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N-Channel Dual Cool™ 56 Power Trench® MOSFET

40V, 192 A, 1.1 mQ

Features
B Max rDs(On) =1.1 mQ at VGS =10 V, ID =44 A
B Max rDs(On) =1.5mQ at VGS =45V, ID =37A

B Advanced Package and Silicon combination for low rpgon)
and high efficiency

B Next generation enhanced body diode
engineered for soft recovery

technology,

B MSL1 robust package design
B 100% UIL tested
B RoHS Compliant

General Description

This N-Channel MOSFET is produced using Fairchild
Semiconductor's  advanced Power  Trench® process.
Advancements in both silicon and Dual Cool™ package
technologies have been combined to offer the lowest rpg(on)
while maintaining excellent switching performance by extremely
low Junction-to-Ambient thermal resistance.

Applications
B OringFET / Load Switching
B Synchronous Rectification

B DC-DC Conversion
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MOSFET Maximum Ratings T, = 25 °C unless otherwise noted
Symbol Parameter Ratings Units
Vbs Drain to Source Voltage 40 \
Vgs Gate to Source Voltage +20 \
Drain Current -Continuous Tc=25°C 192
Ip -Continuous Tpo=25°C (Note 1a) 44 A
-Pulsed (Note 4) 300
Eas Single Pulse Avalanche Energy (Note 3) 661 mJ
p Power Dissipation Tc=25°C 125 W
D Power Dissipation Tp=25°C (Note 1a) 3.2
T3, TsTo Operating and Storage Junction Temperature Range -55 to +150 °C
Thermal Characteristics
Roic Thermal Resistance, Junction to Case (Top Source) 29
Roic Thermal Resistance, Junction to Case (Bottom Drain) 1.0
Rosa Thermal Resistance, Junction to Ambient (Note 1a) 38
Rosa Thermal Resistance, Junction to Ambient (Note 1b) 81 °C/IW
Roia Thermal Resistance, Junction to Ambient (Note 1i) 16
Rgia Thermal Resistance, Junction to Ambient (Note 1j) 23
Roia Thermal Resistance, Junction to Ambient (Note 1k) 11
Package Marking and Ordering Information
Device Marking Device Package Reel Size Tape Width Quantity
8320L FDMS8320LDC Dual Cool™ 56 13" 12 mm 3000 units
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Electrical Characteristics T, =25 °C unless otherwise noted

‘ Symbol ‘ Parameter Test Conditions ‘ Min | Typ ] Max ‘ Units ‘
Off Characteristics
BVpss Drain to Source Breakdown Voltage Ip =250 pA, Vgs =0V 40 \Y
ABVpss | Breakdown Voltage Temperature Ip = 250 pA, referenced to 25 °C 22 mv/°C
AT, Coefficient
Ibss Zero Gate Voltage Drain Current Vps=32V,Vgg=0V 1 pA
lgss Gate to Source Leakage Current Vgs =220V, Vpg=0V 100 nA
On Characteristics
Vas(th) Gate to Source Threshold Voltage Vgs = Vps, Ip = 250 pA 1.0 1.6 3.0 \%
AVesqy | Gate to Source Threshold Voltage Ip = 250 uA, referenced to 25 °C -6 mv/°C
AT, Temperature Coefficient
Ves=10V,Ip =44 A 0.8 11
'bs(on) Static Drain to Source On Resistance Vgs=45V,Ip=37A 11 15 mQ
Ves=10V,Ip =44 A, T;=125°C 1.2 1.7
IFs Forward Transconductance Vps=5V,Ip=44 A 244 S
Dynamic Characteristics
Ciss Input Capacitance v 20V V. v 8310 | 11635 pF
Coss Output Capacitance ¢ —DS]._MHOZ Ves =0V, 2255 | 3160 pF
Crss Reverse Transfer Capacitance 132 185 pF
Ryq Gate Resistance 0.1 14 2.6 Q
Switching Characteristics
ta(on) Turn-On Delay Time 19 34 ns
t Rise Time Vpp =20V, Ip =44 A, 15 27 ns
tacofh) Turn-Off Delay Time Vgs =10V, Rgen =6 Q 69 110 ns
t Fall Time 14 25 ns
Qq(tom) Total Gate Charge Ves=0Vto10V 121 170 nC
Qq(tom) Total Gate Charge Vs =0V1t04.5V |vVpy=20V, 57 80 nC
Qgs Gate to Source Charge Ip=44 A 21 nC
Qgd Gate to Drain “Miller” Charge 16 nC
Drain-Source Diode Characteristics
Ves=0V,Ig=26A Note 2 0.7 1.1
Vsp Source to Drain Diode Forward Voltage = S ( ) \
Ves=0V,Ig=44 A (Note 2) 0.8 1.2
t Reverse Recovery Time 65 104 ns
T v Ie = 44 A, dildt = 100 Alus
Qn Reverse Recovery Charge 57 91 nC
t, Reverse Recovery Time 49 79 ns
T v Ir = 44 A, dildt = 300 Alus
Qn Reverse Recovery Charge 89 143 nC
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Thermal Characteristics

a. 38 °C/W when mounted on
a1in? pad of 20z copper

00000
© 3544

c. Still air, 20.9x10.4x12.7mm Aluminum Heat Sink, 1 in? pad of 2 0z copper

d. Still air, 20.9x10.4x12.7mm Aluminum Heat Sink, minimum pad of 2 oz copper

g. 200FPM Airflow, No Heat Sink,1 in? pad of 2 oz copper
h. 200FPM Airflow, No Heat Sink, minimum pad of 2 oz copper
i. 200FPM Airflow, 20.9x10.4x12.7mm Aluminum Heat Sink, 1 in? pad of 2 0z copper
j. 200FPM Airflow, 20.9x10.4x12.7mm Aluminum Heat Sink, minimum pad of 2 oz copper

