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ABSTRACT

This project aims to invent the dimmable electronic ballast for compact fluorescent.
There are three circuits in this ballast. The first is filter and rectifier circuit that converts
alternative current voltage and transforms alternative current voltage to direct current voltage.
The second is 50% V‘;ﬂley Fill Passi‘ve Péwer Factor Correction, which is iﬁstalled to improve
power factor of the dimmable electronics ballast for compact fluorescent. The last is inverter,
which is consisted of integrated circuit No.IR2153. It generates pulse to trig the gate of the
mosfet-IRFP460 in order to switch on a compact fluorescent lamp. The compact fluorescent*s
light can be dimmed by increasing resonance frequency of the lamp.

The experimental results of dimmable electronic ballast for compact fluorescent are
found that the ballast can dim the compact fluorescent’s light by changing resonance frequency of

the lamp. It is not only saving the energy but also making the suitable condition of working

activities.
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I N Te rn O h O n O I Preliminary Data Sheet No. PD60062 revN

(NOTE:For new desighs, we recommend
IR’s new productIRS2153(D)

ISR Rectitier IR2153(D)(S) &(PbF)
SELF-OSCILLATING HALF-BRIDGE DRIVER

Features Product Summary
e Integrated 600V half-bridge gate driver
e 15.6V zener clamp on Vee VOFFSET 600V max.
e True micropower start up
e Tighter initial deadtime control Duty Cycle 50%
o Low temperature coefficient deadtime
o Shutdown feature (1/6th Vee) on Ct pin Tr'Tp 80/40ns
e Increased undervoltage lockout Hysteresis (1V) V. 15.8V
e Lower power level-shifting circuit clamp ;

e Constant LO, HO pulse widths at startup :
e Lower di/dt gate driver for better noise immunity Deadtime (typ') 12 S
e Low side output in phase with RT
e Intemal 50nsec (typ.) bootstrap diode (IR2153D) Packages
e Excelient [atch immunity on all inputs and outputs
e ESD protection on all leads

e Also avalilable LEAD-FREE

Description

The IR2153D(S) are an improved version of the 8 Lead PDIP 8 Lead SOIC
pepular IR2155 and IR2151 gate driver ICs, and incor-
porates a high voltage half-bridge gate driver with a front end oscillator similar to the industry standard CMOS
555 timer. The IR2153 provides more functionality and is easier to use than previous ICs. A shutdown feature
has been designed into the CT pin, so that both gate driver outputs can be disabled using a low voltage control
signal. In addition, the gate driver output pulse widths are the same cnce the rising undervoltage lockout
threshold on Vg has been reached, resulting in a more stable profile of frequency vs time at startup.
Noise immunity has been improved significantly, both by lowering the peak di/dt of the gate drivers, and by
increasing the undervoltage lockout hysteresis to 1V. Finally, special attention has been payed to maximizing
the latch immunity of the device, and providing comprehensive ESD protection on all pins.

Typical Connections
IR2153(3) IR2153D
A g0y AN oy
L MAX MAX
VGG VB VCC vE

Fil

i

T (=2 "

HO }':L HO [—AAA—]
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cT LDAM—@
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Shutdown [ B
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o1
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IR2153(D)(S) & (PbF)
NOTE:For newdesigns, we recommend
IR’s new product IRS2153(D)

Absolute Maximum Ratings

International
IGR Rectifier

Absolute maximum ratings indicate sustained limits beyond which damage to the device may occur. All voltage param-
eters are absolute voltages referenced to COM, all currents are defined positive into any lead. The thermal resistance and
power dissipation ratings are measured under board mounted and still air conditions.

Symbol | Definition Min. Max. Units
Vg High side floating supply voltage -0.3 625
Vg High side floating supply offset voltage Vg - 25 Vg +0.3
VHo High side floating output voltage Vs-03 Vg +0.3
Vio Low side output voltage -0.3 Voo +0.3 v
VRT RT pin voltage -0.3 Voo +0.3
Vor Ct pin voltage -0.3 Voo +0.3
lec Supply current {note 1) - 25 mA
IRT Rt pin current -5 5
dVg/dt Allowable offset voltage slew rate -50 50 Vins
Pp Maximum power dissipation @ Ta < +25°C (8 Lead DIP) — 1.0 W
(8 Lead SOIC) — 0.625
Rthya Themmal resistance, junction to ambient (8 Lead DIP) — 125 1
{8 Lead SCIC) — 200 N0
Ty Junction temperature -55 150
Ts Storage temperature -55 150 °C
TL Lead temperature (soldering, 10 seconds) — 300
Recommended Operating Conditions
For proper operation the device should be used within the recommended conditions.
Symbol | Definition Min. Max. Units
Vpg High side floating supply voltage Vee-0.7 VeLavp
Vg Steady state high side floating supply offset voltage -3.0 (note 2) 600 v
Voo Supply voltage 10 VoLAMP
lcc Supply current (note 3) 5 mA,
T, Junction temperature -40 125 °C

