
SMPS MOSFET
Power MOSFET

Applications
● High frequency DC-DC converters
● Lead-Free

Benefits
● Low Gate-to-Drain Charge to Reduce

Switching Losses
● Fully Characterized Capacitance Including
Effective COSS to Simplify Design, (See
App. Note AN1001)

● Fully Characterized Avalanche Voltage
and Current

Absolute Maximum Ratings
Parameter Max. Units

ID @ TC = 25°C Continuous Drain Current, VGS @ 10V 17
AID @ TC = 100°C Continuous Drain Current, VGS @ 10V 12

IDM Pulsed Drain Current ① 68
PD @TC = 25°C Power Dissipation 140
PD @TA = 25°C Power Dissipation* 3.0 W

Linear Derating Factor 0.96 W/°C
VGS
dv/dt

Gate-to-Source Voltage
Peak Diode Recovery dv/dt ③

± 30
8.3

V
V/ns

TJ Operating Junction and -55 to + 175
°CTSTG Storage Temperature Range

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

Thermal Resistance
Parameter Typ. Max. Units

RθJC Junction-to-Case ––– 1.04
°C/WRθJA Junction-to-Ambient (PCB mount)* ––– 50

RθJA Junction-to-Ambient ––– 110

TO-252

VDSS RDS(on) max ID
200V 0.165Ω 17A
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Static @ TJ = 25°C (unless otherwise specified)
Parameter Min. Typ. Max. Units Conditions

V(BR)DSS Drain-to-Source Breakdown Voltage 200 ––– ––– V VGS = 0V, ID = 250µA
ΔV(BR)DSS/ΔTJ Breakdown Voltage Temp. Coefficient ––– 0.26 ––– V/°C Reference to 25°C, ID = 1mA ⑥
RDS(on) Static Drain-to-Source On-Resistance ––– ––– 0.165 Ω VGS = 10V, ID = 10A ④
VGS(th) Gate Threshold Voltage 3.0 ––– 5.5 V VDS = VGS, ID = 250µA

IDSS Drain-to-Source LeakageCurrent ––– ––– 25 µA VDS = 200V, VGS = 0V

––– ––– 250 VDS = 160V, VGS = 0V, TJ = 150°C

IGSS
Gate-to-Source Forward Leakage ––– ––– 100

nA VGS = 30V
Gate-to-Source Reverse Leakage ––– ––– -100 VGS = -30V

Dynamic @ TJ = 25°C (unless otherwise specified)
Parameter Min. Typ. Max. Units Conditions

gfs Forward Transconductance 4.0 ––– ––– S VDS = 50V, ID = 10A
Qg Total Gate Charge ––– 27 41

nC
ID = 10A
VDS = 160V
VGS = 10V, ④

Qgs Gate-to-Source Charge ––– 6.9 10
Qgd Gate-to-Drain ("Miller") Charge ––– 14 21
td(on) Turn-On Delay Time ––– 9.7 –––

ns
VDD = 100V
ID = 10A
RG = 6.8Ω
VGS = 10V ④

tr Rise Time ––– 32 –––
td(off) Turn-Off Delay Time ––– 17 –––
tf Fall Time ––– 8.9 –––
Ciss Input Capacitance ––– 910 –––

pF

VGS = 0V
VDS = 25VCoss Output Capacitance ––– 170 –––

Crss Reverse Transfer Capacitance ––– 31 –––
Coss Output Capacitance ––– 1380 ––– VGS = 0V, VDS = 1.0V, ƒ = 1.0MHz
Coss Output Capacitance ––– 67 ––– VGS = 0V, VDS = 160V, ƒ = 1.0MHz
Coss eff. Effective Output Capacitance ––– 150 ––– VGS = 0V, VDS = 0V to 160V ⑤

Avalanche Characteristics
Parameter Typ. Max. Units

EAS Single Pulse Avalanche Energy② ––– 260 mJ
IAR Avalanche Current① ––– 10 A
EAR Repetitive Avalanche Energy① ––– 14 mJ

Diode Characteristics
Parameter Min. Typ. Max. Units Conditions

IS Continuous Source Current
(Body Diode) ––– ––– 17

A

MOSFET symbol
showing the
integral reverse
p-n junction diode.

