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IRF3205 fns (D)

N-Channel Trench Process Power MOSFET Transistor

General Description

The IRF3205 is N-channel MOS Field Effect Transistor
designed for high current switching applications. Rugged
Eas capability and ultra low Rps(on) is suitable for PWM,

'_
|
GO H

load switching .

Features

® Vps=55V; Ip=105A@ Vss=10V;
RDS(ON)<6.0mQ @ Ves=10V

® Ultra Low On-Resistance )

@ High UIS and UIS 100% Test TO-220CB Top View

Schematic Diagram

Application Vps= 55V
® Hard Switched and High Frequency Circuits
® Uninterruptible Power Supply _
® Inverter Application Ib="105A

RDS(ON) =5.0 mQ

Table 1. Absolute Maximum Ratings (TA=25C)

Symbol Parameter Value Unit
Vbs Drain-Source Voltage (Ves=0V) 55 \%
Ves Gate-Source Voltage (Vbs=0V) +25 \%
Ip o) Drain Current (DC) at Tc=25C 105 A
Io oo Drain Current (DC) at Tc=100C 100 A

lom (pluse) Drain Current-Continuous@ Current-Pulsed (Note 1) 420 A
dv/dt Peak Diode Recovery Voltage 30 V/ns
Po Maximum Power Dissipation(Tc=257C) 139 w

Derating Factor 0.926 W/C
Eas Single Pulse Avalanche Energy (N2 625 mJ
T, Tste Operating Junction and Storage Temperature Range -55To 175 C

Notes 1.Repetitive Rating: Pulse width limited by maximum junction temperature
2.Eas condition: Ty=25C,Vbb=40V,Vs=10V,RG=25 Q

Edition:20210603 Page 1/5

© Thinki Semiconductor Co., Ltd. http://www.thinkisemi.com.tw/



THINKISEMI

Table 2. Thermal Characteristic

Symbol Parameter Value Unit

ReJc Thermal Resistance,Junction-to-Case 1.08 ‘T

Table 3. Electrical Characteristics (TA=25Cunless otherwise noted)

Symbol Parameter Conditions Min | Typ | Max | Unit
On/Off States
BVbss Drain-Source Breakdown Voltage Ves=0V 1p=250uA 55 \%
Ipss Zero Gate Voltage Drain Current(Tc=25C) Vps=55V,Ves=0V 1 MA
Ipss Zero Gate Voltage Drain Current(Tc=1257C) Vps=55V,Ves=0V 1 MA
less Gate-Body Leakage Current Ves=%20V,Vps=0V +100 nA
Vasith) Gate Threshold Voltage Vps=Vas,|Ip=250pA 2 4 Vv
Rbs(on) Drain-Source On-State Resistance Vaes=10V, 1p=40A 5.0 6.0 mQ
Dynamic Characteristics
OFs Forward Transconductance Vps=25V,|Ip=40A 25 S
Ciss Input Capacitance 5905 PF
Coss Output Capacitance VDS:]"§15_\(/)’|:/|/GHSZ=OV’ 905 PF
Crss Reverse Transfer Capacitance 548 PF
Qq Total Gate Charge 94 nC
Qgs Gate-Source Charge VDS:\z)S\i’;%?/sOA’ 18 nC
Qg Gate-Drain Charge 25 nC
Switching Times
tacon) Turn-on Delay Time 15 nS
tr Turn-on Rise Time Vpp=30V,1p=2A,R,.=15Q 18 nS
taom | Turn-Off Delay Time Ves=10V,Re=2.5Q 31 nS
t Turn-Off Fall Time 38 nS
Source-Drain Diode Characteristics
Isb Source-drain Current(Body Diode) 105 A
Ispm Pulsed Source-Drain Current(Body Diode) 420
Vso | Forward On VoitageN* 1) T,=25C,lsp=40A,Ves=0V 0.87 | 0.95
ter Reverse Recovery TimeNote V) T,=25°C,Ir=75A 56 nS
Qr Reverse Recovery Charge(Note " difcit=100A/us 113 nC
ton Forward Turn-on Time Intrinsic turn-on time is negligible(turn-on is dominated by Ls+Lp)

Notes 1.Pulse Test: Pulse Width < 300us, Duty Cycle < 1.5%, Re=25Q, Starting Ty=25C
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Test Circuit
L

1) Eas Test Circuits
BVbss

VDSX(SUS)

. @‘) ORe

A
f’/\
ff /f _— >
= -

QG +
Ves |
Qgs — Qgp <L DUT Vee
= tn] T o
0r oo )
1K
Vg
V
Charge ——
. . - L
3) Switch Time Test Circuit: VDS\ aasa
Vps — P —]
. \/ \ [ ;
00% l(_\|—> ——
:j A Vool -
\/

/|
| 1%
|

\ / N\

iy diomy

Edition:20210603
http://www.thinkisemi.com.tw/

Page 3/5

© Thinki Semiconductor Co., Ltd.



THINKISEMI

TYPICAL ELECTRICAL AND THERMAL CHARACTERISTICS (Curves)

Figure1. Output Characteristics Figure2. Transfer Characteristics
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Figure7. Capacitance vs Vds Figure8. Safe Operation Area
10000
7000 \ Ves=0V
6000 =] Ciss f-1NHz OPERATION IN THIS AREA 1
™ . LIMITED BY R 1.
s < 100 pson)
o 5000 = =
® o
e 5 R N I -
8 4000 S 100 Do 11N S
S == 100psec
g d c - e
g s : - THE
O \, o 10 — 1msec
sl \N N T )
Coss [Tj = 175°C e
1000 T , [Singis use Thakig
0 Crss 1 10 100 1000
0 5 10 15 20 25 )
Vps Drain-Source Voltage (V)
Vps Drain-Source Voltage (V)
Figure9. BVDSS vs Junction Temperature Figure10. VGS(th) vs Junction Temperature
1.15 | | I Ves(th) N
| 15 = 250pA (norm) ~~_
1.1 ) e 1.0 \ Vos=Wos
° ) - N | lo=250ua
(2] /
(=] i o ~N
> 105 " NG
om g 0.9
° i \
0N> 1.0 ~N
= N
®© / 0.8 AN
€ oos = N
Pz 0.7 \
0.9
0.6
0.85 -50 0 50 100 Ta(*C)
-75 b0 -25 0 25 50 75 100 125 150 175
T,-Junction Temperature(C) T,-Junction Temperature('C)
Figure11. Normalized Maximum Transient Thermal Impedance
®
an0
° % 10
g3
st o o
= - e
L § | | L ==TTT] __,...-—"""-"F- __,.-l""-/—
o © — 0.2 L L~
I ..-i""-' ‘..:-l""—'
&) g | -'""'-'#-’_..-r"""—‘ _..-"'"? T
=5 L = =
gt U et Pou
£ @ Essaia ¥y G
o % — = 4 <t » . m
25 P L
=0 T LT r . ]
E’ % i 0 ?2 LT / 1. Rese ()= (1) * Rese il
= 0 ?I ] 2. Rese=See Datasheet
Sil‘l1g|e Bulse 3 TmTe=P"Resc ()
10’2 L~ 1] 4, Duty Cycle, D=t142
10° 10 10” 10? 10" 10° 10’
Edition:20210603 Page 5/5

© Thinki Semiconductor Co., Ltd. http://www.thinkisemi.com.tw/



