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TDSEMIC

FZFESH MAIN CHARACTERISTICS

1D 150A
vVDSS 100V
Rdson-typ ( @Vgs=10V) 3.2mQ
Qg-typ 100nC

FAi& APPLICATIONS

N VaIE Y 3R A 35 RO dd A
N-CHANNEL MOSFET

= aadFtE FEATURES

TDT150N0O8

{1 HIH AR Ha 757

Low gate charge

{& Crss (JUBI{H 200pF)

Low Crss (typical 200pF )

FFAGE LR
100 %253 =5 jid i 150

Fast switching

| 100% avalanche tested

=i dv/dt g
RoHS i

Improved dv/dt capability

RoHS product

IR B R Power management for
| inverter systems i
DC-DCH:A%: #$MI EF* | DC-DC converter and switch
mode power supplies
Hift AL DC motor control

HEEMR, Package ZH B Equivalent Circuit
D

&) f

TO-220 Qo
GDS Pseries
s
3t FR AKIEE ABSOLUTE RATINGS (Tc=25C)
HAEL
7 H we Value By
Parameter Symbol Unit
‘ TD150N08
I 7 9 — R L T o 100 v
Drain-Source Voltage
AR B o (Te=25C) | A0 8. AL,
| Drain Current -continuous * o (Tc=100°C) 100 A
T KNk pP T (7 1D
| Drain Current — pulse (note 1) Ios 6 A
e vy HRHIR WBL
| Gate-Source Voltage Ves 20 v
| Bk RS iR GE 2)
| Single Pulsed Avalanche Energy (note 2) S | 753 =
Lol R GE 1) AR 8 A
| Avalanche Current (note 1)
M FfER (FE 1)
| Repetitive Avalanche Current (note 1) EAR 20 mJ
TRE R R AT e KL R ARG (3D
Peak Diode Recovery dv/dt (note 3) dv/dt -0 Vins
i Po (TC=25C) 223 w
Power Dissipation -Derate above 25°C 1.78 NIC
1B v IR e Aok U e )
| Operating and Storage Temperature Range LR Se =
51k e IR PER | TL 300 T
Maximum Lead Temperature for Soldering Purposes |

* I AR L DAL R 5 v 445 TR PR 7

*Drain current limited by maximum junction temperature
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TDSEMIC

4514 ELECTRICAL CHARACTERISTICS

i H
Parameter

5
Symbol

Wik 21
Tests conditions

SN
Min

|

gAY {
Typ

TN
Max

L
Units

S #5451t Off —Characteristics

W — IR
Drain-Source Voltage

BVbDss

Ip=250pA, Ves=0V

100

ol o H P SRR R
Breakdown Voltage
Temperature Coefficient

ABVDss/ATJ

Ip=250uA, referenced to 25°C

0.1

viI'C

FEH S b O AL
Zero Gate Voltage Drain
Current

loss

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

pA

Vbs=80V, Tc=1257T

10

HA

0B 1A LA
Gate-body leakage current

less (FR)

Vos=0V, Vs =120V

+100

nA

il &457L On-Characteristics

i
Gate Threshold Voltage

VGs(th)

Vbs = VGS , ID=250pA

2.0

29

4.0

i A el R PEL
Static Drain-Source
On-Resistance

RDs(ON)

Vas =10V, Ib=50A

3.2

mQ

IE [ 5 5
Forward Transconductance

gfs

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

120

2 &%57E Dynamic Characteristics

i L BEL

Gate Resistance

Rg

f=1.0MHz,
Vos OPEN

22

iy AL FE
Input capacitance

Ciss

iy HH HL 2
Output capacitance

Coss

B a4 L 2
Reverse transfer capacitance

Crss

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

7080

200

pF

JF %45 ¥E Switching Characteristics

HE B[]
Tum-On delay time

td(on)

7k fia]
Tum-On rise time

tr

ZE IR I [i]
Turm-Off delay time

td(off)

I B a)
Tum-Off Fall time

tf

Vbs=50V,
ID=50A,
RG=3Q
Ves =10V
(note 4, 5)

