MT3205AF

N-Channel Power MOSFET
60V, 75A, 5.5m Q

General Description

This N-channel MOSFET is produced using MOS-TECH
Semiconductor's advanced PowerTrench process that has
been especially tailored to minimize the on-state resistance
and yet maintain superior switching performance.

Features

R psn) = 5.5mQ( Typ.)@ Ves= 10V, Io= 30A

High performance trench technology for extremely low
Rbs(on)

High power and current handling capability

RoOHS compliant

Applications

«  Power Management in Inverter system

+ Synchronous Rectification
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Simplified Schematic

) ) TO-220FB-3L
Absolute Maximum RatanS(TA = 25°C unless otherwise noted)

Symbol Parameter Ratings Units
Vpss Drain to Source Voltage 60 \
Vass Gate to Source Voltage 25 \
Ip Drain Current -Continuous (T¢ = 25°C) 75 A
Iom Drain Current - Pulsed 150 A
Eas Single Pulsed Avalanche Energy 320 mJ
Pp Power Dissipation (Te =25°C) 180 W

- Derate above 25°C 1.0 w/°C
Ty, Tste Operating and Storage Temperature Range -55to +175 °C
Thermal Characteristics

Symbol Parameter Ratings Units
Reyc Thermal Resistance, Junction to Case 0.7 oW
Rosa Thermal Resistance, Junction to Ambient 35
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Package Marking and Ordering Information 7. = 25°C unless otherwise noted

Device Marking

Device

Package

Reel Size

Tape Width

Quantity

MT3205AF

MT3205AF

TO-220

50units

Electrical Characteristics

Symbol ‘ Parameter Test Conditions ‘ Min. ‘ Typ. ‘ Max. ‘ Units ‘

Off Characteristics

BVpss Drain to Source Breakdown Voltage Ip = 250pA, Vgg =0V, T; =25 60 - - \

X VDS = 48V, VGS =0V - - 1

| Zero Gate Voltage Drain Current A
Dss g Vps = 48V, T = 85°C - - 0 | M
lgss Gate to Body Leakage Current Vgs = 225V, Vpg = 0V - - +100 nA
On Characteristics

Vasith) Gate Threshold Voltage VGS = VDS, ID = 250pA 2 3 4 \%
Ros(on) Static Drain to Source On Resistance Vs =10V, Ip= 30 A - 5.5 6.5 mQ
Dynamic Characteristics

Ciss Input Capacitance Ve = 30V Ve = OV - 3800 4560 pF
Coss Output Capacitance ; =DS1 I\_/IHz $res T - 430 - pF
Crss Reverse Transfer Capacitance - 190 - pF
Rg Gate Resistance Vgs =0V, f = 1MHz - 1 - Q
Qg(tot) Total Gate Charge at 10V Vgs = 10V - 68 88 nC
Qgq(th) Threshold Gate Charge Vgs = 4.5V Vps = 48V - 33 nC
Qgs Gate to Source Gate Charge Ip = 30A - 15 - nC
Qgs2 Gate Charge Threshold to Plateau lg=1mA - 18 - nC
Qqq Gate to Drain “Miller” Charge - 19 - nC
Switching Characteristics

ton Turn-On Time - 99 137 ns
ta(on) Turn-On Delay Time - 18 - ns
t; Turn-On Rise Time xDS - ?8& E = 3O_A3 00 - 35 - ns
ta(off) Turn-Off Delay Time cs »TGEN T - 47 73 ns
t Turn-Off Fall Time - 19 49 ns
torr Turn-Off Time - 67 89 ns
Drain-Source Diode Characteristics

Vsp Drain to Source Diode Forward Voltage Vgs =0V, Igp = 30A - - 1.3 \
ty Reverse Recovery Time Vgs = 0V, Igp = 30A - 49 - ns
Q Reverse Recovery Charge dlg/dt = 100A/ps R 78 - nC
Notes:

1: Calculated continuous current based on maximum allowable junction temperature. Package limited to 75A continuous, see Figure 9.
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Typical Performance Characteristics
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Figure 5: On-Resistance vs. Gate-Source Voltage
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Figure 2: Transfer Characteristics
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Figure 6: Body-Diode Characteristics
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Ib (A)

Zy,c Normalized Transient

Vgs (Volts)

Typical Performance Characteristics (continued)
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Figure 7: Gate-Charge Characteristics Figure 8: Capacitance Characteristics
1000 l 10000 e et e——e:
B Rps(on) [ | Tymax=175°C
 limited Te=25°C
-3 = 10us
100 + YK S~ Y
o~ ~ R s
Nl 100us  =1000 |—H 1 1
NN =
RS I g
\\ N 3
10 SN ~ 1ms o
B TTTI N
B TJ(Max)=1 75°C DC — 10ms \
Te=25°C ™
1 [ | 100
1 10 100 0.00001 0.001 0.1 10
Vps (V) Pulse Width (s)
Figure 9: Maximun Forward Biased Safe Operating Figure 10: Single Pulse Power Rating Junction-to-
Area (Note F) Case (Note F)
10 = -
= D=T,/T :In descending order
= T, pk=TctPom-Zose-Rosc -D=0.5, 0.3, 0.1, 0.05, 0.02, 0.01, single pulse
et - Royc=1.0°C/W
c
s 1 |
(2] ‘-
‘»
& I I
®
£ o . :
£ Py
$ I t 1
: LT — Ton | 1
' _~T Single Pulse T .
0.01 = —=
0.00001 0.0001 0.001 0.01 0.1 1 10

