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TDSEMIC

FFEE# MAIN CHARACTERISTICS

ID 150A
VDSS 100V
Rdson-typ ( @Vgs=10V) 3.2mQ
Qg-typ 100nC

FAi%E APPLICATIONS

UL
DC-DCH:k P FNTh FEFF %
B B ALEE

Power management for
inverter systems

N Y84 55 Y 37 U f AR
N-CHANNEL MOSFET

rmindFtE FEATURES

D s @ i @ L0

R R B o

Low gate charge

A& Crss (JUE{H 200pF)

Low Crss (typical 200pF )

FFAH LR
100 %225 55 i i) it
L dv/dt fEH

Fast switching

100% avalanche tested

improved dv/dt capability

RoHS 7= i

RoHS product

DC-DC converter and switch

mode power supplies
DC motor control

HIEER K Package

VB

LA EBE Equivalent Circuit

D
i

.TO-220 Qo

GDS Pseries

f X B A EAE{E ABSOLUTE RATINGS (Tc=25°C)

H{l
mH e Value BB R
Parameter Symbol Unit
TD150N100

1 7 e — Y L L I P T )
Drain-Source Voltage
E S AR B lo (Tc=25"C) 150 A

| Drain Current -continuous * lo (Tc=1007C) 100 A
AR ke R T GE 1)

| Drain Current — pulse (note 1) i s fh
15 e MR BB T

| Gate-Source Voltage I T i
kS piERE (FE 2
Single Pulsed Avalanche Energy (note 2) [=hs e el
T A HE 1D
Avalanche Current (note 1) i i i
MEFERGERE (FE 1D
Repetitive Avalanche Current (note 1) i i i
ZiRERAKERECBERCHEE (F 3D

| Peak Diode Recovery dv/dt (note 3) i i jEdii
EiThE Po (TC=25C) 223 W
Power Dissipation -Derate above 25C 1.78 nNIc
55 0 U % T Aok i BT i i

| Operating and Storage Temperature Range e REctit o
5|k Rk R R i 300 <
Maximum Lead Temperature for Soldering Purposes

I Eb HBL A B e v 9 Ui B o

*Drain current limited by maximum junction temperature
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TDSEMIC

451 ELECTRICAL CHARACTERISTICS

i H
Parameter

555
Symbol

WL AR

Tests conditions

| gt 7
Min

[T
Typ

I K
Max

L8 A
Units

451 Off -Characteristics

W — T
Drain-Source Voltage

BVbss

ID=250pA, Ves=0V

100

\"

it BF H1 Hs #8455
Breakdown Voltage
Temperature Coefficient

ABVDssS/ATY

Ip=250pA, referenced to 25°C

0.1

vic

M AR FLAL
Zero Gate Voltage Drain
Current

Ioss

Vps=100V,Ves=0V, Tc=25TC

pA

VDs=80V, Tc=125T

10

HA

HIH B 1A e
Gate-body leakage current

less (FR)

Vbs=0V, Ves =120V

+100

nA

il %51 On-Characteristics

] {1 1, He
Gate Threshold Voltage

VGs(th)

Vbs = VGS , ID=250pA

2.0

2.9

4.0

WA e T P
Static Drain-Source
On-Resistance

RDs(oN)

Ves =10V, Ib=50A

3.2

mQ

IE i
Forward Transconductance

afs

Vbs = 10V, Ib=50A (note 4)

120

#4457t Dynamic Characteristics

Hit H B
Gate Resistance

Rg

f=1.0MHz,
Vos OPEN

22

CYNCE
Input capacitance

Ciss

i L A

Output capacitance

Coss

B2 1) 14 4 vl 5
Reverse transfer capacitance

Crss

VDs=25V,
Vas =0V,
f=1.0MHz

7080

200

pF

X4 TE Switching Characteristics

ZEIR IR )
Tum-On delay time

td(on)

E Tl fa]
Turm-On rise time

tr

HE R [E]
Tum-Off delay time

td(off)

