Philips Semiconductors

Product specification

TrenchMOS [0 transistor
Logic level FET

PHP45NO0O3LT, PHB45NO3LT, PHD45NO3LT

FEATURES

* 'Trench’ technology

* Very low on-state resistance

* Fast switching

« Stable off-state characteristics

* High thermal cycling performance
» Low thermal resistance

GENERAL DESCRIPTION

SYMBOL

QUICK REFERENCE DATA

VDSS = 30 V
I, = 45 A
RDS(ON) S 24 mQ (VGS = 5 V)
RDS(ON) S 21 mQ (VGS = 10 V)

N-channel enhancement mode logic level field-effect power transistor in a plastic envelope using 'trench ' technology.
The device has very low on-state resistance. Itis intended for use in dc to dc converters and general purpose switching

applications.

The PHP45NO03LT is supplied in the SOT78 (TO220AB) conventional leaded package.
The PHB45NO03LT is supplied in the SOT404 surface mounting package.
The PHD45NO3LT is supplied in the SOT428 surface mounting package.

PINNING SOT78 (TO220AB) SOT404 SOT428
PIN | DESCRIPTION &b 1ab
tab Q
1 gate ]
2 |drain*
3 |[source H L H
2 2
tab |drain Ul T 3 1 3
LIMITING VALUES
Limiting values in accordance with the Absolute Maximum System (IEC 134)
SYMBOL |[PARAMETER CONDITIONS MIN MAX. UNIT
Vpss Drain-source voltage T,=25°Cto 175°C - 30 \Y
Voer Drain-gate voltage T,=25°Cto 175°C; Rgs = 20 kQ - 30 \Y
Vss Gate-source voltage - +15 \%
I Continuous drain current T = 25°C; Vgs =10V - 45 A
T =100°C; Vo =10V - 33 A
lom Pulsed drain current T.wn=25°C - 180 A
Py Total power dissipation Tw=25°C - 86 w
Tir Teg Operating junction and -55 175 °’C
storage temperature
1 Itis not possible to make connection to pin 2 of the SOT428 or SOT404 packages.
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TrenchMOSQO transistor PHP45NO3LT, PHB45NO3LT, PHD45N0O3LT
Logic level FET

THERMAL RESISTANCES

SYMBOL |[PARAMETER CONDITIONS MIN. |TYP. |[MAX. JUNIT
R jmb Thermal resistance junction - - 1.75 | KIW
to mounting base
Rinja Thermal resistance junction [SOT78 package, in free air - 60 - KIW
to ambient SOT404 and SOT428 packages, pcb - 50 - KIW
mounted, minimum footprint

ELECTRICAL CHARACTERISTICS
T;=25°C unless otherwise specified

SYMBOL |[PARAMETER CONDITIONS MIN. |[TYP. |[MAX. |UNIT
Verpss | Drain-source breakdown Vs =0V; Iy =0.25 mA, 30 - - \%
voltage T,=-55°C | 27 - - \Y
Vesro) Gate threshold voltage Vps = Vgsi Ip = 1 mA 1 15 2 Vv
T,=175°C | 0.5 - - Vv
T,=-55°C - - 2.3 Vv
Rosion Drain-source on-state Ves=5V;Ip=25A - 20 24 mQ
resistance Ves=10V;Ip=25A - 16 21 mQ
Ves=5V; I =25A; T, =175°C - - 45 mQ
Oss Forward transconductance |Vps=25V;I,=25A 8 27 - S
Ioss Zero gate voltage drain Vps=30V;Vgs=0V, - 0.05| 10 HA
current T,=175°C - - 500 | pA
lass Gate source leakage current |Vgs =15V, Vps =0V - 10 100 nA
Qqto) Total gate charge Ib=40 A; Vpp =24 V;Vgs =5V - 23 - nC
s Gate-source charge - 7 - nC
Qga Gate-drain (Miller) charge - 10 - nC
T4 on Turn-on delay time Vop =15V, Ip =25 A; - 12 20 ns
t, Turn-on rise time Vegs=5V;R;=5Q - 80 130 ns
ty on Turn-off delay time Resistive load - 35 60 ns
t Turn-off fall time - 31 45 ns
Ly Internal drain inductance Measured tab to centre of die - 35 - nH
Ly Internal drain inductance Measured from drain lead to centre of die - 4.5 - nH
(SOT78 package only)
L Internal source inductance Measured from source lead to source - 7.5 - nH
bond pad
Ciss Input capacitance Vs =0V;Vps=25V;f=1MHz - 1050 - pF
Coss Output capacitance - 270 - pF
Cres Feedback capacitance - 140 - pF
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TrenchMOSQO transistor PHP45NO3LT, PHB45NO3LT, PHD45NO3LT
Logic level FET

