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ABSTRACT

The purpose of this project is to design and build a dimming electronic ballast for 36 Watt

fluorescent lamp, by IC IR2153. The lamp is ignited when mosfels are supplicd DC voltage from

bridge rectifier circuit. Inverter circuit is designed by using power mosfets and it is controlled by IC

IR2153 to ignite lamp and to control luminance. The ballast dimming controlled by frequency.

Therefore the range of dimming is between 951-663 lux and frequency range is between 35 - 200

kHz.
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International
TSGR Rectifier

Preliminary Datia Sheet No. PDBU0EZ-K

IR2153(D) (S)

SELF-OSCILLATING HALF-BRIDGE DRIVER

-’IA

« Integrated 600V half-bridge gate driver

e 15.6V zener clamp on Vee

» True micropower start up

e Tighterinitial deadlime control

o Low temperature coefficient deadlime

o Shutdown feature (1/6th Vee) on C1pin

o Increased undervoltage lockout Hysteresis (1V)
» Lower power level-shifting circuit

s Constant LO, HO pulse widths at startup

» Lower di/dt gate driver for betler nolse immunity
¢ Low side outputin phase with Rt

¢ Internal 50nsec (typ.) bootstrap diede {IR2153D)
s Excellent latch immunity an allinputs and outputs
* ESD protectionon allleads

Description

The IR2153(D)}S) are an improved version of the
popular IR2185 and IR2151 gate driver ICs, and incor-

Features—  — — T 7 T ProductSummary T T
VOFFSET 600V max.
Duty Cycle 50%
Tr/Tp 80/40ns
Vclamp 15.6V
Deadtime (typ.) 1.2 s
Packages
8 Lead PDIP 8 Lead SCIC

porates a high voltage half-bridge gate driver with a front
end oscillator similar te the industry standard CMOS
855 timer, The IR2153 provides more {unctionalify and
is easier to use than previous ICs. A shutdown feature

has been designed into the C pin, so that both gate driver outputs can be disabled using a low veltage control
signal. In addition, the gate driver output pulse widths are the same once the rising undervoltage lockout
threshold on V¢ has been reached, resulting in a more stable profile of frequency vs lime 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(S) IR2163D
A Max B ax
vee VB veec  ve
= E T E)
_ . - - = _ HO,:M_,*, 1 _ - = . M| EID _‘W\T,
 —RT Vs | RT vs — I_l
= S =
J{ T Lo i cr Lo mP
Shuidown_ | cou ShuldnwnJ% = cou
il T3

_-
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IR2183(D) (8)

Absolute Maximum Ratings

Infernafional
TR Reclifier

Absolute maximum ratings indicate sustained limits beyend which damage to ihe devrce may occur. All vollage param-
eters are absolute vollages referenced to COM, all currents are defined positive into any lead. The lherma! resvstance and

“power dissipation ralings aré measured under board Thounted and still air conditions.”

Symbol | Definition Min.— | Max. | tnits
Ve High side floating supply voltage -0.3 825
Vs High side Roating supply offset voltage Vg-25 Vg +0.3
i VHo High side fleating output voltage Vg-03 Vp+0.3
VIO Low side output veltage -0.3 Ve +0.3 M
VRT Rt pin voltage -03 Voo +0.3
Ver Cr pin voltage -0.3 Veo+0.3
lcc 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 Thermal resistance, junction to ambient (8 Lead DIP) — 125 W
{8 Lead SOIC) — 200
Ty Junction temperature =55 160
Ts Storage temperature -55 150 °C
To Lead temperature (soldering, 10 seconds) — 300
4 Recommended Operating Conditions
For proper aperation the device should be used within the recommended condilions.
Symbol | Definition Min. Max. Units
Ves High side floating suppfy vollage Vee-0.7 VeLamp
Vg Steady state high side floating supply offset voltage -3.0 (note 2) 600 v
Veo Supply voltage 10 Votamp
Icc Supply cuirent (note 3) 5 mA
Ty Junelien temperature -40 125 °C
Note 1:  This IC coniains a zener c!amp struclure batwaen lhe chlp Vee and COM wh|ch has a nomlnal breakdown

voltage of 15.6V. Please note lhat this supply pin should not be driven by a DC, low impedance power source
greater than the VcLamp specified in the Electrical Characteristics section.

