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International

TR Rectifier

Features

Integrated half-bridge package
Reduces the part count by half
Facilitates better PCB layout

Key parameters optimized for Class-D
audio amplifier applications

Low Ry oy, fOr improved efficiency

Low Qg and Qsw for better THD and
improved efficiency

Low Qrr for better THD and lower EMI
Can delivery up to 300W per channel into
8Q load in half-bridge configuration
amplifier

Lead-free package

Description
This Digital Audio MosFET Half-Bridge is specifically designed for Class D audio amplifier applications. It
consists of two power MosFET switches connected in half-bridge configuration. The latest process is used
to achieve low on-resistance per silicon area. Furthermore, Gate charge, body-diode reverse recovery,
and internal Gate resistance are optimized to improve key Class D audio amplifier performance factors
such as efficiency, THD and EMI. These combine to make this Half-Bridge a highly efficient, robust and
reliable device for Class D audio amplifier applications.

Absolute Maximum Ratings ®

DIGITAL AUDIO MOSFET

PD-97252

IRFI4020H-117P

Key Parameters ®

Vbs 200 V
Rpson) typ. @ 10V 80 mQ
Qq typ. 19 nC
st typ 6.8 nC
Rainy typ. 3.0 Q
T, max 150 T
o
&1
s102
a2 o1

52

S1/D2
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)

TO-220 Full-Pak 5 PIN

Gl, G2

D1, D2

S1, S2

Gate

Drain

Source

Parameter Max. Units
Vps Drain-to-Source Voltage 200 \%
Vas Gate-to-Source Voltage +20
Ipb @ Te=25T Continuous Drain Current, V g @ 10V 9.1 A
Ip @ Tc =100C Continuous Drain Current, Vgg @ 10V 5.7
Iom Pulsed Drain Current ® 36
Pp @Tc = 25T Power Dissipation @ 21 W
Pp @Tc = 100C Power Dissipation @ 85
Linear Derating Factor 0.17 W/
Eas Single Pulse Avalanche Energy@ 130 mJ
T, Operating Junction and -55 to + 150 T
Tste Storage Temperature Range
Soldering Temperature, for 10 seconds 300
(2.6mm from case)
Mounting torque, 6-32 or M3 screw 10lb+in (1.1N-m)
Thermal Resistance ®
Parameter Typ. Max. Units
Resc Junction-to-Case @ - 5.9 TIW
Rgsa Junction-to-Ambient (free air) —_— 65
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IRFI4020H-117P niernatfona

Electrical Characteristics @ T ; = 25T (unless otherwise specified) ®

Parameter Min. [Typ. |Max. Units Conditions
BVpss Drain-to-Source Breakdown Voltage 200 | — | — V.  [Vgs =0V, Ip = 250pA
ABVpgg/AT, Breakdown Voltage Temp. Coefficient —_— 24 —— | mV/C |Reference to 25T, I 5 = 1ImA
Rps(on) Static Drain-to-Source On-Resistance — 80 100 mQ |Vgs =10V, I =55A®
Vas(ih) Gate Threshold Voltage 3.0 — | 49 V  |Vps = Vgs, Ip = 100pA
AVgsiny/AT, Gate Threshold Voltage Coefficient —_— -12 — |mV/T
Ibss Drain-to-Source Leakage Current | — 20 MA  |Vpg = 200V, Vgs = OV
— | — | 250 Vps = 200V, Vgg = 0V, T, = 125C
lgss Gate-to-Source Forward Leakage | — 100 nA |Vgs =20V
Gate-to-Source Reverse Leakage — | — | -100 Vgs = -20V
Ots Forward Transconductance 11 _ — S |Vps =50V, Ip =5.5A
Qq Total Gate Charge —_— 19 29
Qgs1 Pre-Vth Gate-to-Source Charge — | 49 | — Vps = 100V
Qgs2 Post-Vth Gate-to-Source Charge — 1 095 | — nC |Vgs =10V
Qg Gate-to-Drain Charge — | 58 | — Ip = 5.5A
Qgodr Gate Charge Overdrive —_— 7.4 —_— See Fig. 6 and 15
Qsw Switch Charge (Qgs» + Qga) —_— 6.8 | —
Ra(iny Internal Gate Resistance —_— 3.0 E Q
tycom) Turn-On Delay Time o 84 | — Vpp =100V, Vg =10V @
t, Rise Time  — 80 | — Ip = 5.5A
tycorn Turn-Off Delay Time —_— 18 —_— ns |[Rg=2.4Q
te Fall Time E 4.0 E—
Ciss Input Capacitance — | 1240 | — Vgs = 0OV
Coss Output Capacitance — | 130 | — pF [Vps =25V
Ciss Reverse Transfer Capacitance —_— 28 —_— f =1.0MHz, See Fig.5
C,ss eff. Effective Output Capacitance — | 110 | — Vgs = 0V, Vpg = 0V to 160V
Lp Internal Drain Inductance —_— 4.5 —_— Between lead, b
nH |6mm (0.25in.) @\
Lg Internal Source Inductance o 75 | — from package e /
and center of die contact S
Diode Characteristics ®
Parameter Min. |Typ. |Max. Units Conditions
Is @ T¢c = 25T |Continuous Source Current | — 9.1 MOSFET symbol ]
(Body Diode) A |showing the
lsm Pulsed Source Current _ — 36 integral reverse &
(Body Diode) @© p-n junction diode. s
Vsp Diode Forward Voltage | — 13 V |T;=25C,Ig=55A,Vgs=0V 3
t Reverse Recovery Time _— 76 110 ns |[T;=25%T, | =55A, Vyp, = 160V
Qr Reverse Recovery Charge — | 230 | 350 nC |di/dt = 100A/us @

