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Philips Semiconductors Product Specification
- ___________________________________________________|]
PowerMOS transistor BUK445-100A/B

GENERAL DESCRIPTION QUICK REFERENCE DATA

N-channel enhancement mode SYMBOL | PARAMETER MAX. | MAX. | UNIT
field-effect power transistor in a
plastic full-pack envelope. BUK445 -100A | -100B
The device is intended for use in Vps Drain-source voltage 100 100 A
Switched Mode Power Supplies b Drain current (DC) 14 12 A
(SMPS), motor control, welding, Pt Total power dissipation 30 30 w
DC/DC and AC/DC converters, and T; Junction temperature 150 150 °C
in general purpose switching FfDS(ON) Drain-source on-state 0.08 0.1 Q
applications. resistance
PINNING - SOT186 PIN CONFIGURATION SYMBOL
PIN DESCRIPTION U d
case| O
1 J|oate
2 [{drain
3 |source g
case |isolated
1 S
LIMITING VALUES
Limiting values in accordance with the Absolute Maximum System (IEC 134)
SYMBOL {PARAMETER CONDITIONS MIN. MAX. UNIT
Vos Drain-source voltage - - 100 \
Voer Drain-gate voltage Rgs = 20 kQ - 100 \
+Vis Gate-source voltage - - 30 \
-100A -100B
Ip Drain current (DC Ths= 25°C - 14 12 A
Io Drain current (DG The =100 °C - 8.7 75 A
lom Drain current {pulse peak value) |T,;= 25°C - 56 48 A
P Total power dissipation Te= 25°C - 30 w
st Storage temperature - -55 150 °C
T Junction Temperature - - 150 ‘C
THERMAL RESISTANCES
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Rijns ;he{ma’l resistance junction to | with heatsink compound - - 417 | KW
eatsin
Rivja Thermal resistance junction to - 55 - KW
ambient
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PowerMOS transistor BUK445-100A/B
STATIC CHARACTERISTICS
Trs = 25 °C unless otherwise specified
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Visrioss Drlain-source breakdown Ves=0V;l;=0.25 mA 100 - - \Y
voltage
Vasmro Gate threshold voltage Vps = Vas; Ip =1 mA 2.1 3.0 4.0 \'
loss Zero gate voltage drain current |Vps=100V;Vgs=0V; T, =25°C - 1 10 HA
loss Zero gate voltage drain current |Vos=100V; Vg =0V;T; =125 C - 0.1 1.0 mA
lgss Gate source leakage current Vas =230 V; Ve =0V - 10 100 nA
Rpson; Drain-source on-state Vas=10V; BUK445-100A| - 0.07 | 0.08 Q
resistance lb=13A BUK445-100B| - 0.08 | 0.1 Q
DYNAMIC CHARACTERISTICS
Tis = 25 "C unless otherwise specified
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
G Forward transconductance Vps=25V;i;=13A 7.0 | 135 - S
Cus Input capacitance Ves=0V;Vpg=25V;f=1MHz - 1650 | 2000 | pF
Coss Output capacitance - 350 | 500 pF
Cres Feedback capacitance - 100 | 150 pF
tson Turn-on delay time Voo =30V;lp =3 A; - 15 30 ns
t Turn-on rise time Vas =10 V; Rgs = 50 Q; - 25 40 ns
Taon Turn-off delay time Ryen=50Q - 100 | 160 ns
Turn-off fall time - 50 80 ns
Ly Internal drain inductance Measured from drain lead 6 mm - 4.5 - nH
from package to centre of die
L Internal source inductance Measured from source lead 6 mm - 7.5 - nH
from package to source bond pad
ISOLATION
Ty = 25 "C unless otherwise specified
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Vieai Repetitive peak voitage from all {R.H. <65% ; clean and dustfree - - 1500 \'
three terminals to external
heatsink
Ceni Capacitance from T2 to external |f =1 MHz - 12 - pF
heatsink

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

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

lor Continuous reverse drain - - - 14 A
current

lorm Pulsed reverse drain current - - - 56 A

Vs Diode forward voltage lr=14A;Vgs=0V - 1.3 1.7 \'

t, Reverse recovery time le =14 A; -dl¢/dt = 100 A/us; - 90 - ns

Q, Reverse recovery charge Ves=0V; V=30V - 0.70 - nC
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PowerMOS transistor BUK445-100A/B
AVALANCHE LIMITING VALUE
Tis = 25 “C unless otherwise specified
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Woss Drain-source non-repetitive lb=26A;Vpp<50V; - - 100 mJ
unclamped inductive turn-off Ve =10V ; Rgs =50 Q
energy
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Fig.1. Normalised power dissipation.

Fig.3. Safe operating area. T,s =25 °C
PD% = 100-Pp/Pp 25 ¢ = f(Tpe)

Ip & Ipy = f(Vps); Iou Single pulse; parameter t,
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Fig.2. Normalised continuous drain current.
ID% = 100-lo/lp 25 . = {(T;s); conditions: Vgg2 10V

Fig.4. Transient thermal impedance.
L s = f(t); parameter D = t/T

April 1993

252



0063994 TAL EEPHIN

Product Specification

BUK445-100A/B

PHILIPS INTERNATIONAL LSE D W 77];];DB:EI:

Philips Semiconductors

PowerMOS transistor

50 D14 gfs/$
I T . l
|1 I /K' - 15 :
110, > :
40 » - : : 7
a0 g : 10 //
: | i VGsiv= 8 //
20 I // i |
| | | ' 517 : : i
10 | | | & ] ! !
| | fd ] i
03 i ; I § ol
0 2 4 6 8 10 0 20 40
vos/v ID/A
Fig.5. Typlcal oulput characteristics, T;= 25 °C. Fig.8. Typical transconductance, T;= 25 °C.
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Fig.9. Normalised drain-source on-state resistance.

Fig.6. T}éalcal on-state resistance, T;= 25 °C.
a = Rosion/Rosiones ¢ = (T): lp = 13 A; Vs = 10 V

psiony = H(lp); parameter Vs

Fig.7. Typical transfer characteristics.
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Fig.10. QGate threshold voltage.

Vesmoy = H(T)); conditions: I, =

1 MA; Vg = Vigs
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Fig.11. Sub-threshold drain current. Fig.14. Typical reverse diode current.
Ip= f?VG_Q; conditions: T,=25 C; Vps = Vs I = {(Vsps); conditions: Vs = 0 V; parameter T,
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Fig.12. Typical capacitances, Cys, Coss Ciss: Fig.15. Normalised avalanche energy rating.
=f( Vns}; conditions: Vs =0 V?sf =1 MHz Woss% = (T,); conditions: Ip = 26 A
VGS/V
12 | ' vDD
0 vds/ V=3 , @
8 / vDs
L .
e 7 ves I = -1D/100
‘1 0 ;ﬁ} TUT "
/ ' Ro1
217 has shunt
°o 10 20 E) > _
aa/nc Fig.16. Avalanche energy test circuit.
Flg.13. Typical turn-on gate-charge characteristics. g‘;‘, T 0.5.LE-BV g}‘; v i
Vas = /(Qs): conditions: I = 26 A; parameter Vps oss = 0.5+ LI - BV oo/ (BV 55— Vipp)
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