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Dual N & P-Channel PowerTrench® MOSFET
N-Channel: 40V, 20A, 24mQ P-Channel: -40V, -20A, 54mQ

Features General Description

B Max rpg(on) = 24mQ at Vgg = 10V, Ip = 9.0A

March 2015

Q1: N-Channel These dual N and P-Channel enhancement
MOSFETs are produced using Fairchild Semiconductor’s
advanced PowerTrench- process that has been especially

mode Power

u = =4. =7. . L . L
Max ps(on) = 30MQ at Vgs = 4.5V, Ip = 7.0 tailored to minimize on-state resist” .c 1 yet maintain
Q2: P-Channel superior switching performance
B Maxr =54mQ at Vgg = -10V, Ip = -6.5A . .
pSton) s P Application
B Max rDs(on) =70mQ at VGS =-4,5V, ID =-5.6A
o | Inverter
B Fast switching speed
. B H-Bridg
B RoHS Compliant
D1 % D2
— A W A
D1/D2 A w\
| * )
j Gl G2
o— H /
- '% \ G2 -1/
Gl \-l
S1
S1 S2
SERRPAK 4L N-Channel P-Channel
ME T TEY Mad it am Ratings ¢ = 25°C unless otherwise noted
| Symbt B - N i v IEra;?e:.ér Q1 Q2 Units
Vp. Draiiio Source voltaje 40 -40 \
Vgs Cate to Source Vceliage +20 +20 \Y
Drain Currént - Cantiriuous (Package Limited) 20 -20
| - Zontinuous (Silicon Limited) Tc=25°C 26 -20 A
e - Continuous Tp=25°C 9.0 6.5
| - Pulsed 55 -40
Power Dissipation for Single Operation Tc=25°C (Note 1) 30 35
Po Tp=25°C (Note 1a) 31 w
Ta=25°C (Note 1b) 1.3
Eas Single Pulse Avalanche Energy (Note 3) 29 33 mJ
T3 TsTo Operating and Storage Junction Temperature Range -55 to +150 °C
Thermal Characteristics
Reic Thermal Resistance, Junction to Case, Single Operation for Q1 (Note 1) 4.1 AW
Reic Thermal Resistance, Junction to Case, Single Operation for Q2 (Note 1) 35
Package Marking and Ordering Information
Device Marking Device Package Reel Size Tape Width Quantity
FDD8424H FDD8424H TO-252-4L 13" 16mm 2500 units
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Electrical Characteristics T, = 25°C unless otherwise noted
| Symbol ‘ Parameter Test Conditions ‘ Type | Min ‘ Typ ‘ Max ‘ Units ‘
Off Characteristics
. ID = 250},I.A, VGS =0V Ql 40
BVpss Drain to Source Breakdown Voltage Ip = -2500A, Vag = OV Q2 -40 \
ABVpgs Breakdown Voltage Temperature Ip = 250pA, referenced to 25°C Q1 34 mV/°C
AT, Coefficient Ip = -250pA, referenced to 25°C Q2 -32
. VDS =32V, VGS =0V Ql 1
Ibss Zero Gate Voltage Drain Current Vpa = -32V, Vas = OV 02 1 pA
+
lgss Gate to Source Leakage Current Vgs = #20V, Vpg = OV 8; jgg 22
On Characteristics
Vgs = Vps: Ip = 2500A QL | = 1.7 3 ~\N
Ves(th) Gate to Source Threshold Voltage Ves = Vpar Ip = -250uA Q2 1| 6 3 / l )
AVGsith) Gate to Source Threshold Voltage Ip = 250uA, referenced to 25°C Q. | -5 e
AT, Temperature Coefficient Ip = -250uA, referenced to 25°C 22 4.8 \ y"
Vgs = 10V, Ip =9.0A 19 24
Vgg = 4.5V, Ip=7.0A G ‘ 227 | 30
Static Drain to Source On Resistance Vos = 10V, o= 988, T) (825 # : Sl mQ
I atic Dr e ~ U S
DS(on) Vgg = -10V, I-=- 42 54
Vgg=-4.57 1 =-5. 2\ Q2 ‘ 58 70
Vgs=< v, Ip= 15A, .=125°C o2 S0
\V/ = '~=0. | ¢
OFs Forward Transconductance RS 55\\/ R =9é' » T‘ 8; | i% | S
Dynamic Characteristics
. o o | 750 | 1000
C; Input Capacitance - pF
°s put -ap [ ps=20V, Vigy =0V, f=imkz | QE 1000 | 1330
Coss Output Capar unce 02 | S; ﬁg 122 pF
Vs = -20V, Vigs = 0V, f= 1iHZ
Crss Re: Trar. °r Cap itance oS s 8; ;g ﬂg pF
Ry Gawc .\esist  ce £ = 1MHz 8; 81 ;; gg Q
vitchi. 1 C aracteri<tics
A N N\ N\
ta(or Turn-2nDelay Tim« 01 8; ; ij ns
|\~ \ — 7 |Vpp =20V, Ip =9.0A, o1 13 o
t, < 7‘ Rise Time ~X Vgs = 10V, Rggn = 6Q 02 3 10 ns
fatoff) Turn-Off Delay.Tinz Q2 8; % gé ns
A\ Vpp = -20V, I = -6.5A,
i Fall Time Ves =10V, Reen =60 8; g ig ns
Qg(ToT) Total Gate Charge 01 8; i;l 22 nC
VGS = 10V, VDD = 20V, ID =9.0A Ql 23
Qgs Gate to Source Charge Q2 3'0 nC
Q2 '
Qqd Gate to Drain “Miller” Charge Vgs = -10V, Vpp = -20V, Ip = -6.5A 8; gg nC
©2013 Fairchild Semiconductor Corporation 2 www.fairchildsemi.com
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Electrical Characteristics T, = 25°C unless otherwise noted