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

SYMBOL |[PARAMETER CONDITIONS MIN. |[TYP. |[MAX. |UNIT
Is Continuous source current - - 45 A
(body diode)
lsm Pulsed source current (body - - 180 A
diode)
Vo Diode forward voltage Ir=25A; V=0V - 095 | 1.2 \%
=40 A; Vgs =0V - 1.0 -
t, Reverse recovery time Il =40 A; -dI/dt = 100 Alps; - 52 - ns
Qx Reverse recovery charge Vgs=-10V; Vg =25V - 0.08 - puC
AVALANCHE LIMITING VALUE
SYMBOL |PARAMETER CONDITIONS MIN. MAX. UNIT
Woss Drain-source non-repetitive [l =25 A; Vpp <15V, - 60 mJ
unclamped inductive turn-off |Vgs=10V; Rs=50Q; T, =25°C
energy
120 PD% Normalised Power Derating 120 ID% Normalised Current Derating
110 110
100 N 100
90 90 \\\
80 AN 80 ™
70 70
60 N 60
50 50 N
40 N 40
30 30
20 N 20
10 10 \
0 N 0 \
0 20 40 60 80 100 120 140 160 180 0 20 40 60 80 100 120 140 160 180
Tmb/ C Tmb/ °C
Fig.1. Normalised power dissipation. Fig.2. Normalised continuous drain current.
PD% = 100(Py/Pp 5 ¢ = f(T ) ID% = 100U/l 55 «c = {(T,,); conditions: Vgg= 5V
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Logic level FET

PHP45NO3LT, PHB45NO3LT, PHD45NO3LT
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Fig.3. Safe operating area Fig.6. Typical on-state resistance
Ip & Ipy = f(Vips), Iow Single pulse; parameter t, Roson = f(Ip); parameter V¢
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Fig.4. Transient thermal impedance. Fig.7. Typical transfer characteristics.
Znj.mp = K(t); parameter D = t/T Ip =f(Vgs)
ID, Drain current (Amps) Transconductance, gfs (S)
15V 5V Tj=25T 0 ps=2 —
10\,,’4/ ! 45V VDS =25V Ti=25C
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VDS, Drain-Source voltage (Volts) Drain current, ID (A)
Fig.5. Typical output characteristics Fig.8. Typical transconductance
Ip = f(Vpps); parameter Vs 9 = f(Ip)
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Fig.9. Normalised drain-source on-state resistance. Fig.12. Typical capacitances, Ci,, C,ss; Crss
a = Rpsiony/Rpsionyzs ¢ = (T); Ip =25 A; Vgs =5V C=1(Vps), Vgs=0V; f=1MHz
VGS(TO) / V '
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Fig.10. Gate threshold voltage. Fig.13. Typical turn-on gate-charge characteristics.
Visseroy = [(T}); conditions: I, = 1 mA; Vips = Vs Viss=f(Qg)
Sub-Threshold Conduction IF/A
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Fig.11. Sub-threshold drain current. Fig.14. Typical reverse diode current.
Ip = f{(Vissy, Vs = Vs Ie = f(Vsps)
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Logic level FET

PHP45NO3LT, PHB45NO3LT, PHD45NO3LT
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Fig.15. Normalised avalanche energy rating.

L
Fig.16. Avalanche energy test circuit.
Whss= 0.5L IS EBVDSE!(BVDSS_ VDD)
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