Note 1:  This IC contains a zener clamp structure between the chip Ve and COM which has a nominal breakdown
voltage of 15.6V. Please note that this supply pin should not be driven by a DC, low impedance power source
greater than the V¢ amp specified in the Electrical Characteristics section.

Note 2:  Care should be taken to avoid output switching conditions where the Vg node flies inductively below ground by
more than 5V.

Note 3:  Enough current should be supplied to the V¢ pin of the IC to keep the internal 15.6V zener diode clamping the
voltage at this pin.

2
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Recommended Component Values

IR2153(D)(S) & (PbF)

NOTE:For new designs, we recommend

IR's new product IRS2153(D)

Symbol |Component Min. Max. Units
Rt Timing resistor value 10 — kO
Cr Cr pin capacitor value 330 — pF
IR2153 RT vs Frequency
1000000 - e ;
)lk: TS !
100000 1
h [ - \
¥ 10000 —e—330pf Mo I | A -
? —a— 470pF . &+ . HH
@ ] T L
2 ——F = CT Values N Su ﬁ
& 1000 2 o)
'r ——2.2nF o
——4.70F il
—e—10nF K
100 —
10
10 100 1000 10000 100000 1000000
RT (ohms)
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IR2153(D)(S) & (PbF)

NOTE:For new designs, we recommend

IR's new

productIRS2153(D)

Electrical Characteristics

Veias (Vcc, VBg) = 12V, CL = 1000 pF, C1 =1 nF and Ta = 25°C unless otherwise specified. The Vy, VT and |y
parameters are referenced to COM. The Vg and I parameters are referenced to COM and are applicable to the

respective

output leads; HO or LO.

International
ToR Rectifier

Low Voltage Supply Characteristics

Symbol|Definition Min. | Typ. | Max. |Units [Test Conditions
Vecuy+ | Rising Ve undervoltage lockout threshold 8.1 8.0 9.9
Veouy- | Falling Voo undervoltage lockout threshold 7.2 8.0 8.8 Y
Vocuve | Voo undervoltage lockout Hysteresis 0.5 1.0 1.5
laccuv Micropower startup Voo supply current — 75 150 VeesVeoouv.
lacc Quiescent Voo supply current — 500 950 e
Veramp | Voo zener clamp voltage 144 15.6 16.8 v loe = 5mA
Fioating Supply Characteristics
Symbol Definition Min. | Typ. | Max. | Units [Test Conditions
lassuv Micropower startup Vag supply current — 0 10 VeesVeouv-
lass Quiescent VBS supply current — 30 50 PA
VBSMIN Minimum required Vgg voltage for proper — 4.0 5.0 \ VeosVeocouv+ + 0.4V
functionality from Rt to HO
Lk Cffset supply leakage current — — 50 pA Vg = Vg = 600V
VF Bootsirap diode forward voltage (IR2153D) 0.5 — 1.0 Vi IF = 250mA
Oscillator /O Characteristics
Symbol|Definition Min. | Typ. | Max. |Units | Test Conditions
fose Oscillator frequency 19.4 20 20.6 KHz Rt = 36.9kQ
94 100 106 RT =7.43kQ
d Rt pin duty cycle 48 50 52 % fo < 100kHz
[o13 CT pin current i 0.001 1.0 uA
lcTuy UV-mode CT pin pulldown current 0.30 0.70 1.2 mA Voo =7V
Vers Upper CT ramp voltage threshold — 8.0 -
VeT- Lower CT ramp voltage threshold — 4.0 = v
Versp | C1 voltage shutdown threshold 1.8 2.1 2.4
VRT+ High-level RT output voltage, Vcc - VRT —- 10 50 {rT = 100pA
— 100 300 IRT = 1mA
VRT- Low-level RT output voltage — 10 50 IrT = 100pA
— 100 300 - IRT = 1MA
VRTUV | WV-mode RT oulput voliage — 0 100 Voo £Vecuv-
VrRTsD | SD-Mode Rt oultput voltage, Vcc - VRT — 10 50 IrT = 100pA,
Ver=0V
— 10 300 IRT = 1mA,
Ver =0V
4 www.irf.com



