Philips Semiconductors

TrenchMOS™ transistor
Logic level FET

Product specification

BUK9840-55

GENERAL DESCRIPTION QUICK REFERENCE DATA
N-channel enhancement mode logic SYMBOL | PARAMETER MAX. UNIT
level field-effect power transistor in a
plastic envelope suitable for surface Vps Drain-source voltage 55 Vv
mounting. The device features very Iy Drain current 10.7 A
low on-state resistance and has Pt Total power dissipation 1.8 w
integral zener diodes giving ESD T; Junction temperature 150 'C
protection. it is intended for use in Rosiony Drain-source on-state 40 mQ
automotive and general purpose resistance Vag=5V
switching applications.
PINNING - SOT223 PIN CONFIGURATION SYMBOL
PIN DESCRIPTION
4
1 |gate
2 |drain
3 |source 97
4 |drain (tab)
LIMITING VALUES
Limiting values in accordance with the Absolute Maximum System (IEC 134)
SYMBOL |PARAMETER CONDITIONS MIN. MAX. UNIT
Vos Drain-source voltage - - 55 \
Voer Drain-gate voltage Res = 20 kQ - 55 \"
Vg Gate-source voltage - - 10 \"
Iy Drain current (DC) Te=25°C - 10.7 A
. Drain current (DC) On PCB in Fig.19 - 5 A
T.ow=25°C
o Drain current (DC) On PCB in Fig.19 - 3.1 A
Tomy = 100°C
lom Drain current (pulse peak value) T,=25°C - 40 A
Pt Total power dissipation Tep=25"C - 8.3 w
ot Total power dissipation On PCB in Fig.19 - 1.8 W
Tamp =25 °C
T T; Storage & operating temperature - -55 150 °C
ESD LIMITING VALUE
SYMBOL |PARAMETER CONDITIONS MIN. MAX. UNIT
Ve Electrostatic discharge capacitor ~ |Human body model - 2 kV
voltage (100 pF, 1.5 kQ)
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THERMAL RESISTANCES
SYMBOL |PARAMETER CONDITIONS TYP, MAX. UNIT
Rinisp From junction to solder point Mounted on any PCB 12 15 KW
Rij-amo From junction to ambient Mounted on PCB of Fig.18 - 70 KW
STATIC CHARACTERISTICS
T;= 25°C unless otherwise specified
SYMBOL [PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Verioss Drain-source breakdown Ves =0V I =0.25 mA 55 - - Vv
voltage T,=-55°C 50 - - \
Vasiro Gate threshold voltage Vps = Vag Ip = 1 MA 1.0 1.5 2.0 v
T,=150C 0.6 - - \
T,=-55C - - 2.3 v
Ipss Zero gate voltage drain current |Vps =55 V; V=0V, - 0.05 10 pA
T,=150°C - - 100 | pA
lass Gate source leakage current Veg=15V - 0.02 1 A
T,=150C - - 5 HA
tVeress | Gate source breakdown voltage |l = 1 mA 10 - - \
Dston) Drain-source on-state Ves=5Vilp=5A - 30 40 mQ
resistance T,=150°C - - 74 mQ

DYNAMIC CHARACTERISTICS

T = 25°C unless otherwise specified

SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
O Forward transconductance Vps=25V;lp=5A; T,=25°C 11 19 - s
Cs Input capacitance Vee=0V; Vpg=25V;{=1MHz - 1050 | 1400 | pF
Coss Qutput capacitance - 205 245 pF
Ces Feedback capacitance - 110 150 pF
taon Turm-on delay time Voo =30V; lpb =9 A; - 17 25 ns
t Turn-on rise time Ves=5ViRg=10Q; - 65 100 ns
tyon Turn-off delay time - 70 105 ns
] Turn-off fall time T,=25C - 70 105 ns

REVERSE DIODE LIMITING VALUES AND CHARACTERISTICS
T, = -55 t0 175°C unless otherwise specified

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

bor Continuous reverse drain T,=25C - - 10.7 A
current

lpam Pulsed reverse drain current T,=25C - - 40 A

Vsp Diode forward voitage le=86A; Vgs=0V - 0.85 1.1 \

ty Reverse recovery time Ie = 5 A; -di/dt = 100 Afus; - 45 - ns

Q, Reverse recovery charge Vos=-10V; V=30V - 3 - nc
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AVALANCHE LIMITING VALUE
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Woss Drain-source non-repetitive lo=36A; Vgpp25V, - - 60 mJ
unclamped inductive turmn-off Ves=5V;Rgs=50Q; Ty, =25°C
energy
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Fig.1. Normalised power dissipation.

Fig.3. Safe operating area. T, =25 C
PD% = 100-Pp/Pp 5 ¢ = {T,,)

Ip & Ion = [Vips); Iy SiNgle pulse; parameter i,
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Fig.2. Normalised continuous drain current.
D% = 1000/l 55 ¢ = f(T,); conditions: Vg2 5V

Fig.4. Transient thermal impedance.
Zy s = K1) parameter D = t/T
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Fig.5. Typical output.characteristics, T,= 25 °C.
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Fig.8. Typical transconductance, T;= 25 °C.
g = f{l,); conditions: Vs = 25V
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Fig.6. Typical on-state resistance, T;= 25 C.

Fig.9. Normalised drain-source on-state resistance.
Bosion = Ilp); parameter Vg

a = RpgonyBosiones = (1) In=5A; Vgs =5V
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Fig.7. Typical transfer characteristics.
Ip = f(Visg) ; conditions: Vpg = 25 V; parameter T,

Fig.10. Gate threshold voltage.

Visiroy = (1), conditions: Ip = 1 mA; Vg = Vs
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Fig.11. Sub-threshold drain current. Fig.14. Typical reverse diode current.
Ip = f{Vgs,, conditions: T,= 25 °C; Vps = Vs Ie = f{Vspg): conditions: Vs = 0 V; parameter T,
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Fig.12. Typical capacitances, Cy, Couss Crss- Fig.15. Normalised avalanche snergy rating.
C = f(Vpg); conditions: Vs =0V, f=1MHZz Whpss% = (T,); conditions: I, = 3.6 A
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. ig.16. Avalanche energy test circuit.
Fig.13. Typical turn-on gate-charge characteristics. FIgW16 N VS inf ;Ve eg}‘// estvrcu
Vas = (Qg); conditions: I, = 9 A; parameter Vg pss = 05 LI - BY ol (BY 0 = Vi)
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Fig.17. Switching test circuit.
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PRINTED CIRCUIT BOARD

Dimensions in mm.
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Fig.18. PCB for thermal resistance and power rating for SOT223.
PCB: FR4 epoxy glass (1.6 mm thick), copper laminate (35 um thick).
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