International

IR Rectifier

Applications

e High frequency DC-DC converters
o UPS/ Motor Control Inverters

e Lead-Free

Benefits

e Low Gate-to-Drain Charge to Reduce
Switching Losses

SMPS MOSFET

PD - 95378

IRFBS9N10DPbF

IRFS59N10DPbF

IRFSL59N10DPbF
HEXFET® Power MOSFET

Vpbss

RDS(on) max ID
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59A
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e Fully Characterized Capacitance Including NN
Effective Coss to Simplify Design, (See N
App' Note AN1 001) TO-220AB D2Pak TO-262
. - a =
e Fully Characterized Avalanche Voltage IRFB59N10D IRES5ON10D  IRESL59N10D
and Current
Absolute Maximum Ratings
Parameter Max. Units
Ip @ T =25°C Continuous Drain Current, Vgs @ 10V 59
Ip @ Tc = 100°C | Continuous Drain Current, Vgs @ 10V 42 A
lom Pulsed Drain Current ® 236
Pp@Ta =25°C Power Dissipation @ 3.8 W
Pp@T¢ =25°C Power Dissipation 200
Linear Derating Factor 1.3 wW/°C
Vas Gate-to-Source Voltage + 30 \
dv/dt Peak Diode Recovery dv/dt ® 3.3 V/ns
T, Operating Junction and -55 to + 175
Tsta Storage Temperature Range °C
Soldering Temperature, for 10 seconds 300 (1.6mm from case )
Mounting torge, 6-32 or M3 screw® 10 Ibfsin (1.1N<m)

Typical SMPS Topologies

o Half-bridge and Full-bridge DC-DC Converters
e Full-bridge Inverters

Notes @ through @ are on page 11



IRFB/IRFS/IRFSL59N10DPbF
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Static @ T, = 25°C (unless otherwise specified) TR Rectifier
Parameter Min. | Typ. | Max. | Units Conditions
V@Rr)pss Drain-to-Source Breakdown Voltage 100 | — | — \ Vgs = 0V, Ip = 250pA
AViripss/ATy | Breakdown Voltage Temp. Coefficient | — [0.11 |— | V/°C | Reference to 25°C, Ip = TmA
Rpson) Static Drain-to-Source On-Resistance | — | — (0.025| Q Vags =10V, Ip=354A ®
Vasith) Gate Threshold Voltage 30 | — | 55 \Y Vps = Vas, Ip = 250pA
Ioss Drain-to-Source Leakage Current — =% pA Vos =100V, Vs = 0V
— | — | 250 Vps = 80V, Vgs = 0V, T, = 150°C
| Gate-to-Source Forward Leakage — | — | 100 nA Vgs = 30V
Gss Gate-to-Source Reverse Leakage — | — | -100 Vas = -30V
Dynamic @ T, = 25°C (unless otherwise specified)
Parameter Min.| Typ. | Max. | Units Conditions
Ofs Forward Transconductance 18 | — | — S Vps =50V, Ip = 35.4A
Qg Total Gate Charge —_— 76 | 114 Ip = 35.4A
Qgs Gate-to-Source Charge — | 24 36 nC | Vps =80V
Qgq Gate-to-Drain ("Miller") Charge —_— 36 54 Vags =10V, @
tdcon) Turn-On Delay Time — 16 | — Vpp = 50V
tr Rise Time — | 0 | — 1] s | ID=354A
ta(offy Turn-Off Delay Time — | 20 [ — Rg =2.5Q
tf Fall Time — | 12 | — Vgs =10V @
Ciss Input Capacitance — [ 2450 — Vags =0V
Coss Output Capacitance — | 740 [ — Vps = 25V
Crss Reverse Transfer Capacitance — [ 190 [ — pF | f=1.0MHz®
Coss Output Capacitance — [ 3370 — Vaes =0V, Vps =1.0V, f=1.0MHz
Coss Output Capacitance — | 390 [ — Vgs = 0V, Vps =80V, f=1.0MHz
Coss eff. Effective Output Capacitance — | 690 [ — Vas = 0V, Vps = 0V to 80V ®
Avalanche Characteristics
Parameter Typ. Max. Units
Eas Single Pulse Avalanche Energy@ — 510 mJ
IAR Avalanche Current® —_— 35.4 A
Ear Repetitive Avalanche Energy® —_— 20 mJ
Thermal Resistance
Parameter Typ. Max. Units
Reuc Junction-to-Case —_— 0.75
Recs Case-to-Sink, Flat, Greased Surface ® 0.50 —_— °C/IW
ReJa Junction-to-Ambient® —_— 62
ReJa Junction-to-Ambient® — 40
Diode Characteristics
Parameter Min. | Typ.| Max. [ Units Conditions
Is Continuous Source Current Y I S MOSFET symbol v
(Body Diode) A showing the
Ism Pulsed Source Current |1 238 integral reverse G
(Body Diode) @ p-n junction diode. s
Vsp Diode Forward Voltage — | — 13 V | Ty=25°C, Is =354A,Vgs =0V @
ter Reverse Recovery Time — | 130 | 200 ns | Ty=25°C, I = 35.4A
Qur Reverse RecoveryCharge — 1 0.75( 11 uC | di/dt = 100A/uys @
ton Forward Turn-On Time

Intrinsic turn-on time is negligible (turn-on is dominated by Lg+Lp)




IRFB/IRFS/IRFSL59N10DPbF Iniernational

ISR Rectifier
Dimensions are shown in millimeters (inches)
10.54 (.415) 3.78 (149) B-]
2.87 (113) 10.29 (.4085) / ¢ 354(139) 4.69 (.185)
2.62 (.103) 4.20 (.165)
[-A-] |_ 132(052)
—L ¢ 1.22(.048)
y {g 6.47 (.255)
I 4 6.10 (.240)
15.24 (.600) I
14.84 (.584)
LEAD ASSIGNMENTS
115 (049) HEXFET IGBT:
MIN s, COPACK
128 — 1- GATE 1- GATE
2- DRAIN 2- COLLECTOR
3- SOURCE 3- EMITTER
4- DRAIN 4- COLLECTOR
14.09 (.555) |
13.47 (.530) 4.06 (.160)
3.55 (.140)
4 0.93 (.037) 0.55 (.022)
3X [
1.40 (.055) 069 (027) 91 ~ *X 0.6 (018)
3X oY
1.15 (.045) [¢] o036 (014) M [B]AM] 292 (115)
= T 264(104)
[esition - —
2X
NOTES:
1 DIMENSIONING & TOLERANCING PER ANSI Y14.5M, 1982. 3 OUTLINE CONFORMS TO JEDEC OUTLINE TO-220AB.
2 CONTROLLING DIMENSION : INCH 4 HEATSINK & LEAD MEASUREMENTS DO NOT INCLUDE BURRS.

TO-220AB Part Marking Information

EXAMPLE: THIS IS AN IRF1010

LOT CODE 1789 N @ l

ASSEMBLED ON WW 19, 1997 INTERNAT IONAL / PART NUMBER
INTHE ASSEMBLY LINE "C" RECTIFIER \ RF1010
CUPU i LOGO ~ ISAR 719C A

Note: "P"in assembly line * T——

position indicates "Lead-Free" / 17 89 DATE CODE
ASSEMBLY YEAR 7 = 1997
LOT CODE WEEK 19

LINE C