[nternational
TR Rectifier

IR2153(D)(S) & (PbF)

NOTE:For new designs, we recommend
IR’s new productIRS2153(D)

Electrical Characteristics (cont.)

Gate Driver Output Characteristics
Symbol| Definition Min. | Typ. | Max. |Units |Test Conditions
VoH High level output voltage, Vgias -Vo — a 100 lo = OA
VOL Low-level output voltage, VO — 0 100 mv lo=0A
VOL_UV | UV-mode output voltage, VO — 0 100 lo=0A
Vce=Vecuy-
tr Qutput rise time — 80 160
tf Cutput fall time — 45 100 nsec
tsd Shutdown propogation detay — 660 —
td Qutput deadtime (HO or LO) 0.75 1.20 1.85 usec
Lead Definitions
Symbol | Description
Vee .Logic and internal gate drive supply. voltage
Rr Oscillator timing resistor input i
Cr Oscillator timing capacitor input
COM IC power and signal ground
LO Low side gate driver output
Vg High voltage floating supply return
HO High side gate driver output
VB High side gate driver floating supply
Lead Assignments
RA\YA\= I\
(] vee Vol8] [i]vee Ve le]
(2]~ o (7] (2]~ o [7]
[o]er vs [0] [=]er vs [ ]
[&] com w[2] [2] con o[ 5]
B Lead PDIP 8 Lead SOIC
IR2153D IR2153(S)

NOTE: The IR2153D is offered in 8 lead PDIP only.
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NOTE:For new designs, we recommend IWR Redlher
IR’s new product IRS2153(D)

Functional Block Diagram for IR2153(S)
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NOTE: The D1 is a separate die.
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NOTE:Fornew designs, we recommend
IR’s new productIRS$2153(D)

10.92 [.430]
B.84 [.348]

= NOTES:
e O 1. DIMENSICNING & TOLERANCING PFR ANS! Yid.5M—1982.
(&) m
— 'q |:| m i 2. CONTROLLING DIMENSION: INCH.
o [[zzi%]] 3. DIMENSIONS ARE SHOWM (N MILLMETERS [INCHES).
4, OUTLINE CONFORMS TO JEDEC OUTLINE MS—001AB.
'I 4 E MEASURED WITH THE LEADS CONSTRAINED TO BE
=P ! PERPENDICULAR TO DATUM PLANE C.
o [[gzg] —--| - (6] DMENSION DOES NOT INCLUDE MOLD PROTUSIONS, MOLD
15 [.045] PROTUSIONS SHALL NOT EXCFED 0.25 [.01C).
- 1.27 [.050]
0.3% [.015]
MIN,
5.33 [.210] |
- MAX d
\]
4,06 [.160] ! ] B
293 [11s] B U - 15
J o 0558 [.022] Ty
L 0.356 [.014] TN
g4 100 (@025 [o0] Bc BOIAD [7:62 Lsoo]] [
oX 7 gy 0381 [015]
ol 0.204 [.006]
8 Lead PDIP 01-3003 01
RECOMMENOED  FOOTPRINT INCHES | MILLMETERS
o DM TN T MAX | MV | WA
‘I [—ax 0.72 [.028] A | 0532 | 0688 | 135|175
H_H H | ] Al [ ,0040 |(.0098 | 010 0.25
] B B |04 [0 |03 |[045
g 7 6.5 :
ET— g : 5 A l?,‘ € |.0075 | 00%8 | 008|023
-— D |.189 136 4.80 4,98
e ! EACENETIOIEI A" tzssl 1|1 | g ovo) E 050 [a57 [3m1 |3
1's i L f € |50 BASC | 127 BASC
H ol H-] H 7 e 1 | 075 BASIC | 0835 BASC
i ) H | .2284 | 2440 | 580 6.20
%’4 K o _|.og |08 [as
L | .06 050 0.4} 1.27
o g " g
o | . ¢

i

A

[ 'y

HimIEA
-—H—-SXB A‘j Ny

[¢]o5 O@ C[AD[EE]