Pulse Width (s)

Figure 11: Normalized Maximum Transient Thermal Impedance (Note F)
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Gate Charge Test Circuit & Waveform

Yes
A
g" - By b
10
=
Yas o=
\E;} — lat— Qg di —
DLT
+
Im
o
“ Charie
Resistive Switching Test Circuit & Waveforms
HL I|Ill|I e
Yo T = A
Ela.-’__,-f
Vas Yoo
Fg |
u Ay .
Y 0%
G5
10 ﬂ_ DuUT
ot s
o Iy t t,
Unclamped Inductive Switching Test Circuit & Waveforms
L 1
Vo S — P Ers= "% Llks?
BY pss
lg las
Fg L
o A I L * =V Ip it
W
mv*J;kr ouT oD Voo i
:}' f—— t — = Time

www.mtsemi.com



MT3205AF

Peak Diode Recovery dv/dt Test Circuit & Waveforms
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SEE DETAIL ‘A’

TO220 PACKAGE OUTLINE
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DETAIL A’
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|— 2.68 Ref.

OPTION 3

RECOMMENDATION OF HOLE PATTERN

o

2.54

2K

Q0S¢

UNIT: mm

NOTE

1. PACKAGE BODY SIZES EXCLUDE MOLD FLASH AND GATE BURRS.
MOLD FLASH SHOULD BE LESS THAN 6 MIL.

2. TOLERANCE 0.100 MILLIMETERS UNLESS OTHERWISE SPECIFIED.

3. CONTROLLING DIMENSION IS MILLIMETER.

CONVERTED INCH DIMENSIONS ARE NOT NECESSARILY EXACT.

0.94 Ref, —||—
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BACK VIEW
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DETAIL ‘B’ @
DIMENSIONS IN MILLIMETERS DIMENSIONS IN INCHES
STMROLS ™MIN_ [ NOM__ [ MAX MIN | NOM | MAX
A 430 | 445 | 4.72 0169 | 0.75 | 0.86
Al 115 1.27 | 140 0.045[ 0.050 | 0.055
Az [ 220 | 267 | 290 0.087 [ 0.05 | 0.114
b 069 | 08L | 0.95 0.027 | 0.032] 0.037
be | 117 1.37 | 145 0.046 | 0.050 | 0.068
c 036 | 038 | 0.60 0.014 | 0.015 | 0.024
D 14.50 | 15.44 | 15.80 || 0.571 | 0.608]| 0.622
DI 859 | 9.4 9.65 0.338] 0.360 | 0.380
D2 || 1143 [ 11.73 | 12.48 || 0.450| 0.462| 0.491
e 254 BSC 100 BSC.
E 9.66 | 1003 | 1054 || 0.380] 0.395] 0.415
EL 6ee | — | — 0245 — | ——
AL 6.10 630 | 6.50 0.240 | 0.248| 0.056
L 12.27 | 12.82 | 14.27 || 0.483] 0.505]| 0562
LT 247 | — | 3.90 0097 | — | 0.154
e || —— | — [ 1670 || —— | —= [ 0657
Q 259 | 274 | 289 0.102 | 0.108 | 0.14
oP || 3.50 | 3.84 | 3.89 0.138 | 0151 | 0153
Ql 270 | ——— | 290 0106 | —— | o114
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TO-220 Short Lead Tube Packing Data

TO-220 Short Lead Tube Packing
Configuration: Figure 1.0

ﬁ 50 units per Tube

Bubble Sheet
I\

20 Tubes per box

Inner box (1,000cap)

TO-220 Short Lead Packaging

Inner Box Barcode Label Sample

Information: Figure 2.0 Lor: AR ary: 2011101 /07
9 1 A i
TO-220 Packaging Information ﬁﬂm‘ﬁimﬂmiww SPEC:
Packaging Option Standard Dc0211 NN QTY?
- (no ﬂ_°w code) Dic2: arvz: CPN
Packaging type RailTube MOS-TECH SEMICONDUCTOR CORPORATION.  (ACTNR)3.2
Qty per Tube/ Inner Box 50
Inner Box Dimension (mm) | 570x150x48 Outer Box Barcode Label Sample
Max gty per Box 1,000 2011101 107
Outer Box Dimension (mm) | 590x330x245 PART ID : MT3205AF 07:30:00
Max gty per Box 8,000 '(-]Cg NO BG:
R e——— (T
Note/Comments 0138 M1 1 0020004

MOS-TECH SEMICONDUCTOR CORPORATION.

TO-220 Short Lead Tube
Configuration: Figure 3.0 ey

Note: All dimensions are in mm

570mm x 150mm x 48mm &%

Packaging Description:

TO-220 parts are s hipped normally in tube. The tube is
made of PV C plastic treated with a nti-static agent.These
tubes in standard option are placed inside a dissipative
plastic bubble sheet, barcode labeled, and placed inside a
boxm ade of r ecyclable co rrugated pa per. Oneb ox
contains twenty tubes maximum (see fig. 1.0). And one or
several oft hese boxesa rep laced inside a labeled
shipping box which comes in different sizes depending on
the number of parts shipped. T he units in this option are
placed inside a small box laid with anti-static bubble sheet.
These larger boxes thenwill be p laced finally inside a
labeled s hipping box which still c omes in d ifferent s izes
depending on the number of units shipped.
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