N AMER PHILIPS/DISCRETE 25E D MM LL53931 0020590 4 WA

PowerMOS transistor BUK545-50A
Logic Level FET BUK545-50B
.. ..~
T-39-99
GENERAL DESCRIPTION QUICK REFERENCE DATA
N-channel enhancement mode SYMBOL | PARAMETER MAX. MAX. UNIT
logic level tield-effect wer
transistor in a plastic full-pack BUK545 -50A -50B
envelope. Vos Drain-source voltage 50 50 v
The device is intended for use in ] Drain current (DC) 20 18 A
Switched Mode Power Supplies Fg,,,. Total power dissipation 30 30 w
BSMPS), motor control, welding, T Junction temperature 150 150 'C
C/DC and AC/DC converters, dosm, Drain-source on-state resistance | 0.042 0.055 Q
and in general purpose switching Vas =5V
applications.
MECHANICAL DATA
Dimensions in mm 102 _,.,
F— X a4
Net Mass: 2g o 09 o meax e
g:g of l — r'"" 2.9 max
. — = 4.4
Pinning: BN ¥ e :I 7.49
1 = Gate L/ f ...... L 7.5
) 17
2 = Drain m';no o max
3 = Source ‘ [
3.5 A
notﬁnr:‘je:x ;'4
d i 13.5
: i l min
Wil 2f sE] 1
(D[ 0.0s @ |ofil«i-ff«— 09
L] ¢ !E :k o7 + L— 0.55 max
g __| —l |— 13
—»i[ 508 ]ie- :
=’ F’ fop view
S
Fig.1 SOT-186; The seating plane is electrically isolated from all términals.
Notes

1. Observe the general nandling precautions for electrostatic-discharge sensitive devices (ESDs) to prevent
damage to MOS gate oxide.

2. Accessories supplied on request: refer to Mounting Instructions for F-pack envelopes.
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PowerMOS transistor BUK545-50A
Logic Level FET BUK545-50B
... -~ .__-.-- -4 il
T-39-09
RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
SYMBOL |PARAMETER CONDITIONS MIN. MAX. UNIT
Vos Drain-source voltage - - 50 \4
Voar Drain-gate voltage Ras = 20 kQ - 50 \
+Vas Gate-source voltage - - 15 \"
-50A -50B
[ Drain current (DC) Ths = 25 °C - 20 18 A
lp Drain current {DC) The =100 °C - 13 11 A
lom Drain current (pulse peak value) |T, = 25°C - 80 72 A
Piot Total power dissipation The = 25 °C - 30 w
st Storage temperature - -55 150 C
T Junction Temperature - - 150 'C
THERMAL RESISTANCES
From junction to heatsink with heatsink compound B ths = 4 17 K/W
From junction to amblent Rinja = 55 K/W
STATIC CHARACTERISTICS
Ths = 25 °C unless otherwise specified
SYMBOL {|PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Vierjoss Drlain-source breakdown Vas =0 V;lp =0.25 mA 50 - - \'
voltage
Vas(io) Gate threshold voltage Vos = Vasi lp =1 MA 1.0 1.5 2.0 Y
oss Zero gate voltage drain current |Vps =50V; Vas =0 V; T, - 1 10 HA
oss Zero gate voltage drain current |Vos =50 Vi Ves = 0 V; ViT = 2o o - 01 | 1.0 | mA
lass Gate source leakage current Vgg =+15 V; Vpg =0V - 10 100 nA
Roson Drain-source on-state Vas =5 V; BUKS545-50A - 0.035 | 0.042 Q
resistance b=20A BUKS545-508 - 0.045 | 0.055 Q
DYNAMIC CHARACTERISTICS
Tis = 25 *C unless otherwise specified
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Ois Forward transconductance Vos=25V;15 =20 A 15 20 - S
Ciss Input capacitance Vas =0 V;Vps=25V;f=1MHz - 1450 | 1750 pF
Cocs Output capacitance - 500 600 pF
Cres Feedback capacitance - 220 275 pF
t4 on Turn-on delay time Voo =30 V; 1l =3 A; - 25 40 ns
. Turn-on rise time Vgs =5 V; Rag =50 Q; - 120 150 ns
S Tum-off delay time Rgen =50 Q - 160 220 ns
t Turn-off fall time - 110 145 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
The = 25 °C unless otherwise specified
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Visol Repetitive peak voltage from all | R.H. < 65% ; clean and dustfree - - 1500 Vv
three terminals to external
heatsink
Cieal Capacitance from T2 to external jf = 1 MHz - 12 - pF
heatsink
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PowerMOS transistor BUK545-50A
Logic Level FET BUK545-50B

L g T-39-09 A |

REVERSE DIODE RATINGS AND CHARACTERISTICS
Tiws = 25 "C unless otherwise specified