NOTES:

1. DIMENSIONING & TOLERANCING PER ANS! Y14.5M-1982.

2. CONTROLLING DIMENSICN: MILLIMETER,

4. OUTUNE CONFCRMS TO JEDEC QUTLINE MS-012AA,

DIMENSION DOES NOT INCLUDE MOLD PROTRUSIONS.
MOLD PROTRUSIONS NOT TO EXCEED 0.25 (.006)

3. DIMENSIONS ARE SHOWN IN MILLIMETERS [INCHES).

DIMENSION IS THE LENGTH OF LEAD FOR
SCLDERING TO A SUBSTRATE.

8 Lead SOIC

01-0021 08
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VCLAMP
|
Ve
|
| , Re
2/3—
“’_—‘? [ —=

LO

b

|

HO

Figure 1. Input/Output Timing Diagram

Ry o
50% 50%

Rywo

Figure 2, Switching Time Waveform Definitions

Rq
50% 50%

HO
LO j,ggo% Jp‘
10%

Figure 3. Deadtime Waveform Definitions

www.irf.com



International IR21 53(D)(S) & (PbF)

TOR Rectifier NOTE:For new designs, we recommend
IR’s new product IR$2153(D)
LEADFREE PART MARKING INFORMATION
Part number__| RXXX)(XX
Date code—— YWWi Ig?R ~ IR logo
1| PXRAXK—
IF:jen1tiﬁer . 0
Lot Code
? MARKING CODE {Prod mode - 4 digit SPN code)
P Lead Free Released
Non-Lead Free
Released
Assembly site code
Per SCOP 200-002
ORDER INFORMATION
Basic Part (Non-Lead Free) Leadfree Part
8-Lead PDIP IR2153 order I1R2153 8-Lead PDIP IR2153 order IR2153PbF
8-Lead SOIC 1R2153S order IR2153S 8-Lead SOIC IR2153S order IR2153SPbF
8-Lead PDIP IR2153D order IR2153D 8-Lead PDIP IR2153D order IR2153DPbF

International

ISR Rectifier

IR WORLD HEADQUARTERS: 233 Kansas St., E! Segundo, California 90245 Tel: {(310) 252-7105
This product has been qualified per industrial level
Data and specifications subject lo change without notice,  11/16/2005
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Philips Semiconductors

Product specification

PowerMOS transistors
Avalanche energy rated

IRFP460

FEATURES SYMBOL QUICK REFERENCE DATA
» Repetitive Avalanche Rated d
+ Fast switching Vpss =500V
» Stable off-state characteristics
« High themal cycling performance Ib=20A
« Low thermal resistance g
RDS(ON) S 027 Q
s
GENERAL DESCRIPTION PINNING SOT429 (TO247)
N-channel, enhancement mode PIN DESCRIPTION 5 5
field-effect  power  ftransistor, b @)
intended for use in off-line switched 1 gate -
mode power supplies, T.V. and ;
computer monitor power supplies, 2 drain
d.c.tod.c. converters, motorcontrol
circuits and general purpose 3 source
switching applications.
tab |drain )
The IRFP460 is supplied in the g 1
S0T429 (T0247) conventional
leaded package.
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 150°C - 500 v
Vier Drain-gate voltage T,= 25 °C o 150°C; Rgg = 20 kQ - 500 Vv
Vas Gate-source voliage - + 30 vV
I Continuous drain current Too = 25 °C; Vgg =10V - 20 A
Tep = 100°C; Vg =10V - 12.4 A
lom Pulsed drain current Tae=25°C - 80 A
b Total dissipation T =25°C - 250 W
T Tag Operating junction and -55 150 'C
storage temperature range
AVALANCHE ENERGY LIMITING VALUES
Limiting values in accordance with the Absolute Maximum System (IEC 134)
SYMBOL [PARAMETER CONDITIONS MIN. MAX. UNIT
Exs Non-repetitive avalanche Unclamped inductive load, I, = 20 A; - 1300 mJ
energy t, = 0.2 ms; T, prior to avalanche = 25°C;
Vop €50V, Rgs =50 Q; Vgg = 10V
Ear Repetitive avalanche energy’ |1,z = 20 A; t, = 2.5 ps; T, prior to - 32 mJ
avalanche = 25°C; Rgs = 50 Q; Vgs = 10 V
lags lar Repetitive and non-repetitive - 20 A
avalanche current
1 pulse width and repetition rate limited by T, max.
September 1999 1 Rev 1.000




