Philips Semiconductors

PowerMOS transistors
FREDFET, Avalanche ene

FEATURES

Product specification

PHPSND50E, PHBSND50E, PHWSND50E

rgy rated

SYMBOL

QUICK REFERENCE DATA

* Repetitive Avalanche Rated

* Fast switching

» Stable off-state characteristics

« High thermal cycling performance
* | ow thermal resistance

« Fast reverse recovery diode

Vpss = 500 V
[b=85A
Rpsion < 0.85Q
t, =180 ns

GENERAL DESCRIPTION

N-channel, enhancement mode field-effect power transistor, incorporating a Fast Recovery Epitaxial Diode (FRED).
This gives improved switching performance in half bridge and full bridge converters making this device particularly
suitable for inverters, lighting ballasts and motor control circuits.

The PHP8NDSOE is supplied in the SOT78 {TO220AB) conventional leaded package.
The PHWSNDSOE is supplied in the SOT429 (TO247) conventional leaded package.
The PHB8NDSOE is supplied in the SOT404 surface mounting package.

PINNING SOT78 (TO220AB) SOT404 SOT429 (TO247)
PIN | DESCRIPTION b 5=
e
1 gate i |
2 |drain’ b
3 source T
tab |drain
]
LIMITING VALUES
Limiting values in accordance with the Absolute Maximum System (IEC 134)
SYMBOL |PARAMETER CONDITIONS MIN. MAX. UNIT
Vpss Drain-source voitage T,=25°Cto 150°C - 500 \Y
0GR Drain-gate voltage T, =25 "C to 150°C; Rgg = 20 ki - 500 v
Vas Gate-source voltage - + 30 A
[ Continuous drain current Toe= 25 °C; Vgs =10V - 8.5 A
Top =100 °C; Vg =10V - 5.4 A
Iom Pulsed drain current T =25 °C - 34 A
Py Total dissipation Top=25"C - 147 w
Ti Te Operating junction and -55 150 e
storage temperature range
1 It is not possible to make connection to pin 2 of the SOT404 package.
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PowerMOS transistors

PHPSND50E, PHBBND50E, PHWSNDS0E

FREDFET, Avalanche energy rated

AVALANCHE ENERGY LIMITING VALUES

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

SYMBOL |PARAMETER CONDITIONS MIN. MAX. UNIT
Eus Non-repetitive avalanche Unclamped inductive load, I, = 8 A; - 510 mJ
energy Vpp €50V, starting T, = 25° C; Rgs =50 Q;
Ves =10V
Eumn Repetitive avalanche energy” - 13 mJ
lagr lag Repetitive and non-repetitive - 8 A
avalanche current
THERMAL RESISTANCES
SYMBOL | PARAMETER CONDITIONS MIN. | TYP. | MAX. [ UNIT
Rinjmo Thermal resistance junction - - 0.85 | K'W
to mounting base
Rinja Thermal resistance junction |SOT78 package, in free air - 60 - KW
to ambient SOT429 package, in free air - 45 - KW
SQT404 package, pcb mounted, minimum - 50 - Kw
footprint
ELECTRICAL CHARACTERISTICS
T, = 25 "C unless otherwise specified
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Visainss Drain-source breakdown Ves=0V; I =0.25mA 500 - - \Y
voltage
AV grypss /| Drain-source breakdown Vps = Vs, Ip = 0.25 mA - 0.1 %/K
AT, voltage temperature
coefficient
Rosion Drain-source on resistance |Vgs=10V; iy =48A - 0.7 { 0.85 Q
65Oy Gate threshold voltage Vos = Vge; Ip = 0.25 mA 2.0 3.0 4.0 \
O Forward transconductance |Vpe=30V;1;=48A 3.5 6 - S
DS Drain-source leakage current{Vps =500 V; Ve =0V - 1 25 pA
VDS_400V Ves=0V, T;=125°C - 40 | 250 | pA
lass Gate-source leakage current |V =430V, Vpg=0V - 10 200 | nA
Qguon Total gate charge 1,=85A; V=400 V; Vgg =10V - 88 110 | nC
g Gate-source charge - 6 7 nC
Qgy Gate-drain (Miller) charge - 47 60 nC
Tojory Turn-on delay time Vpp = 250 V Rp =30 Q; - 18 - ns
t, Turn-on rise time Rs =91 - 50 - ns
tarom Turn-off delay time - 104 - ns
f; Turn-off fall time - 60 - ns
Ly Internal drain inductance Measured from tab to centre of die - 3.5 - nH
Ly internal drain inductance Measured from drain lead to centre of die - 4.5 - nH
(SOT78 and SOT429 packages only)
L internal source inductance  |Measured from source lead to source - 7.5 - nH
bond pad
Ciss Input capacitance Vee=0V; Vg=25V;f=1MHz - 1060 - pF
Coee Output capacitance 160 - pF
" Feedback capacitance - 90 - pF
2 pulse width and repetition rate limited by T, max.
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Philips Semiconductors Product specification