30.4

ns

28.8

ns

93

ns

34.2

ns

R ERETECE
Total Gate Charge

Qg

I — 5 e fay
Gate-Source charge

Qgs

4 — s HL iy
Gate-Drain charge

Qgd

Vos =50V,
Io=50A,
Ves =10V

(note 4, 5)

100

nC

27

nC

22

nC

i — 5 B PE S EIE (1 Drain-Source Diode Characteristics and Maximum Rating

1 ) 4 JOEEEE Ha it
Maximum Continuous Drain
-Source Diode Forward
Current

Is

150

1 17 45 S ik T

Maximum Pulsed
Drain-Source Diode Forward
Current

Ism

480

iF 7] Hi B
Drain-Source Diode Forward
Voltage

Vsbp

Vas=0V, Is=50A

0.9

1.2

B 1) i 53 s )
Reverse recovery time

trr

B2 7 1 A2 FLf
Reverse recovery charge

Ves=0V, Is=50A .dIr/dt=100A/us

(note 4)

73

ns

150

nC
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TDSEMIC

#4511 THERMAL CHARACTERISTIC

i H 5 f X V)
Parameter Symbol Max Unit

S5 FE SEmIEHR i Tl
Thermal Resistance, Junction to Case Rth(j-c) [ 0.56 C/w

&5 21 R 58 ()44 BH . i
Thermal Resistance, Junction to Ambient e i s -

HEFE:

1. ks B dadek o 25 PR B

2: L=1mH, las=28A, Vop=48V, Rc=25 Q, 4 4id Ti=251C
3: Isp <160A di/dt <300A/us,Vop<Bvoss, it ifi&hill Ti=25C
4: Jkobillil: Bkeb9EHEE <300ups, ¥ EHi<2%

5: ALY T {ERE XK

Notes:

Pulse width limited by maximum junction temperature
L=1mH, las=28A, Vop=48V, Re=25 Q,Starting T.=25C
Isp =160A,di/dt<300A/ps,V pb=BVbss, Starting Tu=25T
Pulse Test: Pulse Width <300us,Duty Cycle<2 %
Essentially independent of operating temperatur

bt i B

WWW.TDSEMIC.COM Page 3 REFERE



TDSIEMIC

Typical Characteristics

HEVRF M h 2%

T Ve o
J//A
180
- . 7.0V
e | sov
< 10 Vo, = 10V 5.0V,
|- i/
g v e
O 10 41' -
c /
T w0 /
q #’l/ 45V
" <H=
40
4 T
20
00 1 2 3 4 5

V,s. Drain-Source Voltage [V]

Fig.1 On-Region Characteristics
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T,. Junction Temperature [°C]
Fig.3 On-Resistance Variation with
Temperature
100
¥ Notes : /

90— v =1v /

80
< n /
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= =25.
O so .
£ /
g a0
3 /
B 30

i j

10 _/

0 s L ) R \ L .

0 1 2 3 4 5 [ 7
V. Gate-Source Voltage [V]

Fig.5 Transfer Characteristics

Rogion (M2 ],

Drain-Source On-Resistance

Drain-Source On-Resistance [mQ)]

I Reverse Drain Current [A]

4.5

4.4 -
43+
Vg = 10V
42+
4.1 -
4.0 |
39 L 4 -
o 50 100 150 200
|, Drain Current [A]
Fig.2 On-Resistance Variation with
Drain Current and Gate Voltage
20
18
16 -
14
12 -
10 -
sl
s|
o
2|
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Vs Gate to Source Volatge [V]
Fig.4 On-Resistance Variation with
Gate to Source Voltage
W Notes :
100 b Vu=o0Vv -
4
4
Vi
10 '/
7
II T=25.
/
' /
/
I
7

0.0

03 o8

V. Source-Drain voltage [V]

09

Fig.6 Body Diode Forward Voltage
Variation with Source Current and
Temperature
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TDSEMIC

Typical Characteristics (continued)

B SR (80D

10

# Note : |, = 50A
Vg = 50V

e

o W

V., Gate-Source Voltage V)

[+] 10 20 30 40 50 60 70 80 |0 100

Q,, Total Gate Charge [nC]

