CTMO9N20

Crownpo Technology

Power MOSFET
Features General Description
- Dynamic dv/dt Rating This Power MOSFET is designed for low voltage, high
- Repetitive Avalanche Rated speed power switching applications such as switching
- Fast Switching regulators, converters, solenoid and relay drivers.
- Ease of Paralleling
- Simple Drive Requirements
Pin Configuration Symbol
TO-220 N-Channel MOSFET
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Ordering Information
Part Number Package
CTMO9N20N220 TO-220
Absolute Maximum Ratings
Rating Symbol Value Unit
Drain Current — Continuous Io 9.0 A
— Pulsed(Note 1) Iom 36
Gate-to-Source Voltage — Continuous Vas +20 Vv
Total Power Dissipation Pp 74 w
Derate above 25°C 0.59 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 Ty, Tsta -55 to 150 °C
Thermal Resistance — Junction to Case 0 4c 1.70 °C/IW
— Junction to Ambient 0 JA 62
Maximum Lead Temperature for Soldering Purposes, 1/8" from case for 10 seconds T 300 °C
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Electrical Characteristics
Unless otherwise specified, Ty = 25°C.

CTMO9N20

Characteristic Symbol Min Typ Max Units

Drain-Source Breakdown Voltage Veripss 200 \
(Ves =0V, Ip = 250 yA)

Drain-Source Leakage Current lpss LA
(Vbs =200V, Vgs =0 V) 25
(Vps = 160V, Vgs =0V, T, = 125°C) 250

Gate-Source Leakage Current-Forward losse 100 nA
(Ves=20V, Vps=0V)

Gate-Source Leakage Current-Reverse lassr -100 nA
(Ves=-20 V, Vps =0 V)

Gate Threshold Voltage Vasiin) 2.0 4.0 \
(Vps = Ves, Ip = 250 uA)

Static Drain-Source On-Resistance (Vgs = 10 V, Ip = 5.4A) (Note 4) Ros(on) 0.40 Q

Forward Transconductance (Vps = 50V, Ip = 5.4 A) (Note 4) OFs 3.8 S

Input Capacitance Ciss 800 pF

: (Vos=25V,Ves =0V,
Output Capacitance Coss 240 pF
- f=1.0 MHz)

Reverse Transfer Capacitance Crss 76 pF

Turn-On Delay Time taion) 9.4 ns

Rise Time (Vop =100V, Ip=5.9A, tr 28 ns

Turn-Off Delay Time Re =12Q, Rp = 16Q) (Note 4) taof) 39 ns

Fall Time t 20 ns

Total Gate Charge Qg 43 nC

Gate-Source Charge (Vos = 160V, I» = 5.9A, Qqs 7.0 nC

- Vgs = 10 V) (Note 4)

Gate-Drain Charge Qqq 23 nC

Internal Drain Inductance Lo 4.5 nH
(Measured from the drain lead 0.25” from package to center of die)

Internal Drain Inductance Ls 7.5 nH
(Measured from the source lead 0.25” from package to source bond pad)

SOURCE-DRAIN DIODE CHARACTERISTICS

Reverse Recovery Charge Q« 1.1 2.2 uC

Forward Turn-On Time Ir = 5.9A, dis/dt = 100A/us (Note 4) ton **

Reverse Recovery Time tr 170 340 ns

Diode Forward Voltage s =9.0A, Vgs =0V, T, = 25°C (Note 4) Vsp 2.0 V

Note

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

(2) Vop = 50V, starting Ty = 25°C,Vas = 10V, L=4.6mH, Rc = 25Q, IL = 9.0A

(3) Isb = 9.0A, di/dt = 120A/us, Vbb = V(@BR)DSs, Ty = 150°C

(4) Pulse Test: Pulse Width =300us, Duty Cycle =2%

** Negligible, Dominated by circuit inductance
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Typical Electrical Characteristics