Notes:

@ Repetitive rating; pulse width limited by max. junction temperature.
@ Starting Ty= 25T, L = 8.6mH, R g = 25Q, Ipg = 5.5A.

® Pulse width < 400ys; duty cycle < 2%.

@ Rgis measured at T of approximately 90°C.

® Specifications refer to single MosFET.
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C, Capacitance (pF)

Fig 5. Typical Capacitance vs.Drain-to-Source Voltage
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Fig 1. Typical Output Characteristics
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Fig 2. Typical Output Characteristics
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100 1000
OPERATION ImHIS AREA
— 100 LIMITED BY R[yg(on)
< < e
= TJ:lSOCC/ / ] 10 »? =T~ AL
] o S
g 10 y y 4 g £y X "l
O / [ ] 1 N ‘\ .
£ y yi g 100psecH
g // /I % a . 2
o Y N
8 / / Ty=25C ® o1 teter
g 1 Z S HL =
7 7 = ~ 1msec] T[]
2 f i ¢ o001 - Yu o
A / / a x 10msec=
(%] ~ - ] [
9 / | a Tc=25T o
/ / I = 0001 | 1j=150C =———--—DC
/ / Vs =0V Single Pulse
O.l | 0.0001 L L el
0.2 0.4 0.6 0.8 1.0 1.2 1 10 100 1000
Vgp, Source-to-Drain Voltage (V) Vpg, Drain-to-Source Voltage (V)
Fig 7. Typical Source-Drain Diode Forward Voltage Fig 8. Maximum Safe Operating Area
10 5.0
N
S 45 ™
o & N
< 5
< > 40 \
5 6 S N
9] N -
£ 2 Iy = 100pA|
D
[%]
3 AN o 35 \‘
£ \ I-E
s 4 @ \
e \ g 30 N
_é \ a . \
\ 5 \
2 171
2.5
)
\ > \
0 2.0
25 50 75 100 125 150 -75 -50 -25 0 25 50 75 100 125 150
T3, Junction Temperature (T) T3, Temperature ()
Fig 9. Maximum Drain Current vs. Junction Temperature Fig 10. Threshold Voltage vs. Temperature

10 T H =
T T 1IT T T
——H =
D =0.50 muy
HH : =
O 1 0.20 T
L) 4+
= 0.10 =
N HH ——
@ I(IJIbI AT // R, R, R, Ri (T/W) | i (sec)
5 01 pF===0.021 —
=3 0.01 e | L L % 1.108 | 0.001041
[0 anS N
o I I % 2.172 | 0.148518 []
© |
£ CiE R v 2.621 | 2.010100
T 0.01 LI
,E ’ SINGLE PULSE HH
( THERMAL RESPONSE ) Notes:
1. Duty Factor D = t1/t2
2. Peak Tj = P dm x Zthjc + Tc[T]
0.001 LU il
1E-006 1E-005 0.0001 0.001 0.01 0.1 1 10 100

t1 , Rectangular Pulse Duration (sec)

