
General Description
This Power MOSFET is designed for low voltage, high

speed power switching applications such as switching

regulators, converters, solenoid and relay drivers.
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Power MOSFET

Features
● Dynamic dv/dt Rating
● Repetitive Avalanche Rated
● Fast Switching
● Ease of Paralleling
● Simple Drive Requirements

Pin Configuration

Ordering Information

Absolute Maximum Ratings
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Part Number Package

CTM09N20N220 TO-220

Rating Symbol Value Unit 

Drain Current  –  Continuous 

 – Pulsed(Note 1)

ID

IDM

9.0

36

A

Gate-to-Source Voltage  –  Continuous VGS ±20 V 

Total Power Dissipation 

Derate above 25°C

PD 74 

0.59

W

W/°C 

Single Pulse Avalanche Energy(Note 2) EAS 250 mJ 

Avalanche Current(Note 1) IAR 9.0 A 

Repetitive Avalanche Energy(Note 1) EAR 7.4 mJ 

Peak Diode Recovery dv/dt (Note 3) dv/dt 5.0 V/ns 

Operating and Storage Temperature Range TJ, TSTG -55 to 150 °C

Thermal Resistance  – Junction to Case 

 – Junction to Ambient 

!JC

 !JA

1.70

62

°C/W

Maximum Lead Temperature for Soldering Purposes, 1/8"  from case for 10 seconds TL 300 °C

TO-220
Top View

N-Channel MOSFET
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Electrical Characteristics
Unless otherwise specified, TJ = 25°C.

Characteristic Symbol Min Typ Max Units

Drain-Source Breakdown Voltage

(VGS = 0 V, ID = 250 µA)

V(BR)DSS 200 V 

Drain-Source Leakage Current

(VDS = 200V, VGS = 0 V)

(VDS = 160V, VGS = 0 V, TJ = 125°C)

IDSS

25

250

µA

Gate-Source Leakage Current-Forward 

(VGS = 20 V, VDS = 0 V)

IGSSF 100 nA

Gate-Source Leakage Current-Reverse 

(VGS = -20 V, VDS = 0 V)

IGSSR -100 nA

Gate Threshold Voltage 

(VDS = VGS, ID = 250µA)

VGS(th) 2.0 4.0 V 

Static Drain-Source On-Resistance (VGS = 10 V, ID = 5.4A) (Note 4) RDS(on) 0.40 Ω

Forward Transconductance (VDS = 50V, ID = 5.4 A) (Note 4) gFS 3.8 S

Input Capacitance Ciss 800 pF 

Output Capacitance Coss 240 pF

Reverse Transfer Capacitance

(VDS = 25 V, VGS = 0 V,

f = 1.0 MHz)
Crss 76 pF

Turn-On Delay Time td(on) 9.4 ns

Rise Time tr 28 ns

Turn-Off Delay Time td(off) 39 ns

Fall Time

(VDD = 100 V, ID = 5.9 A,

RG = 12Ω, RD = 16Ω) (Note 4) 

tf 20 ns

Total Gate Charge Qg 43 nC 

Gate-Source Charge Qgs 7.0 nC

Gate-Drain Charge 

(VDS = 160V, ID = 5.9A,

VGS = 10 V) (Note 4) 
Qgd 23 nC

Internal Drain Inductance 

(Measured from the drain lead 0.25” from package to center of die)

LD 4.5 nH 

Internal Drain Inductance 

(Measured from the source lead 0.25” from package to source bond pad) 

LS 7.5 nH 

SOURCE-DRAIN DIODE CHARACTERISTICS 

Reverse Recovery Charge Qrr 1.1 2.2 µC

Forward Turn-On Time ton ** 

Reverse Recovery Time

IF = 5.9A, dIS/dt = 100A/µs (Note 4) 

trr 170 340 ns

Diode Forward Voltage IS = 9.0A, VGS = 0 V, TJ = 25°C (Note 4) VSD 2.0 V 

CTM09N20

Note

(1) Repetitive rating; pulse width limited by max. junction temperature

(2) VDD = 50V, starting TJ = 25°C,VGS = 10V, L=4.6mH, RG = 25Ω, IL = 9.0A

(3) ISD! 9.0A, di/dt ! 120A/µs, VDD! V(BR)DSS, TJ! 150°C

(4) Pulse Test: Pulse Width !300µs, Duty Cycle !2%

** Negligible, Dominated by circuit inductance
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Typical Electrical Characteristics
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Figure 1. Typical Output Characteristics,

TC=25°C

Figure 2. Typical Output Characteristics,

TC=150°C
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Figure 3. Typical Transfer Characteristics Figure 4. Normalized On-Resistance
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Figure 5. Typical Capacitance Vs.

Drain-to-Source Voltage

Figure 6. Typical Gate Charge Vs.
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VGS = 0V, f = 1MHz
Ciss = Cgs + Cgd,  Cds  SHORTED
Crss = Cgd
Coss = Cds  + Cgd

ID = 5.9A
VDS = 160V
VDS = 100V
VDS =   40V

TC = 25°C
TJ = 150°C

SINGLE PULSE

25°C

VGS = 0V

150°C

OPERATION IN THIS AREA LIMITED
BY RDS (ON)

Figure 7. Typical Source-Drain Diode

Forward Voltage

Figure 8. Maximum Safe Operating Area

FOR TEST CIRCUIT
SEE FIGURE 13
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Figure 9. Maximum Drain Current Vs.

Case Temperature

Figure 10a. Switching Time Test Circuit

Figure 10b. Switching Time Waveforms
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Figure 11. Maximum Effective Transient Thermal Impedance, Junction-to-Case

Pulse Width  ≤ 1µS
Duty Factor  ≤ 0.1%
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NOTES:

1. DUTY FACTOR, D = t1/ t2

2. PEAK TJ = PDM, x Z"JC + TC

PDM

t1
t2
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Figure 12a. Unclamped Inductive Test Circuit

Figure 12b. Unclamped Inductive Waveforms

Figure 13. Basic Gate Charge Waveform

Figure 12c. Maximum Aalanche Energy

Vs. Drain Current

Figure 13b. Gate Charge Test Circuit

Current Requlator
Same Type as D.U.T.

Current Sampling Resistors
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VDD = 50V
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QGS QGD

Charge

12V .2µF

50KΩ
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tp

tp
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IAS
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TOP 4.0A
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Package Dimension

TO-220

DIMENSIONS IN MILLIMETERS DIMENSIONS IN INCHS
SYMBOLS

MIN NOM MAX MIN NOM MAX
 

A 14.48  15.75 0.570  0.620

B 9.66  10.28 0.380  0.405

C 4.07  4.82 0.160  0.190

D 0.64  0.88 0.025  0.035

F 3.61  3.73 0.142  0.147

G 2.42  2.66 0.095  0.105

H 2.80  3.93 0.110  0.155

J 0.46  0.64 0.018  0.025

K 12.70  14.27 0.500  0.562

L 1.15  1.52 0.045  0.060

N 4.83  5.33 0.190  0.210

Q 2.54  3.04 0.100  0.120

R 2.04  2.79 0.080  0.110

S 1.15  1.39 0.045  0.055

T 5.97  6.47 0.235  0.255

U 0.00  1.27 0.000  0.050

V 1.15   0.045  

Z   2.04   0.080 

PIN 1: GATE

PIN 2: DRAIN

PIN 3: SOURCE