PowerMOS transistors PHP8SND50E, PHBBNDSOE, PHWSNDSOE
FREDFET, Avalanche energy rated

SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS
T, = 25 "C unless otherwise specified

SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Is Continuous source current | T, =25°C - - 8.5 A
(body diode)
tsm Pulsed source current {(body |T,, =25C - - 34 A
diode)
Voo Diode forward voltage ls=85A, V=0V - - 1.5 V)
1, Reverse recovery time lg =85 A; Vg =0V; di/dt = 100 Alus - 180 - ns
ls =8.5A; Vgs =0V, di/dt = 100 Alus; - 220 - ns
125°C
Q. Reverse recovery charge ls=8.5A; Vg =0V, di/dt = 100 Alps - 0.65 - uC
s =85 A; Vg =0V, di/dt = 100 Alus; - 2.6 - uC
125°C
leem Peak reverse recovery ls = 8.5 A; Vg5 =0V, dl/dt = 100 Alus; - 15 - A
current 125°C
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Fig.1. Normalised power dissipation. Fig.3. Safe operating area. T,,, =25 C
PD% = 100-Py/Pp 55 o= {T 1) Ip & Iow = f(Vps), Iow Single pulse; parameter t,
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Fig.2. Normalised continuous drain current. Fig.4. Transient thermal impedance.
1D% = 100-1/1p 35 « = {(T,); conditions: Vg2 10 V Zn o = 1), pArameter D = t /T
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PHPBNDS0OE, PHBBNDSOE, PHW8NDS0E

1D, Drain current (Amps)

gfs, Transconductance (S)

Fig.7. Typical transfer characleristics.
Iy = f(Vss); parameter T,
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Fig.5. Typical output characteristics. Fig.8. Typical transconductance.
Ip = {(Vps); parameter Vg g, = K(Ip); parameter T,
o -RDS(on), Drain-Source on resistance (Ohms) a_ ‘ Normalised F_?DS(O‘N) =1(Tj}
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Fig.6. Typical on-state resistance. Fig.9. Normalised drain-source on-state resistance.
Rysion = H(ln); parameter Vs a= RDS(ON,/RDS(ONE o= HT)ilp=4.25A; Ve =10V
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Fig.10. Gate threshold voltage.
Visroy = (T); conditions: I = 0.25 mA; Vps = Vg4
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PHP8NDS50E, PHBBNDS50E, PHW8NDS50E

vDs, Dram Source voltage (Volts)

F/g 12. Typical capacitances, C,ss, Cm, C,ss.
= (V) conditions: Vg =0V, Hz

1E-01 iD/A SUB-THRESHOLD CONDUCTION 1000 Switching times (ns
VDO =250V
VGS =10V I
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Fig.11. Sub-threshold drain current. Fig.14. Typical switching times.
Ip = {(Vasy, conditions: T, = 25 “C; Vipg = Vs Lotorys b taomy & = F(R)
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Fig.156. Normalised drain-source breakdown voltage.
(BR)DSS/V (BRIDSS 25 'C T

VGS, Gate-Source voltage (Volts)
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Y =25T 20V, 7/
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Ves = (Qg); parameter Vg

Fig.13. Typical turn-on gate-charge characteristics.
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Fig.16. Source-Drain diode characteristic.
I = {(Vgps), parameter T,
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Fig.17. Normalised non-repetitive avalanche energy
rating.
Ens% = H{T o)

Fig.18. Unclamped inductive test circuit.
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