F Beif ()
Turmn-Off Fall time

tf

Vos=50V,
I0=50A,
Rc=3Q

Ves =10V

(note 4, 5)

30.4

ns

28.8

ns

93

ns

34.2

ns

B v oy e
Total Gate Charge

Qg

Hit — 5 e 1
Gate-Source charge

Qgs

Bt — i v
Gate-Drain charge

Qgd

VDs =50V ,
Io=50A,
Vaes =10V

(note 4, 5)

100

nC

27

nC

22

nC

i —

“ PR R 2L B )E5E {1 Drain-Source Diode Characteristics and Maxim

um Rating

1E 1) e A4 v it
Maximum Continuous Drain
-Source Diode Forward
Current

Is

150

1F /1) 455 A bk b F 3T

Maximum Pulsed
Drain-Source Diode Forward
Current

Ism

480

1E 7] Hs B
Drain-Source Diode Forward
Voltage

Vsb

Ves=0V, Is=50A

0.9

y 1)

5z 1vi) P4 24 f ()
Reverse recovery time

trr

S 1o P L Py

Reverse recovery charge

Vas=0V, Is=50A ,dIF/dt=100A/us

(note 4)

73

ns

150

nC
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TDSEMIC

#4514 THERMAL CHARACTERISTIC

i H (= N[ FLE
Parameter Symbol Max Unit
55 3 ST " -
Thermal Resistance, Junction to Case R—— - -
75 PR # e : -
Thermal Resistance, Junction to Ambient i s -

R

1= kb 98 KE ph ek o &5l PR )

2: L=1mH, |as=28A, Vop=48V, Rc=25 O iR T=25C
3: Isp <160A,di/dt s300A/pus,Voo<Bvoss, i ifi &k Ti=25C
4: Fkrpdik: HBkahBREHEE <300ps, 52 HE<2%

5: RAEYS T {ER X%

Notes:

1: Pulse width limited by maximum junction temperature
2: L=1mH, las=28A, VDD=48V, RG=25 Q,Starting Tu=257C
3: Isp =160A,di/dt=300A/us,V pb=BVbss, Starting Ty=257TC
4: Pulse Test: Pulse Width =300us,Duty Cycle<22%;

5: Essentially independent of operating temperatur
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TDSIEMIC

Typical Characteristics

HEVR B 2%

e T Yo
180
160 L 7.0V
- | sov
§ 140 V=10V 5.0V
[
B
O 100 //
c
T w0 A
=1 'H// 45V
= oo/
a0 L.
o W
% 1 2 3 5

Vs Drain-Source Voltage [V]

Fig.1 On-Region Characteristics

25

& Notes
1. Vg =10V

Rysony (NOrmalized)
Drain-Source On-Resistance

0.0 L L i s L L

-50 -25 o 25 50 75 100

T,. Junction Temperature [°C]

Fig.3 On-Resistance Variation with

Temperature

# Notes :

90— v =10v /
T /
/

I, Drain Current [A]

0 1 2 3 4 5 6

Vs Gate-Source Voltage [V]

Fig.5 Transfer Characteristics

Rogiong (MQ ],

Drain-Source On-Resistance

Drain-Source On-Resistance [mf)]

| Reverse Drain Current [A]

45

44

43

42

41

40 |-

39

Vg = 10V

s i L

Fig.2

50 100 150
I,. Drain Current [A]

On-Resistance Variation with

Drain Current and Gate Voltage

V. Gate to Source Volatge [V]

Fig.4 On-Resistance Variation with

Gate to Source Voltage
™ Notes :
100 Va=0V =
4
7
7
" /
=
!I T, =25.
/I
1 . s
/
r
7
0.0 03 06 09 12 15
V.. Source-Drain voltage [V]
Fig.6 Body Diode Forward Voltage

Variation with Source Current and
Temperature
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TDSEMIC

Typical Characteristics
BESMEL (8D

Vs Gate-Source Voltage [V)

(continued)

% Note : |, = 50A
Ve = 50V

L

b

0 10 20 30 40 50 60 70 80 920
Q, Total Gate Charge [nC]