Note 2:
more than 5Y.
Note 3:
vollage at this pin.

Care should be taken to avoid outpul switching conditiens where the Vg node tlies inductively below ground by

Enough current should be supplied to the Vioc pin of the IC to keep the internal 15.6V zener diode clamping the

wwwy.irf.com



tnfernaiional IR2153(D) (S)

TR Reclifier

~“Recommended ComponentValuess — —— —

Symbol [Component Min. [ Max. {1 Units
Rt Timing resistor value 10 —_ k
Cr Cr pin capacitor value 330 — pF

IR2153 RT vs Frequency
1000000'%@ ek SR
e s S
B : by [
S
100000 345N = =
e
~ T T
§ 10000 —o— 330p! by g S8y,
> =0 -
§ —m— 470pF = T < =3
g ——1nF T Values \.‘i\‘ >~ ﬁ
& 1000 —e—2.20F x5
-~ i
—%—4.7nF W
—a— 10nF 4\‘ T
100 = 190
P
10
10 100 1000 10000 100000 1000000
RT {ohms)

e
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IR2153(D) (S) IRfemnamonal

TSR Reclifier

Electrical Characteristics
- —— —— —Vpjas-Wce, Ves) =12V G 21000 pF; Cr-=-1-nF and-Ta =-25°C unless otherwise specified-The Viy-VrHandly —— — — - —
parameters are referenced to COM. The Vo and Ig parameters are referenced to COM and are applicable to the

respective output teads: HO or LO.
Low Voltage Supply Characteristics

“ Symbol|Definition Min. | Typ. | Max. |Units [Test Conditions
' Vecuws | Rising Vee undervoltage lockout threshold 8.1 9.0 99
Vecuv- Falling Vcc undervoltage lockout threshold 7.2 8.0 8.8 v
Vecuvd | Vec undervoltage lockout Hysleresis 05 1.0 1.5
laccuy | Micropower startup Vo supply current — 75 150 A VeofVoouy-
lace Quiescent Ve supply current — 500 950
Verame | Voo zener clamp voltage 14.4 15.6 16.8 vV Ice = 9mA
Floating Supply Characteristics
Symbol Definition Min. | Typ, | Max. |Units [Test Conditions
laBsuv Micropower startup Vs supply current — 0 10 A Voo sVoouy-
lags Quiescent VBS supply current — 30 50
VBSMIN Minimum required Vgg voltage for proper — 4.0 5.0 v Voo=Voouy+ + 01V
functionality from Rt to HO
LK Qflset supply leakage current - — 350 A Vg =Vg = 600V
VF Bootstrap diode forward veltage (IR21530) 0.5 — 1.0 vV IF = 250mA
Dscillator /O Characteristics
Symbol|Definition Min. | Typ. | Max. |Units |Test Conditions
. fosc Oscillator frequency 19.4 20 20.6 KHz R =36.9k
e 94 100 108 RT=7.43k
d RT pin duty cycle 48 50 52 % fo < 100kHz
leT CT pin current — 0.001 1.0 uA
leTuy WWV-mode C1 pin pulldown current 0.30 0.70 1.2 mA Vee=TV
Ver+ Upper C1 ramp voltage threshold — 8.0 —
Ver- Lower CT ramp voltage threshold — 4.0 — v
VcTsp | Ct voltage shutdown threshold 1.8 21 2.4
VRT+ High-level Rt oulput voltage, Vcc - VRT — 10 50 IRT=100 A
— 100 300 IrT=1mA
VRT- Low-level Rt oulput voltage — 10 50 IrT=100 A
e et | 300 || IRT=mA o
: VRTUV | UV-mode RT oulput voltage - . . — o . 100 [0 L) . VeoocsVoouy-
VRTSD |SD-Mode R output voltage, VG - VRT - 10 50 IRT =100 A,
Vor=ov
— 10 300 IRT = 1MA,
Ver =0V

4 _ wwwiirf.com
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TGR Rectifier

Electrical Characteristics (cont.)