| Symbol

Parameter

Test Conditions

‘Type‘ Min ‘ Typ ‘ Max ‘ Units ‘

Drain-Source Diode Characteristics

2. seTest: |
3.S ngT;=

Q1

Q2

se Wiuth < 300ps, Lutyscycle < 2:0%.

)°C, N-ch: 1£= 0:3mH, Iag = 14A, \ny'= 40V, Vg *

Scalel:1onu

a4
al

a. 40°C/W when mounted on
alin? pad of 2 0z copper

r size pap

1 mounted on

2 0z conpei

Jcale 1: 1 or lette” size paper

1. Ry3a is determined with the device mounted on a 1in? pad 2 oz copper pad on a 1.5 x 1.5 in. board of FR-4 material. Rajc i
by the user's board design.

20Vt Pich: L = 0.3mH, Iag = -15A, Vpp = -40V, Vgg = -10V.

Is Maximum Continuous Drain to Source Diode Forward Current 8; 22% A
. . . Q1 55
Ism Maximum Pulsed Drain to Source Diode Forward Current (Note 2) Q2 40 A
v Source to Drain Diode Forward Ves =0V, Is=9.0A (Note 2)| Q1 0.87 1.2 v
sb Voltage Vgs =0V, Ig = -6.5A (Note 2)| Q2 088 | -1.2
) 1 Q1 25 38
t Reverse Recovery Time Q ns
" Y I = 9.0, difdt = 100A/s Q2 20 | 44
Q2 Q1 a0 29
Qn Reverse Recovery Charge |- = -6.5A, di/dt = 100A/s Q2 9 a4 nC |
Notes:

arar’ .oy des

L. ] + When muuritedon a
amum pe'1 of2 oz copper

b. 9£°C/W when mounted on a
minimum pad of 2 0z copper

ale Rycris derarmined

©2013 Fairchild Semiconductor Corporation
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Figure 5. Transfer Characteristics

NORMALIZED
DRAIN TO SOURCE ON-RESISTANCE
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Typical Characteristics (Q1 N-Channel)t, = 25°C unless otherwise noted
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Typical Characteristics (Q2 P-Channel)T, = 25°C unless otherwise noted
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Typical Characteristics (Q2 P-Channel)t, = 25°C unless otherwise noted
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Typical Characteristics (Q2 P-Channel)t, = 25°C unless otherwise noted
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NOTES: UNLESS OTHERWISE SPECIFED

A. THIS PACKAGE CONFORMS TO JEDEC, TO252
VARIATION AD.

B. ALL DIMENSIONS ARE IN MILLIMETERS.

C. DIMENSIONS ARE EXCLUSIVE OF BURRS,

MOLD FLASH AND TIE BAR PROTRUSIONS

D. HEATSINK TOP EDGE COULD BE IN CHAMFERED
CORNERS OR EDGE PROTRUSION.

E. DIMENSIONS AND TOLERANCES AS PER ASME

Y14.5-2009.

EXCEPTION TO TO-252 STANDARD.

G. FILE NAME: TO252B05REV3
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