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

lor Continuous reverse drain - - - 20 A
current

loAm Pulsed reverse drain current - - - 80 A

Vsp Diode forward voltage l=20A;Vg=0V - 1.4 2.0 \

t, Reverse recovery time I =20 A; -dlg/dt = 100 A/us; - 250 - ns

Q, Reverse recovery charge Vas=0V;Vg=30V - 0.30 - ne

AVALANCHE RATING
Tns = 25 °C unless otherwise specified

—SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Wopss Drain-source non-repetitive Ib=89A;Vyp<25V; - - 90 mJ
unclamped inductive turn-off Vas=5V :Ras=50Q
energy
D%, Normalised Power Deraling DA
120 witl heatsirk o npgung 1000 FER
110
100 ;
90 S 100 ==p==tr s =
80 — Sa=E i
70 —1Z —_—
N ';’ ~\\~\‘\
g \\ R ==== e
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30 ‘\\ 1 -=Ezzszzﬁsségg H i §§§%
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Fig.2. Normalised power dissipation. Fig.4. Safe operating area. T,, = 25 °C
PD% = 100-Py/Pp o5 ¢ = (1,4 lp & Ipm = 1(Vbs); lou Single puise; parameter t,
D% Normnalised Current Deraling Zth 7 (KW,
120 —r—— 10 =
110 with hedisink conpdund
100
90 [k 7 4
80
70 P~ L o0s
60 - 0.1 -
50 N
40
30 4
ot \ 0.01
10 \
0 0.001 S
] 20 40 60 89 100 120 140 1E-07 1E-05 1E-08 1E-01 1E+01
Ths/ C t/s
Fig.3. Normalised continuous drain current. Fig.5. Transient thermal impedance.
ID% = 100-1y/l, 55« = (T,,); conditions: Vs> 5 V Zinphe = I(t); parameter D = /T
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PowerMOS transistor BUK545-50A
Logic Level FET BUK545-50B
- T-39-09 |
00 D/A gls/ S
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Fig.6." Typlcal output characteristics, T; = 25 °C. Fig.9. Typical transconductance, T; = 25 *C.
Ip = {(Vps); parameter Vgg s = f(Ip); conditions: Vg = 25v
0.20 RDS{ON)/ Ohm a Nommalised RDS(ON) = {(Tj)
3 K] 4 45
] 1.5 -
0.16 e
1
1.0 ]
o.10 -
— - Wes 7= ]
0.05 P 4 A - ‘—7—‘ 0.5
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aQ o]
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Fig.7. Typical on-state resistance, T;= 25 *C.
Rpsiony = f(In); parameter VGS

7/ °C
Fig.10. Normalised drain-source on-state resistance.
a = RpsonyRosionzs c= {(T); Ip = 20A; Ves =5V

D/A VGS(TO)/ V
/ ,/ “T-+
A
70 A Tl - mex.
Tire = 25 7 | 150 2 1T
60 e ~
pd — A By
50 // e [~
/1’ N \“‘\
“ // . 1] L] [mh T~
a0 A T4
20 T
4 =
10 7~
] - // 0
0 2 4 & 8 60 -40 -20 O 20 40 60 80 100 120 140
VGS/v T’ %
Fig.8. Typical transfer characteristics. Fig.11. Gate threshold voltage.
Ip = f(Vgs) ; conditions: Vpg = 25 V; parameter T; Vasao) = I(T), conditions: Ip = 1 MA; Vpg = Vs

January 1989

4

372

Philips Components



N AMER PHILIPS/DISCRETE 25E D MM LL53931 0020594 1 mm
PowerMOS transistor BUK545-50A
Logic Level FET BUK545-50B
o T-39-09 ) |
1E-01 100 IF/A
,/'/
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50 p..
1E-04 ’/,///’/
// f
1£05 =t /8150 ) 15
1E-06 i i ! i :”L!l i’i 0 A Ly I
Q 0.4 0.8 1.2 1.6 2 2.4 [+ 1 2
VGS/V VsDs /v

Fig.12. Sub-threshold drain current.
l[) = f(szj; COHdIﬁOI’IS.’ 7-1 = 25 .C,' VDS = VGS

Fig.15. Typical reverse diode current.
Ie = {(Vspg); conditions: Vgs = 0 V; parameter T,

1 C/pF
Ciss
, —————————}

— Coss

[— Crss

100+4==
10
a 20 40
vos /v

Fig.13. Typical capacitances, Ci;, Cuesr Ciesr
C = f(Vpg); conditions: Vgg = 0 V; f= 1 MHz
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Fig.16. Normalised avalanche energy rating.
Whihss% = f(The): conditions: Ip = 39 A
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Fig.14. Typical turn-on gate-charge characteristics.
Vs = f(Qg); conditions: I, = 39

, parameter Vpg
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Fig.17. Avalanche energy test circuit.
Woss = 0.5+ LI BV 555/ (BV pgs = Vipp)
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