Gate Driver Output Characteristics
Symbeol| Definifion Min. | Typ. | Max. [Units {Test Condifions
VoH High level oufput voltage, Vgias -Vo —_ 0 100 Iy =0OA
VOL Low-level output voltage, VO o 0 100 =y lo=0A
VOL_UV [ UV-mode output voltage, VO — a 100 lo=0A
VeosVeouw-
tr Output rise time — 80 150
It Cutput fall time — 45 100 nsec
tsd Shutdown propogation delay — 660 —
tg Output deadtime {HO or LO) 0.75 1.20 1.65 sec
Lead Definitions
Symbol | Descripfion
Veo Logic and internal gate drive supply voltage
Rt Oscillator timing resistor input
Crt Osclllator timing capacitor input
COM 1C power and signal ground
LO Low side gate driver output
Vg High voltage floating supply return
HO High side gate driver output
Ve High side gate driver floating supply
Lead Assignments
— ]
e~ w[e] [ vee w 7]
(2] wo 7] (2] o [7]
[5]e vs [5] [x]er v [©]
- - *’E*com R £ e E* i I ”{: COM — — O E} -
8 Lead PDIP 8 Lead SOIC
IR2153(D) IR21538

NOTE: The IR2153D is offered in 8 lead PDIP only.

www.irf.com 5




IR2153(D) (S)

Functional Block Diagram foriR2153(S) N

tmemationat
ISR Reclifier

- - - — - /- ;_._.__...:......_:.-_:._.T___' _____ —— _:__—___T______T______:_______:____l - - _
" ] 4 e
1 '
1 R §7 y Q i
| + LEHVEL' PULSE R HO
b : R
! @ DEAD | | PULSE _|E A
| TIME GEN | '
I >— Ié !
| N Q
1| Re2 h t Voo
: - 156V ¥ :
Cr |
|2 Lo6IC DEAD % Lo
I = TIME t
b ;
: uv = COM
| DETECT =
L____®F W\ _ 4 v\ e X~ ) N AN AR L
Functional Block Diagram for IR2153D
O . W T e e YL S — i |
h| ey
A 1 T B
) 1 - 1
1 - a |
\ i
| st | Lyt
1 |
! —| DEAD || PULSE _|E A
: — TIME GEN H.I D1 75!
|
| - 1
1 T i hd Tvcc
! B 15.6V 9 |
CT+_‘
DEAD
= B —— | TIME-|- -

NOTE: The D1 is a separale die.
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IR2153(D) (S)

TGR Reclifier
1092 [430)
i - T o T 7R 7 I el . NOTES: _
) ez l 1. DIMENSIONING & TOLERANCING PER ANSI Y14.5M-1982.
5 7 & 5| 71 Lo 2. CONTROLUNG DIMENSION: INCH.
610 [ 210] 3. DMENSIONS ARE SHOWN IN MILLIMETERS [INCHES)
o - - TV - ' T & TDUTLINE CONFORMS TOJEDEC QUTUNE WS=Q0IAB— —
1 2 3 4 - MEASURED WITH THE LEADS CONSTRANED TO BE
ER=E=RZ] I PERBENDICULAR—TO-DATUN PLANE .
o [[gzg]]a-l I~ (6 GMENSION DOES NOT INCLUDE MOLD PROTUSIONS. MOLD
U PROTUSIONS SHALL WOT £XCEED D.25 [.DID].
0.38 {.015] *—l {
HIN. ; 5,33 [,210]
< , Wk ‘.
4,06 [.160] | i ] i
203 [15] ‘ By s
j _JL_ g 0558 [022) ~
L 0.356 [.014] T
[#]o.25 oio] ®[c [a®]4E)] —
6% 91 S | I 0.381 [.015}
=2 0.204 [.008)
8 Lead PDIP 1-3003 01
RECOMMENDED  FOOTPRINT o T TALVETERS
L = W W | W] A
Q) ‘I &1 .72 [.026] A |05z |oees | 135 |75
AHAA ’ A [.oos0 [oose [olo [02s
e &5 %gf EELE 5 [0 |0 |0 [0
O " HoH: A C |.0075 |.0wB |ole |02
| I 0 [ee [ [480 [4sm
SR AD oierassl |0 & 1,78 [070) £ [0 |57 |38 |39
- rTRLLA P . ¢ |.050 BASC | 197 BASC
H tH |:H H EE EE i el | 025 BASC | 0635 BASE
e [ A R H |.208+ | 2420 | 580 |[620
I%'_hl 3X 1.27 [.050] j_._:fi :F—[ ¥k | 013 | 028|048
L fos [ose [om 127
B vyl o | & |o [®
i a-] - Kt
E 1, y
miiiimil] J
@—JLMB MJ I [=[wo o JLBxL o ¢
EAPHOBECIES]