Fig 11. Maximum Effective Transient Thermal Impedance, Junction-to-Case
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TO-220 Full-Pak 5-Pin Package Outline, Lead-Form Option 117

(Dimensions are shown in millimeters (inches))

A~
A 9P - A NOTES
1.0 DIMENSIONING AND TOLERANCING AS PER ASME Y14.5 M- 1994,
n ~— A1 2,0 DIMENSIONS ARE SHOWN IN MILLIMETERS [INCHES]
L /D LEAD DIMENSION AND FINISH UNCONTROLLED I\ L1.
ul AD, DINENSON D & £ DO NOT INCLUDE MOLD FLASH. MOLD FLASH SHALL NOT EXCEED
@ @ > - ,005” (0,127) PER SIDE, THESE DIMENSIONS ARE MEASURED AT THE OUTER MOST
EXTREMES OF THE PLASTIC BQDY.
. % DIMENSION b1, b3, b5 & c1 APPLY TO BASE METAL ONLY.
STEP OPTIONAL ON PLASTIC BODY DEFINED BY DIMENSIONS u & v.
/ 7.0 CONTROLLING DIMENSION : INCHES.
d2 03 1 = =
M DIMENSIONS N M DIMENSIONS N
AD M N
0 0
i B | MILLIMETERS INCHES 1 B | MILLIMETERS INCHES T
0 £ o £
LD, j UA C)omne uax || MNG Nax | s C| oM ] Nax | M Nax | s
A | 457 | 483 || 180 | 190 < 1.70 PS¢ -067 BsC
[ } [ J L1A f A | 257 283 o1 Rt L [ 1320 | 13.73 520 541
4{ v A A2 | 251 | 285 || 099 | 112 Lotet | 231 075 |00t 3
ws| 373 | a2 || 14 | 67 12| 127 | 1346 || 500 | .530
A4 579 6,29 228 048 L3 10.92 11.68 430 460
3x b4 —=tlj L2 L3 b | 061 085 024 | ‘a3 0| .05 | 615 238 | 242
o0 o | o056 | 0s0 || 022 | 035 | s op | 305 | 345 || 120 | .36
NOT b2 | 113 | 148 || 044 | 058 | 240|250 | 094 | 098 ) 6
CONCAVE b3 | 108 | 143 || 042 | 056 | 5 v | D40 | 050 || 0t6 | 020 | B
1 U 54| 076 | 108 || 030 | .042 ot - 45 - 45
bS o7 1.01 .0z .Q40 5
¢ | 033 | 063 || o013 | 025
AZ ™~ cl 0.28 0.58 .om Q23 5
D | 865 | 980 || 34 | 386 | 4
| e
5% b 2x b2 AS = a1 | 1580 | 1612 || 622 | 635
ol AL e 42 | 1397 | 1422 || 550 | .560
4x [e = [®]0.36@[B[AD)] d3 | 1230 | 12.02 || 484 | .509 LEAD ASSIGNMENTS
C —=—— A~ E| 063 | 1063 || 378 | 49 | 4 |~ SOURCE 2
2 - GATE 2
3~ DRAIN 2 / SOURCE 1
4~ GATE 1
5~ DRAIN 1
LEAD TP
EXAMPLE: THIS IS AN IRFI4020H WITH
L0 24
ASSEMBLED ON WWD2,2000
IN THE ASSEMBLY LINE 'L"
Note: "P" in assembly line
position indlicates “Lead Free”
OR
f|_PART NUMBER PART NUMBER
INTERNATIONAL INTERNATIONAL | g
RecTFER~f| RFI4020M RECTIFER~[| IRFIA0Z0H |
LOGO ‘
IR 002L ] DATE CODE [ ISR PIIZA; DATE GODE
P YEAR 0 = 2000 i H~_P= DESIGNATES LEAD-FREE
sy 101 O ge ] e 02 e L1 O 2 f] oot omiow)
LOT CODE LOT CODE WEEK 027

A= ASSEMBLY SITE CODE

TO-220AB Full-Pak 5-Pin package is not recommended for Surface Mount Application.

Data and specifications subject to change without notice.
This product has been designed for the Consumer market.
Quialification Standards can be found on IR’s Web site.
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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.08/2006
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Note: For the most current drawings please refer to the IR website at:
http://www.irf.com/package/