Philips Semiconductors

Product specification

PowerMOS transistors IRFP460
Avalanche energy rated
THERMAL RESISTANCES
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. [ MAX_ [ UNIT
Ri b Thermal resistance junction - - 0.5 | Kw
to mounting base
Rija Thermal resistance junction | S0T429 package, in free air - 45 - Kw
to ambient
ELECTRICAL CHARACTERISTICS
T, = 25 "C unless otherwise specified
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX, | UNIT
Vierpss  |Drain-source breakdown Ves=0V; 5 =0.25mA 500 - - Vv
voltage
AV gripss / | Drain-source breakdown Vps = Vgs: Ip = 0.25 mA - 0.1 - %K
ATy voltage temperature
coefficient
Rpsion) Drain-source on resistance (Vgs=10V;I;=10A - 0.2 | 0.27 Q
GS(T0) Gate threshold voltage Vps = Vas; 1n = 0.25 mA 20 | 30 | 40 vV
O Forward transconductance |Vps=30V;1;=10A 13 18 - S
Ipss Drain-source leakage current | Vpg = 500 V; Ve =0V - 2 50 A
Vps =400 V; Vg =0V, T, =125°C - 100 | 1000 pA
less Gate-source leakage current (Vg =230 V; Ve =0V - 10 | 200 | nA
Qyetony Total gate charge =20 A; Vpop= 400 V; Vs = 10V - 147 | 190 nC
Qe Gate-source charge - 12 18 nC
Qqq Gate-drain (Miller) charge - 78 | 100 | nC
taton) Turn-on delay time Voo =250V, Rp =12 Q; - 23 - ns
t, Turn-on rise time Re=3.9Q - 72 - ns
taiorm Turn-off delay time - 150 - ns
1 Turn-off fall time - 75 - ns
Ly Internal drain inductance Measured from tab to centre of dis - 3.5 - nH
Ly Internal drain inductance Measured from drain lead to centre of die - 45 - nH
L, Internal source inductance |Measured from source lead to source - 7.5 - nH
bond pad
Ciss Input capacitance Vs =0V, Vs =25V;f=1MHz - |3000| - pF
Coss Output capacitance - 480 - pF
res Feedback capacitance - 270 - pF
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 - - 20 A
(body diode)
lap Pulsed source current (body |T,, = 25°C - - 80 A
diode)
Vsp Diode forward voltage I5=20A; Vg =0V - - 1.5 \
t, Reverse recovery time Is =20 A; Vg = 0 V; difdt = 100 A/us - 900 - ns
Q. Reverse recovery charge - 15 - uC
September 1999 2 Rev 1.000
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120 PD% Normalised Power Derating
10 | Zth-mb (kW) PHW20N50E
100 < FD = 0.5% = S
90 ™ ] u i
a0 ) %27 i M
h 0-1 Ep.155 i
70 ~ === = d
60 N A LHii=2 = i
50 N 0.02] ji B4y D=tol
40 0.01 = | e
o ~N. single pulsof .
<l = i T -
” N PSR 1 il | A1
0 1E-06 1E05 1E-04 1E-03 1E02 1E-D1 1E+00 1E+D1
0 20 40 60 80 100 120 140 Bl i
Tmb/°C ulse width, tp (s)
Fig.1. Normalised power dissipation. Fig.4. Transient thermal impedance.
PD% = 100-Pp/Pp o5 0 = KT ) L imp = () parameter D = t/T
120 D% Normalised Current Derating
110 Drain Current, ID {A) PHW20NSOE
20
100 ~ 4g L TI=25€ VGS=10V T
[,
20 16 /’A\:
80 -
o 14
70 // 5V
12
60 ‘\\ . L M
50 s /’// 4.8V
40 : = 48V
a0 2.4V
20 N 4 IV
10 \ Z 1 4 Vi
o 0
¢ 20 40 60 80 100 120 140 0 1 2 3 4
Tmb/ € Drain-Source Voltage, VDS (V)
Fig.2. Norralised continuous drain current. Fig.5. Typical output characteristics.
ID% = 100-1/l, 25 ¢ = (T, ); conditions: Vg2 10V Ip = f{(Vps); parameter Voo
> Drain-Source On Reslstance, RDS(on) (Ohms) PHW20NS0E
100 Peak Pulsed Drain Current, 1DM (A) PHW2ONS0E 4v| q.2v | a5V . |BIV o T =psC
= E 4.4 .
e =AE 0.45 =
= — Ty
A ST S A
10 ~ Nl Tk S~ T ~100us | | 0.4
] - - - 1 ms0 .35
CRDS(on) = VDS! ID - - 1 / /
duc R NE Nkl 03 LA /
1 = 100 ms= VeV Y VGS =8V
0.25 | A" 1oV
0.1 0.2
10 100 1000 0 2 4 6 8 10 12 14 16 18 20
Drain-Source Voltage, VDS (V) Drain Current, ID (A)
Fig.3. Safe operating area. T, =25 °C Fig.6. Typical on-state resistance.,
Ip & Iy = f{Vis) Ion Single pulse; parameter £, Rosony = (), parameter Vg
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Draln current, 1D (&) PHW20NS0E
30