" 4. OUTLINE CONFORMS TO JEDEC OUTLINE MS—012AA.
NS e e —{5) DIMENSIGN DOES NOT INCLUDE MOLD PROTRUSIONS.™
1. DIMENSIONING & TOLERANCING PER ANSI Y14.5M-1982, - MOLD- PROTRUSIONS.-NOT. T0. EXCEED- 0,25 [.00B)

2. CONTROLUING DIMENSION: MILLIE TER. DMENSIGN 1S, THE. LENGTH OF LEAD FOR
3. DIMENSIONS ARE SHOWN IN MILLIMETERS [INCHES] SOLDERING TO A SUBSTRATE,
8 Lead SOIC 01-0021 08
7

www.irf.com



|R2153(D) (S) nferationt

ISR Rectitier
VCLAMP
S — A 11111 L —_— . . i e - N
I B,
FIEEE SR
RIICTM\____/-\N_/-C‘
1
A )
~ 1
Lo 1
1
acii?
HO 1
Figure 1. Input/Output Timing Diagram
Rr
S0% 50%
90%
HO 10%
DT
LO 90%
10%

Figure 2. Switching Time Waveform Definitions

Figure 3. Deadlime Waveform Definitions

S " International

TSR Rectifier

WORLD HEADQUARTERS: 233 Kansas St., E| Segundo, California 90245 Tel: (310) 252-7105
http./Mvnwirf.com/ Data and specifications subject to change without notice.  4/6/2001
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Applications

-—n —Switch Mode-Power-Supply-(8MPS)--— —

¢ Uninterruptible Power Supply

SMPS MOSFET

IRFP450N

HEXFET® Power MOSFET

Vpss.

_Rds(on)max | Ip

500V

0.37 14A

¢ High Speed Power Switching

Benefits

¢ Low Gate Charge Qg results in Simple
Drive Requirement

e Improved Gate, Avalanche and Dynamic
dv/dt Ruggedness

¢ Fully Characterized Capacitance and
Avalanche Voltage and Current

TO-247AC
o Effective Coss Specified {See AN 1001)
Absoiute Maximum Ratings
Parameter Max. Units
Ip @ Teg=25°C Continuous Drain Current, Vs @ 10V 14
Ip @ Tc = 100°C | Continuous Drain Current, Vs @ 10V 8.8 A
low Pulsed Drain Current @ 56
Pp@Te =25°C Power Dissipation 200 w
Linear Derating Faclor 1.8 WG
Vas Gate-to-Source Voltage 30 vV
dv/dt Peak Dicde Recovery dv/dt @ 5.0 Vins
Ty Operating Junction and -55 to + 150
Tsta Storage Temperature Range oL
Soldering Temperature, for 10 seconds 300 (1.6mm from case }
Mounting torge, 6-32 or M3 screw 10 Ibfsin (1.1N-m)