2. Pulse Test: Pulse Width < 300 ps, Duty cycle < 2.0%.

4. Pulse Id measured at 250ps, refer to Fig 11 SOA graph for more details.

Rgic Thermal Resistance, Junction to Case (Top Source) 2.9
Roic Thermal Resistance, Junction to Case (Bottom Drain) 1.0
Rgia Thermal Resistance, Junction to Ambient (Note 1a) 38
Rgia Thermal Resistance, Junction to Ambient (Note 1b) 81
Roaa Thermal Resistance, Junction to Ambient (Note 1c) 27
Roaa Thermal Resistance, Junction to Ambient (Note 1d) 34
Rgia Thermal Resistance, Junction to Ambient (Note le) 16 oCIW
Rgia Thermal Resistance, Junction to Ambient (Note 1f) 19
Rgia Thermal Resistance, Junction to Ambient (Note 19g) 26
Rgia Thermal Resistance, Junction to Ambient (Note 1h) 61
Roaa Thermal Resistance, Junction to Ambient (Note 1i) 16
Roaa Thermal Resistance, Junction to Ambient (Note 1j) 23
Rgia Thermal Resistance, Junction to Ambient (Note 1k) 11
Rgia Thermal Resistance, Junction to Ambient (Note 11) 13
NOTES:

1. Ryja is determined with the device mounted on a FR-4 board using a specified pad of 2 0z copper as shown below. Ry;c is guaranteed by design while Rycp is determined
by the user's board design.

pr—
- b.

9500
40O
sSa O
4150
SSO

e. Still air, 45.2x41.4x11.7mm Aavid Thermalloy Part # 10-L41B-11 Heat Sink, 1 in? pad of 2 0z copper
f. Still air, 45.2x41.4x11.7mm Aavid Thermalloy Part # 10-L41B-11 Heat Sink, minimum pad of 2 oz copper

k. 200FPM Airflow, 45.2x41.4x11.7mm Aavid Thermalloy Part # 10-L41B-11 Heat Sink, 1 in? pad of 2 0z copper
|. 200FPM Airflow, 45.2x41.4x11.7mm Aavid Thermalloy Part # 10-L41B-11 Heat Sink, minimum pad of 2 0z copper

3. Epg 0f 661 mJ is based on starting T; = 25 °C; N-ch: L =3 mH, Iag =21 A, Vpp =40V, Vgg = 10 V. 100% test at L = 0.1 mH, Iag = 66 A.

81 °C/W when mounted on
a minimum pad of 2 oz copper
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Figure 1. On-Region Characteristics
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Figure 5. Transfer Characteristics

Typical Characteristics T, =25 °C unless otherwise noted
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Typical CharacteristiCs T, =25 °C unless otherwise noted
10 10000 :
2 Ib=44A = Cics ]
L N — 1
Q2 8 N
P —~ ~N
- [T ——— ™~
o £ 1000 — Coeed
> 0SS
w 6 w 3
O
O z
g <
3 E AN
n 4 o N
o X 100 N
= <
L o -~
£ 2 i Cres ]
‘-33 [f=1MHz
Y] Ves=0V
>0 10
0 26 52 78 104 130 0.1 1 10 40
Qg GATE CHARGE (nC) Vps, DRAIN TO SOURCE VOLTAGE (V)
Figure 7. Gate Charge Characteristics Figure8. CapacitancevsDrain
to Source Voltage
100 B 300 ‘
% Rejc = 1.0 °C/W
— N Feal
< NN < 240 ~
= {To= 250 SO R
E N ~\ E ~~~~~ ~‘~\
N\ ' ——
g \\\ T,=100°C g 180 ! ~ N
o 10 N 3 \ Ves=10V
T = Limited by Package \
S N £ 120 AN
kS N 8 -
< ! HO\ N ‘\\ 5 VGS =45V
> T;=125°C N “ %0
2 W
1 NN 0
0.01 0.1 1 10 100 1000 25 50 75 100 125 150
tay: TIME IN AVALANCHE (ms) T, CASE TEMPERATURE ‘o)
Figure9. Unclamped Inductive Figure 10. Maximum Continuous Drain
Switching Capability Current vs Case Temperature
2000 AZOOOO T TTTm T TTTIT
1000 S £ 10000 N\ SINGLE PULSE |
> s~ N @ N Ryjc = 1.0 °C/W
- — L ‘\\ L \\ g 6JC . m
< oo A N~ SLTHL 0ps™ | g N Tc=25°C
= = ~ o N
u = 5 £ 1000
@ AN N MY _ | w
q N L
3 10| THISAREAIS WM s 100 ps 2 ~
<z( £ LIMITED BY rpgn) =~ ‘l‘n‘{s‘ 'E:_( N ‘
5 L SINGLE PULSE RN N x 100
! - ~G ] 10ms <
& 1L T;=MAXRATED e g
- E _ oW - DC DZ
- Resc=10 * CURVE BENT TO 3
F Tc=25°C - MEASURED DAT. T
01 L Lo L L 10
0.1 1 10 100 200 10° 10* 10° 10? 10" 1
Vps, DRAIN to SOURCE VOLTAGE (V) t, PULSE WIDTH (sec)
Figure 11. Forward Bias Safe Figure12. Single Pulse Maximum
Operating Area Power Dissipation
©2012 Fairchild Semiconductor Corporation 5 www.fairchildsemi.com

FDMS8320LDC Rev. 1.4

134SON gUOUSIL 18MO0d 95 |, 100D [eNd [suueYyd-N DA102E8SNAAL



Typical CharacteristiCs T, =25 °C unless otherwise noted
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