Philips Semiconductors

Product specification

Silicon|}//'\

N-channel TrenchMOS™ transistor

PSMNO009-100W

FEATURES

* "Trench’ technology

* Very low on-state resistance
» Fast switching

* Low thermal resistance

GENERAL DESCRIPTION

SiliconMAX products use the latest
Philips Trench technology to
achieve the Ilowest possible
on-state resistance in each
package at each voltage rating.

Applications:-
» d.c. to d.c. converters
« switched mode power supplies

The PSMNO009-100W is supplied in
the SOT429 (TO247) conventional
leaded package.

Limiting values in accordance with the Absolute Maximum System (IEC 134)

SYMBOL QUICK REFERENCE DATA
i Vpgs = 100 V
I, =100 A
’ Rpsion) < 9 mQ
PINNING S0T429 (TO247)
PIN DESCRIPTION = =
O
1 gate -
2 drain
3 source
tab [drain 11) 2l] 3

CONDITIONS

LIMITING VALUES

SYMBOL |[PARAMETER

Vpss Drain-source voltage

Voer Drain-gate voltage

Vas Gate-source voltage

Ih Continuous drain current

lom Pulsed drain current

Py Total power dissipation

T Tsg Operating junction and
storage temperature

T,=25°Ct0175°C
T,=25°C to 175°C; Ras = 20 KQ

T, =25°C
T, =100°C
T.,.=25°C
T.,.=25°C

MIN. MAX. UNIT

- 100 \

- 100 \

- +20 \

- 100 A

- 79 A

- 300 A

- 300 w
-55 175 C

1 Maximum continuous current limited by package.

October 1999

Rev 1.100
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N-channel TrenchMOS™ transistor PSMNOQ09-100W

AVALANCHE ENERGY LIMITING VALUES
Limiting values in accordance with the Absolute Maximum System (IEC 134)

SYMBOL [PARAMETER CONDITIONS MIN. MAX. UNIT
Exs Non-repetitive avalanche Unclamped inductive load, 1,5 = 100 A; - 650 mJ
energy t, = 100 ps; T; prior to avalanche = 25°C;
fig:15
las Non-repetitive avalanche - 100 A
current

THERMAL RESISTANCES

SYMBOL [PARAMETER CONDITIONS TYP. MAX. UNIT

Rin jmo Thermal resistance junction - 0.5 K/W
to mounting base

Rinja Thermal resistance junction |in free air 45 - Kw
to ambient

ELECTRICAL CHARACTERISTICS
T=25°C unless otherwise specified

SYMBOL |[PARAMETER CONDITIONS MIN. | TYP. [ MAX. | UNIT
Vgrpss Drain-source breakdown Vas =0V; I =0.25 mA; 100 - - \Y
voltage T,=-55°C | 89 - - \Y
Vaso) Gate threshold voltage Vps = Vgg; b =1 mA 20 | 30 | 4.0 \Y
T,=175C [ 1.0 - - \Y
T,=-55°C - - 6 \Y
Rosiony Drain-source on-state Vas=10V; 15 =25A - 6.7 9 mQ
resistance T,=175°C - 15 25 | mQ
lass Gate source leakage current |Vgs=F10V; Vg =0V - 2 100 nA
Inss Zero gate voltage drain Vog=100V; Vg =0V; - 0.05] 10 uA
current T,=175°C - - 500 | pA
Qqtoy Total gate charge I5b=100 A; V=80 V; V=10V - 214 - nC
g Gate-source charge - 45 - nC
5 Gate-drain (Miller) charge - 91 - nC
tyon Turn-on delay time Voo =50V; Ry =2 Q; - 40 - ns
t, Turn-on rise time Vas=10V;R5=56Q - 100 - ns
ty o Tum-off delay time Resistive load - 260 - ns
t Turn-off fall time - 100 - ns
Ly Internal drain inductance Measured from tab to centre of die - 35 - nH
Ly Internal drain inductance Measured from drain lead to centre of die - 4.5 - nH
L Internal source inductance Measured from source lead to source - 75 - nH
bond pad
Ciss Input capacitance Vas=0V;Vg=25V;f=1MHz - 9000 - pF
Coes Output capacitance - 1000 - pF
Cree Feedback capacitance - 650 - pF
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N-channel TrenchMOS™ transistor PSMNOQ09-100W