Typical SMPS Topologies

s Two transistor Forward
s Half Bridge and Full Bridge
¢ PFC Boost

Notes @ through & are on page 8
“www.irf.com

1
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IRFP450N tAtermational
IR Rectifier
Static @ T, = 25°C (unless otherwise specified)
Parameter Min.{ Typ. | Max. |Units Conditions
B - VigRoss ~ ~| Drain-to-Source Breakdown Voltage— |- 500 | — { =—— V| Vaes =0V, Ip=250pA
Vemosy Ts|Breakdown Voltage Temp. Coelflicient | — (058 {— VI*C  Reference to 25°C, Ip = TmA
Rbs(on) Static Drain-to-Source On-Resistance | — 0.37 Ves =10V, Ip=84A @
T T T T T IV, | GateThreshold Voltage— —[—3.0-|——=]50" |V |"Vog=Vgg Ip=250pA— ——— — |- —— —
lpss Drairrto-Source Leakage Curent — |32 uA Vg = 500V, Vs = OV
— [ — [ 250 Vps = 400V, Vg =0V, Ty = 125°C
| Gate-to-Source Forward Leakage — | — [ 100 nA Vs = 30V
GSS Gate-to-Source Reverse Leakage —_ | — |-100 Vas = =30V
- Dynamic @ T, = 25°C {unless otherwise specified)
Paramefer Min. | Typ. | Max. | Units Conditions
dis Forward Transconductance 79 | — | — S | Vps =50V, Ip=8.4A
Qg Total Gate Charge —_— | — | 77 Ip = 14A
Qqs Gate-fo-Source Charge — | —] 28 nC | Vps = 400V
Clgd Gate-to-Drain {"Miller") Charge — [ —| 34 Vas = 10V, See Fig. 6and 13 @
ta(on) Turn-On Delay Time — | 20 | — Vop = 250V
tr Rise Time ~= 163 |— 1| g |ID=14A
tatomn Turn-Off Delay Time —_f 29 | — Rg =86.2
t Fall Time — | 25 [ — Vgs = 10V See Fig. 10 @
Ciss Input Capacitance — |2260| — Vgs =0V
Coss Output Capacitance — | 210 | — Vps = 25V
Cres Reverse Transfer Capacilance — | 14 | — | pF | f=1.0MHz, See Fig. 5
Coss Output Capacitance — | 2410} — Vs =0V, Vpg=1.0V, f=1.0MHz
Coss Qutput Capacilance — | B9 } — Vs = 0V, Vps =400V, f=1.0MHz
Coss €ll. Effeclive QOutput Capacitance — | 110} — Vg = 0V, Vpg = OV to 400V @
Avalanche Characteristics
Parameter Typ. Max. Units
Eas Single Pulse Avalanche Energy@ - 170 mJ
a4 lar Avalanche Current® —_ 14 A
! Ear Repetitive Avalanche Energy® -_— 20 md
Thermal Resistance
Parameter Typ. Max. Units
RoJsc Junction-to-Case —_— 0.64
Racs Case-to-Sink, Flat, Greased Surface 0.24 —_ °C/W
Roia Junction-to-Ambient —_— 40
Diode Charactetistics
Parameter Min. | Typ.| Max. | Units Conditions
. |% _ _ _|Centinvous Source Current | | | 1wl MOSFET symbal
(Bedy Diode) A showing ihe o B
lsm Pulsed Source Current integral reverse
(Body Diode) @ — | —| °® p-n junction diode.
Vsp Diode Forward Voltage —_— —] 14 V | Ty=25°C,ls=14A Vgs =0V @
ter Reverse Recovery Time — | 430| 650 ns | Ty=25°C, Ir = 14A
Qir Reverse RecoveryCharge — | 37| 56 | pC | di/dt=100A/ys @
ton Farward Turn-On Time Intrinsic tum-on time is negligible (tumn-on is dominated by Ls+Lp)

www.irf.com
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IRFP450N

Vpg, Prain-to-Source Voltage (V)

Fig 1. Typical Output Characteristics

100 [r———

Vpg, Drain-to-Sowce Voltage (V)

Fig 2. Typical Output Characteristics

3.0

TaR Rectifier
100 VS 100 VGS
TOP 15/ TOP 15V
- 1ov - = 1o
—<. ]- _é_w-. _ | — — L | —sn=T7TT —=1= == 1~ —_—
- - TaY ; T - T - TSV - -t
= T [= 7oV
g BOTTOM g:t v £ BOTTOM ggg
g 3
3 3 10
@ @
2 4 o)
[ [
.g . - E 6.0V
o 0 i a
a 7 5 )4
L ~/ £
P /“ 20us PULSE WIDTH / 20us PULSE WIDTH
o1 /| T)=25°C ; TJ=150°C
0.1 1 10 100 1 10 100

o Ip=14A
- — 2
< ol
< . 5 25
= o t7:3
= [~ T,=150°C = : p
4
I.:: P o 4/
a3 10 = = 5~ 20 ,
o = P o /
0 [ 7
5 ~ e /]
2 V4 38 15 =
p / o E “
[} L6 ]
g |/ nmesc 22 p
w 1P £ 10 >
(a] a P
- = 1
o T 05 [+
o2
e —ypsssVN—— —]— ——@ -
o 204s PULSE WIDTH = o0 ) Vgg=1ov|
v A
80 70 9.0 100 60 -40 20 O 20 40 60 B0 100 120 140 160