VDS > &D X RDS(ON} V/
25 /
20

15 ,/
) -soc//_”ﬂsc
5 //
0 -"/

0 1 2 3 4 5 ] 7 [}
Gate-source voltage, VGS (V)

Fig.7. Typical transfer characteristics.
Iy = {Vig); parameter T,

VGS(TO)/ V

"y
B ™ hax.

et

sy

[l

a

0 40 20 0 20 40.:60 a0 100 120 140
/¢
Fig.10. Gate threshold voftage.
Visaoy = (1)), conditions: I = 0.25 mA; Vg = Vigg

o Transconductance, gfs (S} PHW20NS0E

1 VDS > 1D X RDS(ON
Ti=25C
14 e 450 C |
L—""

12 // — e A
10 Vg

g A

6 //’

217

¥

0 o

1] 5 10 15 20 25 30

Draln current, ID (A)

Fig.8. Typical transconduciance.
gi = f{l); parameter T,

N -77. SUB-THRESHOLD CONDUCTION
va - 7
i 7 7
1E02
! =1
7 f i I Ji
1E-03 2% 5
T 7
Fi Fi 7
7 T
1E-04 -
7 F
f |
1E.05 L !
T
f I
1E-06 I [
0 1 2 3 4
VGS/V

Fig.11. Sub-threshald drain current.
Ip = {Vss), conditions: T; = 25 °C; Vipg = Vg

a Normalised RDS(ON} = f(Tj}

y.

L~

0

60 40 20 0 20 40 60 60 100 120 140
75/ °C

a= RDS{DN/RDS(ON)ZS c= f(-"}):' I =10A Vs =10V

Fig.9. Nomalised drain-source on-state resistance.

Capacltances, Clss, Coss, Crss {pF) PHW20N50E
10000
:_-.‘ = CissT[1T]
Il T
W
M
1000 “..\‘*
- L
[y HH
M "~~~ Coss |||l
L1
~SCrss ]
100
0.1 1 10 100

Drain-Source Voltage, VDS (V)

Fig.12. Typical capacitances, C,,, C,,, C

1agr Q55! sy

C = f{Vps); conditions: Vgs =0V, f= 1 MHZ
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Source-Drain Dilode Current, IF {A) PHW20NSOE
5 _Gate-sourca voltage, VGS (V) PHW20N50E i: vésJov A7
14 11D =204 )/
13 Im=2sc 2007 . 40 7
12 300% = 35
1 P
10 = 30 27
9 200V 2 e
3 SZZ DD =400V zz /g I /|Tiq25¢
6 7
s f 15 sl
31/ 10 g
2 P
2 5 —
0 o ]
0 25 50 75 100 125 150 175 200 0 010203040506070609 1 1112 13 1.4 1.5
Gate charge, QG (nC) Drain-Source Voltage, VSDS {V}
Fig.13. Typical turn-on gate-charge characterislics. Fig.16. Source-Drain dicde characteristic.
Vs = f(Qg); parameter Vg Ir = (Vsps); parameter T,
600 Switching times, td{on), tr, td(off}, tf (ns) PHW20NSOE 100 Nen-repetitive Avalanche current, IAS (A)
tdfoff)
500 -
L.~ . iTj prior to avalanche = 25 C
400 =
- \ P~ 4
300 = 10 Pl
e
200 : S ] ,.Er’ tf ] VDS 125 C: = 3
/"' ___.,-.-.-"‘-""""'"rﬂ - ': S M
100 e by T td{on} - ID_/\— b =
— PHW20ONSOE
0 —_— 1 | A o mma v ||H||! i
0 5 10 15 20 25 30 1E-06 1E-05 1E-04 1E-03 1E-02