Fig.7 Gate Charge Characteristics

10° Y Q \\ 100 us—
E Operation in This Area 1ms
E i is Limited by R \
o 10 \ 10 ms
=
B
1s
o
5 DC
il -
Single Pulse
T,=Max rated
T =25
10"
10" 10° 10" 10
Vs Drain-Source Voltage [V]
Fig.9 Maximum Safe Operating Area
10°
=0.
8 10"
A
g
@ .05
] 1
e  loo
= 10
i p= =
- 10° . BN
= |-
r‘vl= ingle pulse| # Notes
10* Duty Factor, D=t A,
PEAKT,®P_*Z, “R, [0+ T,
1t ¥ ‘i i
1 1 i} T
- i I 1l 1
10°* 10" 10° 10° 10" 10° 10 10°

t,, Rectangular Pulse Duration [sec]

Fig.11 Transient Thermal Response
Curve

Capacitance [pF]

|» Drain Current [A]

10000
C..=C, ¢ C,, (C,, = shorled)
C_=C_+C_
C_=C
8000 Cus .
— ., [
6000
# Notes ;
4000 -—‘E;-__‘_ 1LVg=0V T
2 1=1MHz
___-———4
e o= s S
el S e g
o
o 5 10 15 20 25 30
Vps: Drain-Source Voltage [V]
Fig.8 Capacitance Characteristics
180
150
120 \
20 \
60
30
o
25 50 75 100 125 150

T., Case Temperature [ TC]

Fig.10 Maximum Drain Current vs.
Case Temperature
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TDSIE

MIC

V
c Same Type =S
as DUT - Qg 4.1 v g
10V
=V,
DS -~ aQ,, Q,,
9
DUT
(o
Charge
Fig 12. Gate Charge Test Circuit & Waveform
|:QL
Vps © AN o]
Voo
. SSN K—:a ( 0.5 rated Vps )
L=
1ov I DUT I |
‘a:-l"' t : —L:mm}q 4
o o] ten oy
Fig 13. Resistive Switching Test Circuit & Waveforms
L. 1 BVpss
v O T o Eup=m il L g =
= 2 BVDSS I VDD
I cv:a Voo BVpss
D o 'AS
R,
o AMA L ':9 Io (1)
1ov J L DUT Voo
o o ft——— 1, ———] Time

Fig 14. Unclamped Inductive Switching Test Circuit & Waveforms

Vos (D)
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TDSIEMIC

DUT
—0 +
.—
Ei m_.:) Vps
D =
o4
s o3P
L
41k
Driver
R t
- Y Same Type
1.3/ aepur * Voo
JUL Ves - dv/dt controlled by Rg
= |Ig controlled by pulse period
o
Vv D= Gate Pulse Width T
GS ey~
Gate Pulse Period
( Driver) 10v

Ign . Body Diode Forward Current

( DIJT ) / 7 di/dt
IRM I \—))/

Body Diode Reverse Current

Vos
(DUT) Body Diode Recovery dv/dt
Vl VDD
. # p— +
Body Diode

Forward Voltage Drop

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

Package Dimension:

TO-220

- ———={ | —lc1 Al _, DIM MILLIMETERS

1 [ — '-;L — L | 1 — A 10. 00+ 0. 30
1 'C\f ¥ ] f/"' ™ L Al 8. 00+%0. 30

b L/ | \_/ A2 5. 00+0. 30
. ! o : B 13. 20+0. 40
C 4. 50+0. 20

— ; Cl 1. 30£0. 20

. D 0.80+0. 20

! : ! e - E 3. 60+0. 20

' - e I 3. 00+0. 30
N 6 6. 60+0. 40
= H 0. 50+0. 20

J 28. 88+0. 50

| K 3. 00+0. 30

(1N r 1 H ‘ ‘ M 1. 3040. 30

- Ta N Typical 2. 54

' e ] P 2. 40+0. 40
Q 9.20+0. 40

fom m\ S 0.25+0. 15

- T 0.25+0. 15

U 2. 80+0. 30
& 1. 5010. 10

i 7 0. 50 MAX

(Unit: mm)
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