Vgs. Gale-to-Source Voltage (V)

Fig 3. Typical Transfer Characteristics

www.irf.com

T, Junclion Temperature ('C)

Fig 4. Normalized On-Resistance
Vs. Temperature
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Infernational
T6R Rectifier

=
o

ID=14A
100000 Vgg =0V, r=1MHZ
Ciss =G5+ Cga» s SHORTED S
- — — — — — = -C—- =C- —_ =} — =18 - —_ - —
10000 (] ng []
i Coss =Cds*cgd E
o e 5
"_'._i__ o~ Ciss i >
4 1000 = g 12
c —— =
g 3
N g =
! g‘ 100 === h"‘ﬁss e i?g 8
: O
g *,-(3 /
10 rsﬁ -
3
> Y
1 FOR TEST CIRCUIT
’ 10 100 1600 5 SEE FIGURE 13
: 0 20 a0 60 80
Vg, Drain-to-Source Voliage
P oG Qg, Total Gate Charge (nC)
Fig 5. Typical Capacitance Vs. Fig 8. Typical Gate Charge Vs.
Drain-te-Source Voltage Gate-to-Source Voltage
100 — 1000 T
OPERATION IN THIS AREA
= ZLIMITED BY Rpg{on)
- z W4 2
) -t
N g A // £ 100
3 1 - E i 74 1
- 7 7 a -
E sz 15006 l 8 4 s ] * Y
o 5 1p s . SRR
B e 3 iy 00usecH]
5 / / s - L 1lI Hsec
g = s F AT
~ 7 8 1 o LU Al msec
[a] f i - 5
o / Fly,=25°C el [Te = 25°C x
f i = 150°G i
ju— —— — — - [E— — - J- ] — I [ Y - JR— - — K - 1 bl JR— I [
N / Vos =0V oq Lomglefuise 7 L 1]
02 04 06 [1X-] TV 1 4 1 10 100 1000 10000

Vgp Source-to-Drain Voltage (V)

Fig 7. Typical Source-Drain Dicde
Forward Voltage

Vpg . DraintoSeurce Voltage (V)

Fig 8, Maximum Safe Operating Area
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0
25 50 75 100 125 150
Te . Case Temperature  (°C)
10%

i gy w— g

Fig 8. Maximum Drain Current Vs. Wien) tagety ¥
Case Temperature

Fig 10b. Switching Time Waveforms

1

3 et

. E LD = 0.50. 1/

ral = _—-""-—
U, et |_L4

Lot
8 _0.20. e /;"'
c //
2 o1 |
g ’ 0. 1 - _
® - 2 PbwM
T et g i
£ ! —hﬁ
[ =~ Lot
2 o i SINGLE PULSE L
[ 0,01 - L~ {THERMAL RESPONSE
[—" L Noles;
P B 1 | | |L I PLeet L | rpdyfactorD= 14/t B
0 B 2. Peak T =P pmX Zmic +Te

TR Rectifier
A L T _\ _. L o __ . - - . ER/\’W
N
i2 P
_______ - A= =] = [ — T . |
. - \ 1
< 10 }tl— — Voo
= .
E s A 1T 10v
S \ Pulse Width < 1ps
8 .\’ = s \ Duty Factor € 0.1 %
m L
o N\ 1
8 4 N Fig 10a. Switching Time Test Circuit
\\ .
DS
2 son N NI

m
©.0000f 0.0001 0.001 001 o1
14, Rectangular Pulse Duration (sec)

Fig 11. Maximum Effective Transient Thermal Impedance, Junction-to-Case
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Infernational

/
A |

Fig 12b. Unclamped Inductive Waveforms

las

g

Charge ——»_

TSR Rectifier
- - - 19V %‘_ 300 \ |D
E \ TOP 634
a 250 8.9A
R —— 3~ N |- [-BorToM— 1aa|—
cC \
[11]
o 200 \
[+}
c
*E 5 NANRS
\! < \ \
@ ™N
Fig 12a. Unclamped Inductive Test Circuit & 100 "N
1]
@ N
i/ £ N
V(BR)DSS w 50 NN
e tp—> 3
25 50 Fis) 100 125 150