10°

Fig.7 Gate Charge Characteristics

10° » Q 100 us
?, Operation in This Area 1ms
-‘5 is Limited by R,
o 10 Y 10 ms
£
g 1s
= DC
10°
Single Pulse
T,=Max rated
T =25
10"
10" 10° 10' 10°
V,e Drain-Source Voltage [V]
Fig.9 Maximum Safe Operating Area
10°
D=0
0.
% 10" 53
g pe
x |00z
E 10
.01
: ]
- 10° AR
= il
= H r + H
N : HI = notes

1 1

] 11

10" 16° 16° 10"

10
t,. Rectangular Pulse Duration [sec]

Dty Factor, D=t A,
PEAKT, =P "Z, 'R, [0+ T,

Fig.11 Transient Thermal Response

Curve

Capacitance [pF]

|, Drain Current [A]

10000

G,,=C,_ +C_(C,, = shorted)
C- - C‘ i C_
\ & C.=C,
8000 e
‘——-.____________—
6000
0 \ c & Notes ;
o e
‘—\-____ 2 :"1-1 a.?:z
S - -
_——_-—-—-_
s o i Mg
. 1] S5 10 15 20 25 30
Vs Drain-Source Voltage [V]
Fig.8 Capacitance Characteristics
180
150
120 \
90
60
i I
0

25

50 75 100
T.. Case Temperature [ C]

125 150

Fig.10 Maximum Drain Current vs.

Case Temperature
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TDSIEEMIC

Same Type
as DUT

]9
9
DUT

12v

= Vg

VGS

LY

1ov

Charge

Fig 12. Gate Charge Test Circuit & Waveform

n

Vos
Vi

9

0%~ *
10%
[ |

=

Fig 13. Resistive Switching Test Circuit & Waveforms

(o
RL
Vps © AN o]
VDD
o 55‘ K':“ ( 0.5 rated Ve )
=
1ov [ L DUT
(o2 O
L
Vps © £ 1) o
o VDD
Io oj?’
RG s
T
1ov J L bur
o o

B\',DSS

IAS

Ip (t)

Tmm)‘—l’j
luu

-Vps (1)

fot—— t, ]

Fig 14. Unclamped Inductive Switching Test Circuit & Waveforms

Time
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TDSIEMIC

DUT
._O +
K 3
MY Vos
D —
o
lS o,_fa
L
d1h
Driver
R, \
- %= Same Type
D— as DUT : 2 VDD
JUL Ves « dv/dt controlled by Rg
= Ig controlled by pulse period
[
v D = -Gate Pulse Width t
GS s T e = B oA
Gate Pulse Period
( Driver) = - 1i)V

|l » Body Diode Forward Current

( DIST ) / V \(dh’dt
- I B / '

Body Diode Reverse Current

(DUT) Body Diode Recovery dv/dt
Vi

—
—

Body Diode
Forward Voltage Drop

Fig 15. Peak Diode Recovery dv/dt Test Circuit & Waveforms

R —

T
VDD
+
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TDSEMIC

SIS -

Package Dimension:

TO-220
- ——e] | e—=lc1 = Al _ DIM | MILLIMETERS
y - "JI! - L : p— A 10. 00+0. 30
| '(lv [ 11 ) | Al 8. 00+0. 30
} =y y A2 5.00+0. 30
I et - B 13.2040. 40
C 4.5040. 20
- C1 1. 30+0. 20
D 0. 80+0. 20
! I E 3.60+0. 20
’ -t F 3.004+0. 30
‘_‘ L G 6. 60+0. 40
H 0.5040. 20
J 28.88+0. 50
| K 3.0040. 30
- M 1.30+0. 30
= = N Typical 2.54
-— e P 2. 4040. 40
. Q 9. 20+0. 40
 ——— ‘\ S 0.25+0. 15
{ : T 0.25+0. 15
U 2.8040. 30
% 1.5040. 10
DIA T 4 0.50 MAX
(Unit: mm)
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