Figure 1. Typical Output Characteristics,

Crownpo Technology

Figure 2. Typical Output Characteristics,

Te=25°C Te=150°C
VGS VGS I |
TOP 15V ER — TOP 15V -
10V 1 10V hl! i
8.0v . — 8.0V
oy L w i T
BOTTOM 323 1 [ BotToM 3 g¥ ‘
4 10
10 2 =
€ ™ < czaf = =
< = s £ -
g I g i - f [' B
2 s Ll s
2 10° g 10 !'_1L
© 3 e H ]
a 11 I [ o
£ = - 4.5V
. !__“1_!. it wi
o i 20us PULSE WIDTH ] 20us PULSE WIDTH
10" uj Tc=25C 16 Te = 150°C
10" 10° 10’ 10" 10° 10'
Vos, Drain-to-Source Voltage (volts) Vs, Drain-to-Source Voltage (volts)
Figure 3. Typical Transfer Characteristics Figure 4. Normalized On-Resistance
Vs. Temperature
3.0
- [ f g Io=5.9A
S — 1.
| %
1 ‘B 2.5
10 = 8
n — s _ =
g e % g 20 /u""
<
s I ] —+—1 3E
5 2 2 15
2 10 25°C £
g f a
5 ¥ = 10 <
5 | -] s
- l: corme . —— g #
0.5 =
10 Vos = 50V
20us PULSE WIDTH 0.0 Vs =10V
4 5 6 7 8 9 10 -60 -40 -20 0 20 40 60 80 100 120 140 160
Vs, Gate-to-Source Voltage (volts) Ty, Junction Temperature (°C)
01-Mar-04

Document No. 51223

www.crownpo.com



CTMO9N20

Figure 5. Typical Capacitance Vs.
Drain-to-Source Voltage

Crownpo Technology

Figure 6. Typical Gate Charge Vs.
Gate-to-Source Voltage

1600 20
Ves = 0V, f = 1MHz Io = 5.9A I
=, Ciss = Cgs + Cgd, Cds SHORTED Vs = 160V 3
Crss = Cgd = Vbs = 100V "'ullll
1200 Coss = Cds + Cgd = 15 Vbs = 40V
=
-""}.\“ 3 - - - —
o
5 = g
:0; 800 ‘Ci . i 12
5 -9 .."":....= 2
5 Ty - 3
[$]
»
g 600 \,\ B S s
o T 2
™~ Coss, 8
400 Tt g 4
T g
—] = Crss p—t——
1 . —
] h“"f\L FOR TEST CIRCUIT
0 ' 0 | SEEFIGURE 13
10° 10 0 10 20 30 40 50
Vbs, Drain-to-Source Voltage (volts) Qe, Total Gate Charge (nC)
Figure 7. Typical Source-Drain Diode Figure 8. Maximum Safe Operating Area
Forward Voltage
10° CEENN=r=—re
5 i OPERATION IN THISAREALIMITED =5+
1 Y Ros !
o -1 e e rTm
é 10 o ,
< o E = 10
< - Q 5 =
g | 150°C F £ T
S ,J — 2 T
O *QE) LY }
5 y £ 10 I=p
[=)] (@] 5 F. - N
s 1
@ 25°C T [ m
ER a 117
g . _ =
-+ Tc=25°C
2f4] + T1=150°C 4
|| VGs =0V 01 SINGLE PULSE
05 07 0.9 1.1 13 15 042 % 12 %402 %42 ° 46 10"
Vsp, Source-to-Drain Voltage (volts) Vbs, Drain-to-Source Voltage (volts)
01-Mar-04

Document No. 51223

www.crownpo.com



CTMO9N20

Figure 9. Maximum Drain Current Vs.
Case Temperature

Crownpo Technology

Figure 10a. Switching Time Test Circuit
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Figure 12a. Unclamped Inductive Test Circuit
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Figure 12b. Unclamped Inductive Waveforms
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Figure 13. Basic Gate Charge Waveform
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Figure 12c. Maximum Aalanche Energy
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Figure 13b. Gate Charge Test Circuit
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Package Dimension
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PIN 1: GATE

PIN 2: DRAIN

PIN 3: SOURCE

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
[ 4.07 - 4.82 0.160 - 0.190
D 0.64 I 0.88 0.025 I 0.035
F 3.61 - 3.73 0.142 - 0.147
G 242 I 2.66 0.095 I 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 - 279 0.080 - 0.110
S 1.15 - 1.39 0.045 - 0.055
T 597 - 6.47 0.235 - 0.255
u 0.00 - 1.27 0.000 - 0.050
\ 1.15 - - 0.045 - -
z - - 2.04 - - 0.080
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