Starting T, Junction Temperature (°C)

Fig 12¢. Maximum Avalanche Energy
Vs. Drain Current

Curent Regulator

BOK

e e e mr e —m — ——— — —]

--_VDS

g Ip

IR - _Gurrent Sampling Reslstors

Fig 13a. Basic Gate Charge Waveform

Fig 13b. Gate Charge Test Circuit
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-— - - e— - - Peak Diode Recovery dv/dt Test Circuit
. . ___ _ _ _ _ . puT—I%_  _Cireult Layout Consideratons | _ _ _  _ _  _  _ _
. - - e q - » Low Stray Inductance
K'I Y @ « Ground Plane
H + tow Leakage nductance
k/ Current Transformer
—
' "
@ |
{ @
| i
(IR AAN
o 1
A
Rg * gv/dt contrelled by Rg 1+
» Driver sama type as D.U.T. 1. Voo
¢ |gp contrelled by Duty Factor "D"
» D.U.T. - Device Under Test
(D . .
Driver Gate Drive B o WL
PWN— Period
1
. Vgg=10V *
- - (( —
)}
i @ |D.UT. 15 Waveiorm
Reverse
Recovery | Body Diode Forward
Current Current
difd
@lour Vg Waveform -
Diode Recovery \ 5
dv/dt
Voo
Re-Applied 4/ (
Vollage Body Diode * * Forward Drep
@ Inductor Curent
e e __ _‘—"_E_—LL_ o ——— —_— . el
P T
- — " Ripple-< 5% — —Jlgp
i

* Vg5 = 5V for Loglc Level Devices

Fig 14. For N-Channel HEXFETS
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TR Rectifier

TO-247AC Package Outline

Dimensions are shown in milli

meters (inches) . - -

3.65(.143) -DJ
1590 (.626) & 355 (140) 5.0 (209)
B} — [T 1530(802) j_ Amttey o
| | 250 (089)
/ 73 T 1,50 (059)
,l | rEsprzT] [ 4
b s 15
20.30 (.800) F7
19.70 (775) [ x g5 590217 : NOTES:
; 450 (177) | 1 DIMENSIONING & TOLERANCING
} ” H PER ANSIY id 5M, 1882,
32 3 | | 2 CONTROLLING GIMENSION : INCH
H 3 CONFORMS TO JEDEC QUTLINE
1 TO-247-AC
14.80 (58%) i b 430 (170
14.20 (.58} i 370 %:145;
2.40 (.094) 1.40 (.056) 0.20 (031 LEAD ASSIGNMENTS
2,00 2()-(07"9) = X 1.00 (039) *‘J X .40 (.016) 1-oate
[$To2s(0i0) @ [c][aB)] ol | 280(102) 3. SOURCE
-, 3.40 (_133) 220 (087) 4+ DRAIN
2X 3.00 (.118)
TO-247AC Part Marking Information
EXAMPLE : THIS IS AN IRFPE30 |>
WITH ASSEMBLY ]) PRkt NAMEBER
LOT CODE 3A1Q INTERNATIONAL O /

a

Notes:

O Repetitive rating; pulse width |
max. Juncticn temperature. (S

@ Starting T, = 25°C, L = 1.7mH

RECTIFIER ~_ | IRFPE30
LOGO ~ IGR

/ 3A1G 9302 \
ASSEMBLY DATE CODE

LOT CODE (YYWW)
YY = YEAR
WW WEEK
Imited by @ Pulse width 5 400us; duty cycle < 2%.

ee fig. 11)
& Cgee ff. is a lxed capacitance that gives the same charging time

Rg=25 , las= 14A. (See Figure 12) as Cyqs While Vpg Is rising from 0 to 80% Vpss
[€)] ISDS 14A. difdt < 51 ONHS, VDD = V(BR)DSS-

T,< 150°C

Data and specifications subject to change without notice.

This product has been designed and qualified for the Automotive [Q101] market.

Qualification Standards can be found on IR's Web site.

__International

R Rectifier

IR WORLD HEADQUARTERS: 233 Kansas St., El Segundo, California 90245, USA Tel: (310) 252-7105

TAC Fax: (310) 252-7903
Visit us at www.irf.com for sales contact information. 1/02
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