D

G

S

ISM Pulsed Source Current
(Body Diode) ① ––– ––– 68

VSD Diode Forward Voltage ––– ––– 1.5 V TJ = 25°C, IS = 10A, VGS = 0V ④
trr Reverse Recovery Time ––– 130 200 ns TJ = 25°C, IF = 10A

di/dt = 100A/µs ④Qrr Reverse RecoveryCharge ––– 610 920 nC
ton Forward Turn-On Time Intrinsic turn-on time is negligible (turn-on is dominated by LS+LD)

ƒ = 1 0MHz
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Fig 1. Typical Output Characteristics

100

TJ = 175°C

10

1
TJ = 25 °C

0.1

V DS= 50V
20µs PULSE WIDTH

0.01
5 6 7 8 9 10 11 12

VGS , Gate-to-Source Voltage (V)

Fig 3. Typical Transfer Characteristics

100
15V
12V
10V
8.0V
7.0V
6.0V
5.5V

BOTTOM 5.0V
10

5.0V

1

20µs PULSE WIDTH
TJ= 175 °C

0.1
0.1 1 10 100

VDS , Drain-to-Source Voltage (V)

Fig 2. Typical Output Characteristics
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10000
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VGS = 0V, f = 1 MHZ
Ciss = gs + Cgd, ds SHORTED
Crss = gd
Coss = Cds+ Cgd

Ciss

Coss

Crss
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VDS , Drain-to-Source Voltage (V)

10A

VDS = 160V
VDS = 100V
VDS = 40V
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8
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FOR TEST CIRCUIT
SEE FIGURE 13
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QG , Total Gate Charge (nC)

Fig 5. Typical Capacitance Vs. Fig 6. Typical Gate Charge Vs.
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Fig 7. Typical Source-Drain Diode
Forward Voltage
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Fig 10a. Switching Time Test Circuit
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Fig 10b. Switching Time Waveforms
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Notes:
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2. Peak T J = P DM x Z thJC + TC
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Fig 11. Maximum Effective Transient Thermal Impedance, Junction-to-Case
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Fig 12a. Unclamped Inductive Test Circuit
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Fig 12b. Unclamped Inductive Waveforms
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Fig 12c. Maximum Avalanche Energy
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Fig 13b. Gate Charge Test Circuit
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③

peak Diode Recovery dv/dt Test circuit

+
• Low stray Inductance
• Ground PIane
• Low Leakage Inductance
current Transformer

②

①

• dv/dt controIIed by RG
• Driver same type as D.U.T.
• ISD controIIed by Duty Factor "D"
• D.U.T. - Device Under Test

① Driver Gate Drive
P.W.

Period
r P.W. "l

VGS=10V *

② D.U.T. ISD Waveform

Reverse
Recovery
Current

di/dt
③ D.U.T. VDS Waveform

Diode Recovery
dv/dt

VDD

④ Inductor Curent

Ripple ≤ 5% ISD

* VGS = 5V for Logic LeveI Devices

Fig 14. For N-Channel HEXFET® Power MOSFETs

circuit Layout considerations
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12 34

/

12 34

TO-252 package OutIine
Dimensions are shown in miIIimeters (inches)

TO-252 part Marking Information

OR

YEAR 9= 1999
ASSEMBLY
LOT CODE

DATE CODE
P = DESIGNATES LEAD-FREE

PRODUCT (OPTIONAL)

DATE CODE
YEAR 9= 1999
WEEK 16
LINE A

WEEK 16
A = ASSEMBLYSITE CODE

ASSEMBLY
LOT CODE

916A

l l - I l
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