Gate reslstance, RG (Ohms)

Fig.14. Typical switching times, o, t tyomy t = f(Rg)

Avalanche time, tp (s)

Fig.17. Maximum permissible non-repetitive
avalanche current (1,5) versus avalanche time (t,);
unclamped inductive load

Normalised Drain-source breakdown voltage

115 V(BRIDSS @ Tj
V(BRIDSS @ 25 C
1.1 /
1.05 v
1
0.85
1/
0.8
0.85
-100 -50 0 50 100 150

Ti, Junction temperature {C)

Fig.15. Normalised drain-source breakdown voltage;
Vieripss/Vierpss 25 ¢ = (1))

Maximum Repetitive Avalanche Current, lAR (A}

100
10 — || {T] prior to avalanche = 25 C1]
125C .
=t (T
1- -
HH
1
il S
PHW20NSOE
oA LLeiiny
1E-06 1E-05 1E-04 1E-03 1E-02

Avalanche time, tp (s}

Fig.18. Maximum permissible repetitive avalanche
current (l,5) versus avalanche time (t,)
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Plastic single-ended through-hole package; heatsink mounted; 1 mounting hole; 3-lead TO-247 S0T429
Fa— A -~y
Agq— I--
\ﬁp
-1
_..—-=---
S
. —
-
—e| -
0 10 20mm
scale
DIMENSIONS (mm are the orlginal dimenslons)
unr| A &g | b b o]l e | |le|e| |y p|la]laln]ls|w|Yy|al|s
53 (19 12|22 |32 o0 |21 | 18 16 | 40 | 37 | 26 a5 |75 BT | 6 | 17
™) 47 | 17 |00 |6 |28 [os |20 |15 %) 15 | a5 | 33 | 24|52 | as | 70| % |53 | & | 4w
Hote
1. Tinning of lerminels ere unconiroliad within zone L.
QUTLINE REFERENCES EURQFEAN
VERSICH IEC JEDEC EIAJ PROJECTION | ISSUEOATE
0-g
S0T429 TO-247 == @ o500

Fig.19. SOT429; pin 2 connected to mounting base

Notes

1. Observe the general handling precautions for electrostatic-discharge sensitive devices (ESDs) to prevent

damage to MOS gate oxide.
2. Refer fo mounting instructions for SOT429 envelope.
3. Epoxy meets ULS4 VO at 1/8".
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DEFINITIONS

Data sheet status

Objective specification | This data sheet contains target or goal specifications for product development.
Preliminary specification | This data sheet contains preliminary data; supplementary data may be published later.
Product specification This data sheet contains final product specifications.

Limiting values

Limiting values are given in accordance with the Absolute Maximum Rating System (IEC 134). Stress above one
or more of the limiting values may cause permanent damage to the device. These are stress ratings only and
operation of the device at these or at any other conditions above those given tn the Characteristics sections of
this specification is not implied. Exposure to limiting values for extended petriods may affect device reliability.

Application information
Where application information is given, it is advisory and does not form part of the spacification.
© Philips Electronics N.V. 1999

All rights are reserved. Reproduction in whole or in part is prohibited without the prior written consent of the
copyright owner.

The information presented in this document does not form part of any quotation or contract, it is believed to be
accurate and reliable and may be changed without notice. No liability will be accepted by the publisher for any
consequence of its use. Publication thereof does not convey nor imply any license under patent or other
industrial or intellectual property rights.

LIFE SUPPORT APPLICATIONS

These products are not designed for use in life support appliances, devices or systems where malfunction of these
products can be reasonably expected to result in personal injury. Philips customers using or selling these products
for use in such applications do so at their own risk and agree to fully indemnify Philips for any damages resulting
from such improper use or sale.
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