REVERSE DIODE LIMITING VALUES AND CHARACTERISTICS
T, = 25°C unless otherwise specified

SYMBOL |[PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT

Is Continuous source current - - 100 A
(body diode)

lsm Pulsed source current (body - - 300 A
diode)

Vgp Diode forward voltage [r=25A;Vg=0V - 082 1] 1.2 \Y

le=75A; Vg =0V - 0.95 - \Y
t, Reverse recovery time Il- =20 A; -dl/dt = 100 A/us; - 100 - ns
Q, Reverse recovery charge Ves=0V; V=30V - 0.5 - uC
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Normalised Power Derating, PD (%)
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Fig.1. Normalised power dissipation.
PD% = 100-Pp/Pp 55 ¢ = f(Ty)
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Fig.4. Transient thermal impedance.
Z imo = (1), parameter D = t/T
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Fig.2. Normalised continuous drain current.
ID% = 1001/l o5 ¢ = {(Top)
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Fig.5. Typical output characteristics, T, = 25 "C.
Ip = f(Vps); parameter Vgg
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Fig.3. Safe operating area. T, =25 °C
Ip & Ioy = f(Vips); Ipu Single pulse; parameter t,
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Fig.6. Typical on-state resistance, T, =25 C.
RDS(ON) =i ( VGS)
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Fig.7. Typical transfer characteristics. Fig.10. Gate threshold voltage.
Ip = f(Vgs); parameter T, Viasroy = f(T)); conditions: Ip = 1 MA; Vpg = Vs
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Fig.8. Typical transconductance, T, =25 "C. Fig.11. Sub-threshold drain current.
9 = f(lp) Ip=1f(Vgs), T;=25"°C
Normalised On-state Resistance
2.9 Capacitances, Ciss, Coss, Crss (pF)
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25 —~
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Fig.9. Normalised drain-source on-state resistance. Fig.12. Typical capacitances, Ci, Coesr Crse-
RDS(ON)/RDS(ON)Z5 c= f(7—/) C = f(Vos); COﬂditiOﬂS.' VGS = 0 V; f= 1 MHZ
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Gate-source voltage, Vs (V)
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Fig.13. Typical turn-on gate-charge characteristics
VGS = fi ( QG)

Maximum Avalanche Current, l5s (A)
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Fig.15. Maximum permissible non-repetitive
avalanche current (l,5) versus avalanche time (t,);

Avalanche time, tay (ms)

unclamped inductive load
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Fig.14. Typical reverse diode current.
Ie = f(Vsps); conditions: Vs = 0 V; parameter T,
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MECHANICAL DATA

Plastic single-ended through-hole package; heatsink mounted; 1 mounting hole; 3-lead TO-247 SO0T429
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Aq - *
T 713
s F1-—1
i— —— k-
-— I
D
Y
4\;_ \.T
-l Q =
L
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scale
DIMENSIONS (mm are the original dimensions)
unt| A | A | b by |by|c|D|E|e|L " P|lalal|lrR|s|w|Y|als
53 [19 |12 |22 |32 |09 | 21 | 16 16 | 40 | 37 | 26 35 | 7.5 157 | 8 | 17°
™M 47 |17 |09 |18 |25 |06 | 20 | 15 |®%| 15 | 56 | 33| 24 | % |33 |71 | % |1sa]| 4 | 1>
Note
1. Tinning of terminals are uncontrolled within zone L.
REFERENCES
OUTLINE EUROPEAN
VERSION EC JEDEC EIA PROJECTION ISSUE DATE
-98-04-67
SOT429 TO-247 == @ 0608

Fig.16. SOT429; pin 2 connected to mounting base

Notes

1. Obsetve the general handling precautions for electrostatic-discharge sensitive devices (ESDs) to prevent

damage to MOS gate oxide.
2. Refer to mounting instructions for SOT429 envelope.
3. Epoxy meets UL94 VO at 1/8".
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