRF9630S

HEXFET® Power MOSFET

e Surface Mount v
o - .
Available in Tape & Reel VDSS = -200V

® Dynamic dv/dt Rating l
® Repefitive Avalanche Rated

P-Channel a ! RDS(on) = 0.80Q
Fast Switching
ID = "6.5A

Ease of Paralleling

Description

Third Generation HEXFETs from International Rectifier provide the designer
with the best combination of fast switching, ruggedtzed device design, low
on-resistance and cost-effectiveness.

DATA
SHEETS

The SMD-220 is a surface mount power package capable of accommodating
die sizes up to HEX-4. It provides the highest power capability and the fowest
possible on-resistance in any existing surface mount package. The SMD-220
is suitable for high current applications because of its low internal connection
resistance and can dissipate up to 2.0W in a typical surface mount application. SMD-220

Absolute Maximum Ratings

Parameter ' Max. ' Units
ID @ Te= 25°C | Continuous Drain Current, Vas @ -10V 85 ]
Ip @ Tc = 100°C_| Continuous Drain Gurrent, Ves @ -10 V _-40 ] A
Iom Pulsed Drain Current @ -26
Po@Tc= 25°C | Power Dissipation ] 74 77' 3 W
Po@ Ta= 25°C Power Dissipation (PCB Mount)** 3.0
77777 | Linear Derating Factor ' 058 WG .
Linear Derating Factor (PCB Mount)** 0.025
Vas | Gate-to-Source Voltage ' ' 00 v
Eas | Single Pulse Avalanche Energy @ 500 mJ
Iam ' Avalanche Current ® 64 A
Ean Repetitive Avalanche Energy ® 74 mJ
dv/dt  lPeak Diode Recovery dv/dt ® ' 50 ' | Vins
Ty, Tsta 7: Junction and Storage Temperature Range -55 to +150 ' oC
B ~ Soldering Temperature, for 10 seconds 300 {1.6mm from case)
Thermal Resistance
- N Parameter Min. Typ. Max. Units
Rusc | Junction-to-Case ' N — — 17
Resa | Junction-to-Ambient {PCB mouny)™ . —_ - — 40 °GIW
Roa | Jungtion-to-Ambient - — — 62

** When mounted on 1" square PCB (FR- 4 or G- 10 Ma’ienal)
For recommended footprint and scldeting techniques refer to application note #AN-294,

3r7




IRF9630S

Electrical Characteristics @ Ty = 25°C (unless otherwise specified)

Parameter Min. | Typ. | Max. | Units Test Conditions
Vempss | Drain-to-Source Breakdown Voltage 200 | — — V[ Vgs=0V, Ip=-250pA )
AVigripss/ATy| Breakdown Voltage Temp. Coefficient | — | -0.24| — | V/°C |Reference to 25°C, lp=-1mA
Rosion) _ i Static Drain-to-Source On-Resistance | — — 1080 O |Vgs=10V,ip=-38A @
Vastny Gate Threshold Yoltage 20 { — [ 40| V |Vps=Vgs, lp=-250pA
Uts Forward Transconductance ‘ 28 | — | — | 8 |Vps=-50V,Ip=-35A @
Ioss - | Drain-to-Source Leakage (V3u‘rrent i : : -;gg pA \\;,i::jgg\\; xzzzgxl TJ=1;25°C
| Gate-to-Source Forward Leakage — — -100 Vgs=-20V
GSS nA
Gate-to-Source Reverse Leakage | — — | 100 Vas=20V
Qg Total Gate Charge o . — —-| 29 lp=-6.5A
Qg  |Gateto-SourceCharge = = | — | — | 54 | nC |Vpg=160V
Qga Gate-fo-Drain ("Miller") Charge — —-{ 15 Vgs=-10V See Fig. 6 and 13 @
taiton) Turm-On Delay Time ] v — | 12 — Vpp=-100V
fr ___|Rise Time — 27 — ns | =654
oo Tum-Off Delay Time N L — 128 | — Re=120Q
it Fall Time A ) — 24 — Ro=15Q See Figure 10 @
Lp Internal Drain Inductance — 4.5 — : GB ig“rf?& 2'23? ) :
- —— — nH | from package o
Ls - }Internal Source Inductance — | 75 | — and center of
- ) . die contact s
Ciss ___|Input Capacitance _ — [ 700 | — Vas=0V
Coss | Cutput Capacitance 1 — leoo | — pF | Vps=-25v
Crss Reverse Transfer Capacitance — 40 — f=1.0MHz See Figure 5
Source-Drain Ratings and Characteristics i _ ) o
- __ Parameter _ | Min. { Typ. | Max. | Units Test Conditions
Is Continuous Securce Current . — | 85 MOSFET symbol o
{Body Diode) ) i A showing the
Ism Pulsed Source Current . . 28 integral reverse &
_____|(Body Diode) @ ] L p-njunctiondicde.  Tls
Vsp | Diode Forward Voltage : — — | -85 V | T=25°C, Is=-8.5A, Vas=0V @
tr ___ | Reverse Recovery Time | — 1200 | 300 | ns [Ty=25°C, ls=-6.5A
Qrr Reverse Recovery Charge ) — 18 | 29 | uC |di/di=100A/us ®
fon ____{Forward Tum-On Time .._.| Intrinsic tum-on time is neglegible {tum-on is dominated by Lst+lp)
Notes:
@ Repetitive rating; pulse width limited by @ lgp<-6.5A, di/di<120A/us, VppsV(BRiDsS,
max. junction temperature (See Figure 11) Tus180°C
@ Vpp=-50V, starting Ty=25°C, L=17mH @ Pulse width < 300 us; duty cycle <2%.

Ra=25Q, 1As=-6.5A {See Figure 12}
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-Ip, Drain Current (Amps)

Te, Case Temperature (°C)

Fig 9. Maximum Drain Current Vs.
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Appendix A: Figure 14, Peak Diode Recovery dv/dt Test Circuit — See page 1506

Appendix B: Package Outline Mechanical Drawing — See page 1507

Appendix C: Part Marking Information — See page 1515

Appendix D: Tape & Reel Information — See page 1519
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